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LOO 


L OO (formerly callod Lanterloo), a round game of 
cards. Loo may be played by any number of persons ; 
from five to seven makes the best game. Throe-card 
loo” is the game usually played. A pack of fifty-two 
cards is required. The pfltyers being seated, the pack is 
shuffled and a card dealt face upwards to each. The player 
to whom a knave falls has the nrst deal, the player to his 
left deals next, and so on in rotation. Each player is 
entitled to a deal, the game should not bo abandoned 
till it returns to the original dealer; but, if there is a loo 
in the last deal of a round, the game continues till there is 
a hand without a loo. The pack is out to the dealer, who 
deals three cards to^each player and an extra hand called 
mm. The dealer turns up the top of the undcalt cards 
for trumps. The dealer is sometimes permitted to deal the 
cards in any order he pleases; but the best rule is to 
require that the cards be dealt one at a time in rotation, 
as at whist. During the deal each player contributes to the 
pool a sum previously agreed upon, the dealer contributing 
double. The unit for a single stake should be divisible by 
three without a remainder, r.^gr., three counters or three 
pence. The players are bound to put in the stake before 
the deal is completed ; sometimes a penalty is enforced for 
neglect The deal being d>mpleted and the pool formed, 
each player in rotation, beginning from the dealer's left, 
looks at his cards, and declares whether he will play, 
resign, or take miss. If the former, he says “ I play.” If 
he takes miss he places his cards face downwards in the 
middle of the table, and takes up the extra hand. If he 
resigns, he similariy^lacos his cards face downwards in the 
^middle of the tabla If miss is taken, the subsequent 
players only have the option of nlaying or resigning. A 
player who takes miss must {uay. Those M^ho have 
declaAd to play, and the one — if there is one — who has 
^ taken miss, then play one card each in rotation, beginning 
from the dealer’s left, the cards thus played constituting a 
trick. The trick is won by the highest card of the suit 
led, or, if tramped, by the highest trump, the cards'ranking 
as it whist. The winner of the trick leads to the next, 
and 80 on, until the hand is played out The cards remain 
face upwards in front of the persons playing them. 

Etdea of Phy . — If the leader holds ace of trumps he must 1 »ad 
it (or king, if ace is turned up). If the leader nos two trunqis 


he must lead one of them, and if one is ace (or king, ace Ijeing 
turned up) Im must lead it. With this exception the loader is not 
bound to lead his highest triinip if more than two declare to play ; 
hut if there are only two declared playrrs the leader with more than 
one tnimp must lead the highest. Except wdth trumi»s as alK)V6 
stated ho may lead any card lie chooses. The suhseniient playoia 
amst head the tiick if able, and must follow suit if able. Holding 
none of the suit led, they must hea<l the trick with a trum]», if 
able. Otherwise they may play any card they please. The winner 
of tlie first trick is subject to the niles already stated respecting 
the lead, and in addition he must lead a trump if able (called trump 
after trick). 

When the hand has been plnycd out, the winners of the tricks 
livido the pool, each rocoivirig one-third of the amount for each 
trick. If only one declared to play, the dealer plays miss cither for 
himself or for the \yoo\. If he plays for the ^wol he must ileelarc 
before seeing miss that he does not play for himself. Any tricks 
lie may win, when playing for tlie pool, remain there as an addition 
to the next pool. 

If each declared player wins at least one trick it is a siiujle, i.e,, 
a fresh pool is made as alreiidy described; but if one of the declared 
players fails to make a trii'k he is looed. Then, only the player who 
is looeil contributes to the next pool, togetlicr with the dealer, who 
puts in a single stake. If more than one player is looed, each has to 
contribute. At unUmiiexi loo eacli player looed lias to put in the 
amount there was in the pool. But it is generally agreed to limit 
the loo, BO that it shall not exceed a certain fixed sum. Thus, at 
eighteen-penny loo, the loo is generally limited to half a guinea. 
If there is less than the limit in the pool the payment is 
regulated as before ; but if there is more than the limit, the loo 
is the fixed sum agreed on. 

The game is sometimes varied by forces^ t.e., by compelling 
every one to play, either w’hcnevcr there is no loo the }»revi(ms 
deal (a Hnyle)^ or whenever clubs are trumps (club law). When 
there is a force no miss is dealt. Irwh loo is played by allow iiig 
declared players to exchange some or all of their canls for cards tle.'ilt 
from the top of the pack. There is no miss, and it is not com- 
pulsory to lead a trump with two trumps, unl<|te there an* only 
two dcM'larod players. At Jive-card loo each player lias five l anis 
instead of three, and a single stake should be divi.siblc by live. 
Pam (knave of clubs) ranks os the highest trump, whatever .suit Ls 
turned up. There is no miss, and cards may be exchanged as at 
Irish loo. If ace of trumps is led, the leader says “ Tam be civil,” 
when the holder of that card mu.st pass the trick if he can do so , 
without revoking. A flush (five canls of the same suit, or four 
with Pam) looe the hoards t./?., the holder receives the amount of a 
loo from every one, and the hand is not pla>y*tl. A trump 
flush takes precedence of flushes in otlicr suits. If morejhan one 
flush is held, or if Pam is held, the holder is exempted from 
payment. As lietwwm two flushes wiiieh do not Uike precedence, 
the elder hand wins. 

Deelariny to Play, and Playing (threo-card lo^).— Play on two 
trumps, the first to declare should plSy on an honour in trumps 
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an ace in plain suits# Play also on king of trumps ; but some 
players throw up kin*' of tnuiiTis single unless with it another king 
or a giiJirdcil ipit'eii is lielil. Also play on one trump with two otlier 
cards as higl^as ^T^ns ; some players throw up this baud. Holding 
a trump ainl two aces, lead the trump if three others declare to 
phiy ; hut otherwise lead an ace. Do not play on a liand without 
a truuni ; except, ]»lay on any cards tljat give a reasonable chance ■ 
of a tm’k, or Uke miss, if the amount in the pool is considerable, I 
"and the loo is limited. K' number of players is less than five, | 
or if several throw up, weaker hands ma^ be played ; on the other i 
side, if several Inwe tleclared to play, only a very strong hand 
should be risked. If tliere aie only three loft in, all «>thers 
having thrown up, miss shouhl be taken, but not wlien there are 
more tljaii two^to follow tlie player whose turn it is to de**lare. 

Laws of //oo.-- These vary greatly, and sliould be agreed on 
before commencing to ]day. The ordinary rules, w’liich loo the 
player for nearly every error, are vta\y bail. The folbiwing are 
baseil on the laws of tie* lat“ rileiiheim Club. 1. First knave deals. 

2. Kaeh pl.i^er lias a riglit tosbiiflle. 3. Tho plaj’er to the dealer’s 
right cutsS the pae-k. 4. The ilealer must deliver the cards, one by 
one, in roUtion, as at whist, and must deal one card for miss at the 
end of each round; lie must turn up the top card of the undealt cards 
for trumps. 5. If the dealer deals without having the ]iack cut, 
(»r sliulllcs after it is i*ut, or deals except as provideil in law 4, or 
deals two cards together and tlien deals a third without rectifying 
the eiror, or exposes a canl, or deals too many cards, he forfeits a 
single to tile j)o.)l, ainl deals again. ^ 0. Tho player to tho left of 

the dealer deals next. If a player deals out of tuiii, he may be 
stopjicd before the trump card is turned, otherwise tho deal stands 
good, ami the player to his left deals next. 7. Players must declare 
to play in rotation, beginning to the ilealcr’s left. A play^er looking 
at nis cards hefoie his turn forfeits a single to the jmjoL 8. A 
player who declares before his turn, or who expose.s a card, forfeits 
a single to the jmm)!, and must throw up his liaiid.- 9. If a declared 
player exposes a canl befon* his turn to play, or plays out of turn, 
or before all have declared, or detacliea a enrd so that it can bo 
named by any other deidared ]dayer, or revokes, he must IcAve in 
the pool any tricks he may make, and forfeit four limes the amount 
of a .single. If he makes no trick ho is looed, and there is no further 
penalty. 10. If tlie leader holds ace of trumps and docs not lead 
It (or king, ace being turneil up), or if he liobls two trunks and 
does not lead one, or the highest of two or more trumps when there 
are only two declared players (unlc.ss his (Minis anj .se<pi(inco cards 
or cards of npial value), or if a player d(jeH not head the trick 
when able, or if he does not lead trump after trick (if he holds a 
trum]»), lie is lial)le to the hame penalty a.s in law 9.'** 11. In rase 

of revokes or errors in ]»lay tho hand must be re[)Iayed if so desired 
by any om* e\ee[>t the olfeiider. 12. Tho place of an aftcucomer is 
decided by dealing a card between every two of tho players. Tho 
aftercomer sits where tho first knave falls. (H. J.) 

LOOCirOO. See LEW-cnEW Islands. 

LOOM. Sue Weaving. 

LOOM, or liOON (Tcelandic, Umr\ a name applied to 
water-birds of three distinct Families, all remarbible for 
their clmiisy gait on laiid.'^ The first of them is the 
ColymldtUe, to which tho term Divee ((jr.v.) is nowadays 
usually restricted in books ; the second the PodicipeJiihey 
or Gkebe.s (see voL xi. p. 30) ; and the third the AlcUse, 
The form Loo?^ is mo.st commonly used both in the British 
Islands and in North America for all tho speeies of the 
genus (Jofy/nhasy nr Kndytea according to some oniitho- 
logist.s, frequently with the prefix Rprat, indicating tho 
kind of fi.sh on which they are supposed to prey ; though 
it is the local name of the Great Crested Grebe {Podieeps 
cristatus) wlierever that bird is suiRciently well known to 
have one; and, as appears from Grew' {Mius, lltg, <S<)c.,p.69), 
it was former^' given to the Little Grebe or Dabchick (P. 
f,uviatilu or minor) as well. The other form Loom seems 

' Tlie law which luos a player for ndsdealing is atrocious, and 
should alw'ays he opi>03C<!. 

* Forteits of a single go to increase the? ]joo 1 already fonnod, and 
see note to law 5. 

* Tricks left in tho pool and fines under laws 9 and 10 go to tho 
next yK)ol and not to tlie pool already formed. Many players inflict 
tho penalty of a loo for the offences iiainod in laws 9 an(l 10 ; but the 
rule ahhve, as played at tho ftlonhcini, is the liest. 

* The wonl also take.s the form “ J^iirrirne {fda Montagu), and, as 

Pnifossor Skeat o\»servi;s, is probably connected with UnnA. Tlie 
signitir'Htion o/ loon^ a clumsy fellow, and metaphorically a simpleton, 
is obvious to ant' kas seen the attempt of the birds to which 

tlAj name is given to walk,' 


more confined in its application to the nc^th, and is said 
by Mr T. Edmonston {Etym. Gloss^. Shttl, and Orkn, 
Dialecty p. 67) to be tho proper name in Shetland of 
Colyjnhus 8e2de7ilrionnlu'^ -y but it has come into common 
use among Arctic seamen as the name of «the species of 
Guillemot (AIca arra or bruenniohi) which in thousands 
throngs tlio cliffs of far northern lands, from whose (hence 
called) “loomerics'^ they obtain a considerable stock of 
wholesome food, while the writer believes he has heard the 
word locally applied to the Razorbill (a. n.) 

LOPE DE VEGA. See Tega Carpio. 

LOPEZ, Carlos Antonio (1790-1862), a Paraguayan 
ruler of great ability, born at Asuncion, November 4, 1790, 
was educated in the ecclesiastical seminary of that city, 
and by his ability attracted the hostility of the dictator, 
Francia, in consequence of which ho was forced to keep in 
hiding for several years. lie acquired, however, by study, 
so unusual a knowledge of law and governmental affairs 
that, on Francia’s death in 1840, he soon acquired an 
almost undisputed control of thb Paraguayan state, wliich 
he maintained uninterruptedly until his own death in 1862. 
He was successively secretary of tho ruling military a 
(1810-41), one of the two consuls (1841-44), and 
president with dictatorial powers (1844-1802) by succes- 
sive elections for ten and three years, and in 1857 again 
for ten years, with power to nominate his own successor. 
Though nominally a president acting under a republican 
constitution, he ruled despotically, the congress assembling 
only rarely and on his call, and then only to ratify his 
decrees. Ills government wtis in general directed with 
wise energy tow'ards developing the material resources 
and strengthening the military*power of tho country. His 
jealousy of foreign approach several times involved him iu 
diplomatic disputes with Rmzil, England, and tho United 
States, which nearly resulted in war, but each time ho 
extricated himself by skilful evasions. Paraguay rapidly 
advanced under his firm and, on the whole, patriotic 
administration. He died September 10, 1862. 

LOPEZ, Francivco Solano (1826-1870), eldest son 
of Carlos Antonio Lopez above noJ;iced, was born near 
Asuncion, Paraguay, July 24, 1826. During his boyhood 
his father was in hiding, and in consequence his education 
was wholly neglected. Soon after bis father’s accession to 
the presidency, Francisco, then in his nineteenth year, was 
made commander-in-chief of the Paraguayan army, during 
the spasmodic hostilities then prevailing with the Argen- 
tine Republic. After receiving successively the highest 
office.^ of tho state, ho vras sent in 1853 as minister to 
England, France, and Italy, to ratify formally treaties 
made with these powers the previous year. He spent a 
year and a half in Europe, and succeeded in purchasing 
large quantities of arms and military supplies, together 
with several steamers, and organized a project fur building 
a railroad and evstablishing a French colony in Paraguay, 
lie also formed the acquaintance of Madame Lynch, an 
Irish adventuress of many talents and popular qualities, 
who became his mistress, and strongfy influenced his later 
ambitious schemes. B/vturning to Paraguay, he becanib 
in 1855 minister of war, and on bis father’s death in 1862 
at once assumed the reins of government as vice-president, 
in accordance with a provision of his father’s wtll, and 
called a congress by which ho was chosen president for tei\ 
years. He had long cherished ambitious designs, and now 
set himself to enlarge tho army, and purchase ki Europe 
largo quantities of military stores. In 1864 he began 
open aggression on Brazil by demanding, in bis self-ztyled 
capacity of protector of the equilibrium of the La Plata,” 
that Brazil should abandon her armed interference iu a 

^ Dunn and Saxby, however, agree in giving ** Raih-6oose ” ah the 
Dame of this HX>ecie9 in Bhetland. 
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revolutionary ftrugglo then in progress in Uruguay. No 
attention being paftl to Lis demand, he treacherously seized 
a Brazilian nicr^aut steamer in the harbour of Asuncion, 
and threw iyto prison the Brazilian governor of the pro- 
vince of Matto Grosso who was on board. In the follow- 
ing month (December 1864) he despatched a force to 
invade Matto Grosso, which seized and sacked its capital 
CuyabA, and took possession of the province and its 
diamond mines. Lopez next sought to send an army to 
the relief of the Uruguayan president Aguirro against the 
revolutionary aspirant Flores, who was sup[)orted by 
Brazilian troops. Tho refusal of the Argentine president, 
Mitre, to allow this force to cross the intervening province 
of Corrientes, was seized upon by Lopez as an occasion for 
war with tho Argentine Republic. 

A congress, hastily summoned and composed of his own 
nominees, bestowed upon Lopez the title of marshal, with 
extraordinary war powders, and on April 13, 18G5, he 
declared w'ar, at tho satn/i time seizing two Argentine war- 
vessels ill tho bay of Corrientes, and on the next day 
occupied the town of Corrientes, instituted a provisional 
government of his Argentine partisans, and summarily 
announced the annexation to Paraguay of the [)roviiioes of 
Corrientes and Fiitrc Rios. Meantime tlie party of Flores 
had Ijocn successful in Uruguay, and that state on April 
18 united with the Argentine Republic in a declaratuui 
of war on Paraguay, the news of the treacherous proceed 
ings of Lopez having then but just reached Buenos Ayres. 
On May 1st Brazil joined these two states in a secret 
alliance, which stipulated that they shendd unitedly 
pnjsecuto tho war “untiil the existing government of 
Paraguay should be overthrown,” and “ until no arms or 
elements of war should be ieft to it.^’ This agreement 
was literally carried out. 

The ivar which ensued, lasting until April 1, 1870, was 
on tho largest scale of any that South America had 
experienced, and was carried on with great stubbornness 
and with alternating fortunes, though with a steadily 
increasing tido of disasters to Lo[)e;? (see Paraguay). In 
1868, when the rflies W’^ere pressing him hanl before the 
various strongholds still remaining to him in Paraguay, his 
mind, imturally suspicious and rovengeful, led him to 
conceive that a conspiracy had been fornu'd against his 
lifo in his own capital and by his chief adherents. 
His bloodthirsty rago knew no bounds. In a short time 
several liundred of the chief Paraguayan citizens were 
seized and execiitecj by Iiis order, including his brothers 
and brothers-in-law, cabinet ministers, judges, prefects, 
military officers of tho highest grade, the bishops and 
priests, and nino-tenihs o^ the civil officers, together with 
more than two hundre<l foreigners, among them several 
members of the different diplomatic; legations. 

Lopez was at last driven with a mere handful of troops 
to the northern frontier of Paraguay, W'herc on April 1, 
1870, ho wiis surprised by a Brizilian force and killed as 
he was endeavouring to escape by sw'imining tho river 
Acpiidaban. His ill-starred ambition had in a few years 
reclucod Paraguay from tho prosperity which it had enjoyed 
under his father to a condition rf hopeless weakness, and 
it hjlH since remained a virtual dei?endency of Brazil. 

LORCA, a town of Spain, in the province of Murcia, on 
the right side of tho Sangoiiera (here called the Ouada- 
lontin^ by which it is separated from tlic suburb or quarter 
of San Cristobal. It is situated about 38 miles .west from 
Cjj|irtagoim, and 37 south-west from Murcia, at the foot of 
tho Siorra del Cano. The princqnil buildings are the col- 
legiate church of San Patricio, with a Corinthian facade, 
and the parish church of Santa Maria, in tho Gothic style. 
Tho principal manufactures are soda, saltpetre, gunpow^dcr, 
and cloth ; the trade, apart from that which these articles 


involve, is insignificant. The population of the munici- 
pality wras 52,934 in 1877. 

Lorca (Arab. Lurkn) i.s Ihu EUw'roca (»f tin* ftin. Anf., ainl |iro- 
halily also the Ilurci of Pliny (iii. It Wi® ti!i« k**y of .Mnn i.i 
during the Moorish wars, hii’I whs fivijiuTitlv t.iki n ;ind n t.ikeu. 
Oil April 30, 1802, it suIlcTod hcvi-n-ly hy tin- huistiii^ ol tlio 
reservoir known as the raiitano de I’licntrs, in wlii. h tin* \irit« rs of 
the (juadaleiitin were stored for purposes of irrigition ; ili.- Ihtyio 
dc San Cristobal was completely ruin®l, and inoie than ^i\ humln «l 
l)ersons perished in the (lisaster. In 1810 it^nlfered ^ovatlv Irom 
the Kreiieh. 

LORENZO MARQUES, or Loi:rkn.;o Mviujrr.s the’ 
chief place, and indeed the only European# set tlean nt, in 
the district of its owm name in the Portuguese pHAim u 
of Mozambique in south-eastern Africa, is situated on 
Delagoa Bay, at the mouth of the Lorenzi) Marques or 
English River, in 25 ’ 58' S. lat and 32'^ 30' E. long. At 
the time of Mr Erskine's visit in 1871 it w’a.s a pour pltirc, 
with narrow streets, fairly good flat roofed houses, gnis.s 
huts, decayed forts, and rusty cannon, enclosed by .i wall 
6 feet high recently erected and protected by bastions at 
intervals. In 1878 Governor Castelho retunu d the whitt; 
population of all tii 2 fl;stri (whose area is estimated at 
j 210,000 square miles) as 458, and the natives a.s from 
50,000 to 80,000. A commission sent by the Oovernment 
in 1876 to drain the marshy land near the .settlement, to 
plant the blue gum tree, and to build a hospital and eliureh, 
tally partly accomplished its task, and other cfniiniissiuiis 
have succeeded it. In 1878 79 a .survey was taken for a 
railway from Lorenzt) ^Marques to the 'rransvaal (see HnL 
(hi S(H\ de ijeofjr, de fjishtm, 1880), and the coiuplethiii of 
this enterprise will make the settlement (which already 
posses.ses the best harbour on the African coast between 
I the Cape and Zanzibar) a place; of consiilerable iiiqioitiince. 
It became a regular port of call for the steamers of the 
British India Steam Navigation Company in 1S79, siml for 
those of the Donald Currie line in 1880. Since 1879 it is 
also a station on the teh'gra[>h line between Aden and South 
Africa. Both Germany and England luainlain con.^ular 
agents in the sottlcmi'iit. 

TJklaooa Bay, v«)1. \ii. p. 10; .nnd Lol o (!•* Bullun ^, 
("olonics jfortifrfidsrs (T.isbon, 1.^78). 

LORETO, a city in the province and circondaiio of 
Ancona, Italy, is situated some 15 iiiile.s b}' rail south west 
from Ancona on the Ancona- Foggia railway, It) miles 
I north-east from Macerata, and 3 from the see. It 
lies upon the right bank of the Mu.sone, at .st>me dihbiTice 
from the railway station, on a hill-siilo commanding 
splendid views from the A[)ennines to the Adriatic. 'Ihc 
city itself consists of little more than one; long narrow 
street, lined with booths for the sale of rosaries, niedals, 
crucifixes, and similar objects, the manufacture of which is 
the sole industry of the place. The population in 1871 
was only 1241 ; hut, when tho siiburb.s .Montcrcidc, Porta 
I ^larina, and Castdte are included, the ])opiiIfition is given 
a.s 1755, that of the commune being 8083. Tlie number 
of pilgrims i.s said to amount to about 500,000 aiiiiiiall}'. 
The principal buildings, occupying the four .sides nf the 
piazza, are tlie college of the Je.Miits, the l'4ilazzo Apo.‘'tulioi) 
(dcMgned by Bramaiite), and the architect iirally in.sig- 
j iiificunt cathedral church of the Holy House (Cljic>;i dt ll.i 
Casa Santa), Tho handsome fa(^ado of the church w:is 
erected under Sixtus V., who fortified Loreto and gavi‘ it 
the privileges of a town (1586) ; his colossal .statue .'^tandjk 
ill the middle of the flight of steps in front. 0\cr the 
principal doorway is a life-size bronze statue of the V irgin 
and Child by Girolamo Lombardo ; the three superb bronze 
doors executed under Paul V. (1605 21) are also by, 
Lombardo, his sons, and his pupils. The richly decorated 
campanile, by Vanvitelli, is of gres^t heigl^t*: tfie principal 
bell, presented by Leo X. in 1516, weighs 11 tons. The 
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iD|erior of the church hae mosaics by Domenichino and 
Ouido Reni, a beautiful bronze font and other works of 
art ; but the chief object of interest is the Holy House itself, 
which occupied a^central place. It is a plain brick build- 
ings measuring 28 feet by 12j^, and 13^ feet in height; it 
has a^oor on the north side and a window on the west ; 
apd a niche contains ^ small black image of the Vir^n 
and Child, in Lebanon ^cedar, an^ richly adorned with 
jewels. St Lukesis alleged to have been the sculptor ; its 
workmanship suggests the latter half of the 16th century. 
Around the Santa Casa is a lofty marble screen, designed 
by Brtfaiantef and executed under Popes Leo X., Clement 
VIL, and Paul IIL, by Andrea Sansovino, Girolamo 
Lombardo, Bandinellt, Quglielmo della Porta, and others. 
The four sides represent the Annunciation, the Nativity, the 
Arrival of the Santa Casa at Loreto, and the Nativity of the 
Virgin respectively. The treasury of the churah contains 
a laige variety of rich and curious votive offerings. 

The legend of the Holy House, by which Loreto became what 
has boon not inappropriately called the Christian Mecca, seems to 
have sprang np, now u not exactly known, at the close of the crusad- 
ing period. It is briefly referred to in the Italia, Ilhistrala of Flavius 
Blondvs, secretary to Popes Eugeuius IV., Nicholas V.,Calixtu8 III., 
and Pius 11. (o6. 1464) ; it is to he road in all its fulness in the 
*'Bedoim>tori8 mundi Matris Ecclcsiio Lauretona historia,** by a 
certain Teremaunus, contained in the Opera Oninia (1576) of Bap- 
tista Mantuanus. According to this narrative the house at Nazareth 
in which Mary had been bom and bronsht up, had received the 
annunciation, and had lived during the childhood of Jesus and after 
His ascension, Avas converted into a church by the apostles, and 
worship continued to be held in it until the fall of the kingdom 
of Jerusalem. Threatened with destruction by the Turks, it was 
carried by angels through the air and depositee! (1291) in the first 
instance on a nill at Tersato in Dalmatia (some miles inland from 
where an appearance of the Virgin and numerous 
miraculous cures attestod its sacredness, which was confirmed by 
investigations made at Nazareth by messengers from the governor 
of Dalmatia, In 1294 the an^Is carried it across the Adriatic to 
a wood near Recanati ; from this wood (lauretum), or from the name 
of its proprietrix (Laureta), the chapel derived the name which 
it still retains (‘^sacellum gloriosas Virginia in Laureto”). 
From this spot it was afterwaras <1295) removed to the present 
hill, one other slight adjustment being required to fix it in its 
actual site. Hulls in favour of the shrine at Loreto were issued 
by Sixtus IV. in 1491 and by Julius 11. in 1507, the last 
aflodiug to the translation of the house with some caution (** ut pie 
croditur et fama eat*’). The recognition of the sanctuaiy hy 
subsequent pontiffs has already been alluded to. In the end of the 
17th century Innocent XIT. appointed a missa cum officio proprio** 
for the feast of the Translation of the Holy House, and the Festum 
Tnnslationis Alma: Domus Lauretonos B. M« V, is still enjoined 
in the Spanish Breviary os a ** duplex majus ” (December 10). In 
the sixth lesson it is stated that tne house in which the Viigin was 
bom, having been consecrated to the divine mysteries, was by the 
ministry of angels removed from the power of the infidels first to 
Dalmatia and afterwards to the Lauretan field during the pontificate 
of (.elesiine V. That it is the identical house in which the Word 
was made flesh and dwelt among men is attested by pafml docu- 
ments, by the veneration of all tne world, by continued miracles, 
and by the grace of heavenly blessings.” 

LORIENT, capital of an arrondissement in the depart- 
ment of Morbihan, and of one of the five maritime 
prefectaree of France, a military port and fortified place, 
stands on the right bank of the Scorff, at its confluence with 
the Blavet, in 47^ 45' N. lat. and 3^ 31' W. long., on the 
railway line frois Nantes to Brest, at a distance of 117 
miles from the funner and 111 from the latter. The town, 
which is modem and regularly built, contains no buildings 
of special architectural or antiquarian interest ; it derives 
all its importance from its naval establishments lining the 
, right bank of the river, which include sail-making works, 
cooperages, and shops for all kinds of ship carpentry. 
The ropa-work forms a parallelogram more than 1000 feet 
in lenj^ by 100 broad. The foundries, fitting shops, and 
smiths' shops are on an equally extensive scale, the forges 
numbering etghty<4our. Of the graving docks the largest 
is 609 feet jo4tttgth, about 98 in breadth, and more than 
26 ieet in d^b bdoik low*water marlb . The Pr4e, an 


area of 40 acres reclaimed from the sea, coiftains boatbuild- 
ing yards, steam saw-mills, and woodP stores ; a flioating 
bridge 900 feet long connects it with 4he Aipboilding 
estaUishments of Caudan, which occupy die peninsula 
formed by the confluence of the Scorff ana the, Blavet, 
Apart from its naval constructions, in which Lorient holds 
the first rank in France, it has an important place in the 
manufacture of marine artillery. Private industry is also 
engaged in engine making. The trade ifi fresh fish and 
salines within the arrondissepient reaches an annual value 
of 35 millions of francs. South from the town, also on 
the Scorff, is the harbour, which comprises a dry dock and 
a wet dock, measuring about 1660 feet by 200. The road- 
stead, formed by the estuaiy of the Blavet, U acpessible to 
vessels of the largest size; the entrance, 3 or 4 miles 
south from Lorient, which is defended by numerous forts, 
is marked on the east bv the peninsula of Q&vre (an 
artillery practising ground) and the fortified town of Port 
Louis ; on the west are the fort pf Loqueltift, and, higher 
up, the battery of Kemevel. In the middle of tke 
channel is the granite rock of St Michel, occupied by a 
powder magazine^ Opposite it, on the right bank of the 
Blavet, is the mouth of the river Ter, with fish and oyster 
breeding establishments, from which 10 millions of oysters 
are annually obtained. Above Lorient on the Scorff, here 
spanned by a suspension bridge, is Kerantrech, a pretty 
village surrounded by numerous country housea The 
population of Lorient in 1876 was 35,166, including 
6360 of the military and official class. 

Lorient lias taken the place of Port Louis as the port of the 
Blavet The latter stands on the site of an ancient hamlet which 
vfM fortified during the wars of thb League and handed over by 
Mere<eur to the Spaniards. Alter the neaty of Vervina it was 
restored to France, and it received its name of Port Louis under 
Richelieu. Some Breton merchants trading with the ludies had 
established themselves first at Port Lduis, bnt in 1628 they built 
their warehouses on the other bank. The Compagnie des Indes, 
created in 1664, took possession of these, giving them the name of 
Lorient. In 1745 the comMny, then at the acme of its prosperity, 
owned thirty-five ships of the farmst class and many others it con- 
siderable size. The failure of the attempt of the English under 
Lestock against Lorient is still commemoratod by the inhabitants 
by an annual procession on the first Sunday of October. The 
decadence of the company dates from 1758. In 1782 the town was 
acquired by purchase oy Louis XV 1. , on the bankruptcy of its former 
owners, the Rohan-Guemen6 family. 

LORRAINE (Lotharinoia, Lothrinoen) is geogra- 
phically the exteusive Austrasian portion of the realm 
allotted by the partition treaty of Verdun in August 843 
to the emperor Lothair I., and inherited by his second 
eon, King Lothair IL, 866-869, fibm whose days the 
name Regnum Lotharii first arose. ‘ This borde^lalld 
between the realms of the Eastern and Western Franks in 
its original extent took in moSt of the Frisian lowiands 
between the mouths of the Rhine and the Ems, and aiArip 
of the right shore of the Rhine to within a few miles of 
Bonn. In the neighbourhood of Bingen it receded from 
the left shore of the river so as to exclude the dioceses of 
Worms and Spires, but to admit a cerig^ connexion with 
Alsace. Towards the west it included nearly the whole ter- 
ritory which is watered by^he rivers Moselle and Meuse, 
and spread over the dioceses of C61c|^e, Treves, Mete, Toul, 
Verdun, Li^e, and Oambral Hence tUs artificial ttslm 
embrac^, broadly speakings ahnost sU mc^em Hoitend 
and Belgium (with the exception qf Flaadete), part of the 
Prussian Rhine provinces, and wlnA Is stilt oslkd !|jorrsine, 
partly French and partly German, divided, howevdr, from 
Alsace and the Pdatinate by the natural flrontter Ilne^ 
the Vosges and the Haardt mountaina . Its* inhidiitaSbi 
were soon called HbthanU LotharieM^ Lcthanngi. Lo- 
tharingia, as the designation of the country, haidly apljeai* 
before the middle of the lOth eeptury. ^ 

ITp to this time Loihrabie had belong altomately 4o 
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the eaBtero at|4 the westem kingdom ever eince Louis 
the German and paries the Bald divided the realm of 
LothairIL more ewnographicallybythe treaty of Meersen, 
August 8^ 870. * After the deposition in 887 of the em- 
peror Charlei IIL, who for a short time appeared at the 
head of the three reunited realms, the country still 
remained distinct, though the invasions of the Northmen 
gnd feudal disintegration creeping in from the west vied to 
tear it to pieces. Yet the emperor Arnulf, after his success 
against the Scandinavians, restored some order, and made 
son Zwentebulch king oVer that part of the empire in 
894. But he never overcame the difficulties inherent in a 
country peopled by Franks, Burgundians, Almains, Frisians, 
and Scandinavians, speaking various Bomance and Teutonic 
dialects, the western group being evidently attracted by 
the growth of a French, the eastern by that of a German 
nationality. King Zwentebulch quarrelled with certain 
powerful lords, offended mortally the bishops, especially 
that of Trevqp, and finally lost his life in battle on the 13th 
August 900. In the days of Louis the Child, the last of 
the eastern Carolings, there rose to ducal dignity Reginar 
Long-neck, count of Haspengau, Hennegau, or Hainault,. 
who owned a number of fiefs and monasteries in the diocese 
of L!4ge. He found it profitable to adhere to Charles, 
king of the Western Franks, especially after Louis’s death 
in 9U.. His son Qisilbert from 915 began to rule the 
Lotharingians likewise in opposition to Conrad I. and 
Henry I., who were the successors of Louis the Child, 
with the exception, however, of Alsace and the Frisian 
districts, which now separated, definitively to remain with 
German kingdom. By the treaty of Bonn (921) the 
Lotharingian duchy was^seded formally to Franco, until 
Henry I., profiting by the disunion between Charles the 
Bimple and bis rivals, subdued Qisilbert and his dominion 
(925), and about 928 returned it to him with the hand of 
his daughter as a member of the German kingdom, though 
rather more independent than other dnebios. Its western 
frontier now appears to have extended up to the Dutch 
Zealands. • 

Henry’s son, the ureat Otto I., when his brother rebelled 
in conjunction witnEberhard and Qisilbert, the dukes of 
Franconia and liOtharingia, beat and annihilated these two 
vassals (939), and secu^ the latter country by a treaty 
with the French king Louis IV., who married Gisilbert’s 
widow, entrusting it consecutively to his brother Henry, 
to a jDuke Otto, and from 944 to Conrad the Red, his 
son-in-law. Chiefly with the help of the Lotharingians ho 
invaded France in erder to reinstate the king, who had 
been dethroned by his proud vassals. But a few years 
later, when Liudulf, the son of King Otto and the English 
Edith, and Duke Conrad, discontented with certain 
measures, rose against their father and lord, tlie ever- 
restless spirit of the Lotharingians broke out into new 
commotions. The stern king, however, suppressed them, 
amoved both his son and his sondn-law from their offices, 
and appointed his youngest brother, the learned and 
statesmanlike Bmi^ archbishop of Cologne and chancellor of 
^ the realm, to be also duke or, as he is called, archduke of 
Lotharingia. Brian snatched what was still left of demesne 
lands and some wealthy abbeyk like St Maximine near 
Trevas from the raf^oua nobles, who had entirely Converted 
the offices of counts and other functionaries into hereditary 
property. He presided over their diets, enforced the 
public 4)6006, ana defended with their assistance the frontier 
umds of, Germany aguiM the pernicious influence of the 
dflstli struggle fought between the last Carolings of Laon 
end the dukes of Paris. Quelling the insurrections of a 
younger Reginar in the lower or ripuarian regions, he 
admitted % faithful Count Frederick, who possessed much 
lan^ in Ardennes, at Verdun, and at Bar, to ducal 


dignity. Although the emperor, after Brun’s early death, 
October 10, 965, took the lx)rder-land into his own hands, 
he connived, as it appears, at the begipning of a final 
division between an upper and a lower -^leaving the 
first to Frederick and his descendants, while the other, 
administered by a Duke Oottfrid, was again disturbed by 
a third Reginar and his brother Lambert of Louvain. 
When Otto II. actually restored thVir fiefs to them in 976, 
he nevertheless granteffi the lower duchj^ to Cbarles, a son 
of the Caroling Louis IV., and his own aunt Gcrberga. « 
Henceforth there are two duchies of Lorraine, the official 
name applying originally only to the firstf but the two 
dignitaries being distinguished as Dux Mosellanorum and 
Dux Itipuariorvm, or later on Dux Metensis or Dat rensig 
and DuxLovaniensuff de Brahaniia^ Bullionis^ or de Limburg, 
Both territories now swarmed with ecclesiastical and 
temporal lords, who struggled to be independent, and, 
though nominally the subjects of the German kings and 
emperors, frequently held fiefs from the kings and the 
grand seigneurs of France. 

Between powerful vassals and encroaching neighbour the 
imperial delegate in the lower duchy could only be a still 
more powerful seigneur. But Duke Charles became the 
captive of the bishop of Laon, and died in 994. His son, 
Duke Otto, dying childless (1004), left two sisters married 
to the counts of Louvain and Namur. Between 1012 and 
1023 appears Duke Oottfrid L, son of a count of Verdun, 
and supporter of the emperor Henry 11., who, fighting his 
way against the counts of Louvain, Namur, Luxemburg, 
and Holland, is succeeded by his brother Gozelo I., hitherto 
margrave of Antwerp, who since 1033, with the emperor’s 
permission, ruled also Upper liorraino, and defended the 
frontier bravelyagaiustthe incursions of Count Odo of Blois, 
the adversary of Conrad II. At his death (1046) the upper 
duchy went to his second son Oottfrid, while the eldest, 
Gozelo II., succeeded in the lower, until ho died childless 
(1046). But Oottfrid 11. (the Bearded), an energetic but 
untrustworthy vassal, rebelled twice in alliance with 
King Henry L of France and Count Baldwin V. of Flanders 
against the emperor Henry V., wdio opposed a union of 
the duchies in such hands. Lower Lorraine therefore was 
given (1046) to Count Frederick of Luxemburg, after whose 
death (1065) it was nevertheless held by Oottfrid, who in 
the mean time, being banished the country, had married 
Beatrice, the widow of Boniface of Tuscany, and acted a 
prominent part in the affairs of Italy. As duke of S[)oIeto 
and champion of the Holy See he rose to great importance 
during the turbulent minority of Henry IV. When he 
died December 21, 1069, his son Oottfrid III., the Hunch- 
backed, succeeded in the lower duchy, who for a short time 
was the husband to Matilda of Canossa, the daughter of 
Boniface and Beatrice. Soon, however, he turned his 
back on Italy and the pope, joined Henry IV., fought with 
the Saxon rebels and Robert of Flauders, and in the end 
was miserably murdered by an emissary of the count of 
Holland, February 26, 1076. Conrad, the emperor’s young 
son, now held the duchy nominally till it was granted 1088 
to Oottfrid IV., count of Bouillon, and soci of Ida, a sister 
of Oottfrid HI., and Count Eustace of Boulogne, the hero 
of the first crusade, who died king of Jerusalem in 1100. 
After him Henry, count of Limburg, obtained the country; 
but, adhering to the old emperor in his last struggles, he 
removed by the son in May HOC to make room for Oottfrid^ 
V., the great-grandson to Lambert I., count of Lorraine, a 
descendant of the first ducal house, which had been expelled 
by Otto the Great. Nevertheless he joined his predecessor 
in rebellion against the emperor (1114), but returned to his , 
side in the war about the see of, Lii^e. Later on he 
opposed King Lothair III., who in turn sup^rl^d Walram, 
SOD of Henry of Limburg, but dioiFin peace with Coprad 
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III.. January 15/ 1139. His son Ooitfiid VI. was the 
last (lake of Lower Lorraine, and second duke of Brabant 
Henceforth the duchy split definitel}’’ into that of Limburg, 
the inhoritaUcef of the counts of Verdun, and that of 
Louvain or Brabant, the dominion of the ancient line of 
Hie counts of llaspengau. Various fragments remained in 
llto hands of the counts of Luxemburg, Namur, Flanders, 
Holland, Juliets, &c. ' ^ 

Upper Lorraine,,, a hilly table-landj is bordered on the 
j^ast by the ridge of the Vosges, on the north by the 
Ardennes, and on the south by the table-land of Langres. 
Towards^ the /vest the open country stretches on into 
Champagne. The Meuse and the Moselle, the latter with 
its tributaries Meurtbo and Saar, run through it from 
S.E. to N.W. iu a direction parallel to the ridge of the 
Argoiines. In this country Duke Frederick was succeeded 
by his son and grandson till 1033. Afterwards Gozelo 1. 
aud Gottfrid the Bearded, Count Albert of Alsace and his 
brother or nephew Gerard, held the duchy successively 
under very insecure circumstances. The ducal territories 
were even then on all sides surrounded and broken in upon, 
nut only by those of the three bishops, but also by the 
powerful counts of Bar. Moreover, when in 1070 a new 
dynasty was established in Theodoric, son of Count Gerard 
of Alsace, his brother Gerard of Vaudomont became the 
founder of a separate line. The former political and feudal 
ties still conusetod the duchy with the empire. The bishops 
were the suffragans of the archbishop of Treves, who rose 
to be one of the prince-electors. The dukes, however, de- 
scending from Theodoric in the male line, though much 
weakened by the incessant dilapidation of their [)roperty, 
for two centuries adhered generally to the emperor. Duke 
Simon L was step-brother of the emperor Lothair III.; his 
sun Matthew I. intermarried with the Hohenstaufon family. 
His sun and grandsons appear traditionally on the side of 
Henry VI., Philip, Frederick II., and but rarely prefer the 
■\Vclfish opponent. Later on Theobald 11. and Frederick IV. 
supported Albert and Frederick of Austria against Louis the 
Bavarian. Yet during the same age French feudalism and 
chivalry, French custom aud language, advanced steadily to 
tlie disadvantage of German policy and German idioms 
aiiiungst knights and citizens. King Philip Augustus 
already promoted Frenchmen to the sees of Cambrai, 
\'erdun, apd Toul. Though remaining a fief of the empire, 
the duchy of Lorraine itself, a loose accumulation of 
centrifugal elements, was irresistibly attracted by its 
western neighbour, although the progress of French 
monarchy for a time wa.s violently checked by the English 
invasion. Duke Rudolf, a great grandson of Rudolf of 
Hapsburg, died at Cr<Scy among the French chivalry, like 
his brother-in-law the count of Bar. To his son John, who 
was poUoned at l^aris (1301), Charles, called the Bold, 
succeeded, while his brother Frederick, who was slain at 
Agincuurt, had annexed the county of Vaudomont by right 
of his wife. Charles, who died in 1431 without male 
issue, had bestowed his daughter Isabella in marriage on 
RenA count of Anjou, and titular king of Naples, Sicily, 
and Jerusalem, ai|4 also a French vassal for fragments of 
the duchy of Bar, and the fiefs of Pont h Mousson and 
Guise. However, when ho obtained by right of his wife 
the duchy of Lorraine, he was defeated by Anthony, the 
son of Frederick of Vaudemont. But by his daughter 
lolanthe marrying Frederick II., Count Anthony’s son and 
heir, the duchies of Lorraine and Bar were in the end 
united by Reii6 II. with the county of Vaudemont and its 
d e[)endeiicies A urnale, Mayeune, and Elboeuf. In the mean- 
time all. these pro8[»ect3 were nearly annihilated by the 
conquests of Qharle^of Burgundy, who evidently had chosen 
Lorraine tobe.^e l^ystone of a vast realm stretching from 
the ]^orth . Sea to the ^Mediterranean. This new border 
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empire, separating Germany* from France, fell almost in« 
stantly to pieces, however, when the bold Burgundian lost 
his conquests and his life in the battle of N^ncy, January i, 
1477. After this the duchy tottered on, merging ever more 
into the stream of French history, though its Bis'hoi)B were 
princes of the empire and resided in imperial cities. At 
the death of Ren^ II. (1508), his eldest son Anthony, who 
liad been educated in the court of France, inherited^ 
Lorraine with its dependencies. The second, Claude, was 
first duke of Guise, and the third, John, alternately or 
conjointly with his nephew NioOlaus, bishop of Metz, Toul, 
and Verdun, better known as the cardinal of Lorraine. 
Still the old connexion reappeared occasionally during the 
French wars of the emperor Charles V. In 1525 the 
country was invaded by German insurgents, and Lutheran- 
ism began to spread in the towns. When Maurice, elector 
of Saxony, and the German princes rose against the 
emperor (1552), they sold the throe bishoprics and the 
cities of Toul, Metz, and Verdun, as well asvCambrai, to 
King Henry IL, and hailed him as imperial vicar and 
vindtx libertatis Germautai^ In vain did Charles V. lay 
siege to Metz for nearly three months ; the town, already 
entirely French, was successfully defendcxl by the duke of 
Guise. German heresy also lost its hold in these territories 
owing to the Catholic influence of the house of Guise, 
w'liLch ruled the court of France during an eventful period. 
Charles IL, the grandson of Duke Anthony, who as a 
descendant of Charles the Caroling even ventured to claim 
the French crown against the house of Bourbon, had by 
liis wife, a daughter of King Henry IL, two sons. But 
Henry, the eldest, brother-in-law to Henry of Navarre, 
leaving no sons, the duchy at his death, July 31, 1624, 
reverted to his brother Francis, who, on November 26, 
1625, resigned it in favour Vf his son Charles HI., the 
husband of Duke Henry’s eldest daughter. Siding against 
Richelieu with the house of Austria and Duke Gaston of 
Orleans, Charles, after being driven out by the French and 
the Swedes, resigned the duchy, January 19, 1634 ; and 
like the three bisboprios it was actually allotted to France 
by the peace of Westphalia. The du^e, however, after 
fighting with the Fronde, and with Cond6 and Spain against* 
Turenno and Mazarin, andquarrelling in turn with Spain, was 
nevertheless reinstated by the treaty of the Pyrenees (1659) 
under hard conditions. He had to cede the duchy of Bar, to 
raze the fortifications of Nancy, and to yield the French free 
passage to the bishoprics and Alsace. But, restless as ever, 
after trying to bo raised among the princes of the blood 
royal in return for a promise to cede the duchy, he broke 
again with Louis XIV., and was expelled once more together • 
with his nephew and heir Charles IV. Leopold Both 
fought in the Dutch war on the' Gorman side in the vain 
hope of reconquering their country. When Charles IV. 
after his uncle’s death refused to yield the towns of Longwy 
and Nancy according to the peace of Nimeguen, Louis 
XIV. retained the duchy, while its proprietor acted as 
governor of Tyrol, and fought the Turks for the emperof 
Leopold L, whose sister ho had manned. In the next 
French war he commauded.thj imperial troops. Hence 
his son Leopold Joseph, at the cost of Saarlouis, regained 
the duchy once more by the^treaty of Ryswick (1697). This 
prince carefully held the balance between the contending 
parties, when Europe struggled for and against the Bourbon 
succession in Spain, so that his court Mcanie'a sanctuary . 
for pretenders and persecuted partisans His second son 
Francis Stephen, by a daughter of Duke Philip of Orlefnis, ’ 
and his heir since 1729, surrendered the duchy ultimately, 
owirtg to the defeat of Austria in the war for the Polish 
crown (1735). This being lost by Stanislaus Leszczynski, 
the father-in-law of Louis XV., the usufruct olf>>*Lorraine 
and a comfortable residence at Nancy were granted to the ^ 
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Polish prince tlI14ii8 death (1766). Ahd now for more than 
a cintury hll Lormiae' and Alsace' up to the Rhine were 
French. Meantidiile Francis Stephen, since 1736 the 
husband of 'Archduchess Maria Theresa, had obtained in 
compensation ^he grand-duchy of Tuscany, where the last 
of the Mddicl died in 1737. He became his ^rife’s coregent 
in the Austrian provinces (1740), and was elected king of 
the Romans and crowned emperor 1746, the ancestor of 
tht -present rulers df Austria. When in the recent Franco- 
Qnrman war both Strasburg and Metz w'ore taken by the 
Geriuaii troops after a gallant defence, the French had to 
submit in the peaice of Frankfort, May 10, 1871, to the 
political and ktrategi'eal decisions of the conquerors. Old 
Gertnan territory, all Alsace, and a portion of Lorraine, 
the upper Valley of the 'Saar, the strong fortresses of 
Diedenhofen (Thionvilte) and Metz on the Moselle, with 
the ' surrounding districts, 'viz., the greater part of the 
Moselle and the Meurthe departments, where here and there 
Gehnan is stiH the language of the inhabitants, were the 
spoils of' victory. • They are now united and administered 
in all civil and military matters as an imperial province of 
the herw German empire. 

See Cal met; Histoire Jicclesiastiqm cl civile de la Lorraine^ 

3 Vols. ; Moflcov, Dissertatio de ncni Lotkaringia regni cum 
imperil Itomano Oerrmnieo ; Usiii/^or, ** Das deutsobe Stfuitagebiet 
bia..ge^u Kudo, dcs cilften Jahrbunderta,” UUL 
xxvii. 374; Waitis, DctUsche VcrfamtngsgeschichU, vols. v.-vii.; 
Gicscbrecht, OeachicMe der Dcutsclicii Kaiaerzeitt vols. i.-v. ; Henri 
Martin, IfidoiTt de France, 17 vols.; Ranko, Deutsche Geschichte 
im Z^Udlter' der Meformaiion^ 6 vols.; Ranke, Franzoaiachc 
OeschichtCt 5 vols. ; A. Schmidt, Elstm uml Lothringm^ Aachuma 
wie dicae Proviiizcn dem deutachen Rciclic vcrloren gingen-, 
1859. 3 (K. P.) 

LORY, a word of Malayan origin signifying Parrot,^ in 
general use with but slight ^xiriation of form in many 
European languages, is the name of certain birds of the 
iirder Fsitlaci^ mostly from the Molucca.s and New Guinea, 
which are remarkable for their bright scarlet or crimson 
colouring, though also, and perhaps subsequently, applie<l 
to some others in which the plumage is chiefly green. The 
** Lories ” have been referred to a cdnsiderablo number of 
genera, of which E^lectus, Lorius (the Domicella of some 
authors), Eosyiiud ChalcopdUacus maybe here particularized, 
while under the equally vague name of “ Lorikeets " may 
be comprehended the genera Chamiospna^ Loriculus^ and 
Goriphilm, By most systematists some of these forms 
havi^ been placed far apart, oven in diderent families of 
PsUtad^ but Qarrod has shown {Proc. ZooL Society, 1874, 
pp. 686--698, and ^876, p. ,692) the many common 
characters they possess^ which thus goes some way to justify 
the relationship implied by their popular designation. , The 
latesj; and perhaps the most, complete account of these birds 

is tQ be found in the first part of Count T. Salvaduri’s 

. .. , 

* Tho anonymous author of a Vocabulary of the Kngliah and Malay 
'published at Batavia in 1879,- in which the wdniu are 
proletfedly. spelt >aec(]Kling; to tholr pronundation, gives it 
Buffpn JVat. states tVt it comes from the 

bird's evy, which is lii^ly enough la tlie case of captive examples 

• tfiiight to utter a sound resembling that of tho name by which they 

ate cbmmouly' called. Nietthoff { V&yaffes pat imt it par Urre U 
diffarervUlUux; dea)lndlm^ Amiteidsth,' 1589-92) deems to have first 
iiu^e the word* **,Leryv 'k»QW» (q/l. ftuyi Syupps* Av^um^ .p, 151). 
Oravirftrd .ATpfrL tfnd Malay Languages^ p. 127j) spells it 

“ norl ** or niiri ** ; and in the Hirst of thwe forms it Is used, says 

• Br'yinsch (Die Papdt^en, ’ll. p.* 782), bj) Pigafetta. Aldtovandus 
(QiHiAoioyiaf libiXL cap, 1) noticed aiParrot called in Jhva ** nor," 
ajod €)lu|dns (ExpUea, n.*-564)' Has the same, worth Tliis Will account 
for t^ie nain^e V noyra or,“ noire ” applied by the Portuj^ueso, acoortl- 
in^tb BnfTon (hf sapm, pp. 125-127);' but the modern Portuguese 
seBm. to dell y PditoV generally Louro,*^ and Ih' the samedangtinge 
thsaiword is used as^an* adjeothre, signi^iig bri^t'la colour. The 

.yrrM»{il^ wpfd* ‘/‘hmirar ^ (af- ^ voceh The Loiy of 

ooloi^tfi in l^idh AfjricA is % Toui^oq (gv^.) apd King Lory is a 
name applibfi by doalexa in birds io the Austrafiah Parrots tho 
gettuil JprMiaus, 


Omiiologia delia Papudsta e ddle Molucche, published at ' 
Turin in 1880, though he does not entirely accept Garroefs 
arrangement. Of the genus Evlectna the Italian naturalist 
admits five species, namely, E. pectoralis kni /f. roratuil 
(which are respectively the pnlyrhlorus rfravdi^ol most* 
nthors),' E. mrdinalis (otherwise iniermedtus), E, wesftr- 
nxani, and E, Cornelia — the last two from an unknown 
habitat; though doubtless within Vhe limits of his labuui', 
while the first seems tb range from Waigiou and My sol 
through New Guinea, including the Kci and Arii groups, 
to the Solomon Islands, and the second is peculiar to the 
Moluccas and the third to Bouru, Amboyna; and Oeram. 
:>till more recently Dr A. B. Meyer has described {Proc, 
ZooL Society^ 1881, p. 917) what he considers to be 
another species, E, riedeli^ from Cera or Seirah, one of the 
Tenimber group, of which Timor Laiit is the chief, to the 
south-west of New Guinea.^ Much interest has been 
xcited of late by the discovery in 1873, by the traveller 
and naturalist last named, that the birds of this genu^ 
possessing a red plumage were the females of those wearing 
green feathers. So unexi)ectcd a discovery, which wus 
announced by Dr Meyer on the 4th of Match 1874, to 
the Zoological and Botanical Society of Vienna,® naturally 
provoked not a little controversy, for the difference at 
coloration Is so marked that it had even been pro{)OBed t6 
separate tho Green from the Red Lories generically ♦ ; but 
now the truth of his assertion is generally admitted, and 
tho story is very fully told by him in a not6 contributed 
to Gould’s of New Guinea (part viii., 1st October 

1878), though several interesting matters therewith Con- 
nected are still undetermined. Among these is the question 
of the colour of the first plumage of the young, a point nut 
without important signification to the student of phylo- 
geny.^ 

Though the name Lory has long been used for the species 
of Ecfectus^ and some other genem related thereto, some 
writers would restrict its application to the birds of tho 
genera LoHua, AW, Chalcopsittacus^ and their near allies, 
which are often placed in a subfamily, Loninsc^ belonging 
to tho so-called Family of Trtvhoglosindx^ or “Brush- 
tungued ” Parrots. Garrod in the couree of his investiga- 
tions on the anatomy of Psittaci was led not to attach 
much importance to the stnictiire indicated by the epithet 
“ brush-tongued,” stating {Proc. Zool. Society^ 1874, 
p. 597) that it ”is only an excessive development of tho 
papillos which are always found on the lingual surface.” 
The birds of this group are very characteristic of the New- 
Guinea Subregion,® in which occur, according to Count 
Salvador!, ton species of Lorius, eight of AW, and four of 
ChalcopsiUactii ; but none seem here to require any further 
notice/ though among them, and particularly in the genua 
AW, are included some of the most richly-colourcd birds 
to be found in the whole world ; nor does it appear that 
mure need be said of the so-called Lorikeets. (a. k.) 

LOS ANGELES, a city of the United States, the capital 
of Los Angeles county, California, is situated in the low- 
land between the Siorra Madre and the Pacific, about 1 7 
miles from the coast, ou the west bank oLa stream of its 

* There seems just a iMissibility of this, however, proving ith ntical 
with cither E. vfestermani or E. Cornelia — both of which are very niro 
in collections. 

^ Vtrhandl. GeselUeh. iriew^ 1874, p. 179 ; and Zoul. Garten^ 
1874, p. 161. 

Proc. Zool. Society, 1857, p. 226. 

® Tlio chemical constitution of the colouring matter of the fcathops 
in Eclectua has been treated by Dr Krukenherg of lleidolhcrg {Vergl, 
phyHoL Shtdkn, Keiho ii. Abth. 1. p. 161, reprinted iu AMUtheiL 
Om. Verdnesin Wien, 1881, p. 83). 

• They extend, however, to Fiji, Tahiti, and Fanning Island. ' 

Unless it be Oreopaittacus arjltH, of New Guinea, remarkable as 

tho only Parrot known as yet to have fpurleeu ^ifistoad of twelve 
rectrices. ' 
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own name. It lies 483 miles by rail south-south-east of 
Sfifa Francisco on the Southern Pacific Railroad, and is 
connected by branch lines with Wilmington, Santa Monica 
(both on the ^^st), and Santa Ana. As the centre of a 
fine orange and grape growing country, and a resort for 
invalids, Los Angeles is a place of some importance ; and 
since 'the opening of the railways it has been in full 
ptosperity, the old adobe buildings rapidly giving place to 
more substantial ^structures. Founded in 1781 by the 
Spaniards, it received the name Town of the Queen of 
the Angels” {Pueblo de la Peina de los Angeles) as a 
tribute to thfi beauty and pleasantness of the spot. It 
was the capital of the Mexican state of California from 
1836 to 1846, in which latter year it was captured by 
United States forces. The population has increased from 
5728 in 1870 to 11,311 in 1880. 

LOT, the ancestor of Moab and Ammon, was the son of 
Haran and grandson of Terah, and accompanied his uncle 
Abraham in his migration from Haran to Canaan. At 
Bethel ^ Lot separated from Abraham, and, while the uncle 
went on to Hebron, the nephew settled in the district of 
Sodom. When Jehovah was about to destroy Sodom and 
the other cities of the plain two divine messengers appeared, 
spent the night in Lot’s house, and next morning led Lot, 
his wife, and his two unmarried daughters out of the city. 
His wife looked back and was changed to a pillar of salt,^ 
but Lot with his two daughters escaped first to Zoar and 
then to the mountains east of the Dead Sea, where the 
daughters, supposing themselves the only survivors of the 
catastrophe that had destroyed their home, planned and 
executed an incest by which they became mothers. The 
sons were the ancestors of Ammon and Moab. Such is 
the outline of the Jahvistic history of Lot, which the 
priestly narrator epitomizes in a few words, the only 
statement peculiar to his narrative being that in Gen. xL 
27-32. The account of Chedorlaomer’s invasion and of 
Lot’s rescue by Abraham belongs to an independent source, 
the age and historical value of which has been much 
disputed. See on the one hand Ewald, Oeschichte, vol. I, and 
Tuch in his Genesis^ and in an essay originally published 
in Z,D,M,G.f voL L, and reprinted in the second edition of 
his Genesis^ and on the other hand the essay in Noldeke, 
UiUersnchungen^ and Wellhausen, ut supra^ p. 414. 

The name Lot (tShS) aigiiifios "a veil," which has led Goidzieher, 
Mythologie, 216 s^., to the arbitrary hypothesis that the story of 
Lot and his daughters is a myth a^ut the night Lot and his 
daughters passed into Arabic tradition from the Jewa The 
daughters are named Zahy and Ra'wa by Mas'fidy, ii 139 ; but 
other Arabian writers give other forma. 

LOT, a south-westerly department of central France, 
corresponding to what was formerly known as Quercy 
(the country of the Cadurci), a district of the old 
province of Guyenne, is situated between 44** 12' and 45'’ 5' 
N. lat., and between V and 2'’ 12' E. long., and is 
bounded on the N. by Corr^ze, on the W. by Dordogne 
and Lot-et-Garonne, on the S. by Tarn-et-Garonne, and on 
the E. by Aveyron and Cental. Its extreme length, from 
north-east to south-west, is about 52 miles, and its breadth 
from north- wesl^ to south-east 31 miles, with an area of 
2013 square miles. It slopes towards the south-west, from 
a maximum altitude of 2560 feet on the borders of Cental 
to a minimum of 213 feet at the point where the river Lot 
quite the department, through a wide geolo^cal range 
beginning with primary rocks (granite, gneiss, mica-schists), 

* Id Gen. xii. 10 $q,, where Abraham’s visit to Kgypt is recorded, 
tliere is no mention of Lot, and Wellhausen (Jahrb. /. Z>. Theol,^ 
1876, p. 413) baa made it probable that this episode is no part of the 
' Jahvistic narrative, to which the history of Lot mainly belongs. 

3 Such a pillar in^the neighbonrhood of Usdum is described by 
Lynch, NamdiiKt p. 307 also Robinson, Bib, Ru,^ 2d ed., 

iL 108. ‘ 


which are succeeded by lia% oolitic limestoue (occupying 
the greater portion of the area), oba?ka,.aud finally by 
Tertiary formations. The Lot, wUch tzayersss it from east 
to west, is navigable for the whole distance (78 miles) with 
the help of locks; its principal tributarj^ within the 
department is the C4l4 (on the right). In the north of the 
department the Dordogne has a course of 37 miles ; among 
its tributaries are the C^re, which has its rise in Oautal^ 
and the Ouysse, a river of no great length, but remarkaUe 
for the abundance of its waters. The streams in the south 
of Lot all flow into the Tam.'* By the Dordogne and Lot 
the surface is divided into a number of limestone plateaus 
known by the name of '' causses ” ; that to the north of 
the Dordogne is called the Causae de Martel ; between the 
Dordogne and the Lot is the Causse de Gramat or de 
Rocamadour ; south of the Lot is the Causae de Cahors. 
These “causses,” owing to the rapid disappearance of the 
rain through the faults in the limestone, have for the most 
part an arid appearance, and their riviiletSiare generally 
mere dry beds ; but their altitnde (from 700 to 1300 feet,, 
much lower therefore than that of the similar plateaus in 
Loz6re, U^rault, and Aveyron) admits of the cultivation of 
the vine; they also yield a small quantity of maize, wheat, 
oats, rye, and potatoes, and some wood. The deep interven- 
ing valleys are full of verdure, being well watered by abund- 
ant springs supplied by drainage from the plateaux^bove. 
The climate is on the whole that of the Girondine region ; 
the valleys are warm, and the rainfall is somewhat above the 
average for France. The difference of temperature between 
the higher parts of the department belonging to the central 
plateau and the sheltered valleys of the south-west is con- 
siderable. Of the entire area or the department 691,920 
acres are arable, 222,402 are forest la^id, 168,038 are 
occupied by vineyards, 64,250 are heath, and 61,778 are 
meadow. Sheep are the most abundant kind of live stock ; 
but pigs, horned cattle, horses, asses, and mules, and goats 
are also reared, as well as poultry in large quantities, and 
bees. Wine is the principal product of the department, 
the most valued being that of Cahors or C6te du Lot. It 
is used partly for blending with other v^ines and partly for 
local consnmption. The north-east cantons supply large 
quantities of chestnuts'; apples, cherries, and peaches are 
common, and the department also grows tobacco and 
supplies truffles. The iron, lead, and zinc deposits are 
unimportant. Marble, millstones, limestone, and clay are 
obtained to some extent, but phosphate of lime is the most 
valuable mineral product of Lot The manufactures are 
inconsiderable; but there are numerous mills, and wool 
spinning and carding as well as cloth making, tanning, 
carrying, brewing, and agrionltural implement making are 
carried on to some extent. The exports consist of grain, 
flour, wine, brandy, live stock, nuts, truffles, prunes, tobacco, 
wood, phosphate of lime, leather, and wool The popu- 
lation in 1876 was 276,512. The three arrondissementa 
are Cahors, Figeac, and Gourdon ; there are twenty-nine 
cantons and three hundred and twenty-three communes. 

LOT-Et-GARONNE, a department of south-wjMterh 
France, made up of Agenais and Bazadais, two districts of 
the former province of Guyeuue, and Condomois and 
Lomagne, formerly portions of Gascony, lies between 
43* 60' and 44* 46' N. lat, and T 7' E. and S' W. longl; and 
is bounded on the W. by Gironde, on the N. by Dordogne, 
on the R by Lot and Tam-et-Oai^ne, on the S. by Om, 
and on the S.W. by Landes; its extreme lenglii from 
south-west to north-east is 62 miles, and it has an area of 
2067 square miles. The Garonne, whirii traverses vAte 
department from south-east to north-west, divides it into 
two unequal parts ; in that to the north the slope is from 
east to west, while in that to the south U is diieclly from 
south to noith. A small portion in the iouth*west Monga 
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to the sterile ^region of the Landes; the valleys of the 
Ghuronne and of th^ Lot (its greatest aiBuent here) on the 
other hand are groverbial for their fertility. The wildest 
part is in the borders of Dordogne, where oak, chestnut, 
and beech fdtests are numerous ; the highest point is also 
here (896 feet). The Qaronne, where it quits the depart- 
ment, is only some 33 or 36 feet above the sea-level ; it is 
navigable throughout, with the help of its lateral canal, 
as also are the Lot and Bayse with the help of locks. The 
Dropt, a right a£9uent of the Garonne in the north of the 
department, is also navigkble in the lower part of its 
course. The climate is tl^t of the Girondine region, the 
mean temperature of Agen being 56''*6 Fahr., or d'" above 
that of Paris; the rainfall (31*5 inches) is also above 
the average of France. Of the entire area 741,342 acres 
are arable, 210,047 are vineyard, 172,980 under wood, 
85,254 natural meadow, and 56,836 waste. Horned cuttle 
are the chief live stock; next in order come pigs, sheets 
horses, assess and mules, and a small number of gouts. 
Poultry and bees are also reared. Its wines and its cereals 
are a great source of wealth to the detmrtment; in 187*5 
488,000 quarters of grain and 14,000,000 gallons of 
wine were produced. Potatoes, beetroot, pulse, and maize 
are also largely grown ; next come rye, barley, mesliu, and 
buckwheat. In 1877 7759 acres produced rs838,849 lb 
of tohacco, worth upwards of two million francs. Colza, 
hemp, and flax are also extensively cultivated. The fruit 
harvest (nuts, chestnuts, apricots) is largo and valuable, the 
prunes which take their name from Agen being especially 
in demand. The forests in the south-west supply pine 
wood and cork. The forges, high furnaces, and foundries 
of the department are important ; brazier’s ware is also 
produced ; and there are workshops for the manufacture of 
agricultural implements and other machines. The making 
of plaster, lime, and hydraulic cement, of tiles, bricks, and 
pottery, of confectionery and other eatables, and brewing 
and distilling, occupy many of the inhabitants. At 
Tonneins there is a national tobacco manufactory, .and the 
list of industries is completed by the mention of boatbuild- 
ing, cork cutting, ^at and candle making, wool spinuing, 
weaving of woollen and cotton stufFs, tanning, paper 
making, oil making, and flour an^ saw milling. In 1876 
the population was 316,920 (1100 Protestants). The 
inhabitants speak a patois in which elegant and graceful 
works have been written, such as the poems of Jasmin 
(g.v.). The arrondissements are four, — Agen, Marmande, 
Ni^rac, and Villciieuve ; and there are thirty-five cantons 
and three hundred «nd twenty-five commuucs. 

LOTH AIR L, Roman emperor, eldest son of Louis the 
Pious, was bom in 795. At a diet held at Aix-la-Chapelle 
in 817 ho received Austrasia with the greater part of 
Geraany, and was associated with his father in the empire, 
while separate territories were granted to his brothers 
Louis and Pippin. This arrangement being modified in 
favour of Louis’s youngest son Charles (afterwards Charles 
the Bald), the three brothers repeatedly rebelled, and fur 
a time Lothair uArped supreme power. After the death 
of Louis in 840, Lothair, as his successor, claimed the 
right to govern f^o whole empire. His brothers Louis 
wd Charles (Pippin being dead) united against him, and 
in 641 he was defeated in the great battle of Fontenay. 
On the 11th of August 843 the war was brought to an 
end by the treaty of Verdun, by which Lothair was con- 
firmed in the imperial title, but received as his immediate 
territory only Italy (which he had ruled from 822) with 
# long narrow district reaching past the Rhone and the 
Rhine to the North Sea. His subsequent reign was full 
of trouble, for many of bis vassals had become virtually 
independent, and he was unable to contend successfully 
with the Norsemen and the Saracens. In 866, weary of 


the cares of government, he divided his’ kingdom among 
his sons, and retired to the monastery of Priim, where7> he 
died on the 28th of September of the same year. As 
emperor he was succeeded by his son ht uif*, II.. 

LOTHAIR THE Saxon, German king and Roman 
emperor, was originally count of Suplinburg. In llOG be 
was made duke of Saxony by the emperor IleL’ry V., 
against whom he afterwards r^^pbatedly rebelled. After 
the death of Henry V. in 1125, the party which supported 
imperial in opposition to papal claims wished to grant the 
crown to Duke Frederick of Swabia, grandson of Henry* 
IV. The papal party, however, headed ^>y Arc)ibi.slu>p 
Adalbert of Mainz, managed to secure the election of 
Lothair, who obtained their favour by making large con- 
cessions by which he was afterwards seriously hampered. 
Ill 1133 he was crowned emperor in Rome by Innocent 
IL, whom he had 8U[)portcd in a disputed papal election, 
in later times the church pretended that he had done 
homage to the pope for the empire, but what he really 
received in fief was the hereditary territory of the Counte.s.s 
Matilda. Meanwhile ho had been engaged in bitter strife 
with the liohenstaufen family, from whom he bad 
demanded the allodial lands which they had inherited from 
the emperor Henry V. Duke Frederick of Swabia, and 
his brother Conrad, had resisted these pretensions ; and 
Conrad had even been crowned king in Milan. The quarrel 
w’as ultimately settled by the lands in dispute being 
granted in fief to the house of liohenstaufen. In order 
to strengthen liLs position, Lothair had given his daughter 
Gertrude (a child of eleven) in marriage to Henry the 
Froud, duke of Bavaria, whom he made also duke of 
Saxony. Henry was further enriched by receiving the 
hereditary and imperial territories of the Cimntess Matilda, 
80 that the Guelpbs became by far the most powerful 
family in the empire, Lothair secured other important 
adherents by giving North Saxony (afterwards Brandenburg) 
to Albert the Bear, and Thuringia (which he took from 
Landgrave Hermann) to Count Jahiis. In his relations to 
the neighbouring populations Lothair acted with great 
vigour. The duko of Bohemia and the duke of Puland w ere 
compelled to do homage, and the margraviato of Meisscu 
and the county of Burgundy he gave to two of his 
supporters, the former to Count Conrad of Wettin, the 
latter to Duko Conrad of Ziihringen. The kingdom of 
the Abotrites ho granted to the Danish king Cnut ; and 
Cuut’s successor Magnus was forced to accept it os a fief 
of the empire. In 1136 Lothair undertook a second 
expedition to Italy for the defence of Fope Innocent IL 
against Roger of Sicily, and after accomplisliing his object 
he died on the 3d of December 1137, in an Alpine hut 
near Trent, on his way back to Germany. During his 
reign the papacy gained ground in its rivalry with the 
empire, but he displayed courage and resource in maintain- 
ing tho rights of the crown against all bis secular opponents. 

Soc Gorvais, Politische GcachichUt Dautschlands niiUr der Pt ijkrmuf 
der Kaiser Hrinrivh K imd Loihar TTL, 1841-4*2; 
OrschichUt dc9 deiUsch^n Jieichs unter Loihar dem SarJhsrUy 1843. 

LOTHIAN, Lothenb, Laodonia, a name whose origin 
is unknown,^ now preserved in the three Scottish counties of 
East, West, and Mid Lothian — Haddington, LiNLiTin;t)W, 
and Edtnbuhoh {q.v >) — originally extended from tho Forth 
to the Tweed. The Forth separated it from Celtic Alba, and 
the Tweed from the southern part of Bryncich (Bernicia). 
Its western boundaries appear to have been tho (.^beviots 
and the Lowthers. After the Anglo-Saxon migration it 
formed part of the Anglian kingdom of Northumberland, 
founded by Ida tho Flame-boarer in 547, which in its 

^ Loth, son of Anna, the sibler of Artliu'*, a BoottiRh consul and 
lord of Laudonia (Forduii, iii. 24), the Llew (if the Arthurian legend 
(Skene, Four Books of WaUs^ chap, iv,),' is, of c^^ursc? iu\ opoxiyinus. 
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widest extent, u»der the powerful Northumbrian kings of 
th^. 7th century, reaclieJ from the Humber to the Forth. 
A different but allied branch of the Angles settled along 
the tributaries the Tweed, and the Cheviot, Lowther, 
Moorfoot, and l^entland (Pictish) hills separated the colon- 
ists of southern Scotland from the British kingdom of 
Strat^j. Clyde or Cumbria. The victories of Catnvth (590) 
ayd Deegsastan (603) in the reign of Ethelfrith represent 
the close of the struggle w\iich drove the British orCuinbrian 
Celts (Cymry) into the western hill country, afterwards 
known as Westmoreland and Cumberland, and the Piets 
to the north of the Forth and Clyde, so that Anglian 
NorthdmberUnd secured the former river as its northern 
boundary, and even for a time thrcatenerl to pas-s 
it. Edwin of Deira (617-33), the chief king of England 
in his time, probably founded Edinburgh, although its 
Celtic name Dun Eden has been thought by some to suggest 
a different derivation. Egfrid at the close of the 7th 
century established an Anglian bishop at Abercorn on the 
Forth, but was defeated and slain at Neebtansmere, or 
Dunnichen, in Forfarshire by the Pictish king Brude (685), 
and Trumwinc the bishop at Abercorn was forced to retire 
to Whitby. In the 8th century the Northumbrian kings 
w'cro engaged in a conflict with Mercia, and in 827 the 
supremacy of Egbert, the founder of the ^Ycst Saxon 
jnonarchy, was acknowledged, although on the part of the 
Northumbrians the recognition must have been at first 
almost nominal, for it was not until more than a century 
later that Athclstaii, by the victory of Bruiiaiiburg (937) 
over the allied Welsh, Scots, and Northumbrian Danes, 
really extended the boundaries of the Wessex kingdom 
over the greater part of Northumbria, which was reduced 
to an earldom by Edred in 954. Athelstau had in 934 
ravaged Scotland north of the Forth, and must fur a time 
have reduced Lothian, the northern district of Northumber- 
land, but it docs not appe.ar that cither he or any of his 
successons had real sovereignty over Lothian, which wa.s 
left to the rule of Northumbrian earls, sometimea of 
Anglian and at other times of Dani.sh race. Its population 
continued Anglian, us is [)roved by the fact that there arc 
no Danish inonurnerits and few Danish place names 
between the Tweed and the Furtk The »Scottish Celts, 
like the English Anglo-Saxons, were during this period 
occupied with warding off the Danes and Norsemen, but 
about the middle of the 9th century Kenneth Maculpine 
united the Scottish and Pictish kingdoms, and fixed the 
ca[)ital at Scone. I'his monarch is said by the Pictish 
chronicle to have six times invaded Saxony (the name 
given by the Celts to the Anglo-Saxon territory), and to 
have burnt Dunbar and Melrose. The Anglians of 
Northumbria hail been converted to Christianity by 
Paulinas in 627, and reconverted by a Celtic mission from 
Iona between 635 and 651 under Aidan, who planted a 
mission station — a southern Iona — on the Holy Island, and 
became first bishop of Lindisfarnc. Cuthbert, one of his 
successors in this bishopric, which had become Anglian and 
conformed to the Itoinan ritual and disci[)liue after the 
council of Whitby (664), has the credit of spreading the 
gospel in Lothiaft, where he had been first monk and then 
prior of the recently founded monastery of Melrose. 

About the middle of the lOth century (954-62) 
Edinburgh was abandoned by the Northumbrian Angles 
and occupied by Indulph, son of Constantine, king of the 
Hcots. According to John of Wallingford and Roger of 
Wondover, Edgar the West Saxon king ceded in 966 
Lothian to Kenneth III., son of Malcolm I., on condition 
that he should do homage for it and give pledges not to 
deprive the people of that region of their ancient customs, 
and that they should still retain the numo and language 
of the Angks.*«This session, which is not in the older 


chronicles, has been matter W controversy bf^tween Freeman 
{Nornian Coiiqueat^ i.i note B, p. (5]^), ^ho accepts the 
statement, and E. W. Robertson {ScoUand^under her Early 
Khigs^ i. 390) and Skene {Celtic Scotland^ i 370), who 
reject it upon what apjiear better grounds. But the 
dispute is of small importance, as it is admitted on the 
authority of Simeon of Durham that, whether or not it was 
then ceded on condition of homage, it was annexed to^ 
Scotland by conquest in 1018 in cousequence. of the victoiy 
at Carham by Malcolm the sou of Kenneth ovei; the 
Northumbriau earl Eadulf Giudel, — ‘*Hoc modo,” says 
Simeon writing before 1129, ^^Lodouium adjectum> est 
regno Scotias."’ Canute and William the Conqueror made 
temporary conquests of Scotland inQ)ndit|g Lothian, and 
homage of various kinds was rendered to. them and other 
Norman monarcUs, but there is no trace of any special 
homage for Lothian except in two dubious charters by 
Edgar to William Rufus, so that it seems certain that from 
the beginning of the 11th century it was ai^ integmPpaxt 
of Scotland. Freeman, in his Historical Ceography^ styles 
it an English earldom, but it is never so called in any 
authentic record. While it was an integml part of 
Scotland its population was recognized as a distinct 
branch of the Scottish nation, and the men of Jjothiaii are 
frequently separately nanied, as in the contemporary 
account of tbe Battle of the Standard (1138). k also 
retained its language, customs, and laws, which were those 
of the Angles of Northqmbria. Although united in civil 
govern incut to Scotland, Luihiau, Or at least many places 
in it, continued ecclesiastically subject to the see of 
Durham, which had succeeded that of Lindisfame, until 
the beginning of the 12th century (Stubbs and Haddan, 
Concilia^ ii. p. 161), but it then came under the bishop of 
St Andrews, and was divided into three rural deaneries, 
the Mersc, Haddington, and LinlithgoW) with an arch- 
deacon of Lothian, who first distinctly appears under that 
name at the commencement of the 13th century. 

The division of Scotland into shires was probably made 
by David 1., and Lothmn included the shires of Berwick or 
the Merse (the march or borderland, as English Mercia 
and Spanish Murcia), Roxburgh, and Edinburgh, which 
included the constabularies of Haddington and Linlithgow, 
afterwards erected into se^xirate counties. Its principal 
burghs — Berwick, Roxburgh, and Edinburgh — formed 
along with Stirling the court of the four burghs, whose 
laws were collected by David L (“ Leges Quatuor Burg- 
orum,” Act ParL Scu(,y i. 327), and whose meeting-place 
was Haddington, but the frequent occupation of Berwick 
and Roxburgh by the English caused Lanark and Linlithgow 
to be substituted, and the place of meeting to be changed 
to Stirling in 1368. The convention of royal burghs may 
be traced back to this court. 

The independence of Scotland, including Lothian, though 
frequently disputed by the English sovereigns, was always 
maintained by the Scotch, except when surrendered % 
William the Lion as a prisoner by the trsaty of Falaise 
1174, cancelled by Richard L in 11811. It was finally 
acknowledged by Edward I. )ti the treaty of Bngliam, but 
after the death of the Maid of Norway this acknowledg- 
ment was repudiated, and it was only finely establish^ 
by the war of independence, and definitely recogiitzefi in 
the treaty of Northampton in 1328. 

By a singular but fortunate series of events, of which 
the first was the marriage of Malcolm Canmore with the 
Saxon princess Margaret, Lothian, tbe Anglian part of. the 
Scottish kingdom, though its borderland, heoame its centit. 
Edinburgh, its chief town, was from that time a favourite 
residence of the court, and under the Stuart kings became 
tbe capital of the kingdom. Its language, the diideol of 
northern England, became, the basis of tfie Lowland Scute, 
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at first called Inglys or Englfsh, but afterwards Scotch, 
when Celtic, Erse, gr Gaelic had ceased to be spiiken in 
the lowland districts, in distinction from southern English. 
Its customary law, with additions prior to the war of in- 
dependence 0# Norman feudal institutions from England, 
is the basis of those parts of the common law of Scot- 
land which are not taken from Roman jurisprudence. 
^And it was from Lothian that Anglo-Saxon and Anglo- 
Norman civilization radiated to the remotest parts of the 
Highlands find Islands. (m, m .) 

lotteries. The wor(> lottery has no very definite 
signification. It may be applied to any process of 
determining prizes by lot, whether the object bo amuse- 
ment, or gambling, or public profit: In the Roman Satur- 
nalia and in the banquets of aristocratic Romans the object 
was amusement; the guests received The 

same plan was followed on a magnificent scale by some of 
the emperors. Nero excited the people by giving such 
prizes as a house or a slave. Heliogabalus introduced an 
element of absurdity, — one ticket for a golden vase, 
another for six flies. This amusing custom descended to 
the festivals given by the feudal and merchant princes 
of .Europe, especially of Italy; and it afterwards 
formed a prominent feature of > the splendid court hos- 
pitality of Louis XIY. In the Italian republics of the 
1 6th oSntury the lottery princi[)le was applied to encourage 
the sale of merchandise. The lotto of Florence and the 
seminario of Genoa are well known, and Venice estab- 
lished a monopoly and drew a considerable revenue for 
the state. The first letters patent for a lottery in 
France were granted by Francis 1, and in 1656 the 
Italian Tonti (the originator of T\)ntinGS opened 
another for the building of a stone bridge between the 
Louvre and the Faubourg St*(k‘rmain. The institution 
became very popular in France, and gradually assumed 
an important place in the Government finance. The par- 
liaments frequently protested against it, but it had the 
support of Mazario, and Pontchartrain by this means 
raised the expenses of the Spanish Succession War. 
Necker, in Lis Adij^iniatration des FiiHiures, estimates the 
public charge for lotteries at 4,000,000 Uvres per annum. 
There were also lotteries for the benefit of religious com- 
munities and charitable purposes. Two of the largest were 
the Lotej'ies de Piete and des Enfavs Tnmvh, These and 
also the great Loterie de VEcoh militaire were practically 
‘ merged in the Loterie Moyale by the famous decree of 1 776, 
suppressing all private lotteries in Franco. TJie financial 
basis of these larger lotteries was to take ^/^ths for 
expenses and benefit, and return .jjtha to the public who 
subscribed. The calculation of chances had become a 
familiar iKiience. It is ex^jiaiued in detail by M. Carniiiade 
de Castres in Enc, MhL FiTiaiices^ ii., s, v. ‘‘Loterie.” 
The names of the winning numbers in the first drawing 
were (1) extrait, (2) ambe^ (3) feme, (^) quaterne, (5) quine. 
After this there were four drawings called jmines gnituites. 
The extrait gave fifteen times the price of the ticket ; the 
quine gave one million times the price. These are said to 
be much more favourable terms than were given in Vienna, 
Frankfort, and other leading European cities at the end 
of the 18th century. There is ifo doubt that lotteries had 
a d^oralizing effect on French society. They were de- 
nounced by the eloquent bishop of Autun as no better 
thin the popular games of ‘ belle and biribi ; they w^ere 
condemned on financilil grounds by Turgot ; and Con- 
dillac compared them to the debasement of mdhey which 
wis at one time practiced by the kings of France, ' The 
loterie ultimately suppressed in 1836. Under 

the law of 29th May 1844 lotteries may be held for the 
wistancotof charity and the fine arts. The Society du 
Credit Fonoier, and many of the large towns, are per- 
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mitted to contract loans, the periodical repayments of which 
are determined by lot This practice, which is prohibited 
in Germany and England, resembles the older system of 
giving higher and lower rates of intgregt for money 
according to lot Lotteries were suppressed in Belgium 
in 1830, but they still figure largely in the State budgets 
of Germany, Holland, Spain, and Italy. • 

In England the earliest lutterips*sanctioned by Govern- 
ment were for such purposes as the repair of harbours in 
1569, and the Virginia Company in 1612? In 1 696 by the 
Act 10 4k 11 Will. III. c. 17 lotteries, with the exception of 
the Royal Oak lottery, wer^o prohibited as cominoij nuis- 
ances, by which children, servants, and other unwary 
persons Lad been ruined. This prohibition was in the l8th 
century gradually extended L) illegal insurance.s on 
marriages and other events, and to a great many games 
with dice, such as faro, basset, hazard, except back- 
gammon and games played in the royal palace. In spite 
of these prohibitions, the Government from 1709 down to 
1824 showed a biid example to the nation by anmially 
raising considerable sums in lotteries authorized by Act 
of Parliament. The prizes were in the form of terminable 
or perpetual annuities. The £10 tickets were sold at a 
premium of say 40 per cent, to contractors who resold 
them in retail (sometimes in one-sixteenth parts) by 
“ morocco men,” or men with red leather bouk.s who 
travelled through the country. As the drawing extended 
over forty days, a very pernicious system arose of insuring 
the fate of tickets during the drawing for a small premium 
of 4d. or 6tL This was partly cured by the Little Go Act 
of 1802, 42 Geo. III. c. 119, directed against the itinerant 
wheels which plied betw’cen the stale lt>tteriea, and }»artly 
by Perceval’s Act in 1806, which confined the drawing of 
each lottery to one day. From 1793 to 1824 the Govern- 
ment made an average yearly profit of £346,765. Cope, 
one of the largest contractors, is said to have? spent 
£36,000 in advertisements in a single year. The English 
lotteries were used to laise loans for general purpo.se.s, but 
latterly they W’ero confined to particular objects, such as 
the improvement of London, the dispo.sal of Cox’s museum, 
the purchase of Tomkiu’s picture gallery, <S:c. Through 
the efforts of Lyttletun and others a strong public opinion 
w'as formed against them, and in 1826 they were finally 
prohibited. An energetic proposal to revive the system 
was made before the select committee on metropolitan im- 
provements in 1830, but it was not listened to. By a 
unique blunder in legislation, authority was given to hold 
a lottery under the Act 1 ife 2 Will. IV. c. 8, which pro- 
vides a scheme fur the improvement of the city of Glasgow. 
These “ Glasgow hdteries ” were suppressed by 4 & 5 
Will. IV. c. 37. Thu statute law in Scotland is the same 
as in England. At common law in Scotland it is probable 
that all lotteries and raffles, for whatever purpose held, 
may be indicted as nuisunces. The .art unions are sup- 
posed to be protected by a special statute. 

The American Congress of 1776 instituted a national 
lottery. The scheme was warmly advocated by .leffcrson 
and other statesmen, and before 1820 at Igast se\ciity Acts 
were passed by Congress authorizing lotteries for various 
public purposes, such as schools, roads, itc., — about 85 per 
cent, of the subscriptions being returned in prizes. A 
sounder opinion now prevails on this subject in America. 

The only systematic work on this subjort is the Critique hist, 
pol. tnor. econ^ ri annm. sur trs loteHcs anr. ct. imuf. .spiritud/es* 
et tcmporelles den EtaUt r.t ties Etjlises, Ainstoidain, 1^97, .‘1 voU, 
by tlio Bolognese, liistoriaii CJivgorio Lcti. Tin* ^ubji et !•> also dealt 
with by J. ^ossiiulx in his work Ik la pnssam du jru drpuis Ics 
andens temps jxisqu* d nos jours, Paris, 1779. (W* S.) 

LOTUS-EATERS (Greek AonotfidytH) were a Libyan* 
tribe known to the Greeks as early as tte tyne of Homer. 
Herodotus (iv. 177) describes tjieir coifntr)^ as in the 
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Syrtic district, and says that a caravan route led from it 
U Egypt. The lotus still grows there in great abundance. 
It is a prickly shrub, the jujube tree, bearing a fruit of a 
sweet taste, coippared by Herodotus to that of the date ; 
it is still eaten by the natives, and a kind of wine is made 
from the juice (see Jujubk). Marvellous tales were 
current among the early Greeks of the virtues of the lotus, 
as we see in Odys.j ixi 84. When Ulysses comes to the 
coast many of his sailors eat the lotus and lose all wish to 
return home. The idea has been worked up by Tennyson 
in a very fine poem. This lotus must not be confounded 
with the Egyptian plant, a kind of water-lily that grows in 
the Siile. See Ritter, krdhmle, i. ; and Hecren, Ideen^ 
ii, or in Jfutorical liesearclm^ &c. 

LOTZK, Rudolph Hermann, one of the most eminent 
philosophers of our age, was born May 21, 1817, in 
Bautzen, in the kingdom of SSaxony, and died at Berlin 
Ist July 1881. The incidents of the life of a philosopher, 
especially if his career has been exclusively an academic 
one, are usually passed over as unimportant In external 
events no life could be less striking than that of Lotze, 
who, moreover, was of a retiring disposition, and was forced 
through delicate health to seclude himself from even such 
external excitement and dissipation as the quiet university 
town of Gottingen, where he passed nearly forty years of 
his life, might afford. Ilis interests on the contrary, as 
exhibited in his various writings, are most universal ; and 
in a surprising degree he possessed the power of appreciat- 
ing the wants of practical life, and the demands of a civili- 
ziitiou so complicated as that of our age, so full of elements 
which have not yet yielded to scientific treatment. But, 
although in his teachings he rose more than most thinkers 
beyond the temporary and casual influences which sur- 
rounded him, it was signifleant for the development of his 
i^eas that the same country produced him which gave to 
Germany Lessing and Fichte, that he received his education 
in the gymnasium of Zittau under the guidance of eminent 
and energetic teachers, who nursed in him a love and 
tasteful appreciation of the cla.ssical authors, of w^hich in 
much later years he gave a unique example in his masterly 
translation of the Antigone of Sophocles into Latin, and 
that, himself the son of a physician, he went to the 
university of Leipsic as a student of philosophy and 
natural sciences, but enlisted officially as a student of 
medicine. He was then only seventeen. It appears that 
thus early Lotze’s studies ivere governed by two distinct 
interests and emanated from two centres. The first was 
his scientific interest and culture, based u[x>u mathematical 
and physical studies, under the guidance of such eminent 
representatives of modern exact research as E. H. Weber, 
W. Volckmann, and O. T. Fechner. The others were his 
sestbetical and artistic predilections, which were developed 
under the care of C, 11. Weisse. To the former ho owes 
his appreciation of exact investigation and a complete 
knowledge of the aims of science, to the latter an equal 
admiration for the great circle of ideas which had been 
cultivated and diffused through the teachings of Fichte, 
Schelling, and Hegel. But each of these aspects, which 
early in life mUist have been familiar to him, exerted on 
the other a tempering and modifying influence. The true 
method of science which he possessed forced him to con- 
demn as useless the entire form which Scbclling’s and 
Hegel’s expositions had adopted, especially the dialectic 
» method of the latter, whilst his love of art and beauty, and 
his appreciation of moral purposes, revealed to him the 
existence beyond the phenomenal world of a world of 
values or worths into which no exact science could pene- 
trate. It is evident how this initial position at once defined 
to him a variety 6f tasks which philosophy had to perform. 
First thero weie the natural sciences themselves only just 
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emerging from an unclear conception of the^ true method, — 
especially those which studied the b(^derland of physical 
and mental phenomena, the medical sciences, pre-emineutly 
that science which has since become so popular, the science 
of biology. Lotze’s first essay was his dissertation De 
futurm biolitgitB fn^inctpHnis philaaopkicis, with which he 
gained (1838) the degree of doctor of medicine, after having 
only four months previously got the degree of doctor oV 
philosophy. Then, secondly, there arose the question 
whether the methods of exact science sufiSced to explain 
the connexion of phenomonar, or whether for the explana- 
tion of this the thinking mind was forced to resort to some 
hypothesis not immediately verifiable by observation, but 
dictated by our higher aspirations and interests. And, if 
to satisfy these we were forced to maintain the existence 
of a world of moral standards, it was, thirdly, necessary to 
form some opinion as to the relation of these moral 
standards of value to the forms and facts of phenomenal 
existence. These different tasks, which phj^osophy had to 
fulfil, mark pretty accurately the aims of Lotze’s writings, 
and the order in which they were published. But, though 
he laid the foundation of his philosophical system very early, 
in his Metaphysih (Leipsic, 1841) and his Logik (1843), and 
commenced lecturing when only twonty-two years old on 
philosophical subjects, in Leipsic, though he accepted in 
1844 a cull to Gottingen to fill the chair of philosophy which 
had become vacant through the death of Herbart, he did not 
proceed to an exhaustive development of his peculiar views 
till very much later, and only during the last decade of his 
life, after having matured them in his eminently popular 
lectures, did he with much hesitation venture to present 
his ideas in something like a uystcmatic form. The two 
small publications just referred to remained unnoticed by 
the reading [)ubric, and Loty .0 became first known to a larger 
circle through a series of works which had the object of 
establishing in the study of the physical and mental 
phenomena of the human organism in its normal and 
diseased states the same general principles which bad 
boon adopted in the jnveatigation of inorganic phenomena. 
These works were his Allgemeine PatMogie und Ttierapie 
aU mechanische Natui'wusenschafien (Kfoipsic, 1842, 2d ed. 
1848), the articles “ Lebenskraft ” (1843) and *‘SeeIe und 
Seclcnleben” (1846) in Rud. Wagner’s Ilandwurt^buch 
der Physiologie, his Allgemeine Phydologie dee Korperlkhm 
Lel)€m (Leipsic, 1851), and hx^Medizinieche Paychnlogie oder 
Phyeiologie der Seele (Leipsic, 1852^. When Lotze camo 
out with these works, medical science was still much 
under the influence of Schelling’s philosophy of nature. 
The mechanical laws, to which external things were subject, 
were conceived as being valid only in the inorganic world ; 
in the organic and mental worlds these mechanical laws 
were conceived as being disturbed or overridden by other 
powers, such as the influence of final causes, the existenco 
of types, the work of vital and mental forces. This 
confusion Lotze, who had been trained in the school of 
mathematical reasoning, tried to dispel The laws which 
govern particles of matter in the inolganic world govern 
them likewise if they arp Joined into an organism. A* 
phenomenon a, if followed &y h in the one case, is followed 
by the same h also in tlfi» other case. Final causes, vital 
and mental forces, the soul itself can, if they act U all, 
only act through the inexorable mechanism of natural laws. ^ 
If a is to be followed by d and not by 6, this can only be 
effected by the additional existence of a third something r, 
which again by purely mechanical laws would change h 
into d. As we therefore have only to do with the study 
of existing complexes of material and spiritual phenomena, 
the changes in these must be explained in science by the 
rule of mechanical laws, such as obtain everywhere in the 
world, and only by such. One of the results, of these 
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inveBtigatioQS ms to extend the meaning of the word 
mechanismi and comprise under it all laws which obtain in 
the phenomenal world, not excepting the phenomena of 
life and mind. Mechanism was the unalterable connexion 
of every phendtnenon a with other phenomena % c/, either 
as following or preceding it ; mechanism was the inexorable 
form into which the events of this world are cast, and by 
which they are connected. The object of those writings 
was to establish the all-pervading rule of mechanism. But 
the mechanical view of nature is not identical with the 
materialistic. In the last of* the above-mentioned works 
the question is discussed at great length how we have to 
consider mind, and*the relation between mind and body; 
the answer is — we have to consider mind as an immaterial 
principle, its action, however, on the body and ince verm 
as purely •mechanical, indicated by the fixed laws of a 
psycho-physical mechanism. These doctrines of Lotze — 
though pronounced with the distinct and reiterated reserve 
tliat they did aot contain a solution of the philosophical 
question regarding the nature, origin, or deeper meaning 
of this all-pervading mechanism, neither an explanation 
how the action of external things on each other takes place 
nor yet of the relation of mind and body, that they were 
merely a preliminary formula of practical scicTitiflc value, 
itself requiring a deeper interpretation — these doctrines 
were n^ertheless by many considered to be the last word 
of the philosopher who, denouncing the reveries of 
Schelling or the idealistic theories of Hegel, established the 
science of life and mind on the same basis as that of 
material things. Published as they were during the y(mrs 
when the modern school of German materialism was at its 
height,^ these works of Uotze were counted among the 
opposition literature which destroyed the phantom of 
Hegelian wisdom and vindicated the independent and self- 
sufficing position of empirical philosophy. Even philo- 
sophers of the eminence of J. H. Fichte (the younger) did 
not escape this misinterpretation of Lotze^s true meaning, 
though they had his Metapkysik and Logik to refer to, 
though ho promised in his Allgemeim Physiologic (1851) to 
enter in a subsequent work upon the bounding province 
between aesthetics and physiology,^’ and though in his 
Medicinischa Psychologic he had distinctly stated that his 
position was neither the idealism of Hegel nor the realism 
of Herbart, nor materialism, but that it was the conviction 
that the essence of everything is the part it plays in the 
realization of some idea which is in itself valuable, that the 
sense of an all-pervading mechanism is to be sought in this 
that it denotes the wltys and means by which the highest 
idea, which we may call the idea of the good, has volun- 
tarily chosen to realize itself.* 

The misinterpretations v^ich he had suffered induced 
Lotze to publish a small pamphlet of a polemical character 
{Streitschriften, Leipsic, 1857), in which he corrected two 
mistakes. The opposition which he had made to Hegel’s 
formalism had induced some to associate him with the 
materialistic school^ others to count him among the 
^followers of Herbart, the principal philosopher of eminence 
who had maintained a lifelong protest against the 
development which Kant^a doctriqes had met with at the 
hands of Fichte, Schelling, and HegeL Lotze publicly 
and Tormally denied that he belonged to the school of 
• Herbart, though he admitted that historically the same 
doctrine which might be considered the forerunner of 
Herbartll teachings might lead to his own views, viz., the 
monadology of Leibnitz. 

^ When Lotze wrote these explanations, he had already 
given to the world the first volume of his great work, 


' See VoglJ Physioloffische Britfe, 1845-47 ; Moloscliolt, Der 
ZOent, 1862 ; Bttchner, JCre^/l urt 4 i Stoff, 1856. 


Mikrokosmus (vol. L 1856, vol, ii. 1858, vol. iii. 

3d ed., 1876-1880). In many passages of his works on 
pathology, physiology, and psychology Lotze had distinctly 
stated that the method of research whi^i %e*ad vacated 
there did not give an explanation of the phenomena of life 
and mind, but only the means of observing and connoting 
them together; that the meaning qf all phenomena, and 
the reason of their peculiar conne^ons, was a philosophic^ 
problem which required to be attacked ^roin a difierent 
point of view ; and that the significance especially which 
lay in the phenomena of life and mind would only unfold 
itself if by an exhaustive survey of the entire life oP man, 
individually, socially, and historically, we gain the necessary 
data for deciding what meaning attaches to the existence 
of this microcosm, or small world of human life, in the 
macrocosm of the universe. This review, which extends, 
in three volumes, over the wide field of anthropology, 
beginning with the human frame, the soul, and their union 
in life, advancing to man, his mind, and the course of the 
world, and concluding with history, progress, and the 
connexion of things, ends with the same idea which was 
expressed in Lotze’s earliest work, — Metaphysik. The view 
peculiar to him is reached in the end as the crowning con- 
ception towards which all separate channels of thought 
have tended, and in the light of which the life of man in 
nature and mind, in the individual and in society, had 
l>een surveyed. This view can bo briefly stated as follows. 
Every wliere in the wide realm of observation we find three 
distinct regions, — the region of facts, the region of laws, 
and the region of standards of value and worth. These 
three regions are separate only in our thoughts, not in 
reality. To comprehend the real position we are forcetl 
to the conviction that the world of facts is the field in 
which, and that laws are the means by which, those higher 
standards of moral and a‘Sthetical value are being realized ; 
and such a union can again only become intelligible through 
the idea of a personal Deity, who in the creation and 
])re3ervation of a world has voluntarily chosen certain forms 
and laws, through the natural operation of which the ends 
of His work are gained. 

Whilst Lotze had thus in his published w^orka closed the 
circle of his thought, beginning with a conception meta- 
physically gained, proceeding to an exhaustive contempla- 
tion of things in the light it afforded, and ending with 
the stronger conviction of its truth which observation, 
experience, and life could aflurd, lie had all the time been 
lecturing on the various branches of philosophy according 
to the scheme of academical lectures transmitted from his 
predecessors. Nor can it be considered anything but a 
gain that he was thus induced to expound his views with 
regitrd to those topics, and in connexion with those 
problems, which were the traditional forms of philosophical 
utterance. His lectures ranged over a wide field : he 
delivered annually lectures on psychology and on logic (the 
latter including a survey of the entirety of philosophical 
research under the title fJncyclopddie dir Pkilosophie), then 
at longer intervals lectures on metaphysics, philosophy of 
nature, pliilosophy of art, philosophy of religion, rarely on 
history of philosophy and ethics. In these lectures he 
expounded his peculiar views in a stricter form, and during 
the last decade of his life he embodied the substance of 
those courses in his System der Philosophies of which only 
two volumes have appeared (voL i. Lagik\ l.st ed., Leipsic, 
1874, 2d ed., 1880 ; vol. iL Metaphysiks 1879). The third 
and concluding volume, which was to treat in a more 
condensed form the principal problems of practical philo- 
sophy, of philosophy of art and religion, did not appear. 
A small pamphlet on psychology, containing the last form 
in which be had begun to treat the subject ki l^is lectures 
(abruptly terminate through his *dcath) during the sum- 
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mer session of* 1881 , has been published by his son. 
Appended to this volume is a complete list of Lotze’s 
writings, compiled by Professor liehnisch of Gottingen. 

To iHulerstauli tKis flories of TjotZe’s writinps, it is tic<*esMary to 
start wiUi his definition of philosophy. This is ^iveii after his 
ex|M>sitioii of logio has established two points, Adz., tiie existence in 
uiir mind of certain laws and forms nci ording to which wo connect 
tjic material supplied to ustby our senses, and, secondly, the fact that 
logical thought canuot lie usefully employed AAithonl the assump- 
tion of a further of connexions, not logically necessiiry, but 
assumed to exist between the data of experience and observation. 
These connexions of a real not formal characti'r arc handed to us 
by the so^mrate seleiiccs and by the usage and culture of everyday 
life, fjunguagb has rrystallizei them into certain definite notions 
and expressions, Aviihout w}ii<*h we cnniiot proceed a single step, 
but Avhich A\’<^ have acceptt'd without knowing their exact meaning, 
much less their origin. In constspieuco the s|)ecial sciences and the 
wisdom of comnion life entangle tlieniseh’cs easily and fnvjiiently 
in contradictions. A proldem of a purely formal character thus 
presents itself, viz., this — to try to bring unity and harmony into 
the scattered thoughts of our general culture, to trace them to their 
primary assumptions and follow them into their ultimate con- 
sequj-neos, to connect them all together, to reino<leI, curtail, or 
amplify them, so as to remove their apparent contrudiedons, and to 
combine them in the unity of an harmonious view of things, and 
es|H;cially to make those conceptions from which the single sciences 
sttirt as assumptions tlie object of research, and fix the limits of 
their applicability. This is tli« formal <lefiiiitioii of ]»hilosophy. 
Whether an harniniiions conception thus gainod will represent 
more than an agreement ninong our thoughts, whether it Avil] re- 
pri'sent the real connexion of thin^, and thus jK)ssess objectiA’c 
not merely subjective value, cannot ih* decided at the, (iutsel. It is 
also iniwarriinted to start Avith the cxjH*ctation that everything in 
the AVorld should ls» explained by ono princi])le, anti it is a needless 
restriction of our means to expect unity of method. Nor are we able 
to start our philosofihical iiivcstipitions by an impiiiy into the luitnrc 
of hiimau thought and its capacity to attain an objective know Ictlge, 
iw in this case we Avould be actually using that instrument the use- 
fulness of whieh wo Avere trying to determine. The main proof 
of the objective value of the view avo may gain Avill rather lie in 
the degree in Atdiiidi it succeeds in UH.sigiuiig to eA’cry clement of 
culture its due jiositioii, or in whieh it is able to a]»preciate and 
csjmbine dilferent and apparently op|wisite tendencies and interests, 
in the sort of justice Avitli which it Aveighs our manifold desires and 
aspirations, balancing them in due profK)rtioi]s,«iior sacrificing to 
a oue-sidiid piinciplo any truth or conviction which cxi>orieii(;e 
has proA'cn to be useful ami neces.sary. TJie invehtigations AA’ill 
then naturally diAndo them.selves into three parts, the first of 
which deals Avith those to our mind inevitable forms in which aa'O 
are obliged to think about things, if avo think at all (meta])hysics), 
the Second licing de\'oteil to tlio great region of fa«-t.s, trying to 
apply the resvtlts of metaphysics to these, specially the two great 
regions of external and mental ])heiiomeiia (cosmob»gy and 
psyehology), the thinl ilealing Avith those standards of value from 
AA'hich AA'c yironouiice onr acsthetieal or ethical approval or disap- 
proA'al. In eaidi department we. bhall have to aim first of all at 
vdews clear ami ronsishfiit within themselves, hut, srcoiidly, AA’e shall 
in the eml wish to form some general itleuor to ri.sk an opinion Iioav 
laws, farts, and staiidard.s of A'ahie may l>e coinbimsl in one compre- 
hensive view. Considerations of this kind will naturally turn up 
in the two great departments of cosmology and ymyc.hology, <ir they 
may be ilrh g.ited to an independent research under the iiamu of 
religious philosojdiy. We have already mentioned the final con- 
ception in whieh lad/e’s siwieulation culminates, that of n [HTSonal 
Deity, Hiinsfdf the cssenec of all that merits oKi.stenee. for its owm 
Sake, who in the i^rcation ami government of a world has voluntarily 
chosen certain law’s and buni.s through Avhich Ili.s ends are to be 
realized. We may add tluit ac<*ording to this view nothing i.s real 
hut the living spirit of Ood ami the worM of living sjiirits which 
He has created ; the things ()f this AA'orbl have only reality in so 
far aa they arc liie ajipearance of spiritual Huhatarice, Avhich un- 
derlies everytliing. It is natural that Lotze, Imving this great 
and final conrcptioii always bcfm’c him, Avorks under its infiuence 
from the A'cry lioginning nf liis spet iilations, permitting us — as 
we progress — to gain ev'ery now’ ami then a glimpse of tlint inter- 
pretation of things w])ir>h to liim contains the aoliition of our diffi- 
culties. 

The key to Lotze’s theoretical yihilosopliy lies in hi.s metaphysics, 
to the cx[)Osition of ‘which important subject tlie first and lost of 
his largsr paldicaHons have been devoted. To understand Lotze's 
Tthilosophy, a careful and repeated ]jcriisal of these works is ahso- 
luteiy nec»Assary. The object of his metaphysics is so to remodel 
the curr nt notions rcganliiig the cxisbmee of things and their 
connexions with which the usage of language siijiplies us as to 
make them ^.oitAut<mt apd thinkable. The further assumption, 
that the inodtfiea notions thiia gained liavo an objective ineauing, 


and that they somehow correspond to the real order of the existing 
Avorld Avhich of course they can noA’cr actyMly describe, depends 
upon a general confidence Avhich Ave must nave in our reasoning 
powers, and in the sigiiifn-aiice of a world in 'which we ourselves 
Ayitk all the'iiecoRsary courses of our thoughts have a plaee assigned 
to tham in harmony with the whole. The object tSierefore of these 
investigations is opposed to two attempts frequently ro{)eated in 
the history of philosophy, viz. : — (1) the attempt to establish gciienl 
laws or forms, Avhich the development of things niust have obeyed, or 
Avhich a C'reator must have followed in the creation of a world 


(Hegel) ; and (2) the attempt to intce the genesis of our notions, and 
decide as to their meaning and value (niuderu thcoricR of know- 
ledge). N'either of these attempts^s prncticnhle. The w’orld of many 
things surrounds us ; our notions, by w’hich avc imiiiage correctly or 
incorrectly to descrilie it', arc also ready made. What reiiiainsto bo 
done is, n(»t t(» explain liow suoli a Avorld manages to he Ai hat it is, iior 
hoAV we came to lorni these notions, but merely this — to ex[)el hoiu 
the circle and totality of our conceptions those abstract notions 
Avhich are inconsistent and jarring, or to remodeh nd define them so 
that they may const itute a consistent and harmonious vioAA’. In this 
en4leavour Ijutze discards os useless and untenable, many favourito 
concepLiuns of the school, many crude notions of everyday life. 
The course of things and their cuuiiexiuii is onlv Uiinkablc by the 
a.ssumpUon of many things the riMility of which (as distinguished 
from their existence in our tlioughts) can ho coiit!eivod only as a 
multitude of relations. This, stainling in relation to oilier things,' 
give.s to a thing its reality. And the nature of this reality again 
can neither bo consistently n presentod as a fixed and hard siiWance 
nor U.S an unalterable something, but only as a fixetl order of re<;ur- 
rciice of continually chniiging events or iiiipres-sions. Hut, further, 
©very attempt to think clearly Avhat those relations are, what wo 
really mean, if avo talk of a fixe.<l order of events, forces^apon us 
the necessity of thinking also that the dilfereiit things which 
.sbiiid in relations or the different phases Avhich folloAv each 
other cannot Is' merely externally stmng together or moved 
alami l»y some iiidefinahio external power, in the form of some 
piedestinatioii or inext)nible fate. The things themselves whieh 
exist and their changing phasses must stand in some internal 
connexion; they themselves must at live or passive, capable of 
doing or .suffering. This would leml tt) the view of Ticibiiitz, that 
the world consists of inoimd»^ self -sufficient Udiigs, hsiding an 
inner life. But this idea inA'olves the further conception of 
Leihnit/, that of a pre-established liarinony, by Avliich the Creator 
ha.s ciiretl to arrange the life of each monad, so that it agrees with 
that of all others. This conception, according to Lotze, is neither 


necessary nor thoroughly intclligihle. Why not interju’et at oiico 
and rciuler intelligible the conception of everyday life originating 
in natural scinii’e, viz.,, that of a systeiii of hiAA's which governs the 
many things ? But, in nttcmplin" to make this conception quit© 
clear and thinknh]<*, Ave are forced to n-priiseiit the. connexion of 
things ns a nniversiil .Mibstancc, the essence of which we conceive as 
»■ system of laws which underlies cveiything ami in its own self 
connects everything, but imperceptible, and known to us merely 
through the impre.ssions it produces on us, Avliich avo call things. 
A final reflexion then feaclics ns that the nature, of this universal 


and all-[)eiTafling substanco can only be imagined by us as some- 
thing analogous to our own mental life, Avhere alone Ave expericnco 
the unity of a substanco (which avo call self) proservcil in tho . 
multitude of its (mental) states. It also becomes clear that only 
AA’here such menial life really n])pear8 need we assign an inde- 
pendent existence, hut that tho purpo.ses of everyday life as well as 
those of science are equally served if avo deprive the material things 
outside of us of an independenco,* and assign to them merely a 
connected existence through the universal substanco by the action 
of which nlone they can ap^Miar to us. 

Thu uiiiAror.qal 8ub.starice, wliich wo may call the absolute, is 
at this stage of our investigations not endoAved with the attributes 
of a personal Deity, and it will re,main to be seen by further 
analvsis in Iioav far we arc able— without contradiction — to identify 
it witli the object of religious veneration, IndioAV far that which to 
metaphysic.s i.s merely a [>o.stulatc can be gradually brought nearer , 
to us and l)eco]Tie a living |jowe''. Much in this direction is said 
by Lotze in various jatssi^ob of his writings ; any tiling complete, 
however, on the subject is Granting. Nor would it soeni as if it 
could lie tlie intention of the author to do nitieh iiu<re thait, point 
out the lines oh which the furthor treatment of the mbject 
advance. The actual result of his personal inquiries, the greiii idea 
Avhich lies at the foundation of his philosophy, wo know. It may 
bo safely stated tliat liOtz© would allow mrcii latitude to individual 
convictions, as indeed it is evident that, the empty notion of an 
absolute can only Ixtcoine living and significant to us in the Mina 
degree as experience and tliought navo tauglit us to realize the serious- 
ncssoflife, the significance uforeatioii, tho value of the ; beautiful 
and the goo<l, and the supreme worth of (xirsonal holiness. To 
endow tho universal sulistance with moral attributes, to maintain 
that it is more than the metaj)hysical ground of ever^hing, to sav 
it^is the iiei’fcct realization of the holy, the beautiful, and the good, 
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can only hftvo ^ meanin^^ for frels williin himself what 

real not imo^nai)^ values are dutlicd in thoae expressions. 

We have still to mAition tliat tesiliotios formed a priiici]tal and 
favourite study of ^tze's, and that he has treated this subject also 
in the light of tno leading ideas of his philosophy. See his 
essays l/eher Bcgriff der Sehbnheif^ Gottingen, 1845, an<l Ikhrr 
BeiliTUfungen der KniistscMnhcU^ ibid., 1847 ; and espeeially his 
Qesehtchte der AisthHik in DeiUschlaiul, Muiii(;h, 1868, 

Lotze's historiojil position is of much interest. Though ho 
disclaims l^ing a follower of Herbart, his formal definition of 
philosophy and his conception of the object of metapbysies an* 
similar to those of Herbart, who defines philosophy as an atteni]»t 
to remodel the notions given by expi-ricnce. In this endonvonr ho 
forms with Hc'.rbart an opi)«)aition to the jdiilosopliiea of Fichte, 
Schelling, and Hegel, wdiich aimed at objective and absednte 
knowledge, and also to the eTiticism of Kant, whiidi aimed at 
determining the validity of all human knowledge. Hut this for- 
mal agreement involves material tliMereiiees, and the spirit which 
breathes in Lotzo*a w'ritings is mon^ akin to the objects ami 
aspirations of the idealistic school than to the cold fornialisin i^f 
Herbart. What, however, with Hie idealists was an object of tlmugli t 
alone, the absolute, is to Lotze only inn<le<]UHtely detinnble in 
rigorous philosophical language ; the aspirations of the human 
heart, the cont^ts of our feelings and desires, the aims of art, and 
the tenets of religions faith must be gras[Mai in order to fill the 
empty idea of the absolute with ineaning. These nmnifesta lions 
of the divine spirit again cannot l)o traced and understood by 
reducing (as TTegel did) the growth of the human mind in the 
individual, in society, and in history to the monotonous rhytliin of a 
speculative scheinalism ; the essence and worth which is in them 
reveals itself only to the student of detail, for reality is laigcr and 
wider ^an philosophy ; thepmblem, “ how the one can be many/’ 
is only solved for us in the numberless examples in life and cximmI- 
enco whicli surround us, for which we must retain a lifelong 
iiitenjst, and which constitute the true field t*f all useful human 
work. This conviction of the, emptiness of terms and abstract 
notions, and of the fuliic.ss of individual life, bns cmiblcd ],otzc to 
combine in bis writings the two courses into wliieh German 
philosophical thought had been moving since the death of its great 
founder, Leibnitz. We delinc these courses Ijy the teiiiis 
esoteric and exoteric, — the former the philoso]ihy oi the school, 
cultLviited priucijially at the univer^(^ties, trying to systematize every- 
thing aud reduce nil our knowledge to an intelligible iwinciple, 
losing in this attempt the deeper meaning of Leibnitz’s j»lnloso]my ; 
the latter the philosophy of general culture, <‘()ntaiiied in ibe 
literature of the clas.sical ]»eriod, in the iinsy.stcinatie writings of 
Lessing, Winkelmann, floethe, Schiller, and Herder, wdio more 
or less expressed their iiidcl)tedne.ss to Leibnitz. liOtze can }»esaid 
to have brought philosophy out of llie sclfoolroom into the market 
of life. By iinderstiuidiiig ami combining wliat was great and 
valuable in those divi<Te<l and scattered endeavours, he has become the 
true successor of Leibnitz, and his philosophy will no doubt attain 
that universal celebrity wdiich wns attained by the m(»iiadob»gy and 
the system of pre-established harmony. 

The age in which Lotze lived and wrote in G<*nnany was not 
one peculiarly tiittjd to appreciate tlie jjosition he took up. Fro- 
quently misnmlcrstood, yet rarely criticized, he was nevertheless 
greatly admired, listened to by devoted hearers, and read by an 
increasing circle. But no watchwonl of easy <Mirn*ncy, no ready 
Shibboleth, attracts or* helps to combine this iin rcasing circle to 
the unity of a philosophical .school. The real meaning of Lot/e’.s 
toaching is reacliedonly by patient study, and those wdio in a larger 
or narrow or sense call theinsylvcs his foil owners will probably feci 
themselves indebted to him more for the general tlire< tion he has 
given to their thoughts, for the tone ho has impjirted to their 
inner life, for the seriousness with which he hns taught them 
consider even small ulfairs and practical duties, and for the inde- 
structible confidence with which hi.s philosophy permits them to 
disregard the materinlism of .science, the scepticism of shallow' 
culture, the disquieting n suits of philosophical and historical 
criticism. It is not •unlikely tlnit the present idiusc of Engli.sli 
• thoiiglit will more easily n.saiiiiilate the valuable eh irieiits of Loire’s 
philosophy, iu3 indeed fragments and beginnings of a similar view' 
exist already in Englisli literatui-o- WheRwer his writings am 
wid^ read and appreciated, it will be on account of the gri*at 
momf inlluunco winch his yuiiloso]diy exerts in common with 
some systems of the past, but almost "alone among the systems of 
the day. (J.‘T. M.) 

LOyDUN, capital of an arromlisweincnt in the depart- 
ment of Vienne, Franco, stands on an emincmeo of 320 
overlooking a fertile plain, 45 miles (by rail) south- 
west from Tours. It was formerly surrounded by walls, 
of which only two towers and a single gateway now 
remain, pf the old castle which was destroyed under 
Richelieu, and of which the site is now turned into a public 


promenade, a fine old rectangular donjon of the 12th 
century has been preserved ; at its base traces of Ronfaii 
constructions htive been found, with fragments of porphyry 
pavement, mosaics, and miinil painting.'^ ^Ths rarmelite 
convent, now occupied by Hie Brethren «>f Christian 
Doctrine, was the scene of the trial (»f Urban Orandicr, 
who was burnt alive for witchcraft in IG.’U (see Bsiylea 
Dirfionnaire) ; the old Byzantine fhnrch of Sainte Croix, 
of which ho was c\n6, is now iiscn as a markr^t. There are 
.several curious old houses in the town. •Lace making and 
candle making are the chief industries, and iherc i.s a con- 
siderable trade in grain ami fiour. Before the rev^./catiem 
of the edict of Nantes the inhabitants niimbvred, it is said, 
more than 12,000 ; in 1876 the jiopulalion was 1522. 

LOIK JIIBOBOUOH, the .second town in T.eicestcr.sliin*, 
Kngland, on the Midland Railway, 11 miles from Leic(‘hter 
and 14 from Nottingham. Tn 1881 its three parishes liad 
a population of 14,733, A largo tract of meadow land lies 
between the towm and the river Soar, which is connected 
with the town by two canals, — the Ijoughhorongh canal, 
formed in 1776, and the Leicester canal, opened in 17t)L 
On the Charnwood Forest side of the town there were once 
extensive parks. The oi»en fields in the lordsliiyi were 
enclosed in 1702. The town has an excelh^nt market place, 
and i.s in the centre of a rich ngriculturnl district. Its mall 
was once of special note. The old parish church of All 
Saints .stands on rising ground, ami is a con.s[)icu()iis object 
for many miles round ; the church itself (restored in 1862) 
is of the Decorated sUlc, and dates from the 14th century ; 
tlie tower is Perpendicular. Kmmnrniel chnrcli was com- 
[»lcted in 1837, and Holy Trinity in 1 878. The Ronian 
Catholic chapel was built in 1833, and the extensive Marly 
Knglish convent, since enlarged, in 185)0. The town lmll 
and corn exchange, in the market [>lace, were ercctcil in 
1855, and the cemetery and its elegant church date from 
1857. Tlio grammar scin ol is a Tudor structure, standing 
in .some 1»5 acres ol (»rnanicntal groninls and walks ; it owes 
its <»ngin to Tliomas Burton’s charity, in 1405. The pie 
sent buildings were erected in 1852, and the new schcino 
was devised under the Orammar Scln»f>l Act of 3 it 4 Viet. 
The girls^ grammar .scliool, in the Early English style, was 
erected in 1879. The other public buildings comprise a 
di.'<[>ensary and infirmary (built at the cost of Mr and 5Iiss 
Herrick in lcSG2), local board offices, [udice station, schools, 
and nonct)nformist chapels. There are. several large hosiery 
factories. Lace was a staple trade until 1816 (see Hfatii- 
coat). Bell-founding was introduceil m 18 10, and Mes-vis 
Taylor cast here in 1881 the. great bell for St I’aul’s, 
London (17i tons), rron-foundrios, dye-works, and liorti- 
cnltund glass-works also provide emydoynicnt. 

The town is nnntiom d nndrr the iianu' of Lnrt«‘burno in Bnmrs- 
day Book. William the roinjiuMor gave the town and manor to 
Hugh iaipus, from wliom they passed to the mon* famous 
l)fspvns(*rs. Tliry wviv held by tin* I’vaiimouts from to 1464, 
when ll»f*y pas.sod into tin* Hastings family, ivtiirning to tin m, .itti r 
M'vcral cbnnges of owm rsliip, in iri54. Lord Moira sold tlHMn:M*( r 
in 1818, and the major part of the manorial rights li.iv*‘ now l.* rn 
piindiii.sed by tlie local board. Tho title of Ihnon lli^tings 
of Lougboorongh was given to Sir Kd wan I Hastings in 155S, imd 
to Goloiiol Henry Hastings in 1643. AlexandeiLM’edih ihun), uh* n 
made lord ebaneollor, assumed the title of Loin Lf>ughl"»!iiu^li. in 
1780.^ .Tohn Gleavehinil, the royalist yKH-t, was born lu if m Uil.'i ; 
John Howe, the Puritan divine, in 1630; ami Itiehartl rulUmy, 
ibo botanist, in 1730. 

.Siv 'Hiomas rorliln's Ilh'oru'al 1770 (vol. \iil. Jiifhioffirnt 7 * 7 ) 0 - 

tjraphica Hnlainn'ra) : I’dIIi r's Wti/is liovinl J.o)n:lihori Woml'n Hitn a/ 
l.outjhhorouyhy 18.^7; W\ U. 1)inioi*k KlrUlii'i's Parish A’. yjsO •'«, IUftvr% of 
Loughborough^ nnd flisifortcaf ilotoibooi\ iSHl. 

LOUIS I., Roman emperor (called “der Fn'rnme/^ also 
“ le D(5l)onnaire ”), w'as born in 778. Ho succeeded his 
father Charlemagne in 814, having in the previous year. 

^ The present courtesy title borne hy llie eldest of the earl of 
llosslynwas taken from Loughborough in«8urrey,#n 1795. 
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been declared co^egent. At the beginning of his reign he 
excited high anticipations by the earnestness with which 
he attacked the abuses that had accumulated during the 
later years Chylemagne's sovereignty. The licentious- 
ness nbich prevailed at court he sternly suppressed ; he 
punished counts who were proved to have misused their 
authoi;|ty ; and ho sought to reform t)ie manners both of 
thp secular and of ther regular clergy. The Saxons and 
the Frisians, who, although conquered, had never cordially 
accepted Frankish rule, were conciliated by mild and 
generous treatment. A period of trouble and confusion, 
however, was opened in 817, when Louis, anxious to 
establish the brder of succession, declared his eldest son 
Lothair his successor, and made him co-regent, granting 
him Austrasia with the greater part of Germany. The 
younger sons of Louis, I’ippin and Louis, received, the 
former Aquitania, the latter Bavaria, Bohemia, Cariiithia, 
•and the subject Slavonic and Avar territories. This 
arrangement was resented by Bernard, king of Italy, the 
emperor’s nephew% who forthwith rebelled. lie was soon 
-captured, and condemned to the loss of his sight, while his 
kingdom was transferred to Lothair. After the death of 
Bernard, the emperor, who was a man of a gentle and 
sensitive temper, bitterly repented the harsh punishment 
which he had sanctioned, and, being further depressed by 
the death of his first wife, he ))roposed to resign the crown 
and retire to a moinstery. He was induced to abandon 
this intention, and (in 819) to marry Judith, the beautiful 
daughter of Count Welf of Bavaria. In 829 he made a 
new division of tUo empire in favour of Charles (afterw^ards 
Charles the Bald), his son by his second wdfe. The three 
brothers, deefdy dissatisfied, combined to declare war 
against him, and at Compi6gne he was taken prisoner. 
The empress Judith was C(Hidemned to the cloister for 
alleged infidelity to her husband, and Louis was virtually 
deposed. Pippin and the younger Louis, suspecting that 
Ijotbair meant to usurp exclusive authority, changed their 
policy, and at a diet in Nimeguen the emperor was 
restored. Soon afterwards he provoked fresh disturbance 
by granting Aquitania, the territory of Pippin, to Charles, 
and in 833 the army of the three brothers confronted that 
of their father near (ailmar. When Louis was negotiating 
with Pope Gregory IV., who had crossed the Alps in the 
hope of restoring peace, his troops were persuaded to desert 
him, and on the Liigeiifeld (“ tlie field of lies *’) he w’as 
obliged to surrender to his sons. The empress was sent to 
Italy, her son to the monastery of Priim, and at Soissons 
Ii<mis not only abdicated, but made public confession of 
his sins, a long list of which ho read aloud. Again the 
arrtjgance of Lotliair awoke the distrust of his brothers, 
and they succeeded in reasserting the rights of the emperor, 
whose sufferings had excited general sympathy. He went 
through the ceremony uf coronation a second time, and 
Lothair found it necessary to confine himself to Italy. 
After the death of Pij)pin in 838 Louis proposed a scheme 
by which the whole empire, with the exception of Bavaria, 
w'juld have been divided l>etween Charles and Lothair, to 
whom the empress had been ref'onciled. The younger Louis 
prepared to opplfce this injustice, and he was supported 
by the people of Aquitania in the interest of Pippin’s sons. 
A diet was summoned at Worms to settle the dispute, but 
before it met the emperor died on an island in the Rhine 
near Mainz, on the 20th of June 840. He had capacities 
wliich might have made him a great churchman, but as a 
K^Milir ruler he lacked prudence and vigour, and his mis- 
m rnagement prepared the way for the destruction of the 
ern)>ire established by his father. His son Lothair L suc- 
ceeded to the imperial title. 

Srn Fiinck, Ludwig^der FrommCj 1832 ; and Simson, Jahrhik^ 
iJ 'i FrdnklHch^ unffir Ludwig dem Frommen^ 1874-70. 
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LOUIS II., Roman empeW, grandson o( the preceding, 
was born about 822 and crowned ki^ of Lombardy in 
844. From 849 he shared the imperial title with hia 
father, Lothair 1., being crowned at Rome by Leo IV. in 
850. He succeeded to the undivided but aluost entirely 
nominal dignit^^ in 855. On the death of his childless 
brother, Lothair of Lorraine, in 869, the inheritance was 
seized and shared by his undos Charles the Bald and Louis 
the German ; the pope, however, espoused the cause of 
the emperor, crowning him king of Lorraine in 872. 
Louis 11. died in 875, and tho imperial crown was forth- 
with bestr)wcd on Charles the Bald. 

LOUIS III., Roman emperor, surnamed “ The Blind,” 
was the son of Boso, king of Provence, and, through his 
mother, grandson of the emperor liouis II. He was born 
about 880, called to the throne of Provence in 890, and 
crowned emperor in succession to Berengar I. at Rome in 
901. In 905, while residing at Verona, he was surprised 
by his discrowned rival, blinded, and ultimately sent back 
to Provence, whore he lived in inactivity and comparative 
obscurity until 929. 

LOUIS THE Child, though he never actually received 
the imperial crown, is usually reckoned as the emperor 
Ijouis III. or Louis IV. Ho was the son of the emperor 
Aniiilf, was born in 893, and succeeded to the throne of 
East Francia or Germany in 900, when he was six years of 
age. During his brief reign Germany was desolated by 
the Hungarians, who invaded the country year after year, 
defeating every force that ventured to oppose them. At 
the same time the kingdom was weakened by internal strife. 
The result of the prevailing anarchy was that the imperial 
constitution established by Chartemagno broke down, and 
Germany was gradually divided into several great duchies, 
the rulers of which, while acknowledging the supremacy of 
the king, sought to become virtually independent Louis, 
the last of the C^arolingian race in Germany, died in 911. 

LOUIS IV. (or V.), “the Bavarian,” German king and 
Roman emperor, w’as born in 1286. He was the son of 
the duke of Bavaria, and in 1314, after the death of the 
emperor Henry VI J., was elected to the throne by five of 
the electors, the others giving their vo^os for Frederick, 
duke of Austria. This double election led to a civil war, 
in which Frederick was supported by the church and by 
many nobles, while the inhabitants of the great cities rallied 
round Louis. In 1322 Louis gained the battle of Miihldorf, 
taking Frederick prisoner j but the war still went on. Pope 
John XXII. cxcommunicatod Louis in 1324; whereupon, 
wishing to bring the conflict to an Cfid, Louis offered to 
liberate Frederick .on condition that he would withdraw 
liis claim to the throne, and restore the cities and imperial 
lands seized by his party in Swabia. Frederick, finding 
that the obstinacy of his brother, Duke Leopold, would 
render it impossible to fulfil these terms, returned to cap- 
tivity ; and Louis was so touched by his magnanimity that 
he proposed that they should share the responsibilities of 
government. The plan was tried but did not succeed, 
and was virtually abandoned before Fitderick’s death in 
1330. In 1327 Louis had gone to defend his rights in 
Italy, where he was crowned emperor by Pope Nicholas V., 
whom he supported in opposition to Pope John XXII. 
Returning to Germany in the year of Frederick’s death, 
he made peace with the house of Austria, but John XXIL 
refused to be conciliated, and his suci^esBor Benedict XIL, 
acting in part under the influence of France, continued 
the straggle. Irritated by the revival of papal pretensions 
which no longer commanded respect in Germany, the elec- 
tors met at Rhense, and on the 15th of July 1338, issued 
an important declaration to the effect that the emperor 
derived his right to the German and imperial crpwns, not 
from the pope, but from the electors by whom he waa 
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appointed. As (Jiie representative of national independence, 
Louis might have n^fide himself one of the most popular 
of the emperors,^ but he excited bitter jealousies by his 
grasping and unscrupulous disposition. By his marriage 
with Margaret^ the sister of Count William of Holland, he 
secured Holland, Zealand, Friesland, and Hainault ; and 
he obtained the mastery of Tyrol by separating the heiress, 
Margaret Maultasch, from her husband, a son of John, 
the powerful king of Bohemia, and making her the wife of 
his own son Louis, to whom (in 1322) he had granted the 
march of Brandenburg. The^nomie.s ho thus created were 
reinforced by Pope Clement VL, who not only excom- 
municated him again, but (in 1 346) persuaded a party of 
the electors to appoint a new king. Their choice fell on 
Charles, margrave of Moravia, the son of King John of 
Bohemia, who at once made an unsuccessful attempt to 
recover Tyrol. The outbreak of a new civil war was 
prevented by the sudden death of Louis at a bear liunt 
near Munich, pn the 11th of October 1347. The conflict . 
between the papacy and the empire was practically clo.sc(l 
during the reign of Louis, and he marked an epoch by his 
encouragement of the cities in opposition to the princes 
and nobles. 

S«e Mannert, KaUer Lxidwvj 1812 ; Fr. von Weech, Kamr 
Litdwig der Baier uiul K^nig Johann von Bbhmnt^ 1860; nnd 
Dohnnr^AV Aiiseinand^rsctzuag zwMi^n Ludwig IV, dem Baler 
und Friedrich dem Sch&iwn von Oesterrclch, 1875. 

LOUIS THE G BUM AN, SOU of the emperor Louis I., was 
born in 804. In the first partition of the empire in 817 
ho received Bavaria, Bohemia, Carinthia, and the subject 
territories on his eastern frontier. Displeased by later 
flchemos of partition in fav 4 )ur of his half-brother Charlci*, 
he associated himself with his brothers Loth air and Pippin 
against the emperor, and ho wais in the field in defence of 
his rights when his Mhor died. After the emperor’s death 
in 840, Louis and Charles united against Lot hair, whom 
they defeated in the battle of Fontenay, and in 843 Louis 
received by the treaty of Verdun the whole of Germany to 
the east of the Rhine, wdth Mainz, Spire.s, and Worms on 
the left bank. He Wiis a wise and vigorous ruler, but liis 
forces were inadeqifkte to protect the nortliern part of his 
kingdom against the Norsemen, and lie was not always 
successful ill his wars with Slavonic tribes. In 858 ho 
invaded West Francia, which he hoped to unite with East 
Francia, his own state ; but Charles the Bald proved be 
stronger than Louis had supposed, and he w'^as obliged to 
retreat When Lothair of Lorraine died in 869, his king- 
dom was seised by ^Charles, w*ho caused bimself to be 
crowned at Metz ; but in the following year, by the treaty 
of Mersen, the eastern half of the country was ceded to 
Louis. Louis expected to Receive the imperial crown after 
the death of the emperor Louis II. Charles, however, 
outwitted him, and Louis was attempting to avenge this 
supposed wrong when ho died at Frankfort on August 28, 
876. East Francia and West Francia were again united 
under Charles the Fat; but, as Louis was the first sovereign 
who ruled oyer the® Germans, and over no other Western 
• people, be is generally considered the founder of the 
German kingdom. 

, See Diimmlor, Oesehichte dee OatfrWkkischen Reiehs^ 1862. 

LOUIS I., king of France, surnamed Le D^bonnaire or 
, the Pious. • See France, vol. ix. p. 633 ; Germany, vol. 
X. p, 480 ; and I^ouis L, emperor, supra, 

LOUIS IL, surnamed Le Bbguo or the Stammerer, the 
son of Charles I. The Bald ”) by Irmentrud of Orleans, 
and the grandson of Louis the Pious, was born on 
November 1, 846. On the death of his elder brother 
Charles, the second son of Charles the Bald, he was con- 
secrated ki||g of Aquitania in 867, and ten years afterwards 
he sueceeded his father, being crowned by Hincmar of \ 


Bheims under the title of *‘king of the •French, by the 
mercy of God and the election of the people” (Decenil^r 
8, 877). In the following year (September 7) he availed 
himself of the pre.senco of J^ipe John V4JT# at» Troye.s to 
obtain a fresh consecration. Ife died at ( ^ompii'gne, after 
a feeble and inelFectual reign of eighteen inontLs, on 
April 10, 879. 

LOUIS TIL, son of the prcccdi^g*by Ansgarde, diiughtor 
of Count Hardouin of Brittany, was born about the year 
863, and in 879 was designated by )ii.s father sole heir to 
the French throne. It wa.s decided among the nobles, 
however, that the inheritance should be divided bt;t\veen 
Louis and his younger brother Carlornan, the former 
receiving Neastria, or all France north of the I.oire, aiuj 
the latter Aquitania and Burgundy. On the Loire and 
elsewhere the two brothers inflicted several defeats on the 
Northmen (879-881) ; but in 882 Louis siiceumbed to the 
fatigues of war, leaving his inheritance to Carlonian. 

LOLnS IV., surnamed D’Outremcr (Trananiarinus), son 
of Charles III. (“The Simple”) and grandstm of Louis II., 
was born in 921. In consequence of the disasters which 
befell his father in 922, TiOiiis was taken by his mother 
Odgiva, sister of Atlielstan, to England, where his boy- 
hood was spent, — a circumstance to which he owes his 
surname. On the death of Raoul or Rodolph of Burgundy, 
wbt> had been elected king in place of Charles, tlie ehoico 
of Hugh the Great, count of Paris, and the other nobles, 
fell upon Louis, who was accf>rdingly brought over the 
Channel and consecrated in 936. His sovereignty, 

however, w’as confined to the countsliip of Laon. In 939 
ho became involved in a struggle with Otto I. (“The 
Great”) of Germany about Lorraine, which had triinsfcrred 
its allegiance to him ; the victory remained at lust with 
tho emperor, w’ho married his sister Gerberga to Louis. 
After the death of William Longsword, duke of Normandy, 
Louis endeavoured to strengthen his infiiiencein the diicliy 
by obtaining possession of the person of Richard the infant 
heir, but a series of intrigues resulted only in his own 
captivity at Rouen in 944, from which ho was not released 
in the following year until he had agreed to surrender 
Laon to his powerful vassal Hugh tho Great. By the 
interposition of Otto, tho brollier' in-law of IjouIs, Hugh, 
who for some year.s had effectually resisted both the carnal 
resources of the empire and tlio spiritual weapons of the 
church, w^as at last persuaded to restore T^aon. The last 
years of this reign were marked by repeated Hungarian 
invasions of France. Louis died in 954, and was succeeded 
by bis son T^otliairc. 

LOUIS V., Lo Faineant, sou of L(^thaire and grandson 
of Louis lY., the last of the Carolingian dynasty, was 
bom in 96G, succeeded Lothaire in March 98G, and died 
, in May 987. He w'as succeeded by Hugh Capet. 

I LOUIS VI., surnuiiicd IjO Gros, L’lSveilltt, and Le 
j Batailleur, the son of Philip I. of France and Bertha of 
! Holland, was born about 1078, was associated with his 
father in tho government in 1100, and succeeded liim in 
1108. For some account of his character, and of tho 
events of his reign, see France, vol. ix. i>Pp638, 539. He 
died on August 1, 1 137. 

LOUIS VIL,Lo Jeiineand Le ricux,pon of Louis VL, 
was born in 1120, and was associated witli his fatlier on 
the death of his elder brother Philip in 1131, being crowuied 
at Rheima on October 25 by Pope Innocent II. He 
succeeded to tlio undivided sovereignty in 1137, the new's 
of his father’s death reaching him as he was engaged at 
Poitiers in the festivities connected with his unlucky 
marriage to Eleanor of Aquitanhi. In 1141 ho made an 
unsuccessful attempt to assert his rights as duke of 
Aquitania over tho oonntship of Toulouse, aijd in 1142 he 
fell into a vehement quarrel with InRocefit II., who 
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had presumed tf/o much on the piety of the well brought- 
u(S young prince by appointing a nephew of his own to 
the archbishopric of Buurgos. In the course of the contest 
Louis, who l^adibeen excommunicated, pursued the new 
archbishop into the territory of the count of Champagne, 
and stormed Vitry, in the sack of which the cathedral was 
burned, causing the death of three hundred persona who 
had taken refuge witllii\, its walls (1 1411). Louis, horror- 
struck, made peace with the pope and his secular adversary, 
but found that nothing less than a pilgrimage to the Holy 
Land would suhlce to expiate his otfenco. The capture of 
Edess^ and the massacre of the Christians in 1144 led to 
the preaching of the second crusade by St Bernard, and in 
1147 the king, leaving the regency in the hands of the 
Abbi^, Sugcr and Raoul, count of Vemiandoia, set out for 
tho East, accompinied by his queen, a large company of 
nobles, and twenty-hnir thousand men. The disastrous 
results of the expedition, personal, domestic, and public, 
have already been recorded in tlie article Fiiance (voL 
ix, p. 540), where also his long struggle with Henry 11. 
of England, which terminated only in 1178, is briefly 
describe<l. Tn 1178 he ma<le a pilgrimage to the tomb of 
St Thomas of Canterbury on behalf of his eldest son Philip 
Augustus, then dangeroudy ill, and in the following year 
he associated him with himself in the sovereignty. Louis 
died on September 18, 1180. 

LOUIS VIIL, surmmed Lo Lion, born on September 
5, 1187, was tho son of Philiii Augustus, whom he suc- 
ceeded in July 1223. In 1200 lie had married Blanche 
of Castile, the granddaughter of Henry IL of England, 
and in virtue of this connexion he received from the 
English barons in 1216 an oiler of the crown, which 
be accepted. Landing in England in May, he achieved 
several military .successes, but retired early in 1217 ; later 
in tlie same year he renewed the attem[»t to m iko good his 
claims, but finally (piitled English soil in Sei)teiuber. Ho 
next took charge of the war again.st the Albigenses with 
varying success; it continual after his accesr.iou to tho 
throne, and ultimately proved fatal to him. Ho died, most 
probably of pestilence, shortly after the capture of Avignon, 
at Mont[»ensier in Auvergne on November 8, 122G, and 
was succeeded by iiis son Louis IX. 

LOUIS IX., S.MNT (1215-1270). See Fkanoe, vol. 
ix. pp. 542, 543. Ho was canonized by Boniface VIII. in 
1297, and is commemorated in the Roman (Catholic 
Church on August 25 or 26. He was succeeded by his 
son Philip HI. 

L(.)IHS X., Le Hutin, was the eldest son of rhili[» IV. 
(the Fair) and Joan of Navarre, and was born in 1289. 
He succeeded his mother in the kingrloni of Navarre an»l 
couiitships of Champagne and Brie in 1305. Historians 
are nut agreed as to the origin of the siirnaine (“The 
Quarreller ”) by whieh he is known in France, but it seems 
with most probability to coiiiniemorato tho wild and 
boi&terous character of Lis youth. He succeeded his 
father in 1311, and died, after a sliort and unimportant 
reign of less than two years, iii June 1316. He was 
succeeded by hij brother I‘hili[) V. 

LOULS Xr., so. I of (;harle.s VII. and Mary of Anjou, 
W'as born at Buurges on July 3, 1123. His jealous, 
ambitious, and restless character early manife.sled itself in 
the attitude of opposUnm ho assumed to his fatlier’.s mistress 
Agues »SoreI, ainl in the i>art lie took (1439) as leader of 
the “ Praguerie,*' as the league formed by the nobles 
against the introduction of a standing army was called. 
Though pardoned by las father in 1 110 after the failure of 
the attempt, he never thenceforward enjoyed any of his 
* cuiifidencc. He distinguished himself in tho years 
immediately following in several military expeditions, bub 
finally set tted (^446) hisjapanage of Dauphine, where 


be acted with great independence, until in 1456 Charles, 
irritated by the intrigues of his son, intimated his intention 
of himself resuming the government of that province. Not 
waiting the arrival of the army which tiad been sent to 
take possession, Louis fied for protection ttT his uncle the 
duke of Burgundy, who assigned him a pension and a 
residence at Nieppo near Brussels. The death of Charles 
on July 22, 1461, pirmitted his return to France, where ho 
was crowned at Rhoims as Louis XI. in the following 
month. For the leading events of the three periods of liis 
reign the reader is referred to France, vol. ix. pp. 552, 553. 
He died at Plessis-les-Tours on August 30, 1483, and was 
succeeded by his son Charles VIIL 

LOUIS XII. was born at Blois in 1462. His father 
was Charles, duke of Orleans, the grandson of Charles V. 
and the cousin of Charles VII., who spent twenty-five years 
of captivity in England, and who still holds an honourable 
place on the roll of French poets. Louis himself was for 
three years (1487-90) the prisoner of his ^lecond cousin, 
Charles VIIL, in the ca.stle of Bourges, but afterwards 
seconded his ambitious schemes faithfully and well, and ou 
bis death (1498) succeeded him, taking the titles of king 
of France, Jerusalem, and the Two Sicilies, and duke of 
Milan. For the events of his reign see France, vol. ix. pp. 
554, 555. He died on January 1 , 1515, and was succeeded 
by Francis I. 6 

LOUIS XIIT , the son of Henry IV. and Mary do* Medici, 
was born at Fontainebleau on September 27, 1601, and 
succeeded his father on May 14, 1610, his niotlier mean- 
while availing herself of tho confusion caused by the 
assassination to seize the regency. For some years the 
affairs of the kingdom were Girccted by the council of 
regency in which the Florentine Concini, created Manjuis 
dWncre and a mar-shal of France, was the most prominent 
figure. After the assassination of D'Ancro in 1617, 
Marshal Luynes, the favourite of the weak young king, 
held the reins of power for about four years; his death of 
camp fever in the end of 1621, in the course of tho 
Huguenot campaign, left Louis free to assert his own 
independence, which ho did by carryipg on tho war with 
some vigour until its termination in the peace of 
Montpellier (1622). In 1624 Richelieu entered the council 
of state, and guided tho affairs of Louis and of Franco for 
the next eighteen ycar.s (see France, vol. ix. pp. 568-571). 
Tiouis, who died at St Germain eii-Laye on May 14, 1643, 
was married at the age of fourteen (December 1615) to 
Anne of Austria, tlaugliter of Philip 111. of S])ain ; but his 
eldest son, who succeeded him as Ia>uos XIV., was not born 
until twenty-three years afterwards, 

LOUIS XIV., .siirnarned Le Grand, the elder son of the 
preceding, was born at Saint-Oeifnain-en-Layu on September 
16, 1638, succeeded to the throne of Franco in his fifth 
year, was declared of age in September 1651, and was 
crowned on Juno 7, 1654. His marriage with tho infanta 
Maria Theresa of Austria, daughter of the Spanish Philip 
IV., was solemnized at St Jean-de-Luz on June 9, 1660. 
On the death of Mazarin in 1661 Lohis XIV. began his 
true reign, the leading everts of which will be found 
recorded in tho article France (vol, ix. p. 574-584). Ho 
died at Versailles on Septl&uiber 1, 1715. Of bis legitimate 
children by Maria Theresa, only one, Louis tho Dafiphin 
(1661-1711), reached manhood; he was married to a 
Bavarian princess by whom he hod three sons — Louis the 
Dauphin, duko of Burgundy, who was tho father of Louis 
XV. ; Philip, duke of Anjou, afterwards Philip V. of Spain ; 
and Charles, duke of Berri. <• 

LOUIS XV., great-grandson and successor of the pre- 
ceding, bom at Versailles on February 16, 1710, was 
the third son of Louis, duke of Burgundy. ,His father 
became dauphin in 1711, and died in 1712, and he him- 
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Belf 8uccoeded»to tho throne of France on September 1, 
1716. His majority was declared in February 1723, and 
on September 6^ 1725 (hia cousin, to whom ho had been 
engaged since 1721, having beon sent back to Spain), 
hia marriag^ to Maria Leezinski of Poland, his senior by 
seven years, was solemnized at Fontainebleau. This union 
continued to subsist after a fashion until the queens 
death in 1768; but the successive relations of the king 
with De Chftteauroux, De Pompadour, and Du Harry are 
elements of much greater interest and importance to tho 
student of his reign. His Airname of “ Le Bien-aimu ” is 
said to date from August 1744, when he was seized with 
a dangerous illness at Metz ; the people of Paris rushed in 
crowds to tho churches to pray for his recovery, nor could 
they sleep, eat, or enjoy any amusement until tho well- 
beloved king” was out of danger. Ho died of smull [uix 
on May 10, 1774, having beon predeceased for sonic years 
by his only sou Louis. His successor was his grandson 
Louis XVI. • For his reign see France (vol. ix. pp. 584- 
593). 

LOUIS XVL, third son of Louis the Dauphin, »nd 
grandson of Louis XV., was born at V'ersaillea on August 
23, 1754, was married to Mario Antoinette, archduchess 
of Austria, at Versailles, on May 16, 1770, succeeded his 
grandfather oil May 10, 1774, and was beheaded on 
JanuAy 21, 1793. See France (vol. ix. pp. 593-601). 

LOUIS XVIL, titular king of France, the third son of 
Louis XVI. and Marie Antoinette, was born at Versailles 
on March 27, 1785, became dauphin in June 1789, was 
proclaimed king after the execution of his father, was 
recognized as such by the Governments of England and 
Russia, but died in captii^ty in the Ttnuple, Paris, June 8, 
1795. 

LOUIS XVIII., brother of Bouis XVI., was the foiirth 
grandson of Louis XV., and was born at Versailles on 
November 17, 1755, receiving at his birth the title of 
count of Provence. During the earlier stages of tho 
revolutionary struggle he showed considerable synq>atliy 
with the popular party, but in June 1791 ho found it 
necessary to withdraw to Cobleiitz, and subsequently he 
took some part in tho operations of tho army of Condr. He 
was at Hamm in Westphalia when tidings of his brothers 
murder arrived, and lost no time in procluiining the 
succession of his nephew Louis XVIL, himself being 
recognized as regent. In Juno 1795 ho succeeded to the 
regal title ; after several years of involuntary wandering he 
found an asylum in England from October 1807 till April 
1814, when he re-etitered France. He only once left it 
a^in, during the “ Hundred Days ” (March to June 1815); 
his death took place at Paris on September 18, 1824. For 
hia reign, see Vrance (tol. ix. pp. 617-619). lie was 
succeeded by bis brother Charles X. 

LOUI8-PH1LIPPE, king of the French, was born at 
the Palais Royal, Paris, on October 6, 1773. His father 
was Louis>Philippo- Joseph, duke of Orleans, a descendant 
of the younger brother of Louis XIV., and by his mother 
he derived his origin from tho Comto de Toulouse, tho 
legitimized son of Louis XIV. and Madame do Moiitospaii. 
At his birth he received tho title of duke of Valois; and 
after 1785, when his father succeeded to the Orleans title, 
he iftmself bore that of duke of Chartres. In 178 1 Madame 
de Qenlis was appointed his gouverneur.” From 1789 
onwards he manifested sincere sympathy with the new 
ideas then gaining currency, and in June 1791 ho joined 
at Vendfime the regiment of dragoons of which he had been 
cdlonel since 1785. In 1792 he took part, in the battles 
of Valmy and Jemmapes, bolding high military rank under 
Kellermann and Dumouriez ; in the following year he was 
present a# the bombardment of Venloo and of Maestricht, 
and showed remarkable cou rage at N oer winden. Prosur ibod 


along with Dumouriez, he entered upon a'period of twenty- 
one years of exile from France, spent partly in Swutzerlflnd 
and other European countries, partly in tho United States 
and in the Spanish American colonics. tfHy tlic execution 
of his father he became duke of Orleans in 1793; and he 
was married to Marie Aniclie, daugliter of Ferdinand IV. 
of Naples, at Palermo, on November 25, 1809. Jir April 
1814 ho returned to Paris, wlier^ Ills old military rank f/nd 
the property of his fatlier were restored to him ; the 
“Hundred Days** in 1815 comleimicd*him to a icnewed 
but much briefer exile; during the reign of Louis XV 11 1, 
he was regarded with some jealousy by tlie c(|urt ou^u;c(nint 
of his liberal opinions, but enjoyed greater favour umkr 
I Charles X.; immediately after the three days of .Iiily 1S30 
he was called to exercise the function.s of “ liciiteiiaiit- 
general of the kingdom,** and on August 9 he accepted tlio 
title (jf king of tho French. For his reigti see France 
(vol. ix. p. 620’ 622). Escaping in disguise from Paris at 
tho Revolution of 1848, lio on March 3 reached Englaial, 
where Claremont was his home until his death on August 
26, 18.50. 

LOUISA (1776 1810), queen of Pru.s.sia, was bDrn 
March 10, 1776, in llauover, whore her father, Duke 
Charles of Mecklenburg-Strolitz, wn.s conimanchiiit. After 
the death of her mother, who was by birth a princess of 
1 1 esse -Darmstadt, she w»a.s entrusted to the care of a Friiulcin 
von Wolzogen, and afterwards to that of her grandmother, 
the landgravine of Hesse- Darmstadt. During the period 
of the revolutionary wars, she lived for some time with 
her sister Charlotte, the wife of Duke Frederick of 8axe- 
Hildburghauson. in 1793 she niet at Frankfoit the erc»wri 
j prince of Prussia, afterwards King Frederick William lU., 
who was so fascinated by her beauty, and V>y the nobleness 
of her character, that lie asked her to bicomo Jiis wife. 
Oil April 24 of the same year they weie betrothed, and on 
the 24th of Deixunber they were married. As (pieen of 
Prussia sho coniiiianded universal res[»eet and alVection, 
and nothing in Prus.sian history is more pathetic than tho 
patience and dignity with which she bore the siiHerings 
inflicted on her and her family during the war between 
Prussia and France. After the battle of Jena she went 
with her hu.sband to Kiaiigsberg, and when the battles of 
Eylau and Friedlaml had placed Prussia absoluli ly at the 
mercy of France, she made a personal appeal to X.'qioleori 
at his lieaih[uartcrs in Tilsit, but without success. Early 
in 1808 she accompanied the king from Meniel to Konigs- 
berg, whence, towards the eiul of the 3 *ear, she visited 
St Petersburg, returning to Berlin on llio 23d of December 
1809. During the war Niq^olcon, with incredible bru- 
tality, attempted to destroy the ()ueen*s reputation, hut the 
only effect of his cJiarges in Pni.ssia was to make her moro 
deeply beloved. On the 19th of July 1810 she dieil in 
lier husbands arms, wnile visiting her father in Stnlit/. 
No other (picen in modem times has been more, sincerely 
mourned. >She was buried in the garden i»f the palace at 
Charlottenburg, wliere a beautiful fiiausohniin, containing a 
fine recumbent statue by Rauch, was built over licr grave. 
In 1840 her husband was buried by her The I.oiiisa 

Foundation (Luisenstift) for the education of gills was 
established in her honour, ami in 1814 I'rederick William 
III. instituted tho Order of Louisa (Lulsenorden). On 
tho 10th of March 1876 tho I’riissian j»fopIe celebrated 
tho hundrodth anniversary of her birth, ami it was then 
decided to erect a statue of Queen Louisa in the Thiergarton 
at Berlin. 

See Adeinl, Lnific, Kiiinf/in ron 7th rd., 1876 ; Engel, 

luinigin Luise^ 1876 ; Kluckholin, Luiftr^ Kfnutjm von T^rtuurnf 
1876 ; Moiiiniscii and Trcit.schkc, A'uuitfin Lvise, 1876 ; in 
English, Hudson, Li/c and Tinir.s of Louim^ if Prusjiia, 

1874. I ^ • • 
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Copy rights 1882, by Henry Gannett, 

Plate L T OUTSLtN A, ofle of the Southern States of the American 
_LJ Union, situated on the lower course and debouche- 
mciit of the Missiasippi river. It is bounded S. by the 
Bouiitl- Uulf o\ Mexico, \V. by^Tcxas, N. by Arkansas, and E. by 
arifsatul Its western 4)()undary is a line through the 

exteut. mijjjiQ Qf Sabine Jake and river, as far north as the 32d 
parallel, whence it follows the meridian of the point of 
* intersection of the river with that parallel. The northern 
boundaiy is the parallel of 33^ 'Phe eastern boundary 
is the mid'channcl of the Mississippi river, as far south as 
the 31st parallel, whence it follows that parallel eastward 
to the middle of reiirl river, and passes down that stream 
to the Gulf. The area of the State, according to a late de- 
termination made by the Census Bureau, is 48,720 square 
miles, of which lOGO consist of land-locked bays, 1700 of 
inland lakes, and 540 of river surface, leaving 45,420 
sejuare miles as the total land area of the State, 
florface. The average elevation of the State is only 75 feet, and 
no part of it reaches 500 feet above sea level The most 
elevated portion is near its northern border. The surface 
is naturally divided into two parts — the upland, and the 
alluvial and coast swamp regions. Each of the larger 
streams, as well as a large proportion of the smaller ones, 
is accompanied by a belt of bottom land, of greater or less 
width, lying low as regards the stream, and liable to over- 
flow at times of high water. These bottom lands form 
collectively what is known as the alluvial region. It 
extends in a broad belt down the Mis-sissippi, from the 
mouth of the Ohio to the Gulf of Mexico, and up the 
Ouachita and its branches and the Red River, to and beyond 
the limits of the State. Its breadth along the Mississippi 
within this Stat(< ranges from 10 to 50 or 60 miles, and 
that along the Red River and Ouachita has an average 
breadth of 10 miles. Through its great flood-plain the 
MLssissipj)! river wdnds upon the summit of a ridge formed 
by its own deposits. In each direction the country falls 
away in a succc.ssion of minor undulations, the summits of 
tlie ridges being occupied by the strcaims and bayous. 
Nearly all of this vast flood-plain lies Kdow the level of 
high water in the Mis.sis.sippi, and, were it not for the 
protection afforded by the levees, with which most of the 
Course of the stream is lined, every considerable rise of its 
waters would inundate vast areas of fertile and cultivated 
laud. 

Stretching along the coast, and extending inland to a 
varying dUlance, ranging from 20 to 50 or even 60 miles, 
i.s a low, swampy region, the surface of which is diversified 
only by the bliglit riilges along the streams and bayous 
which traverse it, by occasional patches of slightly elevated 
prairie, and by live oak ridges. It i.s in and along the 
bf>nlers of this coast swamp region that most of the sugar- 
cane and rice produced in the State are grown. 

The low regions of Louisiana, including the alluvial 
hnds and the coast swainp.s, comprise about 20,100 square 
n.:le.s, or nearly* one-half the area of the State. The 
remainder con.^^ists of uplands of ]»rairie and forest. The 
borders of these uplands are generally defined by lines of 
bluffs of no great height 

Rivers. The priiic’p.d rivers are the Mi.ssissippi, which flows 
nearly 600 miles through and along the border of the State, 
the Red River, the Ouachita or Washita, Sabine, and Pearl, 
all which, excepting the last, are navigable at all stages of 
ti.c water. Besides those streams which may ])r()perly be 
(jailed rivers, the State is intei'sected by “ bayous,'* several 
of which arc of great importance both for navigation and 
tor drainage. iThey may bo cliaracterized as secondary 
cutlets of the rfvers. 'Amon|' them may be mentioned 


Achafalaya Bayou, Bayou la Fourche, and^ Bayou Boeuf. 

The signification of the name has, howewer, been extended, 

80 that many rivers in this region, particuUtrly if they have 
sluggish courses, are known as bayous. The alluvial 
I>ortion of the State, particularly below the iftouth of the 
Red River, is a perfect network of these bayous, which 
serve, in time of flood, to carry off the invading surplus 
waters. 

The lakes of the State are mainly comprised in three Lakes, 
classes. First come the lagoons of the coast, many of which 
are merely land-locked bays, Vhose waters are salt, and 
which rise and fall with the tidea Of this class are Pont- 
chartrain, Borgne, Maurepas, and Sal}ine, and indeed all or 
nearly all those situated in the region of the coast swampa 
These are simply parts of the sea which have escaped the 
filliiig-in process carried on by the great river and the lesser 
streams. A second class, large in numbers but small in 
area, is the result of “cut-offs” and other changes of 
channel in the Missiasippi, and, to a small extent, in the 
Red River. The part of the river left by this change of 
channel becomes gradually isolated from the stream by the 
deposit of silt along the borders of the latter, thus chang 
ing what w^ero formerly windings of the river into crescent- 
shaped lakes. A third class may be mentioned, namely, 
those upon Red River and its branches which are caused 
by the partial stoppage of the water by the “ratt”\ibove ■ 
Shreveport. These arc, of course, much larger at flood 
season than at otlior iime.s, and, it may be added, have 
been much reduced in size by the cutting of a channel 
through the raft. 

The climate of the State is semi-tropical ; the mean Climate, 
annual temperature ranges from* 60“ to 75®, changing ap- 
proximately with the Isititi^da The mean temperature 
of the hottest month is about wdiile that of the coldest 
month ranges in difterent parts of the State from 45“ to 
60". The temperature rarely, if ever, falls below 0® Falir., 
while the iieats of .summer reach 105“ in some parts. The 
rainfall is very heavy along the coast, exceeding 60 inches 
annually, but dccreasee inland, and is not more than 60 
inches in the northern districts. • 

This large amount of moisture, together with the high Vegeta- 
temperature and the fertile soil, suffices to cover the greater 
part of the State, and particularly the alluvial regions and 
the coast swamps, with the most luxuriant sub-tropical 
vegetation, both arborescent and herbaceous. Much of the 
latter region is covered with lofty cypress trees, from 
which hang festoons of Spanish moss. The most common 
species of the alluvial regions and the drier portions of 
the coast 8wamp.s arc live and other species of oaks, sweet 
gum, magnolia, the tulip tree, black w'alnut, pine, and 
cedar. Along the streams in thb alluvial region are found 
willows, cotton-woods, basket oaks, and other species of 
similar habitat. For the beauty and fragrance of its flowers 
Louisiana is justly celebrated. Its bottom lands and its 
upland prairies are decked with them in tropical profusion. 
Prominent among them in abundance are roses, magnolias, 
jasmines, camellias, and oleanders. Most fruits common 
to a semi-tropical region are to be found here, either native 
or cultivated, such as oranges, olives, figs, poaches, and 
plums. 

The forests cover a very considerable portion of the %rea Foresta 
of the State, and are destined in the future to form an , ^ 
important element of its W'oaltb, although up to the present 
time the lumber interest has not been very extensively de- 
veloped. The most valuable timber is that of the long- 
leaved pine {PinuB australis) and the short leaved pifle 
{Pinus mitis). These are mainly confined to the upland 
regions, being nowhere found in the alluvial or coast sec- 
tions. The north-western part of the State is ooeupied by 
the short-leaved pine, while the long-leaved pine is found 
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mainly in large^masBes north and south of the Hcd River, 
and also in the eas^of the State. ^ 

'auna. The native fauna of the State reseniblos in its general 
features that of the other Gulf States. Large quadrupeds 
are comparalsvely rarely met with, although occasionally 
there are seen black bears and wolves, and in the swamps 
an occasional panther. Smaller quadrupeds, such as 
raccoons, squirrels, wild cats, opossums, <Ss&, are still 
common. Every bayou contains alligators ; and reptiles of 
various species, such as turtles, lizards, horned toads, rattle- 
snakes, and moccasin snakes, are abundant. The avifauna 
of the State is varied and abundant, comprising eagles, 
vultures, hawks, owls, pelicans, cranes, turkeys, geese, part- 
ridges, ducks, &c., besides numberless smaller species, many 
of i^ese, as in other parts of the world in the same latitude, 
being brilliant of plumage, but harsh of voice. 

Seology. The surface geology in its general outlines is very simple. 
The whole alluvial region and the coast swamps, besides a 
considerable portion of tho prairie and pine flats bordering 
upon the lowlands, are of tho must recent or Quarternary 
formations, while the remainder of the State, comprised 
mainly in the region west of the Ouachita and Caloasicu 
rivers, is Tertiary, with the exception of a few very small 
islands of the Cretaceous formation in the north-western 
part of the Stnta 

ilinerals.^ In the Tertiary region are found small quantities of iron 
ore, and an indifferent brown coal. But tho only inq)ortuiit 
mineral product of the State is rock salt ; tho deposit upon 
Petite Anse Island, in the coast swamp region, has been 
extensively worked, and produces a very high quality of 
salt. In 1880 its production was 312,000 bushels. 


Agricul- Tlie principal iiulnalry of tlio State is ngri(‘iilturn, and in that 
ture. cotton lakes the first j»Iaco. Out of a total area of lilh!(l laml of 
two ami a half million acres, more than one-tliird was planted iu 
1879 with cotton. The total production was 508,5fiD bales, an 
average of *09 of a bale per aere, Louisiana stood scveuili iu the list 
of cotton-producing States, being exceeded by Mis'^issippi, Ceorgin, 
Texas, Alabama, Arkansas, aii«l South fuiolino. The cotton eio}) 
is cultivated both in tho alluvial and the upland ngions. In tlio 
former there were raised in 1879 282,890 bales, on .804,790 aeros, an 
average yield per acre of *77 of a bale. In the latter region '108,080 
acres were planted, giving a total yield of 22.'), 385 bales, an average 
of '46 of a bale per acre. The gu'at depth and fertility of the 
alluvial soils are strikingly illustrated by tbeso avorage yields. In 
the coast swamp region but little cotton is eultivated,- tbo total 

? ield in those parishes, as reixuted by tlic eeiisiis, bi’ing but 
94 bales. 

The production of other agricultural ])roduetM, a.s given by tho 
census of 1880, is as follows 


Indian com 

Oats 

Wheat 

Ajrc 

Sweet potatoes 

Rice ..Z 

Tobacco 


Hush, fl.aort.isa 
„ 22J),H40 

,, r.,m 

„ 1,013 

IIJi.N. 171, 70« 
11,C0G.24» 
Dush. 1,01S,11« 
1b 2:],189,0:m 
„ 66,901 


Rice is cultivated almost entirely in the lower coast region, on tbo 
margin of the sw'nmps, upon tlioir pniirio islands, and in the 
alluvial region south of Red River. 

Com* With the exception of its navigable streams, the Stale is not well 
monica- supplied with the means of transportation. Tho only railroads of 
tion. importance aro— the Chicago, St Louis, and New Orleans, whieh 
connects New Orleans wifli Cairo, Illinois ; the Louisiana and 
Texas Railroad (Morgans), which runs from Now Orleans westward 
to yermillionville, and thence northwanl to Cheneyvillo ; the 
Louisiana Western Railroad, from Vermillionvillo to Orango in 
Texasu the New Orleans and Pacific Railroad, from New Orleans to 
Shreveport ; and the Vicksburg, Shrcveiiort, and Pacific linilroail, 
running from Delta to Monroe. Besides these there are several 
minor Tines. The total length of railroml is 032 J miles, and the 


* Of these two species of trees, Professor Sargent, of the United 
Ststes Census Bureau, estimates that there were slaudiiig on June 1, 
1880, 26,658,000,000 feet of the long-leaved and 21,626,000,000 feet 
of the short-leaved species. The cut of the former for tho census year 
was 61,882,000, and of the latter 22,709,000 feet, the total cut !)eitig 
but *2 per cant, of the amount standing. There is every probability, 
however, that the rate of destruction will increase greatly iu the fuiuro. 


cost of construction 644,860,342. Tho gross refurn.s for 1880 were 
$3,238,818, and the net reluins $981,497. ’ 

Louisiana, like the oilier Soutliciu Stales, has latterly made Maim- 
great advances in the niauuractun* of bnmo prodm ts. lii 1880 lactmc i 
there were 120 looms and 6096 spindles, wlftch’ used 1;J54 bahs 
of raw cotton. 

The banking interest is not extensive, as will be wen from tie Baukiu:^ 
following statement, from tho report of tlic coniptroller of the cur 
reiicy in 1880:— ^ 


j N'anonal banks ... 

; Stutu banks 

I’rivate bunkers,.. 


XumtHT. Cajjltiil. 
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Tho number and circulation of iiewspapcu’s and peiioduals for 
1880 arc a.*! follows; — 



N'lmiln'i*. 

CliculufioM 

DallJcH 

13 

;w,7i:.') 

Weeklk-, K'liii-xvcekllcH, .tc * 

97 

90.11.7 

Monthlies 

2 

y.’iO 


According to the census of 1880, the pr>pulalion of the Stntr Po]>iila- 
was 939,940. This was divided nearly equally betw« t ii flie sexes, tion. 
females being but slightly iu excess. The proportion of the j o]ni- 
Liliou which was of foreign biith was very small, being but fi 5 
percent., wliilc in re.speei of race, the negro element oiitiiuiiibered 
the whites, being f>l\') pm* cent, of tbo total population. The 
following table gives the number iu each of the above cla.sses:— 

Male 4(;S,764 White 4.74,9^4 

Female 471,19-' Ciih»ur'‘il 183, Ci.').'# 

SH.’i.HOi) Chinese 4S9 

Foiilj'ii Inilian H4S 

Tho following table exhibits ibe growth of the State in popu- 
lation since it becaim! a portion of the, United States:— 




Per 

1 I)t l.silj 

T ’1 

' rer^Di 


I’opuJrtlion. 

Ccui. of 

jof INijm- 

ro]»ulation. 

(Vut. 0 




1(0 ion. 1 

In Cl cant 

IMO 1 

1 TajS/ia 


1 1-7 j 

IS.V) 1 .'.17,792 

4rc9 lit 

IS.'O 

162,921 

99 7 

! 3*4 i' 

IsOu 1 70S,(M)-> 

30-7 10 C, 

l.SiO 


410 j 

1 4-7 I 

1871) j 7V<5,9r» 

2 *r, It: 0 

1840 1 

1 302,411 

6>'3 

7*8 1 

IsSO I 9o9, MG 

29 3 20 


Tbo principal cities aro New Orleans, ..ith a population of 
216,090; Shreveport, iu tlio noitli-westeni corner, populatif)n 
8009 ; nml Baton Rouge, the Slate capital, 7197.' 

Tbo Slate i.s fairly well pnjvided with the means of education. Kdiica- 
School attendance, how oxer, is not very general. Out of a popu- tiuii. 
lation of 330,930 lietwcen the ages of six and sixteen, 78,528 wore, 
eniollcd in public schools, and the estimated average att« nilance was 
50,248, or less than one-sixlli. There arc in the State seven 
collcgc.s, wil]i49 in.slriictors nn-l 7v86 students. 

As in the other States of ihe Union, the government is distii- Adnnnis- 
billed among the executive, legislative, ami judicial departments, tration. 
Tho executivo is rci»ro.sentcd by tbo governor, lieuienant-gover- 
Tior, secretary of state, Stab! treasurer, auditor of public account.^, 
attorney •‘general, and superiritoudent of instruction all these 
otfiees being elective, and the period of incnmbem'y four years. 

'rhe legislative poxver is ve.steil in a general assembly consisting 
of two branches, the lower ono being the. Iionse of repie.seiitatives 
and the ujipcrone tho senate. The mcmlxors of tho former body 
aro elected every two years, and the iiiimher is by law never to 
exceed 120 nor be le.ss tbaii 90. The member.s of the senate aie 
circled for four years. Tlic number of senators is fixed at 36, ami 
tlie senatorial disliiLts .are apportionnd according to the po]iulation. 

The judicial power is vesieil in a supremo court, di.stiict and 
parisli courts, and justices of the peace. Tlie supreun* i txiiii, e\< t pr 
incases spoeially provided for hy law, has ap[Kdlale juriMlu ti'iii 
only. It is composed of ono chief justice and four a. 5 soi iate just ii t 
Theso are, appointed by tho governor, hy and, with the aihico 
and consent ot the senate, and liohl otlieo for a term of idglit yeai ^j. 

The .State is divided by the legislature into judicial di.^tiiclN iu 
each of whieh there is a di.striet eouit. The iiuinhci of liiMiu-ls iu 
the, .Stale oannot hy laiv he les.s than twelve nor more than tweuiv. 

The district judge.s are elected hy the voters of tlie ilistiii 1 , and hold 
ollice for four years. Eacli p;iri.sh Ims its own c«»urt. Tli'* paii.sh 
judge is elected hy the vxders of the j'arisli, nml holds his ollice for 
two years. In mhlition to this each parish elects a ca'rt.iiii nuiiiLu’ 
of justices of the ]>enee w ith power to try minor ixises. The State is 
divided into fifty -eight p.\ri.shcs (equivalent to counties', and each of 
these into a certain number of ]M)licc jury waixl.s which arc designated 
by their numbi*rs. 

• Tlie capital was removed from New Orlean.s to Baton Rouge in 
1880. 
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Loiiisinna is reprcsoiitcil in the National Congress by two senators 
wkj a IV elioson by the legislature of the State for a term of six 
years, ami by six re]Uvaoutatives who an*, chosen for a term of two 
years by the voters of the 8ev<*rnl ivjnvaeiitativo distrii'.ts. 

Tliii follo\tingi ta^lti, compiled from the returns of wealth, debt, 
and tax.ition of the tenth United States census, shows the financial 


'ouditioii of the Btfitg in 1880. 

Valuation {Aoi€t»ed)-“ 

RtMil cstnto 

4 iVrsoiial iiropcrtv ...• 

lieM— • 

StlltH ... 
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»T, 800, 142 

23,437, «40 

Piirlsh .• 

1,107,9.11 

MiinWMpHl , 

IH, 320,301 

Taj ntifm- - 


Stiito 

1,171,084 

^ I'liritili , 

710,fi73 

Muiliflpdl 



History, -Tlie early history (»f tlie exploration of Louisiana forms 
one of the inoht inti-resting i liapfers in the annals of the country. 
It was first visited in loll by He Soto, nf the Spanish Govern- 
ment service. This daring i-xplorer, landing on the coast of 
Kloriihi, made his vay tliroiigh the ]»athless forests and almost 
iniprussable swain])s to* the Mississip[»i, and even penetrated many 
leagues West of it, finally leaving his bones upon its sboi-es. In 
IfiTiJ Manpiette and Juliet, stalling from the settlements in Canada, 
deM-endeil the gre.it ri\er from northeiii Illinois to the mouth of 
the Arkansas. In 1082 l/.i Salle descended the Mis3issi]»]»i, aLo 
starting from the Fieiieh settlements In the C\anadas. He navi- 
gated tlie river from the mouth of tlie Illinois to the Gulf, lie- 
turning to b'ranee, he originated a seheim* loreoloniziiigthe country, 
and succeeded ill tihtaiiiiiig from France the desired eoncesshms, 
and in eolleetiiig a company of colonist.s, which set sail from 
Ibichelle on the ‘24th of July 1684. Owing to the difficulty of 
obtaining eorivet longitudes at sea, the vessel missed the month of 
the Mi.ssissijipi, and finally landed on the shore of Matagorda liay, 
in Texas, where they established a colony. From this ]»nint La 
Salle still ted to make his way overland to fJanada, but was treacher- 
ously murdered by his eomp.uiions. Shortly after his death tho 
c-oloiiy disappeared. 

The tir-^t sncce.ssfiil attempt at settlement within the State was 
Hindi* by the French under the leatlerslupof Iberville in 170<>. Tho 
colony was located at a point on the Mississippi about 38 miles 
below* the present .site of New Oilcans, nmv known as “Poverty 
Point.” At tiret it was by no means prosperou.s, and it was only 
after tlie treaty of Utivelit that, it appears to have gained ground. 
At that time there weie not over five hundred Europeans in the 
whole territory of Loui'.iana as then constituted; the greater part 
Were in what is now the State of Louisiana, the otheis being 
seatteivd at a few little po*,t.s along the Mississippi nnd Illinois 
livers. I m mediately after the ticaty of Utreehl tlie king of 
Piauee granted the whole teiriloiy of Louisiana ti» AnbMim Cmzdt, 
i-eding to him all the ti-rritories watered by tho Mississippi uiid its 
tribulaiiea bc-loiY the mouth of the Illinois, with all the privilege.s 
of hunting, fishing, romiiieree, mining, Ae. , wdiieh might aiise in 
this new territoiy. Crozat appointed (.aiiillae governor tJ’ tlie 
colony. Affairs, however, went badly under t he new’ administration, 
and after a suece.ssion of governors, the whole distriet fell into the 
hiiiiils of John Law, the origin. ifor <if the faniou.s ” Mississippi 
bclieino. ” iJesiring to control, among other eonimereial monopolies, 
the (olony of Louisiana, Iiaw found it an easy matter to obtain 
the ch.irter and privilegc.s from Cio/al, wlio was only too glad to 
rehIl<jui^:l them in liis favour. A eoinjiany was formed under tlie 
iiaiiK- <if tbo “ We-stern (.’ompany.” Graiirs made to it were for 
tw»Mjt\dive y« ars. SubseribiTs to tho stock wore allow’ed to pay 
three fnurtbs of the purchase money in the de.preoiated bonds of 
France, oiie-fourth only of the suhseriptioii being asked for in coin. 
Bieiivilli, brother of Ibcivilh*, and a man posse.ssing gieat influ- 
L-iiee in the eoloiiy, was appointed governor. One of hi.s first acts 
was to found the city of New- Orleans on its present site. During 
the )ear 1718 7 vi-'j-els w'l-ro scut out with stores and emigrants, 
numbeiiiig in all about 1500 persons. The following year 11 .ships 
were do.spatelied, ami ,500 iiegriM-s from the (iiiincu coast were im- 
porteil. In 1721J0OO wliib* einigrunts arrived, and 1367 slavc.s. 

Ill the lueantinK! tie* Wi ^ti-rn (’ompany had obtained from the 
regi'iit pow’er to join with it the Last India Company grants, and 
its name wils changed to thut of Him India Company. Thisinfinted 
.scheme burst in due time, but tie- misfortunes of the company 
did not check the prosperity of the robuiy. The year 1721, which 
was tint ffdlowing the financial ruin of the former, witne.ssed the 
gp-atcht immignition to the colony which it hud ever received. 
The ‘••»ni|jany retaine<l its organization and iLsgiimt of Ijouisiaiia 
until 1732, when the province reverted to the crown. At that 
time tlie |>opulatiou of the colony was said to have he<*n 5000 
V Kites and 2000 slaves ; hut a census taken fifteen years later shows 
a ]i'»;uibition of only 4000 whites. 

In 1762, by a Heoret treaty, tho provinee was transferred from 
I'lari' *' to This treaty w-as not made pnblie till n year and 

a ,'iair after it sign^i^ aijd|Spaiu did not obtain po.s.sessiuii 
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until 1769. Meanwhile, in JobruaTy 1763, by a treaty made 
between France and Stiain on the one hand and^reat llritain and 
Portugal on the other, the portion of Louiliiana lying east of the 
Mississipni from its source to the river Ihervilli;, and thence along 
the iniddlo of the Iberville and tho lakes Maurepaa and Pontcharo 
train to tho sea, xvns ceded to Great Britiiiu. incthis treaty, by 
implication, Louisiana was made to extend to the sources of tho 
Mississippi, ami this is the view commonly hold. Tho province 
xvtts governed by Sjiain till the year 1800, in tho nioantimo making 
little or no ])rogri^ss owing to tlio narrow and oppn*Hsive tmlicy 
pursued towards it by the homo government. By tho treaty oi 1788 
with Great Britain, tho United States wore placed in possoHsion of 
the ea.storii hank of the Mississippi river, ns far down as tho Slst 
degree of latitude, while Spain hold possession of the other bank, 
and hiul complete possession of the river below the Slst (Mirallel. 

From tho time of tho first settlement in tlio valley of tho Missis- 
sippi and its trihiiluries, the im[M)rtunce of the river ns a means of 
transportation to the seabonnl, nnd tho almost absolute iiooessity of 
possessing the ccmiitry about its mouths, were recognized by the 
IJnited States. As Rettleiiient.s increased in the valley and spread 
down the river, and as the hostile policy of Spain became more 
nnd more phiinly developed, the feeling of the settlers became 
stronger against tho restrictions of the S{)aiiisli Goveriimeiit. In 
1800, however, Spain ceded the territory bm^k to FrAicc, and in 1803 
it was sohl to tlie United States by Napoleon, in order to prevent 
it from falling into the hands of Great Britain. The price was 
60,000,000 franc.s, with a stipulation that the United States should 
a.ssuiiiu the claims of its citizens against France (French spoliation 
claims), which were estiniaied to amouiit to J3, 750, 000. The pro- 
vince which thus liame into the possession of the United States was 
of vast tlioiigh ill-dcliued territorial extent. 

In 1801 muriy all of what is now the State of LoiiiswTia wm 
erected into a territory, nmh^r tlie name of Orleans. In 1810 this 
was increased by the addition of the soiitli-enstern portion, cast of 
the Mississi}>pi river, and in 1812 it was admitted as n State under 
its present name, nnd with its presioit houmhiries. During the 
war with Great Britain, which followed shorily after, a battle was 
fought for Ihr jiu-sscssion of New ()rlean.s, between tlie British forces 
under Fakenham and the American army under Jackson, in which 
the former were signally defeated. Tip tolSOO the development of 
the State was very lapid, es[>e.c;ially in the direction of agriculture 
nnd comineree. • 

Upon the onthrenk of the civil war the State ]»roni])tly joined its 
fortunes with the Soiilheru Confederacy. Its aet of secession from 
the UnLii was )iasscd Dci’ember 23, 1860, and fiom that time until 
tlic final siippies.sion of the rebellion the State g<»vernincut was in 
the hands ol the Confederates, although for the last tw'o years of 
the w.ar its territory was lield in tlie inniii by the. Federal forces. 
In the caily part of the \fnr tho State sulfered hut little, hut in April 
1862 Admiral Farrngut witli a powerful liei^ succeeded in juissing 
Forts Jackson ami St Philip, which ilefeiided tho approaches to 
New Orleans, ami e.iptuicd tho city, thus Compelling the cvaeuutiou 
of the forts. The navigation of the Mississippi being secured by 
this means and by operations from the north, tho Slate was at the 
mercy of the Federal ( loveriiment. At the close of tlie war, on tho 
leorgaiiizatioij of tlie State govermuont, the administration fell into 
tin* hands of the ignoiaiit negro classes led by unscnipulous whites, 
and an unfortunate state of iiHairs ensued, which w’us brought 
to an end only by the arbitrary and foicible a.ssunit)tiou of power 
by tho better eleinents of society. Thi^ occurred in 1877, nnd 
since that timo the State has prospered markedly in all material 
rcsjiects. (H. 0.) 

JjOUISVILLE, tho .sixtccntii city of the United States 
in population, and the most important place in tho State 
of Kentucky, is situated on the south bank of the Ohio 
river, in 38° 3' N. lat. and 85° 30' W. long. The river is 
hero interrupted by a scries of rapids which, except at high 
water, oblige the steamboat tratiic to make use of the 
Louisville nnd Portland Canal (2i milbs long, ci^nstructed 
in 1833). The city, which has an area of 13 square miles, 
and a water front of 8 miles, occupies an almost level site 
about 70 feet above lovf-water mark. Its plan is regular 
and Spacious, and, in the residential portions the heiuses, 
for the must part, have lawns and gardens in front. 
Among the public buildings of importance may be men- 
tioned the city-hall, the court-house, the public library, 
the female high school, the industrial exhibition building, 
the Human Catholic cathedral, and the State school for4he 
blind. 

From the time of the introduction of steam navigation 
upon the Ohio by Fulton iu 1812, Louisville raiy(lly gained 
iu importance as a centre of river trade. Owing to its 
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position at tbo “,falls of the Ohfo,” which obstruction l<jng in neighbouring States, now fimls a market at Louisville, 
made necessary the tjansfer of goods at this point, the city instead of at New Orloans as forinerly ; and it has becoide 
became an important depot of supplies for the cottou grow- ]>robably the largest market in the world for leaf tobacco, 
ing States lying ‘immediately to the south. The owners (>8,300 hogslieads of which, of an aggregate, vakio (^xcced- 
of plantations^ in those States devoted themselves wholly ing $5,000,000, were sold Iicre during 18S1. The inanu- 
to the culture of cotton, and relied upon Kentucky for facturc of whisky is also important, this, ^^ith that 
supplies of wheat, Indian corn, oats, and the like cereals, »f tobacco, i)aying to the Federal (Government nearly 
for the hempen bagging and rope used in baling the cotton, j $‘5,000,000 annually in revenue ;r\es, in the Louisville 
and for mules and horses, large droves of which were ili.strict Pork ‘[Kicking employ h a (^[‘ital of $2,520,000, 
annually driven south from Louisville. The city was also and the taiiiiiiig of leather $1,70 1, oof), this industry 
for many years one of the piincipal points in the United being twenty times larger than before the war, and the 
States for pork-packing. [uodiict, especially of sole leather, being in lijgh deinand. 

After the close of the civil war, the develojnneiit of | The manufacture of agricultural iind ineclianical ini[de 
Kentucky, as of the South generally, entered new channels, inents employs $1,915,000 capital, the plough factories. 
Largely increased facilities of railway transportation, while ^^hich produce 125,000 [doughs annually, being among 
bringing Louisville into more direct coni[>etition with the largest in the United States. Sleam power is chiclly 
Cincinnati, St Louis, and Chicago, resulted in a marked emidoyed, the available water-power of the rapids liaving 
increase of both its commercial and iiiaiiufacturing interests, ]>eon neglected. The greater part of the coal consumed by 
notwithstandii)g the decline of the river trade. The ex- llie factories is brought down tlin Ohio from Pittsburg, 
tensive tobacco crop of Kentucky, with much of that grown \ The nioiintainoiis eastern portion of the State, rich in vast 



deposits of both coal and iron, is now [>enetrated by several 
railroads, and others are being constructed, wliose inlluenco 
in developing this mineral wealth will add largely to the 
pros[)erity of the city. 

The reports of the United States census of ISSOgive the 
following summary of the industries of the city : — 


Nuinhcr of c.Mtiddi.sh* 

mcnls 

Number of hands 

employed 

Capital invested... 

"VVagespaid 

Value of material . 
Value of product . 



1S70. 


430 

801 

1,191 

7,396 

11,589 

al,937 

$.5,023,491 

$11,129,291 

$20,8(54,4 49 

2,120,179 

4,461,010 

r>, 765, 387 

7,896,891 

10,369,556 

22.36-2,704 

14,135, .517 

20,361,650 

35,908,333 


The Louisville and Nashville Hail way, o[>cncd in 1859, 
controls, under one management, nearly 401)0 miles of 
^ connected lines, reaching New Orleans, Peiisacida, and 
Savannah. Various other lines contribute to make Louis- 
ville an important railway centre. 

A bridge across the river, 5218^ feet long between 
abutments, with twenty-seven spans, and admitting the 
free passage of steamboats at high water, affords con- 
tinuous railway transit, and connects the city with thu 
thriving tojvns of New Albany (population 16,423) and 
Jeffersonville (population 9357), situated on the dpposite 


bank of the (^liio, in the State of Tiidiana. A second rail- 
way bridge, having waggon-ways ami foot ways in addition, 
is now (1SS2) building. 

Loui.sville is juovided ^^itll ade([uate water-works, gas- 
works, See, The famous l.)u[H)nt aite.siaii \nl 1), 20CG feet 
deq», has a tlow of 330,000 gallons per day, with n force of 
ten horse-power, its water resembling slightly tliat of the 
Kissengeii and Lluc Jdek (Ky.) s[»rings. Although once 
reganled as unliealthy, the city has now an etfectixe system 
of sewerage, and is in good sanitary condition. 

The public school system is sustained at an aniiiiiil expense 
of over $.300,000, abundant se[»arato [novision being made 
for coloured cliihlren. There are four medical colleges, 
liaving a largo attendance and reputation, ami immcroiis 
priviito seminaries and schools. Among ^he new>pa[urs 
[»ubli>]icd at Louisville the Cunricr Jonrnul deserves men 
tion both for its early connexion with (Jeoige D. Frentico, 

, and as a leading re[)resenlativc of tlui best order of Anu i i<‘ii 
journalism. Tlieae are. four other dailies (twi» Knglisli aiul 
two (.German), besides thirteen weekly sheets. 

Louisville is a [>(»it of entry for foreign imjM)rts, which 
aggregate annually about $125,01)0. Tlie city is governed 
[ by a mayor, elected every third year, with a b<»ard of alder- 
I men and a common council, the former containing one, and 
' the latter two reiu’esentativcs of each i>f the twelve wards. 

I The population in 18.30 was 10,341; in 1$40, 21,210; 
lin 1850. 43,190; in 1800, 08,0:5;5*; in WTO/ 100,753 ; 
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and in 1880 it was 123,758. This last total includes 
20,905 persons of colour and 23,150 foreigners, the larger 
proportion of the latter being Germans. 

It was m 1778 ^jhat Colonel Georg? Kogera Clarke, on his w^ay 
down the Ohio, left a company of settlers who took i)4)sseBsioii of J 
Corn Island (no longer existing), near the Keritueky shore alnwe ' 
the falls ; and in the following year the first rude cluster of cabins 
appi'ared on the site of the present city. An Act of the Virginian 
•legislature in 1780 gave tie little settlement tlie rank of a town, 
and called it Louisville in honour of Louis XVI. of Franco, then 
assisting the Aniuficaii colonii's in their struggle for independence. 
'J’he rank of city was conferred hy tin* IGuitucky legislature in 1828. 

L(j)ULfi, an old town of Portugal, in the district of Faro 
and province of Algarve, is beautifully situated in an inland 
hilly district about 5 miles to tlio north-west of the port of , 
Faro. It is surrounded by walls and towers dating from 
the Moorish period, and the principal church is large and 
fine. The special industry of the place is basket-making. 
The population in 1878 was 11,862. Tlie neighbouring 
church of Xuestra Senhora da Pietade is a favourite resort 
of pilgr^ns. 

IjOLTKDKS, ca[iital of a canton, and scat of the civil 
court of the arrondissement of Argelos, in the department 
of Ilautes-Pyrciu^es, France, lies 12 miles by rail Kouth- 
south’Weat of Tarbes, on the right bank of the Gave de 
Pan, and at the mouth of the valley of ArgeR's. It has 
grown up around what was originally a Roman castellum, 
and subseiiuontly a feudal cjistle, picturesquely situated 
on the summit of a bare scarped rock. Near tlie town are 
marble quarries employing six hundred workpeople ; and 
forty slate quarries give occupation to two hundred and 
ai.xty more. The jiastures of the highly picturesque 
neighbourhood support the race of milch cows which is 
most highly valued in south-western France. The present 
fame of Lourdes is entirely associated with the grotto of 
Massaviello, where the Virgin Mary is believed in the 
Catholic world to have revealed herself repeateilly to a 
peasant girl in 1858; the spot, which is resorted to by 
multitudes of pilgrims from all quarters of the world, is 
now marked by a large cliurch above the grotto, consecrated 
in 1876 in presence of thirty-five cardinals and other high 
ecclesiastical dignitaries. There is a coiisi^b rable trade in 
rusarievS and other “objets de pietiV^ as well as iu the 
wonder-working water t>f the fountain, fur which u 
miraculous origin is cluimed. Not far from the grotto of 
Massavielle are several other caves where prehistoric 
remains, going back to the Stone xVge and the period of 
the reindeer, have been found. The population of Lourdes 
ill 1876 was 5470. 

LOUSE, a term applied indiscriminately in its broad 
sense to all epizoic parasites on the bodies of other animals. 
From a more particular point of view, however, it is strictly 
applicable only to certain of these creatures that affect the 
bodies of mammals and birds. The former may be con- 
sidered as lice proper, the latter are commonly known as 
bird-lice (although a few of their number infest mammalia). 
Scientifically they are now geiiendly separated into Anoplura 
and MaUnphtfja^ although some authors would include all 
under the forimjr term. In the article Insfots it has been 
shown that modern ideas tend towards placing the Anoplura 
as degraded members of the order llnnlptn af and Mallo- 
phaga as equally degraded Psemlo- Neuropkrft^ according to 
the different formation of th$ mouth parts. 13oth agree in 
having nothing that can be termed a metamorphosis ; they 
are active from the time of their exit from the egg to their 
death, gradually increasing in size, and undergoing several 
moults or changes of skin ; but it should lie remembered 
that many insects of the liernimetabolic division would 
Bcai'cely present any stronger indications of metamor- 
phoses were it ‘not for the usual outgrowth of wings, 
v^Hich are* totally wantpg in the lice. 


The true lice (or Ano^ura) are founds on the bodies of 
many mammalia, and, as is too well known, occasion by 
their presence intolerable irritation. The number of genera 
is few. Two species oiJPediculns are found on the human 
body, and are known ordinarily as the <iead-louse {P. 
capitis) and the body-louse {P, vestinmiii ) ; some appear 
to recognize a third (JP. taheicmtium)^ particularly affect- 
ing persons suffering from disease, burrowing (at any rate 
when young) beneath the skin, and setting up what is 
termed “ phthiriasis in such a terrible form that the 
unhappy victims at length succumb to its attacks ; to this 
several historical personages both ancient and modem are 
said to have fallen victims, but it is open to very grave 
doubts whether this frightful condition of things was due 
to other than the attacks of myriads of the ordinary body- 
louse. P, capitis is found on the head, especially of 
children. The eggs, laid on the hairs, hatch in about eight 
days, and the lice are full grown in about a month. Such 
is the fecundity of lice that it is asserted l^ Leeuwenhoek 
that one female (probably of P. vestimenti) may in the 
course of eight weeks witness the birth of iivo thousand 
descendants. Want of cleanliness undoubtedly favours 
their multiplication iu a high degree, but it is scarcely 
necessary hero to allude to the idea once existing, and 
probably still held by the very ignorant, to the effect that 
they are directly engendered from dirt. The irritation is 
caused by the rostrum of the insect being inserted into 
the skin, from which the blood is rapidly pumped up. 
Attcnqils have been made to prove that the head-louse 
(and, in a smaller degree, the body-louse) is liable to slight 
variation in structure, and also in colour, according to the 
races of men infested. This probably first enunciated 
by Pouchet in 1841, and the subject received more ex- 
tended examination by Anlirew Murray in a paper published 
in the Transactions of the Royal Society of Edinburgh in 
1861 (vol. xxii. pp. 567-577), who apparently shows that 
sumo amount of variation docs exist, but there is yet need 
for further investigation. That lice are considered honnes 
hoHchcs by certain jLincivilized tribes is well known. It 
would be out of place to discuss here the possible interpre- 
tation of the Biblical reference to “lice” (cf Exodus viii. 
16, 17). A third human louse is known as the crab-louse 
{Phfhirlus pit his) ; this disgusting creature is found amongst 
the hairs on other parts of the body, particularly those of 
the pubic region, but probably never on the head ; although 
its presence may generally be looked upon as indicating 
dissolute association, it should not be regarded as always 
resulting thorefroui, as it may be accidentally acquired by 
the most innocent. The louse of monkeys is now generally 
considered as forming a separate genus (Ptdicinns)^ but tho 
greater part of those infesting domestic and wild quadrupeds 
are mostly grouped in the large genus Hssmatojyinus^ and 
very rarely is the same species found on different kinds of 
animals ; one species is found on the seal, and even the 
walrus docs not escape, a new species {II. tricheehi) having 
been recently discovered affecting the axillse (and other 
parts where tho skin is comparativel/'soft) of that animal. 

The bird-lice (or Mailopluiga^ are far more uumeroui^ 
in species, although the number of genera is comparatively 
small. With the excepfeion of tho genus Trichodectes^ the 
various species of which are found on mammaKa, all 
infest birds (as their English name implies). As the mouth , 
parts of those creatures are not capable of being extended 
into a sucking tube, but are clearly mandibulate, it appears 
probable that they feed more particularly on the scurf of 
the skin and feathers ; nevertheless great irritation must be 
caused by their presence, for it is notorious that cage-birds, 
much infested, will peck themselves to such an extent as to 
cause death in their endeavours to get rid of t^e parasites. 
Several hundred species are already known. Sometimea 
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two or three species (ordinarily of different genera) infest 
the same species of bi(d, and the same species of louse is 
not often found in different birds, unless those latter 
happen to be closefy allied. But in aviaries and zoological 
gardens such tfases do occasionally occur, as is natural 
under the circumstances. These are analogous to the 
occasional presence of the flea of the cat, dog, domestic 
fowl, dtc., on man ; temporary annoyance is caused thereby, 
but the conditions are not favourable for the permanent 
location of the parasites. Notwithstanding the marked 
preference shown by a specAil kind of bird-lice for a 
special host, there is also a marked preference shown by the 
individual species of certain genera or groups of lice for 
allied species of birds, which bears upon the question of 
the possible variation of human lice according to the race 
infested. 

LUeriUure, — The following w'orks arc the most important: — 
Deuny, Mmographia Anoplurorum Britannim^ IjOiKioti, 1843; 
Giebol, ItmcUi Ep^zoa (which contains the w*orking-up of Nitzsch’s 
posthumous materials), Lcipsic, 1874 ; Van Ikmcileii, Animal 
ParcisiteSy London, 1876; Piagot, Lea ridiculinesy Lcy<lcii, 1880; 
M^gnin, Lea Paraailea ct lea Maladica ParasiUtires, Paris, 1880. 

LOUTH, a maritime county in the province of Leinster, 
Ireland, is bounded on the N.E. by Carlingfoitl Bay and 
the county of Down, E. by the Irish Sea, S.VV. by Meath, 
and N.W. by Monaghan and Armagh. It is the smallest 
county id Ireland, the area comprising 202,124 acres, or 
316 square miles. 

The greater part of the surface is undulating, with 
occasionally lofty hills; and in the north-east, on the 
borders of Carlingford Bay, there is a range of mountains 
approaching 2000 feet in height. Many of the hills are 
finely wooded,# and towards the sea-coast the scenery, in 
the more elevated districts, is str,ikiugly picturcs(iue. The 
northern mountains are composed of felspathic and 
pyroxenic rocks. The lower districts rest chiefly on clay- 
slate and limestone. With the exception of the promontory 
of Clogher Head, which rises abruptly to a height of 180 
feet, the sea-coast is for the most part low and sandy. 
The narrow and picturesque bay of Carlingford is navigable 
beyond the limits of • the county, and the bay of Dundalk 
stretches to the town of that name and affords convenient 
shelter for a harbour. The princi[>al rivers are the Fane, 
the Lagan, the Glyde, and the Dee, which ull flow etist- 
wards. None of these are navigatle, but the Boyne, which 
forms the southern boundary of the county, is navigable for 
large vessels as far as Drogheda. 

Agriculture,-- Jn the lower regions the soil is a very rich 
deep mould, admirabl/ adapted both for cereals and green 
crops. The higher mountain regions arc covered principally 
with heath. Agriculture generally is in an advanced con- 
dition, and the farms are for*tbe most i)art well drained. 

In 1880 them were 07»954 acres, or nearly one-half of the total 
area, under tillage, while 74,944 were pasture, 4.^>85 plantations, 
and 24,135 waste. The total immlier of iioldiugs in 1880 w’as 8216, 
of which 1294 wero leHs than 1 aore in extent. No less than 5340 
wore holow 15 aerog in extent, and of these 2i86 were hctwvcn 5 
and 15 acres. The folK^ving table shows the areas under ihe prin- 
cipal crops in 1865 and 1881 : — 



Wheat. 

Oata. 

Other 

Cereala. 

Putotoea. 

Turnip;^ 

Other 

Green 

Cr«»r*. 

Flax. 

Memlow 

Olid 

Clo\ er. 

Total. 

tSfid 

1881 

8,^4 

8,383 

88, .^.K) 
3«t,548 

33.038 

30,630 

13,010 

11,860 

9,2.18 

9,000 

3,648 

1,090 

190 

1,307 

17,286 

23,681 

Ill, .101 
07,301 


Bctw'oon 1856 ami 1881 horses have diniinisheil from 12,133 to 
10,810, of which 7394 are used for agricultural purposes. I'lio 
number of cattle has increased only slightly, from 82,107 to 84,739, 
of which 8728 are milch cows. Shoo]> in 1866 numliered 31,712, and 
83,362 in 1881. ^ Pigs in 1881 numbered 10,471, and ]ioultry 
241,446. According to the last return the land was divided among 
1279 proprietors, who possessed 200 287 acres, with an annual rate- 
able yalue of •£209, 090, or 208. lOd. ]>cr aero. Of the owners, 45 
Vor cent, possessed less than 1 acre, and the average size of the 


pro|>erties was 156 acres. The largest proy)rietor8*wcro Lord Cler- 
mont, 20,369 acres; Viseoiinl MasNCiene, 7193; A. 11. Smith Barry/ 
6239 ; Colonel J. C. W. Forteseue, .')262 ; iiiid Lord Bellow, 5109. 

Muntt/aclurea and Trade, — SheKiiigs and ronise linen cloth are 
niaiiufacturetl in some ydaecs. Many ol* tin* inhfih7t:itft.s arc engaged 
•in (icep-sea fishing, and there is a vory valuahle oyster fisliiiry in 
Carlingford Bay. At Newry, Drogh.-da, and Dumlalk a eoiisnier- 
able coasting trade is carrieil on. , 

Jtailwaya , — The county is intersected froin innth to south hy the 
Dundalk and Belfast line, and the Irish ^"oith-NVc.stein line jiasses* 
westwards from Dundalk to Enniskillen. ^ 

Adminiatraiiou waul Populaiwn. - - 'J’he county ineludes haronieg, 
64 parishes, and 674 to^nlands. It is in the norlh-i astern (>iii uit. 
Assizes are held at Dundalk, and quarter sessions at .\niee, 
Drogheda, and Dundalk. There are ten petty sess^»Ils districts 
w'ithiii the county and a portion of one. It ineludes portimis of 
the three poor-law unions of Ardee, Droglieda, and Dundalk. AV itli 
the exception of Drogheda, which is in the Dublin military district, 
the eoimty is in the Belfast military distriet ; and tliere are- haiTMcks 
at Dundalk. Besides the two nieinbers at jireseiit returned by tbe 
county, ami one member by each of tlie boroughs of Droghcila 
and Dundalk, Louth in the Irish parliaraent was represented by 
an additional member for eacli of the Ixiroughs of Droglnnhi and 
Dundalk, and by two members for each of the boiuuglis of Ardee, 
Carlingford, ami Diinleer. The principal towns are Drogheda 
(11,602) and Dundalk (12,294). In 1700 the ]»opulation was esti- 
iiiuted at 07,572, which in 1841 hud increased to 128,347, but in 
1851 had diminished to 108,018, in 1871 to 84,021, and in 1881 to 
78,228, of whom 38,241 were males and 39,987 leniales. From 1st 
May 1851 to 31st December 1881, the number of emigrants was 
33,521, a percentage of 37*2 of the average poymlntinn during that 
period. The nmriiago rate to every 1000 of eslirnated population 
in 1880 was 3*4, the birth rate 23‘.^i, and the dcatli rate 21*4. 

History and j/LAiqiiities. — In the lime of Ptolemy, Louth was 
inhabited by the v olunlii. Snbsecpiently it was iiielnded in tin* 
principality of Orgial or Argial, which coinjueliemled also tin* 
greater jniit of Meath, Monaghan, and Aninigh. A snhonlinnto 
territory which included T^oiith was known as lly-Conul and Mach Hire- 
ConaL The elneftaiii of the district was coiujiiercd hy John d(v 
Courcy in 1183, and in 1210 that j»art of the teiritory now known 
as Lontli was made sliiie ground by King John, ami js'oph'd by 
English settlers. Until the time oi Kli/aheth it was inelinled in 
Ulster. 

In tlie county there are a large number of anticjuarian lenmins of 
sjM'cial interest. There are ruins of Di iiidieal altarsat Baliighan and 
Carriek Edmond, and of a Dniidieal teinyJe at Ballinahatn y near 
l>undalk. The round tow'er at Alonastciboieo is in very good pre«»ei- 
vation, and there are remains i>t another at Dromiskin. The most 
remarkable eiomlcebs are tliose on Kilim Hill and at Bally inus' 
<‘aidan. At Killin Hill there is an exlraoidiiniry fort called Fayhs^ 
na-ain-eighc^ or “the one night’s work ” ; and near Ball} mascnnlan 
IS I’astle liatb, surrounded by lesser ratlis, and having a rcmfiikahle 
tumulus in its vicinity. About 2 miles from Jhmdalk thcie is a 
very nneient structure, the ongin of which has been imich discussed. 
Near Balrighan there is a curious aititicial cave. A large nuinher 
of spears, sword.<, axes of hron/e, gold oriianieiits, ami other reli» ^ 
of antiquity Innc been discovered. There are a great number of 
DaiiUh ami other old foits. Originally there uie sa'd to hu\e 
been no few'er than twenty nJigions Inniscs within the county. Of 
these there arc interesting reinains at Carlingford ; at Fnughnrt, 
where is also to be seen St Bridget’s stone and pillar ; at Mellifont, 
tbe arebiteeture of wliich is specially beautiful and edaborate ; and 
at Monaster boicc, wIkmo tJicre are two cr(»sses, one of whicli, St 
Bovne’.s, is the inOi>t ancient and must finely decorated in Ire- 
laml. 

LOUTH, a municipal borough and market-town of 
Lincolnshire, P^ngliind, is pleasantly situated on the river 
Lud, and on a branch of the Great Northern Railway, 25 
miles east-north-east of Lincoln. By means of a canal, 
completed in 17G3, at a cost of .£28,000, Jhere is water 
comiiuinicatiou wdth Hull. The town is about a mile in 
length, and is well built and paved. The church of St 
James, completed about 1516, in the Later English style, 
with a spire 288 feet in i^eight, is one of the finest 
ecclesiastical buildings in the county. There are an Edward 
VI. grammar school, which is richly endowed, a ct)nmiereial 
school founded in 1676, and a national school. I’lie other 
public buildings include a town-hall, a corn exchange,, 
and a market-hall. In the vicinity are the ruins of a 
Cistercian abbey, founded in 1139. The industries in- 
clude the nittiiufucture of carpets, taiiiiing, iron foundings 
brewing, malting, lime burning, ai»d,it)pe and bri5kmaking 
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The iv>j)iil;ition*; which in 1851 was 10,4G7, had increased 
iK 1871 to 10,501), and in 1881 to 10,690, 

Louth is ;i i'onii])tioii of Linh/^ tho aiu-ieiit iiamo of tlio river Lml. 

It n‘i v^iarV*!’ of iiieorjjonition from Ktlwuid VJ. In 1536 

flic town took part in the “ Pilgrimage of (iraeo,” on Avhicli aecoiiiit 
the vicar was cxoi-uteil at Tyhurn. Alficd and Charles Tennyson 
were educated at the grammar si ho<d, and their little volume* oii- 
tith-d /*Of t/iM fill Two Jirutht/'A wab [uihli^hed hy a Louth bookseller, 
Vliose shop still exists. ' ^ 

LOUVAIN, a town of Jielgiuin in the province of 
Brabant, 18 iii?il*h east of Brussels, on the Lit^ge and 
Coh)gne Itailwiiy, and on the livcr ])yle. The population 
in 1880 was .S 1,700. FiOinain possesses sonic fine 

specimens of (h)thic art, tlie town-hall, whicli displays a 

wealth of deiHirative architecture ulniust uneiiualled on the 
Continent, Jind the collegiate church of St Pierre, with 
some fine sc-iilj»tnrcs and panels by Quentin Matsys. The 
general aspect of the town to the casual observer is dull 
and cheerh‘ss ; the newer jiortioris, e.\teiuliiig between the 
town hall and stati'on, consist of hroiul streets uf monotonous 
regularity, wliile the old niedijcval quarter, despite its 
historic intere>t, is somewhat dingy and lifeless. Louvain 
has a iii.irket for corn aiifl cattle as well as for cloth wares ; 
WM)od carving is also carried lUi ; hut tho chief industry of j 
tho locality is brewing, the Louvain boor, a lemon-coloured 
frothy beverage, being lii'hl in higli repute in the country. 
In the world of scienee Louvain holds honourable rank, 
having a celebrated university, an academy of ]»ainting, 
a school of music, extensive bibliograjdiic* collections, a j 
niiibeiim of 11 itiiral history, and a botanical garden. Tho | 
uiii\ ei\'>ity, a stronghold of the Homan Catholic faith, was ' 
first instituted iu 1425, and soon grew famous among the | 
learned of all nations. In the 15th and 16th centuries not I 
less than six thousand students tiockcsl thither yearly, and 
it beeaine tlie nurstuy uf many illustrious men. Swept 
away for a time by the first French Revolution, it was re- 
e^tabli^hed in 1^55 ; and, thnugli less cons[»ieuous than in 
l)ygone ages, and more generally confined totlie instruction 
of ih(* of Itelgiuiii, it is yet of con.''idLTJible iinportaneo 

in the country as the only Catholic university, and one of 
tho main .suj)ports of tho Conservative party. 

fak*- lirn;j;' s and in.iiiv (itlicr ricinish town.s, Lmuaiii w’as at ono 
liiii'- at and • it\, wilh ii po[inlatii»ii of 2no,0o0 .souls, 

an-I oiii- of fhi* piiii' ipiil inailo'ls of tin* Coiitiin nt. TIo* tnrlmlmt 
.spirit of till' poopli*, their friMpumt oiitlire.iks tlieir inlei-s, 

and in jiarticnlar tin* inass.ieie of tin* ]»:ilrici.ins in 1.S7-S, wne the 
cliii-f c.iiiM-s of ilstli'clinc. I)iike Wcine-^l.ius of Piiahanl, inn spirit 
of jeven;ji* alter the husl'iiieiilioned lising, imposed so heav) taxes 
upon tin* jieople th it they emigrated in hii/e mniilH-rs. A hundred 
tIioM-and weavi-rs h ft the eonntiy, eiirr\ ing nlnoad, mainly to Kiig- 
1 Old, tin- .s**i*ri‘t'> Ilf tlieir tiade ; and fioni lliat [loiiod the mah-rial 
pin.^|.i iit\ Ilf Jiiiu\.iiii lias steadily dimiiii.died. 

LOrVlFRS, capital of an arrundi.ssemeiit in the dc- 
partnii iit of Fiirc, France, is [ileasantly situated, in a green 
valley surrounded by wooded hilN, (Ui tho Kure (here 
divided into many branche.s), 71 mile.s west-north- we.st 
from Parib, and some 13 miles from Rouen and Kvreux. 
The old j)art of the town, built of wood, stands on the left 
bank td the river; the more modern portion.^!, in brick and 
hewn stone, on tho riglit. 'fhere are several good squares, 
and the place i(^ surrounded by boulevards. 'Fhe Gothic 
church of Notre Jdanic has a fine square tower, recently 
re.stui*sd, and a portal which ranks among the richest and 
most beautiful works i»f the kind produced in the 15tli 
cmitury ; it contauis several interesting work.s of art. The 
chief industry of Loiivier.s is the cloth and flannel manu- 
facture. There are also nineteen wool^spinning mills, five 
li’llinc; inill.s, and important thread factories; and ]»aper- 
inaking, fanning, currying and tawing, dyeing, and bleach- 
ing are also carried on. The ttjwn has a court of first 
iiistanct , a tribiinaj of conuncrco, chambers of manufactures 
G>.d agriculture, and a council of prudhomriies. The 
po; :ilalion*in lf57C waS>.10,973. 


liouviera was originally a villa of the duke.s«of Normandy ; its 
oluth-iiiakiiig imhustry timt arose in the beginning of the 18th cen- 
tury. It cliaiigi‘d hands once and again during the Hundred Years’ 
\yar, mid from Charles Vll. it received extensile privileges, and tJie 
title of Louviers le Kraiie for tho bravery of its inhabitants in 
driving the Knglisli from Pont de TArche, U^'rneuii, and Jlarcoiirt. 

It passed througli various troubles sucees.sivcly iit tho period of tlie 
“ ligue «lu bieii public ” under Louis XI., in tho rtuigioua wars 
(when the parliament of Loueii sat fur a time at Louviers), .mid in 
the wars of the Fronde. Its industries iicverthcloss developed 
steadily ; before the Itevnlution its production of elotli amountea to 
3000 pieiH's aiiiiiially, iu 1837 the number had risen to 15,000, and 
it is still greater now. o 

LOU VOIS, Fp.ANt;oia Micitel le Telliee, Marquis ub 
(1641-1691), the great war minister of Louis XIV., w^as 
born at Paris on January 18, 1641. His father, Michd le 
Tcllier, .sprung from a bourgeois family of Paris, but had 
nttacheil hinisclf to the jiarlement of Paris, and married 
the niece of tho chancellor Aligre. lie won the faVour of 
De Bullion, tho superintendent of finances, and through 
him obtained the intendancy of Piedmont, whore he made 
the acquaintance of Alazariu. lie was Mazariu’s right hand 
through the troublous times of the Fronde, atid was the 
medium of communication between him and the queen, 
when the cardinal was in nominal disgrace at Briihl. He 
had been made secretary of state in 1643, and on the death 
of Mazarin was continued in his office. Like Uolbert and 
unlike Fouqiiet he recognized the fact that Louis ifiteuded 
to govern, and by huinonring his master’.s passion for 
knowing evi‘ry detail of personnel and administration he 
gained great favour with hiin. He married his son to a 
rich heiress, the Marquise de Courtenvaux, and soon began 
to instruct him in the management of state business. 'I'he 
young man speedily won tbc king’s confidence, and iu 1666 
; was made secretary of staj^e fur war in his father’s room. 

, His talents were perceived by the great Turenne in the 
; short war of the Devolution (1667-68), who gave him 
. instruction not so much iu the art of war us iu the art of 
i jiroviding itrniies. The peace of Aixda-Chapelle signed, 
Tiouvois devoted himsidf to tho great w’ork of organizing 
tlie French army. tTho years between 1668 and 1672, 

1 says Camille Rousset, “ >vt*re years of preparation, when 
Lionne was labouring with all his might to find allies, 
Colbert to find money, ami Louvoi.s soldiers for Louis. 
Louvuis’s work was not the least important uf the three. 
Till then armies were either bodies uf free lances collected 
round a particular general and looking to him for pay, or 
a .sort of armed militia, who looked oii soldiering as an 
interlude, not a profession. Louvois understood the new 
condition of thiiig.s, and organized * a national standing 
. army. Jn his organization, which lasted almost without a 
change till the period of tlie French Revolution, the leading 
points must be nohid. First a*)uong them was the almost 
forcible enrolment of the nobility and gentry of France, 
wliich St Simon so bitterly complains of, and in which 
Louvois carried out part of Louis’s mea.surefi for curbing 
the spirit of independt?nce by service in the army or at court. 
Then must be mentioned his elaborato^ierarchy of olficers, 
tho grades of which with their respective duties he estab- 
lished for the first time, and bis rjw system of drill, per- 
fected by Martinet. Bo.sides the army itself, he organized 
for its bupiiort a system of payment and conmiissariat, and 
a hospital &y.stem, which made it more like a maebinS, leas 
dependent on the WT.ather, and far superior to tho old 
I German system. Further, with tho help of Vauban he 
j formed a corps of engineers, and lastly, to ])rovide the 
' deserving with suitable reward, and encourage the daring, 

1 he reorganized the military orders of merit, and founded Ihe 
Hotel des Invalides at Paris. The success of his measures 
is to be soen in the victories of the great war of 1672- 
1678, in which his old instructor Turenne <sva8 killed, 
i After the peace of Nimeguen in 1678, Louvois was high 
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in favour, his father Michel lo Tollier had been made 
chancellor, and his onl^ opponent Colbert was in growing 
disfavour. The ten years of peace between 1678 and 1688 
were distinguished in French history by the rise of Madame 
de Main tenon, tffe capture of Stnisburg, and the revocation 
of the edict of Nantes, in all of which Louvois bore a pro- 
minent part. The surprise of Strasburg in 1681 in time 
of peace, in pursuance of an order of the chamber of 
reunion, Nvas not only planned but executed by 1 ^envois 
and Monclar, and after the revocation of the Edict of 
Nantes he claims the credit of inventing the dragoniiades. 
Colbert died in 1683, and had been replaced by Le Pelletier, 
an adherent of Louvois, in the controller'generalship of 
finances, and by Louvois himself in Ids ministry for public 
buildings, which he took that he might be the iiiitdstcr able 
to gratify the king’s two favourite pastimes, war and build- 
ings. Louvois w^as able to superintend the successes of the 
first years of the w^ar of 1688, but died suddenly of 
apoplexy after leaving the king’s cabinet on July 16, 1691. 
His sudden death caused a suspicion of £)oisoii, and struck 
everybody with surprise. “ He is dead,’* writes Madamo 
de Sevign^, “ that great minister, that important man, who 
held so grand a position, and wdiose Moi spread so far, who 
was the centre of so much.” “ Tell the king of England,” 
said Louis the next day, “ that I have lost a good minister, 
but that his aifairs and mine will go none the worse for 
that.” He was very wrong ; w^itli liouvois the organizer of 
victory was gone. Great war ministers are far rarer than 
great generals. French history can only point to Carnot 
iiH his equal, English history only to the elder Pitt. The 
comparison wuth Carnot is an instructive one : both had to 
organize armies out of old material on a new system, both 
had to reform the principle of appointing oiUcer.s, both 
were admirable contrivers of campaigns, aiul both devoted 
themselves to the material W(ill being of th(i soldiers. P>ut 
in private life tho coniparisuii will not hold ; Carnot was a 
good husband, an u[)right iiiiin, anda broad mi iided thinker 
and politician, while Louvois married for money and lived 
openly wdth various mistre.sses, most notoriously with the 
beautiful Madame do# Courcelles, used all means to over- 
throw his rivals, and boasted of having revived persecution 
in his horrible .sy.stuiii of the dragonnades. 

Tin* iiiitliority for Lnuvnis’s lifo und tinins isCftinillo 

]{ou,sscl,’h IlistviretU LouvtnJi, 4 vols., a at work fcininlnl 

on thft ‘Ji)0 volumes of liis dcsjiulchrs at tin* di^ la (Uicrn\ 

Saint Siinoii from his (*lass ]»ii;|udici*s is liaidly to Iw trusti’d, but 
Madame do Sovigm* throws inniiv bright side-liglit.s uii his timus. 
Testamnkt /‘ulUiqun dc Lattrois (1696) is s])uri()iis. 

LOVAT, Simon Fi^askii, Bauon, a famoiw Jacobite 
intriguer, executed for the £)art which he took iu the 
rebellion of 1715, was born about the year 1676, and was 
the second son of Thomas, afterwards tw'clfth Lord Lovat 
He was educated at King’s College, Aberdeen, and there 
seems reason to believe tluit ho was there no negligent 
student, us his correspondence afterwards gives abundant 
proof, not only of a thorough command of good English 
and idiomatic French^ but of such an ac(£uaintance with 
the Latin classics ns to leave him never at a loss for an apt 
quotation from Virgil or Horace. Whether Lovat ever felt 
any real principle of loyalty to tho Stuurta or w'os actuated 
throughout merely by what hcsuppu.sed to be self-interest 
it is difflcult to determine, but that he w'as a bora traitor 
and deceiver there can bo no doubU One of his first acts on 
leaving college was to recruit three hundred men from his 
clan to form part of a regiment in the service of William 
and Mary, in w’’hich he himself was to hold aconiihand, — 
his object being, as ho unhesitatingly avows, to have a 
body of well-trained soldiers under his influence, whom at a 
moment’s notice he might carry over to the interest of King 
James. Among other wild outrages in which he was engaged 
about this time was a rape and forced marriage committed on 


the widow of a previous Lord Lovat witli the view u£ipar- 
ently of securing his own succession to the estates ; and it is 
a curious instance of his £»lausibility and in)wer of influenc- 
ing others that, after being subjected by hihi Co the most 
horrible ill-usage, the woman is said to ha\o ultimately 
become seriously attached to liiin. A £)rosecutioii for his 
violence, however, having been instituted against him fjy 
l/ddy Lovat’s family, 8imon found itq»rudent to retire first ’ 
to his native strongholds in the Highlands, Ji^nd afterwards 
to Fninee, where he at length found his way in July 170:J 
to the court of St Germains. One of his first steps towards 
gaining influence there seems to have been to-* annoiuiee 
his conver.sion to the Catholic faith. He tlieii jiroceeded 
to put tho great jiroject of restoring the exiled family into 
a practical shaj»e. Hitherto nothing seems to have bL-eii 
known among the Jacobite exih’.s of the efliciency’^ of the 
Highlanders a.s a military force. Put Lovat, who was of 
course w^ell acquainted with their ca£)a]Mlities, .saw* that, as 
they were the only part of the British population accus- 
tomed to the indepi’iident use of arms, theycouhl be at once 
put in action agamst the reigning [unver. Ills idan there 
fore was to land five thousand French troo[»s alJJundee, where 
they might reach the iiorth-eastern [)as.ses of the Highlands 
in a day’s march, and bo in a position to di\crt the British 
troops till the Highlands should have time to ri.se. Immedi- 
ately afterwards live 111 ind red men were to laud on the west 
coast, seize Fort William or Tnverlochy, and thus prevent 
the access of any military force from the south to the central 
Highlands. The wliole scheme affords strong imlication of 
Lovat’s sagacity as a militaiy strategist, and it is observable 
that his plan is that which was c()ntinuou.‘'ly kept in view in 
all the future attempts of the Jacobitlss, and finally acteil on 
in the lust outbreak of 174o. The advisers of the Pretender 
seem to have been eithiT slow to trust their astute coad 
jiitor or slow' to comprehend his ]u*oject. .\t last, however, 
he was des^iatchcd on a secret mi.'Jsion to the Highluiid.s to 
sound those of the chiefs who were likely lo rise, and lo 
a.sccrtain what forces they cimld bring inti> the field. He 
very soon found, however, that there was little di>po.silit)n 
lo join the rebellion, and he tlieii made nji his miiul to 
secure Lis own .safety by revealing all that he knew' to the 
Government of Queen Anne. Having by this means nb 
iained a jiardon h»r all his [irev loins ciime.s, he vva-s .sliiI 
back to Fraiu*e to act as a s]>y on the Jacohites. On 
returning to Paris sus£Ucions .soon got aihvit as to his juo 
ceedings, and in the end he was committed cJo.se }»ri.^oner in 
the castle of Aiigouleme, vxhere lie remained for nearly ten 
years, or till November 1711, when lie mado his e.^caiie to 
England. For some Iweiity-live yeans after this he was 
chiefly occupied in lawsuits for the recovery of his estates 
and the iv e.stablislimeiit of his fortune, in both of which 
objects he was successful. The intervals of his leisure were 
filled up by Jacobite and Anti-Jacobite intrigues, in which 
lie seems to liavc alternately, as suited his interests, acted 
the traitor to both parties. But he so far ubtaineii the 
confidenctj of tlie Government a.s to have secured the 
appointments of sheriff of Inverne.ss and of colonel of an 
indei»endeiit company. His disloyal £)racti cs, liowever, 
soon led ti> his being suspected ; and he was deju ived of 
both Ids a[)pointnicnts. When the rebellion of 17 15 broke 
out, Lovat acted with his ch.lracteri^lic diqdiciiy. Ib^ re- 
presented to the .Taeobites — wliat was probably in the main 
true — that though eager for their success his weak health 
and ailvanced years jawented him from joining the standard 
of tho prince in pierson, while to the T.onl ITe.^idi nt Forbes 
he professed his cordial attachment to the existing state 
of things, but lamented that his headstrong son, in spite 
of all his remonstrances, had in.sistcd on joining the Pre- 
tender, and succeeded in taking with liiin a strong force 
from the clan of the Frasers. The trulh w as lliat the poor 
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lad was mosfunwilling to go out, but was compelled by hia 
^father to do so. Lovat’a false professions of fidelity did 
not of course long deceive the (Jovernment, and after the 
battle of CuIImlen he was obliged to retreat to some of the 
wildest recesses of the Highlands, after seeing from a distant 
height his proud castle of Dounie delivered to the flames 
byUhe royal army. Even then, however, broken down by 
• disease and old age/canied about on a litter and unable to 
move without assistance, his mental resources did not fail 
him ; and in a conference with several of the Jacobite 
leaders he proposed that they should raise a body of three 
' thousand men, which would ba enough to make their moun- 
tains impregnable, and at length force the Government to 
give them advantageous terms. The project, though by no 
means a chimeric il one, was not carried out, and Lovat, 
after enduring incredible hardships in his wanderings, was 
at last arrested on an island in Loch Morar close upon the 
west coast. He was conveycil in a litter to London, and 
after a trial of five days sentence of death in “ the ordinary 
brutal form peculiar to England ” was [pronounced upon him 
on the 19th of March 1747. His execution took place on 
the 9th of April following. His conduct to the last waa 
dignified and even cheerful, — his humour, his jiower «)f 
sarcasm, and his calm defiance of fate never deserting him. 
Just before submitting his head to the block he repeated 
the line fnuu Horace - 

•* Diilcf ct iU*i;ornm (^st pro piitriji iiiori.’* 

IjOVE-BIHI), a name somewhat indefinitely bestow’ed, 
chiefly by dealers in live animals and their customers, on 
some of the smaller short-tailed Parrots, from the remark- 
able affection which examples of opposite sexes exhibit 
towards each other, a# affection popularly believotl to be 
80 great that of a pair that have been kc[)t together in 
captivity neither can long survive the lo^s of its [partner. 
By many systematic ornithologists the little birds thus 
iiamofl, brought almost entirely from Africa and South 
America, have been retained in a single gen\is, Psittaevla^ 
though those belonging to the former country were by 
others separated as A^japornis. This separation, however, 
was by no means generally approved, and indeed it wa.H 
not easily justified, until Garrod (/Voc. ZmtL S’jciety^ 
1874, [». 593) assigned good anatomical ground, afforded 
by the structure of the carotid artery, for regarding the 
two gruu[is as distinct, and thus removed what had seemed 
to be the almost unintelligible [mzzle presented by the 
geographical distribution of the specitis of P»iWirula in a 
large sense, thoiigli Professor Huxley (o/>. cjV., 18G8, p. 310) 
had indee<l already suggested one w^ay of meeting the 
ditficultv. As the genus is now restricted, only one of the 
six species of Psittwnla cimmerated in the Xomaiclator 
Avimn <.»f Messrs Sclater and Salviii is known to be found 
outfside of the Neotropical Region, the exce|)tioiml instance 
being the Mexican P, and not one of the 

seven recrjgnized by the same authors as forming the very 
nearly allied genus U rorJiromu. On the other band, of 
AyaporniK^ from which the .so-callod genus Poliopaitta can 
scarcely be separated, five if riot six s[iecies are known, 
all beloiiging^to the Kthii)i>ian Region, and all but one, 
A. enna (which is indigenous t(i Madagascar, and thenco 
has been widely disseminated), are natives of Africa. In 
this gr(m[) [probably comes also Psitllnns^ with a single 
species from tln^ Malayan Subregion. These Old-World 
forms are the “ Ltpve-birds ” [pro[per ; the others scarcely 
deserve that designation, and .still less do certain even 
smaller Parrots, the very smallest indeed of the Order 
Psfffftn\ included in the genera ('ydup^liia and SasUerna^ 
which are [peculiar to the Australian Region, though on 
account of their diminutive size they may here be just 
inenfioncd by name, but their real alliiiity remains to bo 
detorjiiinbd. * • , (a. n.) 
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LOVELACE, Richard (1618-1 658)^ English poet, was 
born in 1618. On the fatlier’s 8id«i he was a scion of a 
Kentish family, and inherited a tra^lition of military 
distinction, maintained by successive generations from the 
time of Edward HI. His mother's family* was legal; her 
grandfather had been chief baron of the exchequer. 
Lovelace’s fame has been ke[pt ulivo by a few songs and 
the romance of his career, and his poems are commonly 
s[>okdn of as careless improvisations, and merely the 
amusements of an active soldier. But the unhappy course 
of his life gave him more* leisure for verse-making than 
o[p[Portunity of soldiering. Before the outbreak of the 
civil war iu 1642 his only active service was in the 
bloodless expedition which ended in the Pacification of 
Berwick in 1640. By that time ho was one of the most 
distinguished of the company of courtly poets gathered 
round Queen Henrietta, and influenced as a school by 
contemporary French writers of vers de sot.lhih. Lovelace 
had [probably a more serious and sustained poetical ambi- 
tion than any of them. He wrote a cfpmedy, The Scholar^ 
when he was sixteen, and a tragedy, The Soldier^ when he 
was one and twenty. From what he says of Fletcher, it 
would seem that this dramatist was his model, but only 
the s[>irited [jrologue and epilogue to his comedy have been 
preserved. When the rupture between king and parlia- 
ment took place, Lovelace was committed to the Qatchouse 
at Westminster for presenting to the Commons a petition 
from Kentish royalists in the king's favour. It was then 
that ho wrote his most famous song, “To Althma from 
Prison.” He was liberated on bail of X*40,000, — a sign 
of his importance in the eves of the [parliament, — and 
throughout the civil war was a prisoner on parole, with 
this security in the hands of his enemies. His only active 
service was after 1646, w*licn he raised a regiment for the 
French king, and took part in the siege of Dunkirk. 
Returning to England in 1648, he was again thrown into 
[prison. During this second imprisonment, be collected 
and revised for the press a volume of occasional poems, 
many if not most .of which had previously appeared in 
various publications. The volume was published in 1 649 
under the title of Liicasta, his poetical name — contracted 
from Lux CasUi — for Jjucy Racheverell, a lady who married 
another during his absence in France, on a report that ho 
had died of his wounds at Dunkirk. The last ten years 
of Lovelace’s life were passed in obscurity. His fortune 
had been exhausted iu the king's interest, and he is said 
to have been BU[)ported by the generosity of more fortunate 
friends. He died, according to A'ubrey, “in a cellar in 
Longacre.” A volume of Lovelace’s Posihame Poems was 
[published in 1659 by one of bis brothers. They are of 
very inferior merit to his owd collection. 

The world has done no injustice to Lovelace in neglecting all but 
a f(;w of his modest olferings to literature. But critics often do him 
injustice iu dismissing liiiii os a gay cavalier, who dashed otf his 
verses ha.stily and eared little what became of them. It is a 
misLike to class liim with Suckling ; he has neither Suckling’s 
easy grace nor his reckless spontaneity. We have only to compare 
the version of any of his [poems in Lucasta with the form in which 
it originally appeared to see how fastidious was his revision. Hi 
many places it takes time to decipher liH meaning. The expression 
is often elliptical, the syi^tax inverted and tortuous, the train of 
llnpiiglil intricate and discontinuous. These faults — they are not 
ol course to be found in his two or three jiopular lyrics, “ tvoing ta 
ilie Wars,” “To Althea from Prison,” “The Scrutiny *’--aro,^ 
however, us in the case of his [Mietical master, Donne, the faults* 
not of haste but of over-elaboration. His thoughts are not the 
first thoiiglits of an im[provisatore, but thoughts ten or tw'cnty 
stages removed from the first, and they are generally us closely 
packed as they are far-fetched. liOvelace is not named by Jnkusoii 
iiirifpiig the “ iiiotapliysical poets,” hut in elaboration of workman- 
.ship as well as in intellectual fori*e he comes nearer than any other 
disciple to the founder of the school. Hia most far-fetchoil con- 
ceits are worth the carriage, and there is genuine wvmth in them. 
The wine of his [poctry is a dry wine, but it is wine, and not an 
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artificial imitation. •His career as a dramatist was checked bv tlio 
suppression of the stage he had been born thirty years earlier or 
thirty years later, Fletcher or Congreve would have hml in him a 
powerful rival. The *tnost recent edition of his poems is that by 
W. 0. Hazlitt, in^l864. 

LOVER, Samuel (1797-1868), novelist, artist, song- 
writer, and musician, was born in Dublin in 1797. His 
father was a member of tho stock exchange. Lover began 
life as an artist, and was elected an academician of tho 
Royal Hibernian Society of Arts — a body of which ho 
afterwards became secretary. "He acquired repute as a 
miniature painter ; and a number of the local aristocracy 
sat to him for their portraits. His love for music showed 
itself at a very early age. At a dinner given to the poet 
Moore in 1818 Lover sang one of his own songs, which 
elicited special praise from Moore. *One of his best known 
portraits was that of Paganini, which was exhibited at the 
Royal Academy. He attracted attention as an author by 
his Legends amkStoriea of Ireland (1832), and was one of 
tho first writers for the DuUin University Magazine. He 
went to London about 1835, where, among others, ho 
painted Lord Brougham in his robes os lord chancellor. 
His varied gifts rendered him very popular in society ; 
and he appeared often at Lady Blessington’s evening 
receptions. There he sang several of his songs, wliicli 
wore so •well received that he published them (Songs 
and Ballads, 1839). Some of them illustrated Irish 
superstitions, among these being *‘Rory O’More,’* “The 
Angel’s Whisper,” “The May Dew,” and “The Four- 
leaved Shamrock.” In 1837 appeared Rtyry O’J/o/r, a 
National Romance, which at once made him a great 
reputation as a novelist; h^' afterwards dramatized it for 
the Adelphi Theatre, London. In 1842 was published his 
best known work. Handy Andy, an Iriak Tale, Mean- 
while his multifarious pursuits had seriously affected his 
health; and in 1844 he gave up writing for some time, 
substituting instead public entertainments, called by him 
“ Irish Evenings,” illustrative of his own works and his 
powers as a musician and composer.^ These were very 
successful both in J^Ireat Britain and in America. In 
addition to publishing numerous songs of his own, Lover 
edited a collection entitled TJie Lyrics of Ireland, wliich 
appeared in 1858. He died on July 6, 1868. Lover 
was remarkable for bis versatility; but his fame rests 
mainly on his songs and novels ; the latter are full of 
sunny Irish humour, and teem with felicitous i»icture3 of 
national life. Besides those already mentioned he wrote 
Treasure Trove (1844), and Metrical Tales and Other 
Poems (1860). 

LOWELL, the twenty-seventh city in population of the 
United States, in Middlesex* county, Massachusetts, at the 
junction of the Concord and Merrimack rivers, 26 miles 
north-west from Boston. It is often called the “ Spindle 
City,” and the “ Manchester of America,” because of tho 
extent of its cotton manufacture. The princi[)al source of 
its water-power is Pi^tucket Falls in tho Merrimack, and 
steam is employed as an auxiliary to the amount of 19,793 
horse-power. The first cotton-mill was started in 1823, 
when the place was the village of East Chelmsford. In 
1826 it was made a town, and named Lowell in memory 
of FraAcis Cabot Lowell, from whose plans it had been 
•developed, but who died in 1817. It was incorporated as 
a city in 1836. It originally comprised 2886 acres, but 
by annexation from neighbouring towns its area has been 
increased to 7616 acres, or 11*8 square milea The popu- 
latidn, which in 1836 was 17,633, was 40,928 in 1870, and 
69,485 in 1880 (males, 26^855 ; females, 32,630), and in 
1882 was estimated at 64,0k)0. 

The following table shows the extent of the principal 
manufacturing companies in 1882 : — 


Company. 

Merrimack 

Hamilton 

Appleton 

Lowell 

Middlesex 

Tremont and Suffolk.. 

Tiawrence... 

Booth 

Massachusetts 


' 1? 

I.oonia. 

Spliidlrn. j 


niM pt;r 
Vetk. 

1823 

4,2«7 

153,552 i 

;},30O 

947,000 

1826 

1,697 

60, SI (5 ' 

i,3»7 

364,000 

1828 

1,228 

45,000 

820 

28.5,000 

1828 

892 

24,760 

1,700 

48,000 

1830 

250 

18,610 

836 

25,0(V) 

1832 

2,700 

»4i000 

1,500 

550,(»00 

1833 

2,300 

111)0,000 i 

j 2,130 

425,0110 

1836 

3,600 

127,000 

-},»75 

1 650,000 

1840 

3,658 

119,628 

1,717 

i 907,0(>0 


The capital invested is $17,300,000 ; nunibqr of mills, 
153; spindles, 806,000; looms, 20,521; females cm ployed, 
12,809; males, 9750; yards iw year, cotton 209,0.50,000, 
woollen 8,335,000, carpetings 2,700,000; shawls, 350,000 ; 
hosiery per year, 13,695,520 pairs ; cotton consumed 
annually, 34,087 tons; clean wool, 11,750,000 lb; yards 
cotton dyed and printed, 97,240,000 ; coal consumed, 
80,000 tons. There are many secondary industries con- 
nected with the cotton manufacture, including the making 
of machinery, elastic and leather goods, tools, boilers, etc., 
and also a number of small factories for the production 
of cartridges, chemicals, wire cloth, paper, doom, sashes, 
blinds, and carriages. The Lowell machine-shop employs 
MOO men in the manufacture of machinery, and consumes 
9800 tons of iron and steel annually, Lowell has 90 
public day schools, G evening and 4 technical schools, a 
reform scliool, and 2 parochial schools. The principal 
[mblic buildings are the city-hall, court-house, Middlesex 
county jail, Green school-house, and St John’s Hospital. 
There are 7 national banks with a total capital of 
82,500,000, and 6 savings batiks with deposits of 
$11,000,000. Tho religious congregations number 35, all 
but three of which own their places of worship. The two 
largest Roman Catholic churches, St Patrick’s and the 
Church of the Immaculate Conception, are among tho 
finest in the State. Seven railroads connect Lowell with 
tho railroad system of tlie country. The benevolent 
institutions include a home for young women and children, 
and one for aged women, 2 urplmnages, and 3 hospitals. 
There are 2 reading-rooms, 5 daily newspapers (one 
French), 6 weeklies, and 4 public libraries. Lowell was 
early famed for the high character of its operatives, who 
for some years published a periodical of considerable 
literary merit called The Lovjdl Offering, which was, it 
is believed, the only publication of the kind ever sustained 
by workpeople. Alaiiy of tho y'oung women rose to 
positions of pronu’nence in American society, and at least 
one, Miss Lucy Lnrcom, is known to readers on both sides 
of the Atlaptic by her contributions to leading magazines. 

In 1843 Charles Dickens visited tho place, and devoted 
a chapter of his American Notes to its praise. The 
manufacturers have from the first provided for the moral 
and social as well as the physical wellbeing of their 
operatives, so that labour troubles have been exceedingly 
rare in Lowell. The corporation boarding-houses are 
model dwellings for the workpeople. The first blood 
shed in tho American civil war was that two Lowidl 
young men, Luther C. Ladd and A. O. Whitney, who wtre 
killed by a mob while their regiment was passing through 
the streets of Baltimore, on the way to the defciuo of 
Washington, April 19, 1861. In their honour a gninite 
monument has been erected in Merrimack Street, and in 
the same enclosure is a bronze statue i>f N'ictory by the 
German sculptor Rauch to commemorate tho triumph of 
the Northern cause. 

Tho assessed valuiition in May 1881 was 812,785,434 
an increase of $3,108,035 since 1879^; the net debt 
December 31, 1881, was $1,992,808, of which $1,565,539 
was on account of the introduction of water in 1873. 
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Lowfll is (Iwrifled into six wnnls, and is governed by a 
^ mayor, a board of eight aldermen, and a common council 
of twenty-four members. 

IiO\\iL?^T(il<^T, a wjitcring-place, seaport, and nuirket- 
town of Sulfolk, England, is picturesquely situated on a 
lofty declivity, which includes the most easterly ]>oint of 
lafcul ill England, 23 mih;s .soutli-west of Xorwieh by rail. 
, Previous to the optniyig of a railway, it was only a small 
fishing village, but since then it has risen to some 
importance at a seapiirt, while its pic(urcs(|iio situation, 
and its facilities fi>r sea-bathing, have rendered it a 
favourite watering place. The clinrcli of St Margaret, in 
tho Later 1l']nglis]i style, with tower and spire, possesses a 
very ancient font. Tliere are a town-liall, a countydiall, 
two founilalion schools, a large general liospital, and a 
number of charities. Ahuig the .shf»re there is a fine 
cs[»lanade, and a new p.irk was opene<l in 1874. Two 
piers 1300 feet in leiigtli enclose a harbour of 20 acres, 
which is mueh used as a liarlumr of refuge. For the last 
five years the average value <tf the foreign and colonial 
impiu’ts lias been o\er and the exports have 

been vidueil at about L'oOIM). The fislieri(‘s of JiOW'estoft 
are of some inq)ortaiu‘e. and tliere are shi[»buildiiig j^ards, 
oil and flour mills, and rope-works. The population of the 
urban sanitary district in 1S71 was In, IMG, and in 1881 
it had incre i'-ed to l‘.bo(»7. 

Low I(^/, a town lin-.'iaii Poland, on tlie Pzura river, 
ill the goveniiiK'iit of W’aisiw, nl miles by rail west from 
the ca[»itul, on the line between Skiernew ice and Hroinberg. 
If has lately become a centre of manufacture and trade, 
and the |)('[»ulation (flOnO in 1872) is rapidly iiiCTcasing. 
Its fairs are inqiurtant as regards tlie trade in horses and 
cattle. Ill the imme<liate neiglibouiliiHid are situated 
the Ijamlut Liczcowice, which lias a iMjclrout sugar factory, 
and tlic rich (‘states Nieb iron ami Villa Arcadia of the 
Pad/.iwill family. 

L< WV rif, IJoUKtiT (1710 1787), bislioji of J^ondon, wa.s 
born at IJuriton, Hamp.’<Iiirc, or, accordiiii: to other authori- 
ties, in the Cdos() of Wdncliotci*. on ^sovl‘mbl•r 27, 1710. 
He wa.-the younger son of Dr W'illiam liowth (l(b>l-1732), 
n*'"‘tor of Piui'itoii, a man of considerable learning, author 
of A ] i .nltt iifhni of thr l)t('iio‘ A uihunt idol I tisjonifioji 
of tJo' O/f/ it ml A Tf^lo (IGl)2), ! )i rn:f for thr 

Prnjittihfe lit Off tin/ of tin- Ilttl !<> rl/)f KH's (17(l8-2fi), and 
A CotHiandtinj on tin: I*rn/i/iffs (1 vols., 1714). Kobert 
was educated (Hi tlie foundation ol Winchester C(»ll(»ge, and 
in 1730 was cltMted to a .sidiolaisliip at New^ (.’idlege, 
tjxford, where he took his degici* of M..\. in 1737. lii 
1741 he was ap[)f)inted [irofessor of poetry, and it w^as in 
cip'icity that he delivereil tlie l*i .vhdinms Ara^lrmlrni 
h S.o'ni Pnt<i Hthrmnniiu, aficrw'ards puldished in 1703. 
Ili.^liop Hoadly ai>i»ointed him in 1714 to the rectory of 
( )vington, liainp.^hire, in 1700 to the andnh^aermry of 
\Viiiehe>ter, utmI in 1703 to tlie rectory of Eii.^t Wuodhay, 
ilr.o in Hampshiie. In 1701 lie. received the degree of 
doctor of divinity from lii'v university, and in the follow- 
ing year he went to Ireland along with the duke of 
I>cvuri'hire, ^hjii lonl liuuten.nit, a'« first chaplain. Soon 
•ifterward.s he declined a pic-^mtation to the see of Jdmerick, 
but acce[»ted a [u-ebtuidal ^pdl at Dnrliam and the rectory 
of Sedglield. In 1708 lie [•iibli^hcd his Lift’ of William 
•>f Wi/h^luuny which was fullownl in 17G2 by A Short 
I nfrodurt mn fti hm/hsh (! ytiinina r. In 17150, the year of 
his clf^ction into the Koyal Societies of London and 
(o'lttingen, lin (jngagfjd in a hot war of [lunqihlets with 
W’.irbuiton on a now obsolete (pjc.^tion aViout tlie relations 
bet '.Veen the book of Job and the .Mosaic economy; and 
* /fiibi.on being judge), w'hatsoever might bo the merits 
of an in>igTiifieant controversy, his victory wais clearly 
O'tabli-^liftd by the sHyiit oonfes.sion of W'arburtcm and his 


I slaves.” Ih June 176G T.owth was promoted to the see of 
St David's, whence about four mojitlis afterwards he was 
translated to that of Oxford, wdiere lu^ remained till 1777, 
w'htMi he became bishop of London. This last apptdut- 
ment he continued to hold until his death* having declined 
the archbishopric of Canterbury in 1783. In 1778 ap- 
peared his last w\)rk, haiahy a new Tramladony vjith a 
Prdiminary J)lsser((ifio?iy and NoteSy Criliraly Philolof/i- 
caly and Kv/ila/ntfory, He died at Fulham on November 
1787. 

Tin* Prn'lrctinnrs pxcrcisuil ii gmit iuniUMici* both in Kngland and 
on tin* (’oiitim-nf. Tln ir cliicf iiiqiortanco hiy in the idea of look- 
ing at the sacred poetry as poetry, and examining it by tlM^ stand- 
nuN aj>plicd to profane literatiirii. Lowth’s aesthetic criticism was 
that of the ngi‘, and i.s now in great part obsoleto, a more natural 
iiiellc'd liaxiiig soon after intiVKlnetHl by Herder. The prin- 

cipal point in wdiicli f^owth’s iiilluenee lias hecn lasting is his 
doctrine t>l‘ poiUic parallelism, and even here his.soiiiewhial iiiechaiii- 
cal cla^Mfic.ition ot the forms of Hebrew' sense-rhytliin, as ir. should 
ratlna- be called, is open to .sj-iioiis objections. Tlie /*rn:ttrtionrs 
reached a seenud edition in 17d;3, and were re]tiblished with notes 
by. I. D. Michnelisin 1770; both text and notes wen* traiislateil by (k 
(Iregorv (17 n 7 ; 4tb ed., 1SS9). 'I’lie Oxfonl edition of the original 
contains addition.s by Koseiiiiiiiller, Kicliter, and AVeiss, 
'rin*ei!itii*ns«>f Louth’s /saitthhnyt' been iiiinieroiis (13th i‘d., 1842), 
but the book is now niucli less read than the rrwh'diunt’s. A vol- 
nino of tS’tnnutis and vthvr Kt'mains^ with memoir by Hall, was 
pnblislutl in ls.34, aiul there is a coniparati\ ely recent edition of tho 
ru/tular /ro/7os* of liobert Lowth, 3 vols., 1843. ^ 

LOVALTV IRIjANDS, a group in the South Pacific, 
about GO miles ea.st of New Caledonia, consisting of Uvea 
or Uea (the iiorthmost), Lifu, Toka and several small 
islaiid.s, and Alare or Nengoiie. They are coral island.^ of 
couii»ar!iti\ely ret.ent elevation, and in no place rise more 
lliaii 27)0 f(‘i‘t above the Icvchof the sea. Lifu, the largest, 
D about 7)0 miles in length by 25 in breadth. Enough of 
its rocky surface is covelod w’ith a thin coaling of soil to 
I enable the natives to grow' yams, taro, baminas, Ac., for 
• their su[)[»ort ; cotton thriviis well, and has even been ex- 
ported in Mimll (luaritities, but tliere is no space available 
for its cultivation on any considerabhi scale. F^^sh w'atcr, 
rising and falling with tlie tide*, is found in certain largtj 
caverii.s, and, in fact, by sinking to tlie .sea-level a supply 
may be (jbtaiiu'd in any part of the island. The popula 
tion, about 7L0t), is t>n the decrease. The island called 
Nongono by tlu*, natives and Mare by the inhabitants of 
the Lsle of Pines is about 80 miles in cireumferenec, and 
j contains about GOOO .souls. Uvea, the most recent part (»f 
i the grou[), con.sists of a circle of about twenty islets enclo.s- 
ing a lagoon 20 miles in width ; the largest is about 30 
miles in lengtli, and in Bonic places»3 miles wide, and tho 
next largest is about 12 miles in length. The inhabitants, 
numbering about 2500, exjiort considerable ([uantities of 
(!o(‘oa-nut oil. • 

'I'Im* I,i»y.dty islnuib rs lUc clas.scd us Mckincsiari ; tlin .scvf*r.'il 
isl:oids buve cju h its M |i;ii;itc laiigiifigc, and in I'vcii tlic nn«* tribe 
;i Siinioan a ml tin* ollnr a Ni-w Hcbiidi'un (oini of spcfcli. 
Capliiiii (.’ouk jsi.sscd it) llic cast of N<-\v (’nlvdoiiia wit bout oliscrv- 
ing the Loyalty gnmp ; !mt it was discovered s(M)n aftcrwiirds, and 
Huniont U’L'ivillc laid down tlie several i.slnnds in liis chart. For 
many years after tlndr discovery the iisilivtiH Inid a bad rcimte as 
dangerous caiinibal.s. ( 'liri.stiaiiity was introduccMl into Ware l\y 
native teuelieis from Ihiiotonga and 8tiiiua ; missionari(‘S weio 
settled by the London Missionary Society at Mare in 1S54, at 
Lifu in ISftO, and nt in 1SG.'>; Koinaii Eatliolic missionaries 

also airi\e<l funn New Cabuloiiia; and in 1804 the Frcmdi, eon- 
siileiing the islainls a (h^peiideney of that colony, formally iiisti- 
tiitod :i eoiiiiiiaiiddiit. An attempt was made by llii.s (dlieial to pul 
a stop to the Kiiglish iiii.ssioiis h}^ violetn’c ; but the report of n i.s 
conduct lt d to so much iinlignation in Au.stralia and in Kiiglainl 
tlmt the enipeior Napoleon, on n‘ceipt of a protest from Lord 
Sliaftesbury and otliers, caused a commissinn of irnpiiry to be ap- 
pointetl, and free, lilicrly of worship to be S(*cure(l to the. Protestant 
inis'.ions. A ikjw' ppr.seeutioii of the Cliristinris in Uvea, during 
187.'>, calleil fortli a prott st on the j»art of the KiiglLsIi (ioveriimeiit, 
and niatte.i's apjiear to have sinee. improved. 

See W. Hill, ft tons J rtnn tht' (*oraf Islands^ new'* edition, 1871; 
S. Maefarlaiie, Stury of the. Lifu Mission, 1873. 
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LOYOLA, Ignatius de, St. Inigo, the youngest son 
of Beltran do Loyola,^ was born in 1491 at the castle of 
Loyola, the family seat, situated on the river Urola, about 
a mile from the town of Az[)eitia, in the province of 
Ouipuzcoa, Spain, lie died at Homo on July 31, 1550, 
was beatified by Paul V. in 1009, and canonized along 
with Francis Xavier by Gregory XV. on March 13, 1023, 
the bull being published by Urban VII 1. on August 0. 

. His festival (duplex) is observed on July 31. See Jesuits. 

L0/£RF, a department of south-eastern France, but 
belonging to the great centinl plateau, is composed of 
almost the whole of Gevandan and of some parishes of the 
old dioceses of Alais and Uzes, districts all formerly 
included in the province of Languedoc. It lies between 
44"* 6' and 44“ 58' N. lat., and between 2'^ 58' and 4"" E. 
long., and is bounded on the N.W. by Caiital, on the N.E. 
by llaiitc-Loiro, on the E. by Ardiiclic, on the S.E. l)y 
Card, and on tlio 8.W. by Aveyroii, having an extreme 
length of G5 myes, an extreme breadth of 50, and an area 
of 1996 stjuare miles. Lozero is mountainous throughout, 
and its average elevation makes it the liighest of all the 
French dc[»artiuents. It has three distinct regions the 
Covoiines to the south-east, tlio “ causses " to the suntli- 
west, and the mountain tracts which occupy the rest. The 
Ccvcuiies, forming the watershed between the Garonne 
and Loisc basins to the west and that of the llhunc to the 
east, begin (within Lozoro) with !Mount Aigoiud, whirli 
rises to a height of more than 5100 feet; parallel to this 
are tlie mountains of Boiiges, a range between the rivers 
Tarn and Tarnon, bold and bare on its soutliern face, but 
falling gently away with wooded slu[)es toward the north. 
To the north of the Tarn is4he range of Lozere, including 
the peak of Finiels, the liiglicst point of the department 
(5584 feet). Further on occurs* the broad marshy plateau 
of Montbel, from which the water <lrains soulluvurd to the 
Lot, northwards to the Allier, eastward by the Chassezac to 
the Ard^jcho. From this [ilateau extiuid the mountains of 
La Margeride, a long series of undnlatifig granitic table- 
lands partly clotliod with w^uotls of oak, beech, and fir, 
and partly covered with pastures, Jo which the Hocks 
are brought up from kwver Languedoc in summer. Tlie 
highest point (Mount de Ilandon) is 5098 feet. Adjoin- 
ing the Margeride hills on the wTst is the voh’anie range 
of Aubrac, an extensive [nistoral district where homed 
cattle take tlio place of sheep ; the higliest point is 
4826 feet. The causses of ijozere, having an area of 
about 483 scpiare miles, consist of extensive calcareous 
tracts, fissured and arid, but separated from each other 
by deep and well-w'atered gorges, whoso fre.shiies.s and 
beauty are in pleasant contrast with the desfilate aspect 
of tho ])latoaiis. 'fho “causse'^ of Sauveterre, between 
the Lot and the Tarn, ranges from 3000 to 3300 feet 
in height ; that of M^jeaii has nearly the same average 
altitude, but has peaks some 1000 feet higher. Between 
these tw’o ‘‘causses” the Tarn flows through a series of 
landscapes which, are among the most pi(!tiiresquo and 
grand in France. The Lot and tho Tarn, the two most 
* important tributaries of the Garonne, both have their 
sources xn this department, as also have the Allier, tho 
two Gardens, which unite to form tho Gard, the C6ze, and 
the GBiassezac with its affluent tho Alticr. The climate 
, of Iioz^jro varies greatly with the locality. The mean 
temperature of Mende, the capital, is below that of Paris ; 
that of the mountains is always low, but in the “ causses ” 
the summer is scorching and tho winter severe in tho 
Co Venn es the climate becomes mild enough at tlie*r base 
(656 feet) to permit tho growth of the olive. Rain falls 
in violent storms, causing disastrous floods. On the 
Mediterrai^ean versant there are 78*7 inches, in the Garonno 
basin 45*5, and in that of the Loire only 27*95. The 


general character of the department is pastoral ; only umj- 
fourth of the area is occupied by arable land ; 91,500 am.^ 
arc meadow, 155,700 wood, and 90,000 chestnut plantation. 
Tho number of sheep (which Is duubltd^ iq siiinnicr) is 
300,000 ; there are 50,000 licad of cattli; ; and i»igs, goats, 
horses, asses, and mules are also reared. Bees aie also 
kept, and, among the Cevennes, silkworms. 'Ihe export 
of chestnuts from tlic Cevennes is eonsideiable. Bye is^ 
the chief cereal; but oats, wlieat, racsliii, baihjy, and 
many potatoes are also grown, (xreat cartJ is bestowa d on 
cultivation in the valleys adjoining the Anh rhe ; Iniit 
trees and leguminous plants are irrigatetl by suiiill canals 
(“beals”) on terraces which have been made or air. 
maintained wdth nmch labour. The de[)artiiicrft )ieids 
argentiferous load (Villefort), slates, and mineral waters, 
among wdiich those of Bagiiols .are most fretpienled. 'lliu 
exportation of its antimony, manganese, marble, and 
lithographic stones is iinileveloped as yet. The tufa of 
blende is well adapted for building purposes. 'I’lie nianu' 
factnres are unimportant. The population in 1876 w’a.-^ 
138,319, having decreased by 5000 since ISOI, .and by a 
still greater number since the end of the 17th century. 
There are about 2(^000 Protestants. The anondisseniciits 
are three (Mende, Floruc, and Marvejols), the cantons 
tu’ciity-four, and the communes one hundred and ninety- 
six. 

LUBECK, a free city of (iermany, situated in 53^ 52' 
X. lat. and 10'^ 41' E. long., on a gentle ridge between the 
rivers Trave and Wakenitz, 10 miles S.W. of the mouth c»f 
tho former, and 40 miles by rail N.M of Hamburg. Old 
Lnbeck, the cliief emporium of the fSlav inhabitants of 
Wagria (East Holstein), stood on the left bunk of the Tmve, 
where it is joined by the river ydiwurlau, and was ulti" 
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mately destroyed in 1138. Five years later Count Adol- 
phus II. of Holstein founded new Lubeck, a ftwv miles 
farther up, on the peninsula Buku, wliere the dec]> current 
of the Trave is joined on the right by the Wakenitz, the 
broad emissary of tlie Lake of Ratzeburg. A most excel-- 
lent harbour, well sheltered against pirates, it became 
almost at once a succes.sful competitor for ^Im commerce of 
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the Biiltic. Its foundation coincided with the beginning of j 
rtlie general ailvance of the TjOW German tribes of Flanders, 
Friesland, and Westphalia along the southern shores of the 
great inland sea, — the second great emigration of the 
cidonizing feaxon element. In 1140 Wagria, in 1142 the 
country of the Polabes (Uatzeburg and Lauenburg), had 
been annexed by the lloltsa^tas (the Transalbingian Saxons). 
From 11G6 onwards, there was a Saxon count at Schwerin. 

' Frisian and Saxon merchants from Soest, Bardewieck, and 
other localitiea in liower Germany, who already navigated 
the Baltic and had their factory in the distant isle of Goth- 
land, settled in the new town, where Wetidish speech and 
customs iiiiver entered. About llo? Henry the Lion, 
duke of Saxony, forced his vassal, the count of Holstein, 
to give up liiibeck ; and in 1 1 he removed thither the 
tottering ei^iscopal see of OKbuiburg (Stargard), founding 
at the same time the dioceses of Batzeburg and Schwxrin. 
lie issued the first charter to the citizens, and deliberately 
constituted them a free Saxon community having its own 
magistrate, an inestimable advantage over all other towns 
of his dominions. He invited the traders of the towns 
and realms of the north to visit liis new market free of toll 
and custom, pn)vided his .subjects were promised similar 
privileges in return. From the very beginning the king 
of Denmark granted them a setthuiient for their herring 
fishery on the coast of Schoouen. Adopting the statutes 
of .S»)e.st in Westphalia as their code, Saxon merchants 
exclusively ruled the city. In concurrence with the duke’s 
reeve they recognized only one right of judicature within 
the tow n, to wliich m)ble.s a.s well as arti.san.s had to submit. 
LTiuler these circumstances the j>o[>ulatioii grew rapidly in 
wealth and inlluence by land and sea, .so that, when Henry 
was attainted by the emperor, N\ho had come in person to 
besiege Liibeck, Barbaro.s.sa, “in consideration of its re- 
venues and its situation on the frontier of the empire,” fixed 
by charter, dated September l‘J, ll^^S, tlie limits, and en- 
larged the liberties, of the free town. Kvil times, however, 
were in store when the Hohenstaufeii dyna.sty became more 
and more involved in its Italian projects. In the year 
rjnl Liiheck was con.'iuered by Waldcmar 11. of Denmark, 
who prided himself on the po.s.scssion of such a city. But 
in 1223 it regained its liberty, after the king had been 
taken cajitive by the count of Schwerin. In 122G it was 
incorporated a.s an independent city of the empire by Fre- 
derick If., and took an active |)art w’ith the cncmic.H of the 
Danish king in the victory of Yornlibvd, 1 227. The citizens, 
di.'stiiiguislied by the firmness and wLsdoni with which they 
[.ur.'>\ied their objects, and fully conscious that they were 
the pioneers of civilization in the barbarian regions of the 
north east, repelled the pei*si.steijt encroachments of their 
dyiia-itic nciglibonrs alike in Holstein and in Mecklenburg. 
On the other Land their town, being the principal emporium 
of th(! Baltic by tho middle of the 13th century, acted as 
the firm ally of the Teutonic knights in Livonia. Genera- 
tion after generation of crusaders embarked to found new 
cities and new sees of Low German speech among alien 
ami |)agan races; and thu.s in the course of a century tho 
commerce of Liibeck had fully supplanted that of West- 
phalii. In chn.se cfinnexion with tlie Germans at Wisby, 
the capital of Gothland, and at I’iga, where they had a 
huu.se from 1231, the people of Liibeck with their armed 
vessels scoured the sea between the Trave and tho Neva. 
They were encouraged by papal bulls in tlicir brave contest 
for the rights of property in wrecks, and for the protection 
of shipping against pirates and slave-liunters. Before the 
clo^e of the century the statutes of Liibeck were adopted 
by m(..',t Baltic towns having a German population, and 
. \Vi^by r-iised her protest in vain that the city on the Trave 
had ln ' '>me the ‘acknowledged court of appeal for nearly 
all \\o:Mt /.‘itie^, and .even fur the German settlement in 
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Russian Novgorod. Iii course of timQ more than a hun- 
dred places were embraced in this relation, the last vestiges 
of which did not disappear until the beginning of the 
18th century. Hitherto only independent merchants, 
individual Westphalian and Saxon citizens, had Hocked 
together at so many out-lying posts. From about 1299 
Liibeck presided over a league of cities, Wismar, Rostock, 
Stralsund, Groifswald, and some smaller ones, commonly 
called the Wendish towns. A Ilansa of towns became 
heir to a Hansa of traders simultaneously on the eastern 
and tho western sea, aftei* Liibeck and her confederates 
had been admitted to the same privileges with Cologne, 
Dortmund, and Soest at Bruges and in the Steelyards 
of London, Lynn, and Boston. Such progress of civic 
liberty and federal union held its own, chiefly along the 
maritime outskirts of the empire, rather against the wall 
of king and emperor. Nevertheless Rudolf of Hapsburg 
and several of his successors issued now charters to Liibeck. 
Charles IV., who, like his son after him, deliberately opposed 
all confederacies of the Franconian and Swabian towns in 
Upper Germany, surrendered to tho municipal government 
of Liibeck the little that remained of imperial jurisdiction 
by transferring to them the chief responsibility for preserving 
the public peace within the surrounding territories. Under 
these circumstances tho citizens, like independent members 
of the empire, stood valiantly together with their sister 
towns again.st encroaching princes, or joined the princes 
against the lawrless freebooters of the nobility. As early 
as 1241 Liibeck, Hamburg, and Soest had combined to 
secure their common highways against robber knights. 
Solemn treaties to enforce the public peace were concluded 
in 1291 and 1338 with the dukes of Brunswick, Mecklem 
burg, and Pomerania, and the counts of Holstein. From 
Liibeck families, the descehdunts of Low German immigrants 
with a certain admixture of patrician and even junker blood, 
arose a number of wise councillors, keen diplomatists, and 
brave warriors to attend almost incessantly the many diets 
of tho league, to decide squabbles, petty or grave, of its 
members, to interfere wdtli shrewd consistency when tho 
authoritie.s in Flanders, or king and parliament in England, 
touched their ancient commercial privileges, to take the 
command of a fleet against the kings of Norway or 
Denmark. Though the great federal armament against 
Waldcmar IV., the destroyer of Wisby, was decreed by tho 
city representatives assembled at Cologne in 1367, Liibeck 
was the leading spirit in the war which ended with the 
surrender of Copenhagen and the glorious peace concluded 
at Stralsund on 24th May 1370. Her burgomaster, Brim 
Warendorp, who commanded in person the combined naval 
and land forces, died bravely in harness. In 1368 the seal 
of the city, a double-headed imperial eagle (which in the 
14th century took the place of the more ancient ship), 
was expressly adopted as the common seal of the con- 
federated towns {civilatea some seventy of which 

liad united to bear tho brunt of the strife. By and by, 
however, towards the end of the 16th century, the power of 
the Hanseatic League began slowly to decline, owing to the 
ri.se of Burgundy in tho west, of Poland and Russia in the 
cast, and the emancipation of tho Scandinavian kingdom 
from the fetters of thd* union of Calmar. Still Liibeck, 
even wlien nearly isolated, strove manfully to preserve its 
predominance in a war with Denmark (1501-12), sup- 
porting Gustavus Vasa in Sweden, lording it over the 
north of Europe during the years 1534 and 1535 in the 
person of Jiirgon Wullenwever, the democratic burgomaster, 
who professed the most advanced principles of the 
Reformation, and engaging with Sweden in a severe naval 
war (1563-70). Before the end of the century the old 
privileges of the London Steelyard were definitely 
suppressed by Elizabeth. As early as 1426 the regular 
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fthoals of herring, a*confltant source of early wealth, began 
to forsake the Baltic Meters. Later on, by the discovery 
uf a now continent,* general commerce was diverted into 
new directions. ©Finally, with the I'hirty Years* War, mis- 
fortunes and ruin came thick. The last Hanseiitic diet met 
at Liibeck in 1630, shortly after Wallenstein’s unsuccessful 
attack on Stralsund; and from that time merciless sovereign 
powers stopped free intercourse on all sides, Danes an<l 
Swedes battled for the ])o.ssession of the Sound and its 
heavy dues. The often changirg masters of Holstein and 
Lauenburg abstracted much of the valuable landed property 
of the city and of the chapter of Jiiibeck. Still, towards the 
end of the 1 8th century, tliero were signs of improvement. 
Though the Danes temporarily occupied the town in 1801, 
it preserved its freedom and gained some of the chapter 
lauds when the imperial constitution of Clermany was 
broken \ip by the Act of February 25, 1803. Trade and 
commerce prospejed marvellously for a few years. But in 
November 180G, when General Bliicher, retiring from the 
catastrophe of Jena, had to capitulate in the vicinity of 
Liibeck, the town was taken and sacked by the enemy. 
Napoleon annexed it to the empire in December 1810. 
But it rose against the French, March 19, 1813, was 
reoccupied by them till the 5th December, and was 
ultimately declared a free and llanse town of the German 
Confederation by the Act of Vicuna, June 9, 1815. The 
Hanseatic League, liowever, having never been officially 
dissolved, Liibeck still enjoyed its traditional cminexiun 
with Bremen and Hamburg. Jn 1853 they sold their 
common property, the fjundon Steelyard. Till 1866 they 
enlisted by special contract their military coiitingeiits for 
the German Confederation. Down to the year 1870 they 
had their own (;ourt of appeal at Liibeck. The town, 
however, joined the Prussian Customs Union as well as the 
North German Union in 1866, profiting by the final retire- 
ment from Holstein and Lauenburg of the Danes, whoso 
interference luul prevented as long as possible a direct 
railroad between Liibeck and Hamburg. 

Tjiibcck tlirough Tnanwchatigcs in the cour.s<< of eight ceiiturif's 
Ims })reserve(l its republican govern ni<*iii. At tin* first rise of 
the town, justice was adniiiiistered to the inhsihilants by the vmit 
(reeve) of the count. Siinultaneously with tin* ineorporation by 
ilcnry the. Lion, who jircsent<sl the citizens with the privileges 
of mint, toll, ami market of their own, there ui^pears a inagi.-.tr.icy 
of six jHjrsoiiM, eleeted probably by ilie reeve, from the sehnjTfn 
(sciibhiit prnhi ItAytnitws), The members of the town council hail 
to be fnieiiM!!!, iMirii in lawful w(*(lloi;k, in the enjoyment of free 
propertv, and of unstained repute,. Vassals or servants of any 
lord ami tradcsfieoplc were "excluded. A tliinl of tlie iiutnbcr had 
annually to retire tor a year, so that two-thirds formed the sitting, 
the other third the reposing eoiiiieil. By the nii<hlle of the ISth cen- 
tury there were two hurgoinoatciv {matjhtri b urge nai unit tnagijtfri 
cvoiuvit proconsvlrs). Meanwhile the number of magistrates {cun- 
su.les) had largely increased, hut wa.s iiidefiiiite, ranging from twenty 
to forty and upwards. Tho council appointed its own ollieers in 
the VHrious hraiichtw of the administration, — clmnecllor, cha]>laiii, 
surg(Min, stfulesscrivcrc (recorders), notaries, secretaries, marshal, con- 
stai)le, keep* r of the ordnance, messengers, watchmen. In tho face 
of 80 much '<elf-gov(!rnnie^t the rot/f. by and by vaiiislied coinidettdy. 
Ho is by no :m*,ans to l)e confounded with the rector t n neigh oouring 
pfince., whom tho Liibeckors occ.asioually adopted uh their honorary 
guardian. Tliere were three classes of irilianitants — full freemen, 
naif freemen, guests or foreigners. Be^iplu of Slav origin being 
considcr^i unfrt*e, all intermaiTiuge with thorn tainted the blood. 
Ilenc'o neaily all surnames point to Saxon, especially Westphalian, 
j|nd even Flemish descent. 

Sim’c the end of the 13th century the city has lieeii entered by 
the same gates and traversed by the same streets as at the pre.seiit 
<lay. Stately churches of tho Gothic order in glazed brick rose 
alowly, —last not least St Mary's or Dw llathskirctM close to tlm 
HtUh/i-aus (town-hall) and the spacious niarkct-placo with its long 
rows of booths and tho pillory. Within its precincts is the 
Po-m (calhedml) dedicated to St Nicholas, the ])atrou saint <»f 
navigators; in Protestant times down to 1803 the secularized 
<‘hapter was ^merally presiihsl over by a ]irince of the dunil 
house of Gottorp.^ There wore iiiagnificcnt convents of the Domi- 
liicuns, the, Franciscans, and the nuns of St Clara. The x>opulatiou. 


when the city and the II ansa were in full |w3wer alvmt 1400, can i 
scarcely have been under 80,000, Bui sm h prosperity was not 
obtained by foreign commerce alone, though this was the principal 
occupation of the up[H*r classes : — tlm Junh r or Xnh'l i>:>mpany, 
a sort of patriciate (since 1379) ; tho incrcliant company, also 
patriciaus, l)ut mostly “rentiers”; the “nations” of the iirr- 
ijcnfakrcrt Sduj^icnfahrert A\ortjor(HlJ)ihrf,rt /{ignjubrert litnrkhohn- 
fahrer. From the very beginning various tra(lespeo]»le and hanfli- 
craftsiiieii had settled in tlie town, all of ♦hem frecineii, nf( Imnau • 
parentage, and W'ith property and houscst of tlieir own. Thoii«;h 
not eligible for the council, they share*! to a i’^»rtain **\l* iit m 
the .sejf.gijvernmeiit through the al*lcrmeii of e:u'h coi petalmu 
{ointt olliciiim, guild), of wliich some appear ns early as the 
statutes of llilO, and many more arise ami disapjMMr mi *‘,oiii.sc of 
time under authority of the council ami tho guidain e of cert.iin 
police magistrates (wetteherren). A number still exist, timl *)wu 
lheir<»ld pictur**8(|ue gable houses. Tlie rolls of nearly all liave been 
kept most carefully. Naturally thon^ arose mm h jealousy between 
tlie guil*ls and the ari.stocratic com|ianics, which exidusively luled 
the repuhlic. AfLer an attempt to upset the meichniits h.id hecu 
su]i]ir*.ssi *l in 13*^4, the guilds siicceede*! umh*r more favournhle cir- 
cumst:iiii*t‘s in 1408. The old patricinu t'oiincil left th*; * ity to 
appeal to th(‘ llansa ami to the imperial authorities, while a new 
coumdl, ele*'te«l <diielly from the guihls, with democratic tenden- 
cies, to<»k their ]>hm**. In 1110, liowcvcr, there was ;i c*»mplrtc 
restoration, owing to the interference of the confe*h‘rate«l cities j*im1 
(if two kings of the Romans, liupcrt ami Sigisimunl. 'fhe aiisit). 
cratic gtivernmcnt was exjn llcd a seeond time when deinociacy aij*l 
ndigious sectarianism got the up]icr hainl under tlie dj*'ta1orshi]» **f 
Wullen\\<'ver, till tin* old or*lcr of tilings wa,s once more iv-* stah- 
lish*‘*l in 1535. Nevertheh‘ss tin* nietlheval lOiiirch Innl been linally 
Knp|»laiiti-il by tin* Luthi iaii Ihdormation, ainl tin* t»*inicm*y to 
increase the poKtii*al i»i ivileges of the *.**>mmoiialty iippcsreil again 
and again. In the ctmstilutiijii of KiOO, iiiidi'i* the [•rcrtsnrc of a 
great jmhlio debt, the seven upper *oiiipaiiie,s yielded to (8) tho 
f /cfrinn/sr/nirbb r {morchiuii tailoi^),(y) the groiris, (10) tin* brewers, 
(11) the marineiH, uml (1‘2) tin* coml»ined tour gi eat guiltls, viz., 
th** smiths, bakers, tailois, and shoeiiiakeis, a s[M rilie<l share in tin*, 
(in.iiK'ial ndmiiiistration. Nev»*rtlielcss they inuitinin'*! to choose 
the iiiogi.st rates by c*)-opta1i*»n among Unuiiselvcs. Three of the 
four huigonmst*.'r.sand twotif the scnat*u*s, how**VLT. henc* roith had 
to he graduates in Itnv. 'I'heir constitution, set asid** only iliiring 
the Kreinli a,s**einlcin y, has suhsenneiitly be* ii slowly i*'lornn d. 
Fnmi 1813 senatorial uinl civi** d**pulii*s join***! in the a*lTniiiistratioii 
of Mil annual hmlget of im-oiiie, expenditure, ami puhli** debt. Jhit, 
the reform committi**} of ’SI 4, of whi<.‘h the olject W'as to snh.stitiit**. 
for th*i rule of the old c'omjianies a \vi*lcr ]*ai tici])ation of the 
<*itizeiis ill their coiiiinon alfuirs (most of the leain*d pr*)tcssioiis, 
many proprietors, and tlm snluirhan j**»}»ulatiori being without any 
repre.seiitation), had made, v*ry little piogivss, wlicn under the 
pressure of the ev* nts *»f the year 1S18 a representative assembly 
of OTIC liumlroil and twenty inemhers, elected by universal suffrage, 
obtained a jdaeo beside tlie senatorial goveriiiin'nt. By th** cuiisti- 
tuthm of the ‘2l)th llcceinher 1S51 th** si iiate, for which all l•lti/^■lls 
above thirty years of age ai»* eligible, has at present fourteen 
members. Eight mu.st he tak**n from the learm'd piofessi*m.s, (*f 
whom si.K have to he lawyers, wliile of tin* rest iive ought to he 
mi'i'idiaiits. Every second year the otlicos ami de]*ai tmeiits are ii*- 
«listrihut<*d, to h** in most c«.s*s adniiiii.st*T(**l c*)nj*)intly witli 
deputi**s of the assembly. The I'n-sident **f the senate, * hoseii lor 
tw’o years, retains tlie old title of hnigomastcr. The memhers of 
the as.sernhly, wliicli participates in all ] ui hi ic affairs, are elected f*»r 
six years, and must be .summoned at least six times a year, while a 
committee of thirty inetnlK*rs meets **very fortnight simultaneously 
W’itli tlio ])eri*Kli**ril .sessions *)f the, .senate, 'i'he.se truly democrat ie 
institutions have h«*eii seareely at all nioditicd by the resuscitatnui 
of the German eriipiiv iimh*r the king of IVu.ssia. But evidently 
tho ancient republic Inis lo.st some im]>oitant attiihutes of .i 
sover**igu state liy gi'big up its own military contingent, it.N right 
of levying custom.s, its coinage, its postal diic.s, its judicatun*, to 
the n* w iiatioiml eiiqiire. On the other haml, it l;js pivseivc*! it*, 
iiiunh’ipal .self-government and its own tcrritoiy, tlie inhahit.niis 
of which now enjoy eipial ]>olitieal privileges with the citi/ciis 
The territory, of about 5J German .sipiare miles (118 Eng s*|. m. k 
iiartly extoinls tow'iinls tho mouth of tin* liver Tr;iv**, wIn*ro the 
Dorough of Truveiniindo Inis been tho projierty of Taiheck sime 
132th and partly con si .sts of numerous village.s, manors, farms, and 
corn, pa.stnre, ami forest lainls scattered over the ailjoiiiing pmfioiis 
of the duidiiosof Hol.steiiuiml J,.aiienhiirg. The inaii*»r and iKiioiigh 
of Bergodorf on tho Elbe, IJ <icriiian sipiare miles, l<ing lidd by 
Lnheck in common with Hamburg, was ccd*‘*l 1«> the latter by 
tn‘aty of 1st tTuly 1867. The lambs wliich remain to Luls'ck an* 
thinly p**oplcd, for, according to the <*ensus of ls75, of tlie total 
of fid, 912 inhabitants 44,799 lived in laiheck it.self. The va.st 
majority, 55,69.3, an* Lutheran IVotc.stanfs, wIiom* service con- 
liiiucs in the mugiiiticeut city chiiirlies, th * cathcdr.tl, two parislic.s 
dt Traveiuundc, ami tho four count ;y parisln‘s. A cch hrale«l high 
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Ds* l» M»1 i,'4Mnn.i''iuiu) I'j silii.ittMl \\\ Ihv sjmi-ious «it‘ St 

< '.itli.uiiii , loiiiu‘il\ tluj luniso of the l'’i;n»risv'aijs. 'I'lu* * li.»ritabltt 
iiistiuitioiis 1 ‘njoy ii Isii^r, \v*‘U-.uiinini^li'ii‘il ^uoju 1 1\ , « liii'lly the 
l.iinK i>l' til • of St .lohii ainl llir li(».s])it.il «»1 the Holy 

Siii^c llieie li.i; » .i “ Gi /nr 

tl*iinix' Gi Mn*iiiniil/i,oi*r \\illi .1 lu.iin h union lor tho 

liisi.ii \ I lii‘ tint iipiil i»‘.s ol Lulu-* k. w Im-li li.is roJl«*« le(l a valn- 

.infi* iiiiiM>mii .iinl |»ioiiioii-N itii I >01 t.i lit histoiiril piililiiMtioins, tho 

ni.itn i.il.s of wliii h an.* in tlie iiio>t unitjun namit ipal arrhives 

ill o\i'*lrnt i*. 'i'ln* iin oiue ainl r\|K U«liluii‘ ol tlir hulH-ek 
of ISsl li.il.iiiei’ •»\ith iiiarks ; the piilihr ih'iit ainouutsi ' 

to l,i»l;3 iiiaiks. | 

'rin.’ maiiiil.ii tuh ^ of tin- town .ir»- nunn ioii.s,, Imt not laii;e or im- | 
]n)ilaiit U\otvll<*n, liin-n. rofton, ami mIK ^otuls, If.itln i w.nvs, hard- | 
ware, toli.ii '-n ami jiir.set \« ■>'. 'rin 1 oniim uf, on the other hand, • 
i.-s eoii'^nler.il lie, tlie thief eNpoit- 111 iiiL^; I oi n, eallle, wool, ilnilii'r, ■ 
ami non ; while wine-, mIK'', eotton-', liaidw.iie, colonial produels, j 
and tlNe-slnU'i are iiiipoiiiMl. 'rin-ie l^ iv^nilar steanidiip eoininuiii- 
e.ition with ropeiili.inen ami llu* ll.iltie polls, and lour lines ot* 
r.iilw (\ ton\e|; 4 e in LulniU. Sinei ilu- deepening ol tlie Travo 
(Isrii) ol) sea-’^oiiio ^-lli]^■^ can • omt' np K* I.iiheek itsdl ; toriiiorly 
lhe\ nuniieirio unload at 'riaxemnmle. In 1 78 the local sliip- 
pin.:' tif Lnlieek amonnled to hi ves,. l.of ao-orcirau. tonnage 

(-7 steanieis, 1 on4 lior.se-piiwei\ tlliid tons). In lioOti \essels 

sti-aiiieis'' with a loiin.i^e ot :jnl,!ilo iiiteivd, and vessels 
tl*7'J steamers^ with a loiin.iu;e ol dn7,r)li7 i leai'ed the port. 

Si !• /h f'.’i-niuttt fK Lu'f • t Hi- a I’'li si , <’. W. I’.tuli, Lnheckixvhfi 

y.n^hi fif Hin l/iM.n/c/.'. ^ t! I -I •! fiifii ^nt/i i> r/ii, 1 ^ 17 , \V«iii/ Lutm'k nuUr 
./«/./« 'I M'// « ,e/ 1 '•» /', 4 xiiK I ■» I*' , W M. Ills* I s “ l.iihrik, ‘ in niuiit.M lili 

iiii'l I'l.iliT /J* N .'>{</ t-i r- ' f‘th h i\ ji 7 a . Wi lii iiiiitiii. />/! 

l.nt;>'k I'-f u /iiuttnU.ii 1> s* I ifi'i hu iin>i Kohuj Wtildi- 

nt t m n (It- r.) 

LriiLlX, ;i town «•! ItusMun roluml, cajiital uf llio 
|>roviin-e c)l .Siiiiii* ininie, (I(> miles .sniiili east of Warsaw, on 
the liist r/\ea, a tiibutary nf the Wiepr/. It is the. most 
iinporlaut t«.»N\n ol I'olainl after Wars.iw anil Lodz. It 
has an old eitatlel, many ebiiirhes, and sevi ial edncMtiuiial 
and eharil.ible iiistitntiuiis, und it is tlic see of ti bishop. 
Lublin is one ol tlie ebiel centres ot the manufacture of 
tbre.id-yarn and of linen ami hemp ^ood.> (to the value of 
mon‘ than L2hi),0U0), as well as of wo(>llen stuffs : there 
is aLi> an active trade in corn and cattle. The three 
annual fairs have a certain im[)ortanee for llu: neij'hbouriiig 
district. Thu |)o[)iilaliuii in lt>7d was and is 

rai«iilly inei easing. 

Tilt' il.iti of th< loiiml.itioii of TiUhliu is unknown, hut it wu.s in 
( xi.'Ntt nee in tin loth eeiilnrv, aiui his .1 thnoh which is saitl to 
hi\e het'ij lniilt in Ihiiin^; the lime ol the .higelloii'N it wa.^ 

the imtvl iinp"i! nit i it\ h<'twei.n (he ViM ul i .'ind tie- h:iv- 

i |o,oot) inli.il'it ini'’ t 7 <',oiKi ,w • «»i«lni'.j to title r !iutln»riti< s;, iintl 
ki'-pni'^ in it-' iMijiis .ill Ihe ti.nle with lNtd<i!i.i, Vttlhsiii.i, und 
.1 iJn-'.ii. Indti'l, lie pit '.ent li»w 11 i ^ ..in loumied w il h he.i]ts of 
inin , wliii-li piiive th.il il Ihnm 1 1 y eo\ eied a maeh l.il^ii uie.i. 
lilll il wa.-. tl I ijllelil ly desIJnMil liV lilt* illlO.hU til 'I’.ill.ll’'. UJhI 

< '« • -•-.I' k'. In l.‘ih.8 .Old l.'ttiU it WM'> the M'ul ol the stol'lnv 1 oii- 
.jt whi-li the imioii Iti-iweeii rol.onl ami Litlniauia w.i.s 
tlf. i-hd. In 17n*J .'iimthei' eoii\ eiit itiM w a.s hi M in laihlin, in 

li\.'iii of \ iiuni'.l ii'v II. ami ai^aiiist rli.iih*-. wlu> ejiiied llie 

lown l'\ a -.inlt. 'ji\in.:j^ il 'ivei lo hi.saimy to lu' jiliimleivtl, and 
ed fol -1 \ Wit h'. .it .l.ietihiiw ice, the e.^^t.ite tif I'l ill* e Lllhoinirsk \\ 
in til-' i'.i'ji* ili.it.' in iylilioiirli'Mi.l. In l.S7il Luhliii w.i.. t.ikeii hy 
the .ill. I a hatth'. The whole .simoiimlin;^ country hs 

ijeli in lii^^toji. .(1 ii.iniiii'’i eUL'i .s of Ihe stru;^^gl(j of I’ol.iinL for iiide- 

Jtelidi Ijt I . 

lANTS arc Iluids which are iiiter[)ose<l betw'cen 
.solid maehiiie surfaces tli it arc reijuircd to slide on each 
other. The object i.s to Ic.'.scii the fiictioii, which is 
inj III lulls both in we.ariiig a\\ay the surfaces, and thus 
de.-truying tlie lit between them, and in di.ssipating and 
je.ndering nsi:le.:?.s [lart of the energy tran.sinitted through 
the machine. The ditlerence between the w^ear on 
unlubricated and that on lubricated surfaces is so serious 
that a comparison bet'voen the co.st of lubrication and the 
money .saving in avoidance of repairs i.s su|H:rlIuons. But 
the dilference in wear wlnui two ditferent lubiicanta aro 
u-ocd is n«.»t very great, and the proper choice between the 
twt. jul>ric*aiit'; depends on a coinpari.son of their co.st with 
iIm nil. unit of Aforking power they .save from di.s.^ipatioii. 
I! me Jihiee vX ‘hi inclusive of wagis for its 

applicalitih to the jouriifiL, die., be yv , if, in order to 

i 


lubricate as well as can be done with this oil any one 
working surface or set uf such surfaces, it is necessary to 
u.^e the fraction // of a gallon of oil per hour; if, with tho 
use of this quantity of the oil, there is still wasted in 
friction at these surfaces H horse-power; and if tho cost 
in fuel, water, wages, repairs, <S:c., of the w’orking energy 
is V [uT hour per horse-power ; then the money loss per 
hour caused by the friction is /#;/ + PIL By conqiariiig 
the values of this quantity for two oils, it can be determinecl 
which it is more advantageous to use. Of the commonly 
U'^ed oils, till*, higher priced are much more efficient as 
luhricants. If two oils of which the same amount 
i Mpiiivs to bj used htive the prices and and 

allow Hj and horse-power to be wasted, then the 

money lulvantago to be gained per hour by using 
tho lirst (the higher pncetl) rather than the second is- 
P(H.. Hj) - (^>1 - 'I'his is positive if 

Hi- fli. -Pa 

il i’ 

If this inet[uality is foiiml nu( to be true in any special 
coiupari.Miii, then tho cheaper oil should be used. P varies 
from ’jd. to o\t‘r l^ld., riccorditig to the class of eiigiue and 
boiler and lo the good or bad nianagL-meiit of the works, 
while /q yt., in comparing the extremes of cheap and 
e.\pensi\c cotniiicrcial lubricants, amounts to 2s. 6d. or 
more. 

To compare the advantages of using a larger or smaller 
umoiint t>f llio same oil, let ami //., bo the quantities 
Used, and the resulting wastes of horse-power be If^ and 
11.,. Then tlie u.se of the^ larger quantity i/^ will be 
economical if 

l\ll, or p • 

Considering th meaning of this inequality in the two 
cases of a high-priced and of a low-jiriced oil, in the 

former case I has a larger value, while ^ has also a 

I ih - ih 

larger value than *In the latter case. In both cases this 
latter fraction decreases with increase of ; but it de* 
creases more ru[)idly in the case uf a high-priced than in 
that of a low-priced oil, because the former is a better 
lubricator. Thus with the dearer oil the limit beyond 
which it i.s uneconomical lo increase the consumption uf 
oil i.s reached sooner than with the c.heaper, and it follow s 
that of the cheai»er oiks it is best to use a large <[uaiitity, 
while of the dearer a smaller aimmpt is what is most use- 
fully employed. Ff the law according to which II varies 
with ./ bo found for any oil, by experiment or otherwise, 
then tlie exact most eLMuioinjcal quantity can be found by 
ditlcreritiating />// -f Pll with respect to and equating tho 
uitrci\:ntial coefficient to zero ; thus 


dll 


dH 


P 

P 


w hen j- is expre.ssed in terms of y, ^ives this most econo- 
mical value of y. An example of the actiuil values of the 
(piantitir..s involved in these formulas is given by an 
lixperiment by Van Clete on ajoiirnal d inches in diameter 
by 7 inches long, in which the coefficient of frictron was 
found to be about '077, and there was wasted 3*4 horse-, 
power when *023 of a gallon was used per hour. 

Of the animal oils and fats suitable fur lubneation those 
commonly used aro sperm, lard, ueats-fout, tallow, and 
common whale oil Of vegeUible oils olive, cotton*-seed, 
ami rape-seed are extensively employed, the first mostly in 
tho.se countries where the olive is grown, and generally in 
the pure condition, while the last two are qfore used for 
mixing with higiicr class and more expensive oils. Vaiious 
fish A>ils are also much used, and uiiuerul oils new form a 
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large proportion of the ^laiiy lubricating compositions that 
are in use. For machinery ivhere considerable t^ressurc is 
exerted between th5 bearing surfaces the mineral oils are 
too thin, or, as Is termed, ato too wanting iti “ body ” to 
be quite suitable without being mixed With an animal or 
Vegetable oil. Unless a lubricant has considerable “ body ” 
it is (piickly pressed out of the bearing, atid an nnneees.-.aiily • 
rapid supply has to be provided. The same oil may be 
used several times over, and several itigenious designs of 
bearings for rotating shafts, su^h as Idayef Bt-others' or 
Taylor ^ Clmllen^s, whereby the Shaft itself as it runs 
round continually pumps up again to the top of the bearing 
the oil that has once been ti.sed, liave been very successful 
in practice. If an automatic arrangement of this sort is 
not employed, the oil dripping from the bearitig shouhl be 
etdlected in a pan and used again t(» fill the oil-cubs. The 
oil gets gradually worn oilt as a lubricant by becoming 
lillcd with dirt, ^jfiMly the dust of the atmospln’te and 
partly the minute iron aiid brass dust that is continually 
rubhod otF the bearing surfaces. Oils that have been used 
two or three times can be to a Certain extent repurilied by 
washing in a Solution of carbonate of sojIh (if putash and 
chloride of ralcium In boiling water. lUit it must not be. 
Kiqiposed that with repurillcatioii an oil may be used an 
indelinite«time as a lubricant. A large portion <»f it is 
actually eva[>orated l>y the heat caiisj^d hy the fricti»)n at 
th(! journal, and the tincvaporated peution .seems to ilfidergo 
some chemical change ifijurions to its luhricatirig pnqiorties. 
Vegetable oils are peculiatly rich in volatile con.stituents, 
and it i.s this fact probably, even more than the greater 
cheapness o! mineral oils, thflt has led to the largely in- 
creased use of the latter in the lubrication of machinery. j 

The <|uality of an oil may bo tested by chemical analysis ; 
hy measureiiieiit of density and viscosity ; by ob.servation 
of the temperature necessary for igiiifion in the atnio- * 
sphere, or, as it isl called, the “ flashing ” tem[)eraturc ; by ' 
observation of the succession of figured jiatterns prod nerd 
whef» a single drop of the oil is let fall ypon the surface of , 
pure water ill a cleaij disli ; by the rneasuromi'iit of the 
temperatures to w^hich a journal rises when running at 
diffebiTit .speeds and under different [)ressures, and when 
supplied with a given amount of tlie lubricant per ininiite ; * 
and by the rneasiircnient of the coufliciont of friction at the 
same journal with varying speeds of rotation and jnessures. 
Tlie last two methods of test are th(5 most interesting and j 
directly useful from a mechanical point of view, /.<■., I 
considering the oil as of lubricant simply. 

Tin- iiiJirhiiu* di'sigiird jiiid used by Professjur Thurston of the 
Sbwciis Institute <if technology i.s the best tliiil b:is yet been ecui- 
strileted to cftny out theso tosts.* la it a spindle is levolved in 
hofi/jintal Ix^nniigs by a bolt froTli tbo nuiiii slmft uf the ^S(»rkHIlop 
of tlie liistitut<‘. On tho ovorliaiigiug eml of this spindle is ioniied 
n journal frtun which is hnng a heavily-wadglited rod, 'riu» bear- 
ings ill this rod hy which it hangs on thr jtuiriial an- t»f brass, and 
tho two halves are ]»njs.sed dotVn upon tin? jfMinial with any «1esired 
pressure hy nioans of a sjur.al spring ]i)aced in tlie centre of the rotl. 
Tlie weight of this peiidniuiii prevents it revolving along with the 
snindle, hut tluj friction at the journal dellccts the |»cnduluni from 
the vertical lliroiigh an angle whose sine is a ineasuro of tlie fric- 
tiotial elfnrt. 'Uiorc i.s also insetted in the licnriTigs n thcrnioineter 
bv which tlm offrtot of tho friotioai in inrfeasing the teni|)oraturo is 
observed® With this machine Professor Thurslori has obtainetl 
extremely interestiug results regarding tho variation of the coelli- 
rieiit of friction with temperature, pressuro, and velocity of rubbing. 
These are suniimKrixed as follows. With great intensity of pressure 
Hfnl low velocity, the friction increa.HaR as tiio temperaturo is raised; 
but for each low velocity tho rate of iiK'rease of friction witli tciii- 
pcratiiro beconu's slower as tlie ])ressuro diininislic.s, and )HM-f»iiivs 
zero at II cerlnin limit of ]>res.snre whicli is liiglicr the IiigluT the 
velocity is. With high velocities the variation of fiicli»m with 
teinperaturois in the opposite direedton witliin tho limits of pressure 
commonly used. Again. at a given tein]a*r.'iturc and a given pn*s- 
sure tlio frictio# iirst di'creiises very ru))idly willi inciea.so of velocitv, 
Hiid tiieu above a certain limit of vehnity iricie.iNcs again .shuviy 
witii further increase of velocity. The limit of velocity at which 


the direction of variation ehauges from n* gntiv«* to positive docs • 
not appear to ilepend on the intensity ot pivs^inr, l»ut tin- change 
oiriirsat iiiuch lower veloeity-limits with low than with Iiigh tem- 
peratiircs. TJiirdly, with a given teTiiperatnif mtpI®!! g^ven velocity 
the eocilieient of friction, i.i\, the iafn) of frinion to imnnal pn-s- 
Hiii'c, at first decreases ra]»iilly with im pM^. nI j.t.ssiirc- :it low 
pn-ssunjs, and then at highm* pressunM inen-.isi-, .ig.iui \Mih i,h»* 
]«i‘r-.sun*. This law seelns to liold foi all Irmpi-Mliiic', and all 
velocities ; but bow the limit of pressing at whidi th«- vaiiatmn * 
changes In direction is altiTcd by altrration of tcnipn ituii- uid 
velo< ily Is ib)t as yot certainly det«*rmincd. * 

it i.s thus sei'iL tliat the vari.itioii of friction at Inhi x .deii jnoni.iU 
is extremely com]>llcatod, and has no resi tiihlanec to thi- mimjiI. l.iw 
of coiislunt ]Hoportionality lietwecn the friction and*lhc iiomumI 
picsmiio which until lately was eoinmonly la licved to hold gie»d t<>i 
mil iihricatcd Hat .surfaces. This sinqde law is n ally Inicha m.inv 
nnluhricated surfaces and through a tolriahly \\idc t.iiigc uf con- 
ditions, lint is not trim for all such .surfaces, ot uiidjo .dl, and 
c.spj'cia I ly extreme, conditions of pressure, vidoeiiy, and teiopj ninn . 

!‘ii»lc.SM>r 'l‘liur!«it*ni lias ciKhvivoUicd to represent these n^nlN in 
algcliiMii* formnhc, lait tlie nnmlicrot liis c\peiiiiieiits seems h.mlly 
sulliciciit to e.stablisli any gi'iieral inathi'inatic.il law wliich \vill he 
Inn* umler all circaiiiistaiici'S, and tlie particnlar formula* whii ]i he 
has adopted give v.-iliies tlilfcring vei}' consirlcrahly from tho.se given 
!»y soim* of Ins e.\p»‘rimcnts. 

'Ida* friction at :i luivricated join iial «lcpcmls leall v mm h nmie i»u 
tin*. \ Lscosity of the lulnii ant than on the fiictimial ]iiMp(iti. of 
tdiher of the .sfditK, wliic h m*vcr come in eoiifai f wlii*ii (In- Iiihii- 
caiioii i-y cjirefidly attended to. Tin* layei of oil imim'di.itel v in 
e4>iitaet uilli eitlier solid proh.ibly iloes not move at all i“i*la!i\elv to 
the solid, 'file iiihhing, then fore, in all piobahility take*, plai e 
l.<*l\\.‘en two .slirf.iees, oj l.ifhel* hetw«-eii .ill iiiilelinitel y hiige niim- 
her of p.'di.s of sinfates, of oil. 'I’lie viMO-ily n1 the t>d. whiih 
Inmleis fins rehitiv* moli«iii, is, however, verv likely alh* tel hy tin 
a^llM -ivo toicc* betwei n tlie soli«l and liipiid siiifmes, heeaiise, 
esjncl.llly if the iliteUsitV ol heoillig [ilessni’e be gr«Mt ainl the IiItii 
of lubricant con.setjueiitly very ihin, soim* at least «)f the Inpiitl 
motion will take ])laee \sitliiu the sphere of action of the cohe.-^ive 
foreis. 

It is of the greatest iiiiportanee in order to secure economy in tho 
use of Inbric.ints to inaiiitain tin* supply l<» e;u h jonilial .it a coih 
bt.iiil iinitoini r;ite. To elfeet this, iiuiiibei h-ss “ aiitoin.il ic. iuhii- 
cators’* liave been invented, 'fhe eommoii syphon oil-eiip i.s veiy 
cHieient so long as tlie rate of working is steady; but the .sii}'ply 
docs not aiilomatically vaiy with the nMjnli’emeiits d’he “ needle " 
Inhiieator alh»ws the oil to flow down to the jmii mil through a .small 
•stiJiight tube in which is placed .i w'lie w’hiib ne;iily bbuks ii]* tlu* 
tube. When the win* is inotitudess tin* ilimemsioiis 4if tlie spai e 
between tin* wire and tlu* tube an* (*npillriry, and no oil Ibiws. Win n 
the shaft runs, however, its surface scraping on the end ot tin* win* 
throws it into continual vibration, and this alhuvs a slow slieam ot 
oil to]iass downwards which is autinnalieally n*gulaled in .u ( tndaiiei 
with the spiH'd of iijvoliiti«»n. The ncces.Nity «a‘\erv pulis-t lubiua- 
tionof the cylinders of g!ts engines, wdiieli inn at afiigh .speeil and at 
a high lempoi.ituie, lias Ictl pi tlie. .idoptl«>n 1'\ Messis L'ro.ssh*y 
Plot lH*rs of an e.\fremely iii-al and perti cL ai iangenii*iil. A .small 
cMiikun tin* »‘inl of a .sfuiidlc, diiveii at a rate propoilioii.il to that of 
the i*iigine, has siiNpended fioni the ( rank pin a .shoi I win* ]m minium. 
At, the lower part of the revolution this pemhilnm dij»sinlo .i h.i.sin 
of oil am! lifts a ilrop Irom it. In the npi>(*r h.df of the ein nlar 
motion, tlie wire is dragged over .l little .seiutK*] e.\l«*!nhng over tin* 
open month of a pip<'. T’liis.ser.ipe.s thedio[» otf tin* iieniluliiiii, ami 
tin* drop iall.s from the .sera] u*r into the lube, along wiiich it llow.stt» 
the suira(*e to bo lubiicated. The number of diops is thus aei n- 
rately pioportioiicd to llie .sp(*«*d of the engine, ami the .si/c of «lrop 
can l«* vaiie«l hy Using smaller oi largt'i* wile loi the pemhlluiii. 

of f>/ Frirfiofi on f\ist~Iron Jtnirnols e/ 

tun'" F. nnil Vrhtrity 7.^»B Fnf pt'r Minntr ( from T/mrsfon) 


Name of Oil. 


Nntuihl Siuiiuujr fcilH*nn 

„ Wlaui* „ 

HleactiKl „ „ 

NntiiiHl Summer Whale 

Winter Laid 

txtm Neatsfoot 

ThlU.w 

llllxe 

Kcfliicd roltiiii .SiM«d . .. 

f;a|ii* .s«'imI 

Mfiilindeii 

Kcii»'*iiie ..... 

r.'iiatnri 



I’lcssuiv In Ih 

l*ei !*<J 




• 



Irt. 

:{-2 

ts. 

17 

■n. 

10 

•12 

**2.'» 

*14 

•on 

•(IS 

111 

•If: 

■T2 

•K/ 

•20 

■11 

•11 

0‘l 

•24 

•m 

•tl 

•10 

••2*2 

•Id 

■1-2 

II 

■IS 

1 • 

n;» 

1-2 

■17 

•n; 

•17 


•21 

•II 

1.' 

I 1 

Is 

■i<: 

1 ; 

tl 


12 

le 

rj 


17 

1 : 

17 

•Ji: 


I ! 



Other mineral oils than the kerosine and parattin give^.i .smaller 
«*«H*Micit*nt. F'li- miiK i.il 4iils geii«*Mlly the.h^w »■.*.! C'iff!i4 leiit appi*:ii s 
to occur at from 30 to 40 fb pre.ssuirf per .S4[u.ire inch. The supply 
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of oil in tlio exporiinents was intermittent, and must hav« Ikwii in- 
sufTicieiit for tlu* best lubrication. 

Tahhz of CuvJ/iciaits of FriHhn bet mail Steel Jovrnats and Bronze 
Beoringsi^ufnicated with Sperm Oil, ami run at different Pres- 
siires, VelocitidH^ and Temperatures {from Thurston). 


Velocity In fert per minute. 


Tompora- 

1 80. 



l(»o. 


1 2.'i0. 



1200. 

turo. 

— 

— 

— n 








— 

OeiriTes 

Press. 

Ib p< 

•r 

1’ 

ri'ss. 

n> per 

j PresM. til 

Pre.M.s. n> 

Press, lb 

Fahr. 

fo. 

III. 



sq. 

in. 


,ptT Mq.in. 

liKT sq. ln,| 

IHTsq hi. 


200.1 KK). 

i :)0. 

1 

200 

! 10(1.1 

1 .*, 0 . 1 

4. 

1 200 1 100. 

i 200. 

100. 

200.1 100. 

IdO 


!-0I2| 

I12:. 

■014 

|■0(^2 

OO.'i 

•0(i3 

i'OO.'i 



•006 

lao 

l•(Wf. l-Odf, ’ 

i-oo? ! 


OOH 

(Kt2 

oo:j 

•003 

•OO.’i ‘003 



•007 

110 

!-010 

•ont; 

'•(M> 1 

oni 

■002 

00;] 

003 

(M):> 

1*007 1 


009 

90 

i-oc^i i-oo:i 

;-oo4 

|-0!M 



•oo;5 


1-007 

-006 

016 


The joiiniul upon wliit li tlic atn^ve results were obtained was H 
inches in diameter and IJ incljes long. AVith a larger journal the 
results would juobably not be exactly the same. (K. 11. S.*) 

LUCAN. .Makcus Ann.kus Lucanus, the most emi- 
nent Homan poet of the silver age, grandson of the 
rhetorician Seneca and nephew of the philosopher, was 
horn at Corduba, November 3, 39 A.n. II is father, Lucius 
Atimeus Mela, ha<l amassed great wealth as imperial pro- 
curator for the province. In a memoir by an anonymous 
grammarian, who may have abridged Suetonius, Lucan is 
said to have been taken to Home at the age of eight months, 
to have displayed remarkable precocity, and to have incurred 
the di.‘^pleasure of Nero by overcoming him in a poetical 
contest. The latter statement seems to be founded upon 
a misapi)rehen8ion of a passage in Statius’s (lUnethfiacon 
lAieani ] but it is certain that Nero, whether from jealousy, 
as Tacitus aillrms, or on account of the republican spirit of 
Lucan’s poetry, forbade him to recite in [)ublic, and that 
his indignation made him an accomplice in the conspiracy 
of l*iso, 65 .v.D. Upon the discovery of the plot ho is 
alleged to have endeavoured to purchase safety by impeach- 
ing his own mother (“hoping,” says his translator Gorges 
quaintly, “ that this impiety might be a mcians to procure 
pardon at the hands of an impious prince ”). The state- 
ment, however, <)f Tacitus, that letters were forged in his 
name to implicate his father, warrants the suspicion that 
the evidence against his mother may also have been fabri- 
cated. Failing to obtain a reprieve, he caused his veins 
to be opened, and expired with great courage, repeating a 
passage from his Phirsalia descriptive of the death of a 
wounded soldier (“ Lucan by his death approved,” Shelley’s 
Athmais). His father was involved in the proscription, 
Ills mother escaped, and his widow Folia Argentaria sur- 
vived to receive the homage of Statius under Domitian. 

Besides his principal performance, Lucan's works 
included juvenile poems on the descent of Orpheus and 
the ransom of Hector, an unfinished tragedy on the sub- 
ject of Medea, and numerous miscellaneous piece.s. The 
Carmen ad Pisonem sometimes attributed to him is now 
more commonly ascribed to Saleius Bassus. His minor 
works have perished, but all that the author wrote of the 
Pharsnlia has come down to u.s. It would probably have 
concluded with the battle of Philippi, but breaks off 
abruptly as Ciesar, beset by foes, is about to plunge into 
the harbour of Alexandria. This incompleteness should 
not be left out of account in the estimate of its merits, for, 
with two capital exceptions, the faults of the Pharsalia 
are such as revision might have mitigated or removed. 
No such pains, certainly, could have amended the deficiency 
of unity of action, or supplied the w^ant of a legitimate 
protagonist. The Pkarsalia follows history with inevitable 
servility, and is rather a metrical chronicle than a true epic. 
If it had been completed according to the author’s design, 
Pornpey, Cato, and Brutus must have successively enacted 
the part^of nominal^ hero, while the real hero is the arch 
enemy of liberty and I.utjan^ Ciosar. Yet these defects, 
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though glaring, are not fatal or peculiar to Lucan. The 
real boro of Paradise Lost^ if has been repeatedly 
obser\*ed, is no other than Satan ; and Shakespeare him- 
self succeeded no better than Lucan in preserving unity of 
action when he wrote his Julius Casar. The false taste, 
the strained rhetoric, the ostentatious erudition, the tedious 
harangues and far-fetched or commonplace reflexions so 
frequent in this singularly unequal poem, are faults much 
more irritating, but they are also faults capable of amend- 
ment, and which the writer might not improbably have 
removed. As pointed out by Dean Merivale, the bom- 
bastic style of composition which prevailed under Nero 
yielded to a more sober taste under the Flavian dynasty ; 
and the lapse of time would have contributed to mellow 
the poet’s immaturity and chasten the ardour of tempera- 
ment which made him essay great themes “ ante annos 
Culicis Maroniani.” Great allowance should also be made 
for the difficulties the highest genius must encounter when 
emulating predecessors who have already carried art to its 
last perfection, and thus necessitated to choose between 
mere imitation and a conscious effort after originality. 
Lucan’s temper could never have brooked the former 
course; his versification, no less than his subject, is 
entirely his own ; he avoids all resemblance to his great 
predecessor with a persistency which can only haye resulted 
from deliberate purpose, while largely influenced by the 
declamatory school of his grandfather and uncle. Hence 
his partiality for finished antithesis, contrasting strongly 
with his generally breathless style and turbid diction. 
Quintilian sums up both aspects of his genius with pregnant 
brevity, “ Ardens et concitatus ct sententiis clarissimus,” 
adding with C(iual justice, Magis oratoribus quam poetis 
aimumeraiidus.” Lucan’s oratory, however, frequently 
rises into the region of poetry, especially where it sets forth 
ideas essentially sublime, and impressive in the mere state- 
ment. Buch are the apotheosis of Pompey at the beginning 
of the ninth book, and the passage in the same book where 
Cato, in the truest spirit of the Stoic philosophy, refuses 
to consult the oraMe of Jupiter Ammon. The exordium 
of the poem, and the portraits of C2csar and Pompey, are 
examples of oratory blazing up into poetry, as a wheel 
takes fire by friction. In some cases Lucan’s rhetoric is 
frigid, hyperbolical, and out of keeping with the character 
of the speaker, as in Csesar’s address to his legions before 
Pharsalia ; in general, however, it may be said that the 
more be is of an orator or a moralist the more he is of 
a poet. If this denotes that his genius was not essentially 
and in the truest sense poetical, the same may be said of 
Dryden and Pope ; and it at least proves him to have 
been in harmony with the living forces of his ago, in which 
rhetoric was a note of culture and philosophical humani- 
tarianism a growing idea, while poetry, though widely 
cultivated, was becoming more and more a mere orna- 
mental accomplishment. This is not the case with Lucan; 
his theme has a genuine hold upon him ; in the age of 
Nero he celebrates the republic as* a poet with the same 
energy with which in the age of Cicero he might have de- 
fended it as an orator. But for him it might almost have 
been said that the Roman republic never inspired a Roman 
poet * 

Lucan never speaks of himself, bul^^his epic speaks foj; 
him. The author of the Pharsalia must have been 
endowed with no common ambition^ industry, and self- 
reliance, an enthusiastic though narrow and aristocratic 
patriotism, and a faculty for appreciating magnanimity in 
others which is at least some presumption that he possessed 
it himself. Ho probably bore a strong family resemblance 
to his uncle Seneca ; but the only personal tijiit positively 
known to us is his conjugal affection, a characteristic of 
Soi^ca also, 
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Lucan, together with Statius, was preferred even to 
Virgil in fche Middle s/^ges. So late as 1493 his com- 
mentator Sulpitius .writes : — Magnus profecto est Maro, 
magnus Lucanus ; adeoque propo par, ut quis sit major 
possis ambigere.^’ Shelley and Southey, in the first trans- 
port of admiration, thought Lucan superior to Virgil ; 
Pope, with more judgment, says that the fire which burns 
in Virgil with an equable glow breaks forth in Lucan with 
sudden, brief, and interrupted flashes. In general, uotwith< 
standing the enthusiasm of isolated admirers, Lucan has 
been unduly neglected, but he has exercised an important 
influence upon one great department of modern literature 
by his effect upon Corneille, and through him upon the 
classical French drama. 

Tho moat celebrated editions of Lucan aro those by Oudendorp 
(1728), Burmann (1740), and Weber (1829). Bentley's einondutioiis 
are brilliant, but unsafe. Tho most elaborate criticism is tliat in 
Nisurd's iltudea sur lea PoSlea Latina de la Dicadence^ stern to the 
poet’s defects and unkind to his deserts. Dean Merivale has some 
excellent observatiiftaB in his History of Tviperial Jiotne^ chaps, liv. 
and Ixiv. Brebeufs French version is celebrated. Christopher 
Marbiwe, a kindred spirit, translated the first book of the Pharsalia 
into English, and there are other old versions by Sir Ferdinand 
Gorges and Thomas May. The latter's supplement is one of the best 
examples of modern Latin versification. Gorges's translation is in 
octosyllabic verse, and very curious. Tho standard English version, 
by llowo, is one of tho most successful translations in our language. 
It is somev^iattoo diffuse, but as a whole reproduces the vehemence 
and animation of the original with a spirit that leaves little to be 
desired. (R. G.) 

LUCANIA, in ancient geography, was the name given 
to a province of Southern Italy, extending from the 
Tyrrhenian Sea on the west to the Gulf of Tarentum on 
the oast, while to the noryi it adjoined Campania, 
Samnium, and Apulia, and to the south was separatud by 
a comparatively narrow isthmus from the province of 
Bruttium, which forms the southern extremity of Italy. 
It thus comprised the modern province of tho Basilicata, 
together with tho greater part of the Principato Citeriore 
and a small portion of Calabria. The precise limits were 
the river Silarus on the north-west, which separated it from 
Campania, and the Bradanus, which flhws into the Gulf 
of Tarentum, ou the north-east ; while the two little rivers 
Laus and Crathis, flowing from the ridge of the Apennines 
to the sea on the west and east, marked the limits of the 
province on the side of Bruttium. 

Almost the whole of the province thus limited is occupied 
by the rugged masses of tho Apenuines, w hich iu this part 
of Italy can hardly be said to constitute a range of 
mountains so much as a group of lofty masses, huddled 
together in a very irregular manner. The main ridge, 
however (if it be taken as determined by the watershed), 
approaches much more nearly to the western sea than to 
the Gulf of Tarentum, and is continued from the lofty 
knot of mountains immediately on the frontiers of Samnium, 
nearly due south, till it approaches within a few miles of 
the Gulf of Policastro, and thenceforward is separated from 
the sea by only a narrow interval till it enters tho province 
of Bruttium. Just within the frontier of Lucania rises the 
vary lofty group of Monte Pollino, the highest summit of 
which attains to an elevation of above 7000 feet, the 
greatest that is found in the southerik Apennines. Towards 
the east J;he mountains descend by a much more gradual 
slope to the Gulf of^arentum, constituting long ridges of 
Mils which subside l)y degrees to the strip of plain that 
immediately adjoins the shores of the gulf. This narrow 
strip is somewhat wider from the mouth of the Bradanus 
to that of the Siris, and again expands to a considerable 
extent at the mouth of the Crathis, but between the two a 
group of rugged hills descends quite to the sea, and forms 
the headland of Rosetp. The consequence of this constitu- 
tion is that while the rivers which flow to the Tyrrhenian 
Sea are of comparatively little importance, those t|^at 


descend towards the Gulf of Tarentum have* much longer | 
courses, and attain to a considerable magnitude. Of these 
tho most important are- -the Bradanus (still called Bradano), 
which rises near Potentia, and enters the gulf 'just to the 
north of the ruins of Metapontum ; the Casuontus 
(Basiento), which has a course almost exactly parallel with 
the preceding ; the Aciris or Agri ; and the Siris or Sinno, 
The Crathis, which forms at its moflth the southern limit 
of the province, belongs almost wholly to Bsuttiiim, but it 
receives a tributary, the Sybaris (Coscile), which fiow.s from 
the mountains of Lucania. Tho only considerable stream 
on the western side of Lucania is the Silarus or Sele, which 
constitutes its northern boundary, and has two important 
tributaries in the .Calor or Calore, and the Tanagrus, which 
joins it from the south, after flowing through one of 
thoso trough-like upland valleys so characteristic of the 
Apennines. 

The province of Lucania was so called from tho people 
of that name, by whom it was conquered about the middle 
of tho 5th century b.c. Previous to that period it was 
included under the general name of (Enotria, which w^as 
applied by the Greeks to the whole of tho soiithcrnmost 
jioilion of Italy. The mountainous regions of the interior 
were occupied by tho tribes known as (Knotrians and 
Chones, while the coasts on both sides w*ere occupied by 
Greek colonies, which attained to great power and pro- 
sperity, and doubtless exorcised a kind of protectorate over 
the interior also. (See GUii^CTA Maova.) Tho Lucanians 
were a Sabellian race, an offshoot of the Samnites of Central 
Italy, who pressed downwards towards the south until they 
gradually conquered the whole country (with the exception 
of the Greek towns on the coast) from the borders of 
Samnium and Campania to the southern extremity of 
Italy. Subsequently, however, the inhabitants of the 
peninsula which forms the extreme south (now known as 
Calabria) broke out into insurrection, and under tho name 
of Bruttians succeeded in establishing their independence, 
after which the Lucanians became confined within the 
limits already described. After this time we find them 
engaged in hostilities with tho Tarentines, and with 
Alexander, king of Epirus, who was called in by that people 
to their assistance, 32(> fi.c. It was immediately after this 
that they first entered into relations with Rome, with 
which they were sometimes in alliance, but more frequently 
engaged in hostilities, during the long-continued wars of 
the Romans with the Samnites. On the landing of 
Pyrrhus in Italy (281 b.c.) they were among the first to 
declare in his favour, and in conseijuencc found themselves 
exposed to tho full brunt of the resentment of Rome when 
the departure of Pyrrhus left his allies at the mercy of the 
victorious Romans. It was not, however, till after several 
campaigns that they were reduced to complete subjection 
(272 n.c.). Notwithstanding this lesson, the Lucanians 
again espoused the cause of Hannibal during the Second 
Punic War (216 B.O.), and their territory became the 
theatre of war during several successive campaigns, and 
was ravaged in turn by both contending armies. It is 
clear that the country never recovered the eflfects of these 
disasters, and under the Roman government Lucania fell 
into a state of complete decay, to which the Social War 
(90-88 n.c.) appears to have giyen the finishing stroke. 
In tho time of Strabo the Greek cities on the coast, once 
so rich and flourishing, had fallen into utter in.significance, 
and the few towns of the interior w’cro j^oor places of no 
importance. A large part of tho province was given up to 
pasture, and the mountains of the interior were covered 
with vast forests, which abounded in wild boars, hears, and 
wolves. • 

The towns on the east coHst, adjoining liie OulCiof T^rontiim, 
were — Metapontum, a few milen sou^ of tfic Bradanus ; liemiclea. 
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:i1 tile iiioiitli nf Vhr Anris ; .iTid Siris, on tlm rivor of Hif snnio nmno. 
*‘ri<is.- til iiv; lici II frnntu'r sinml Sy^»:ins »l'-strovf'l 

Ml r»lo Imr siilisrtjunit Iv ri-j)|:uod l»y 'iMiuni, williiti 

.1 li'W nf till* ssiiin* silt‘ (Mi tin* ronst INisidoiiiii, 

known nn<lr)' tho Koiii.iii oiim i niiinit I’.ostuin, iiiiiiK'iliati'iy 

or tin* Silanis ; lirlow lli.il « .inu- KIr.i «ii V* li.i, Pyxiis, 

• allrd l>y tliL* Koiiiaiis liiixcntuin, and Lans. iirar tin* tronlii'i of the*. 
pnk\iin i* towards Rruttiuin. Of fin* towns of tin' ntt nor, iioiio of 
, wliicli ♦*ver nttainod to any iinjiortaiK c*, tin* most •••nisidi'rabU* was 
l*oti’iitia, still nailed lN»tnf.x.i, and now llinna]ntiil of tin* Hasiliratii. 
'I’o tin* noiili, nyar tin* frontier <»f A]mlia, wen* Ai lnruntia anti 
Hantia j wldl**- din* south troin rotenlia was Onimrntiini, and still 
farther in that direitiiui w«re Nmiluni ami Muramim. In 
tin* upland valley of fin* 'ranairins were Atina, Foruiii Popilii, and 
(lonsilinum f Khnri (Kholi) ami Volerii (ihieeino), tlmu^h to tire 
north of the Silanis, wne also inelinled in Liieaiiia. 

F»)r administiativi* purp^Kr-; iimhr tin* h’oinan rnijiiiv, Liieania 
was always unit* d witli linittiuni. "I'ln* two loi'ellnT l•onstitut<*d 
tin* ihiid i»*i;ion of Aiuiuslus. (E. If. li.) 

IriTCMUS, C’vKiM.t *. {r. See Crkkk 

Cindt(Mi, \i»i. \\. p. ir^s. 

LUCAS OF Ufyukn (r. LU.ll-loSS) was horn at Leyden, 
where his father IFiigh .Uu'obsz i^ave him the first lessons 
in art. lie tlu'ii entered the paintiiij^room of Cornelis 
Engelbreelits/on of I^e\ih*n, and soon hoeauie known for 
his i*ji|)ai*ity in iiiukiiiy designs for glass, engraving copper- 
plates, painting pietnres, portraits, and landscapes in oil 
and disti'inper. Aeeording to Van Alandor he was born in 
14‘J4, ami painteil at the age of twelve a Jaigcuid (»f St 
Hnliert, for whioli as many florins were paid to him as Iu3 
nuinbereil years. He was only fourteen when ho finished a 
plate represe nting Alohainmed taking the life uf a friar, and 
at lifteen he produced a series of nine plates for a Passion, 
a 'remidation of 8t Aiilhony, and a Conversion of St Paul, 
'rin* list of his engravings in lolO, wdien, aeeonling to Van 
Mamler, he w^as only sixteen, includes a eelebruted Kcco 
Homo, Adam and Eve oxi>elled from Paradise, a herdsman 
and a milkmaid with three cows, and a little naked girl 
running away from a barking dog. It will be seen to 
what a variety of tastes tim youthful artist was asked to 
cater. Wliatever may bo thought of the tradition ombodicid 
in Van Manders pjiges as to tlie true age <»f Lucas of i 
Leyd(*n, t]n*ie is no donbf that, as early as loOS, In? ^vas ! 
a master of name as a cop[)m- plate engraver, and lead • 
launi’.lied his boat in the current wdiicli in those days led ■ 
to wealth ami to fume. Tlie- period of the great masters 
of etching, whirli had not yet coiiiebu* llolluml, was being 
pri'ceded by the period of the great maste.rs in the use of 
the graver. It was the time wlnat art readily found its ! 
patrons amongst tin? larg(i public that could ill afford to 
buy pictun*s, yet had enough interest in cultnn! to wash to 
educate. itst‘lf by means of prints. liUcas of Leyden 
becHine tlic representative man for the great public of 
Holland a^ Diirer becaimj the representative man for the 
great public of (jiuimany ; and a rivalry grew' up between 
the two ent:raver8, which came to be .so close tliat on tin*, 
neutral market uf Italy the products of each wrere all but 
evenly (pioted. Vasari dev(4ed almost etpial attention to 
both, atlirming indeed that Diirer surpassed Jmeas as a 
designer, but that in the U'^e df the graver they W'ero both 
uiisurp;is:,ed^a seule.nce which lias not been reversed by 
the criticism of our day. P>ut the rivalry of the two artists 
was friendly. About the timo when Diirer visited the 
Netherlands [juca.s came to Anlworp, wliicli then flourished 
greatly as an internatiimal mart for productions of the 
pencil and the graver, and it is tliought, not without 
^ea•^()n, that he was tlie master wdio took the freedom of 
the Antwerp guild in 1521 under the name of Lucas the 
Hollander In the diary which Diirer faithfully kept 
during his travels in the liow Countries, we find that 
at Antwf rp he.met Lucas, who asked him to dinner, and 
that liiirci ;iccepti:(l the invitation, and was miicli surprised 
at tlu: smallness <4 the DuUJiman’s sbitnre. Put he valuwl 
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tlie art of Tairas at its 'triifj figure, gT\,d exchanged tho 
Dutchmnn's [irints for (ught llorius’ w'ortU of his own. In 
roursii of time Lucas rose to inort' than a competence. In 
1527 he innile a tour of the Netherlands, giving dinners 
to the jiaintcrs of the guilds of Middleburg, <1*1 hunt, Maliiics, 
and Antwerp. Jfe was aoconipanied during the trip by 
Alabuso, wliom he imitated in his style well gs iri hia 
love of rich costume. ITut festive cheer and banquets 
disagreed with liiicas. On hia return home he fell »ick 
and remained ailing till his death in 1533, and when ho 
ciied he did so Nvith the tii'hi belief that poison had been 
administered to liim by some envious comrade. 

As ;iii t*iigr;iv(*r TjUc.'is of Loyden iloacnTs his reputation. Ho lius 
not tln*g**niiis, nor liail lie the tiiet, of Diirer; and lie displays moro 
el*‘vrr!i< ss of ex]>ressinn than skill in dislriVnition or refinement in 
details. I’nt his powrr in handling the graver is very gr(*iit, and 
sniiie of his portiaits, espcM-ially his o>\m, are eipial t<i anything that 
was hy tie* master of Nureiiiherg. Miieh that lie aeenmjili.shed 
as :i paint**]* Inis }>een lost, because lie workeil a g«»nd ileal upon eloth 
in disieiiiper. lint .some ]>ii*tiire.s have been iireserved wlneli hiirly 
inanife&t tin* infliienees under wliie.li he hei'aihe productive. In 
ir>2‘J In* painted the Virgin and Child with the Mngdale.n and 
a kneeling dniior, now ]m‘.served in the galle.rv of Munich. His 
iiiji liner was then vt ry much akin to that of Mabuse. The bast 
.ludgiMMit in tin* town Inill, now 1 he town-gallery ofbeyilen, i.seoin- 
posed on the traditional lines of (’ristiis and Memling, furnished 
with neaistcrs in the style of .lerome Kosch, and tignrrs in tlie 
stilti d attitinlcs of tlie South (Jermaii scliool ; the scale of cohmrs 
ill yellow, white, and gn‘y is at oiiee pale and gainly ; tlv*. (piaintest 
eonti.ists ,iie j>rodiict*il hy the ju.\ta]iosition of alahasler llesli in 
femah*" and hron/cd skin in males, or lilack liair hy^ tlio side of 
yellow, oi losr.coloiuvd drap(‘ry set sharply against apple-green 
or hlack. yet .some of the heads are paiiiteil with great delieacy 
and iiiodcIJed with exipiisife fiM'ling. Dr Waageii gave, a most 
favoiirahle o[iinion of a trl]»ty^ch now* at the Hermitage at St Feters- 
hiiijr, exenitcd, aeeording to VaiiJlIaiider, in 1.031, ropresontiiig the* 
hliml man of .h'licho healed hy Xesus Chriyt in tin*, jire.sence of the 
apostlc.s. llcic too tlio great Uernian critic observed the union of 
faulty composition with great liiiisli and waiiii tlesh-tints with a 
gaudy .scale of liarmonies. The .same df*fecls and cpuilities W'ill ho 
found in micIi spocinHUis of the. ma.ster’s art as arc still prcKorved in 
public eollcctioii.s, amongst whieli may ]»e m6*ntioiied tho Canl Party 
at Wilton House, the Penitent St *|crome in the gallery of JleiTin, 
and the hermits I’aul and Anthony in the Lichtenstein e.olleelion 
at Vienna. 

A few* days hcforeliis death JjUras van Leyden whs informed of 
the hath of a graiulson, Hrsthorn of hisMiily daughter Hroleheii. 
(Ireteheu’s fouitli son .lean de Il(M*y follow’ed the Jirofession of Ids 
graiidtatlier, ainl becaiin* well known at the Parisian eourt .a.s painter 
and eliamhcrhdn to tlu* king of France, Hemy IV. 

LUCCA, a city- of Nurtlicni Italy, the cliief town of .'i 
province, an arch icpiseu pal see, and the sent of a court «>f 
a.ssize, lies L‘5 miles by rail north-east of Pisa, in 4.‘r 50' 
N. hit. and 10 ' 28' E, long. Pitnated 50 feet above the 
level of iho sea, in the valley of the Serchio, the city looks 
out for the moat part on a liorizon of hills and mountains. 
Tlic; fortifications — pierced by fou?' gates — >vero commenced 
in 1504 and completed ip DH5, and long fapked among 
the mo.st remarkable in the peninsula. The city has a 
u ell-built and substantial appearance, its chief attraction 
lying in the numerous churches, which btdong in tfie maip 
to a welLmarked basilican typo, and present richly decorated 
exteriors, fine apsiilal epds, and quadrangular campaniles. 
Tin*, cathedral or church of Sf Martifi was begun in 1003 by 
Lisliop Anselm ; but the great ai>so with its tall columnhr 
arcades i.s probably tho oply rempapt of the early edifice. 
The west front, ‘‘buift during the first forty years of the 
13tli century, consists of a vast portico of th^ee niafgnificept 
arches, and above them three ranges pf ppen galleries 
covered with all tlio devices of nn exuberant lapcy.*' The 
ground plan is a t4atin cros.s, the n^ve beipjf 273 feet in 
length and 84 feet in width, and the tran8ei)ts U7 feet in 
length. In the nave is a little octagonal teniplp or chapel 
built (1484) by Matteo (>ivitali, whi(;h serves as a shrine 
for the most precious of (hp Lpcchese relics, a co(Jftr->vood 
crucifix, carved, according to the legppd, by Nicodonms, 
and miraculously conveyed to Lpcca in 782. The Sacred 
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Countenance {Yo^to ffanto\ eb it is^Snorally called, because ' 
the face of the Sifviour is considered a true likeiiesR, is 
only shown thrice a yAar. The beautiful tomb of Maria 
Ouinigi is described by Ruskin, Modern Painters^ ii. The 
churcli of Saint ^Michael, founded in the Sth century, and 
built of marble within and without, has a lofty and 
magnificent western fa^^ade (1 188) — an architectural screen 
rising much above the roof of the church. St Frediano or 
Frigidian dates originally from the 7th century; the front 
(of tho 13th century) occupies the site of the ancient apse ; 
in one of its chapels is the tomb of Santa Zita, patroness 
of servants and of Lucca itself. San Qiovauiii (originally of 
the 12th century), San Romano (rebuilt in the 17th century, 
by Vincenzo Riumamici), and Santa Maria Forisportam (of 
the 13th century) also des(uve to be mentioned. Among 
tlie secular buildings are tho old ducal palace, begun in 
ir»7S by Aminanati, and now tho residenco of the prefect 
aiul seat «)f the provincial oftlcers and tho public picture 
gallery; the Palazzo Pretorio, or former residence of tho 
podesth, now th# seat of tho civil and correctional courts ; 
th (3 palace, erected in the Ifith century by a member 
of the great Guinigi family, and now serving as a poor- 
house ; and the J fith century palace of tho ^farquis 
Guidiccioni, now used as a depository for the archives, 
'riio principal market-place in the city (Piazza del iMermto) 
has takeij possession of the arena of tlie ancient amphi- 
theatre, the arches of which can still bo s(»cn in the 
surrounding buildings. Resides tho academy of sciences 
just mentioned, which dates from 1584, there are several 
institutions of tlie same kind — u royal pliiloinathic aca- 
demy, a royal academy of arts, and a public library 
of 50,000 volumes. The eijk inamifacturo, which was 
intnidiiced at Lucca about the close of the lltli century, 
and in the early part of tho Ifith became for a time tluj 
moans of subsistence for 30,000 <'f its inliabitauts, now 
gives employment (in reeling and throwing) to only about 
1500. The bulk of the population is engaged in agricul- 
ture. [n 1871 the city had 21,280 inhabitants. The c(»m 

iinine has incrcabod from (>1,175 in 183 1 to 08,OG3 in 1881. 

• 

Lucca (lialin, laien) is^irohalily n jjlaco of Tjiguriaii orinjin. Fiisf, 
as the place to which Sonprouiim rrtiic«l (*21S 
hcforc the victorious ll:iniiihal, it passes out of sight again till 177, 
wlu u it IxM-aiiKJ the scat of a Itoiiiiiii colony. In the tuin* of Julius 
(’a'sarit is frcipicntly heard of as ji town in his ]»roviiicc of (’isalpmc 
Ofiiil and Liguria, to which he, repaired for coiisult.it ion with his 
jiolitical nssoi'inlcs. I5y Augustus it was traiisfiurcd to Ktriiria. 
Tluiiigh plundered mid deprived of part of its territorv hv (>doacer, 
JiUcca appears as an important city and fortress at the lime of 
Narscs, and under the Loinhiirds it was tho ivsi<lencc of a<lnkc or 
manpiis and had tho privilege of a mint. Ihe diikos graJnally 
extended their |K)wor over all Tuscany, hut after the death of the 
famous Matilda tho eity liegatt to const ituto itself an imloyiendenr. 
commuiiity, and in lltfoit olitained from Welf VI., duke of Havana 
and marquis tif 'ruscany, the lordship of all the country fur 5 inih's 
roun<l. [ntcriiiil <liseoni atforded an opportniiit y to Lguceione ddla 
Faggiola to make himself master of Lucca in LIH; but tlie 
Luceheso expelled him two years afti^rwanls, and hnndcd over their 
city to t’astruccio, under whoso niastmly tyranny it beeaino “for a 
moment the. leading state of Italy.'’ Occupied hy the troops of 
Louis of Havana, sold to a rich (iciiovese Chcrjirdo S]anola, scizetl 
hy .lohii, king of Bohemfli, pawned to tho Rossi of Parma, sold to 
the Flurentiiies, Rurnuiderod to the IMsans, iioininnlly liberutwl hy 
the eiu]>oror Charles IV., and governed hy his vicar, Ijiiccawassuh- 
joctod to endless vicissitudes, but inanngpd, at first a.s a ileiuocnuy, 
and jiffer ltJ28 as an oligarchy, to maintRiii “ its indepeiideiieo along- 
side of #’enioA and Geiio.a, and painted the won] fdbertas on its 
iMinmr till the Frenclv Revolution.” In the Ix'ginniiig of tlie IfUh 
century one of its leading citizens, Francesco Hiulatiiiicchi, made a 
nobh* attempt to give political cohesion to Italy, but jierisUcd on 
the, scaffold (ir»'lS) ; his statue by Ulisse. (^imbi was erected on the 
Piazza San Michele in 1863. As a principality formed in 1805 by 
Napoleon in favour of his sister Klif» and her husband Haciocchi, 
Lucca was for a few y ws vroiulerfully prosperous. It was occnpinl 
by the Neapolitans in 1814 ; from 1816 to 1847 it was governed ;is 
a <luchy by Maria Ijnisa, tiuecn of Ftruria, ami Ikt son ('harlcs 
li<)nis ; and it^fterwanls formed one of the divisions nf Tuscany. 

Tbs bishops of Liic.cn, wlio c.'in >)c trnefxl hack to 347, gnidnallv 


ncipiircil a variety of cvccplionnl mnrk^i of tHstim-lion, sucli .tm tin* 
p:i Ilium in 1120, and the an-hiepisco]»Ml fMnss tn»ni*Aie\Miider 11. ; 
iiiid at length in 1720 Hciieilict \III. r.n-.ctl tlicir sco to the rank of * 
an nrchbishojirie, without .suHrjignus. 

Sec Afemorie per serr/f nl/a stonti »/.-/ tiurafn ,h 7,e/r.r. ptihllvlip.l l.j. tin* Lnrcii 
Afiuleniy; Mazzarosa, di hucvn, Liue.i. is;;: litj.ifll, ;« th'lla 

Toscana, Florence, Ib.lft ; Frceiimn, J/tsi. and Arc/i. Loinlon, hs7'I. 

LUCCA, Baths OK (R.vom ih Lu ta, formerly ILxono 
A Corskna), a comraiine of Italy in tho province of Luci*.'i, 
containing a number of famous watering-places. Tlusy • 
are situated in the valley of the Lima, a tributary of tlio 
Sercliio; and tho district is known in tho curly history of 
Lucca as tlio Vicariadi Val di Lima. Ponte Sorruglic* (1(’> 
miles to the north of Lucca) is the principal village : but 
there are warm springs and baths also at Villa, hoece 
Bassi, Bagno Caldo, &c, Bagno a Corsena is incntioned in 
128*1 by Guidono daCorvaia, a Pisan histori.an (^lurntori, 
vol. xxii.); and by tho IGth century the waters had 
attainetl great celebrity. Fallopiu.s, who gave them eredit 
for tho cure of his own deafness, sounded their praises in 
15(;9 ; and they have been more or less in fashion since. 
The ttiuiperature of tho water varies from IHJ to 13.‘5 ’ Fabr.; 
in all cases it gives ofi* carbonic acid gas, and contains lime, 
niugnesiimi, and sodium products. In tho village ot Bagno 
Caldo there is a considerable hospital, constructed largely 
at tho expense of Nicholas Demidotf in 1820. dTio 
population of the coiumuiio was 11,000 in 1881. 

liU(3EXA, a town of Spain, in tho province of (V>r(lova, 
37 miles south Ro\ith-cast from that city, and 11 miles by 
mail south oast from the. Aguilar st.atii>n of the (’ordovii- 
Malaga Railway. It is pleasantly situated on the (.’uscajur, 
a minor tributary of the Genii, in a district that prodncc.s 
oil, wine, and centals in great abundance, and allurds 
exoelleid. pasture. Tho parish church, winch is larg(‘ but 
not otherwise rcmarkiiblo, dates from the beginning of the 
iGtIi century, d'ho chief industries are tho munufacture 
of hanlwure and pottery, bronzo lamps being a specially of 
Liiccna, and also t be large earthenware jars used 

throughout Stiain fi>r tho storage, of oil and wine. Tlu'n? 
Is considerable trade in the ]»roduce of the nt igldumrhood, 
and the liorst; mart is famous ihroiigiiout Andalusia. 'I’lio 
j>opiilation in 1877 was 19,5411 Lucomi was taken from 
the Moors early in the 1*1 th century ; it was in tho attempt 
to recapture it that King Abu 'Abtlallah (Pioabdil) of 
Granada xvas taken prisoner in 148.3. 

liUCKRA, n city of Italy, in the province of Foggia, on 
a hill in the midst of tl)e Apulian plain, lies 10 miles west- 
north-west of Foggia. Althougli a busy arul llouiisliiiig 
placo, with 14,014 inhabitants in 1871, Juicera is mainly 
of historical interest. The cathedral, erected on the ruins 
of the magnificent nio.sque, is a fine Romanesque building 
witb Gothic features ; and the castle, whose irr.posing ruins 
Btill crown the hill to the north of the town, w'ns formerly 
the grandest of all the. strfingholds posso.s.sed by the llolien- 
ataufen emperors to th(i south of tlic Alps. 

Hy .1 (rrerk tmdition llu* fonml'ilion of Tincm;> wns .I'.siLOied t«» 
l)iiirno«li*, and tin; slat’ie in its tcMiipli* of Miii**iv:i p.l^^^•^l a'? tin* 
aiitlientl* l‘.nlladiniii ; but tin* ]»bni* wiuild sn-ru to bi* n-allv of 
O.M-aii ruthor tb.iu Ikiuniaii nripii. Tho Romniw am* niar.-biiiL' to 
tin* relief of Luooria wbm they suUered tin- defeat .at I In- (Tiinlun- 
Forks; they ctfeeted it.s ea]»tiiiv in 820 it.c. ; .-unFwln-n tiny n* 
covered it iii 314 thi*y .slow a great p.irt of the inli.il it-oits, .md 
introduced .a powerful bo<ly of eolonists. During tin* So.niid 
I’uiiie War tho city was the lieadunarlers of tin- .\pnliriu .am- 
]);iiglis. It continiicd to exist ns a pl.n'e f»f some in.ark dow n 1 hmngh 
the eiiquro, ami i.s mentioned hy Fliny .as a eolonv l)«'.troyMl 
(6H3 A. n.) by tho emperor (\msta ns, who li.nl n*covrn*d it tiom the 
Lomliards, it was shortly after n*stored, ainl in 1227 it r.iised 
to more than its foiiner yuosperity hy Fieiloin k II., nlio Mflh ti 
there .a great VkhI}’ of his S.ii:ic*-u followers from Si< il\, and thus 
increased its po]mlation to jilwuit 77.0UO. Tin* .Moh.unnndan 
colony, however, >\as hrought 1i» ruin by tin- ln»st»ht\ of Clmrles 1. 
mid 11. of Anjou. I’reviousto ISOd Lu. i r.i w.is^tln* .tdiimii.sliative 
cent IV of the two pr<»\ iin es H.-isilii-ata .md Moline. Set* W. Ijang, 

in fm Nntf'Tt krirh, IV.-. 1S77. • • • 
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LUUERNE (German, Luzem\ a canton of Switzerland 
lying north-A^est of the central mass of the Swiss Alps, 

' having the canton of Aargau to the north, Ih^n to the 
west and south, and the small cantons of Zug, Schwyz, 
and UtAerwalGen on the east and south-Ciist sides. Like 
miKst of the Swiss cantons its form is very irregular, and 
it includes, besides a part of the Lake of Lucerne, the 
J^akcs of Sempach and Baldegg, and several smaller sheets 
' of water. To this circumstance is probably due the dis- 
crepancy in tlys various estimates of the area, which range 
from 498 to 585 square miles. The greater part of its 
territory lies in the low hilly region of north-western 
Switzerlanri, most of which is under cultivation ; but it 
has one considerable valley, the Eutlebuck, enclosed by 
mountains, several of which exceed 5000 feet in height, 
which is devoted to pasturage. The only considerable 
mountain in the canton is the Pilatus, a steep jagged ridge 
with numerous peaks, the highest of which is 7290 feet 
above the sea, forming the boundary between this and 
the canton of Unterwalden. I'he only river is the Kcuss, 
which issues from the lake at the town of Lucerne, but 
soon turns abruptly to the north-cast, and passes the 
boundary of the canton. Of many smaller streams that 
water its surface, the most important is the Little Emme, 
which drains the Entlcbuch and its tributary valleys. 
The soil is moderately fertile, and produces good crops of 
cereals, but the vine is grown only in a few exceptionally 
favourable situations. Some of the higher valleys, espe- 
cially the Entlebiich, are mainly devoted to pasture, and 
furnish cheese and butter in considerable quantities, of 
which the surplus is exported. The population in Decem- 
ber 1880 was 134,806, of whom all but 5634 were Homan 
Catholics. The language is exclusively German, and the 
people belong to the Teutonic stock. Excepting tho 
inhabitants of the town of Lucerne, they are mainly 
employed in agriculture. The men of the Entlebuch, 
leading a pastoral life and little exposed to intercourse with 
strangers, have preserved more of the original simplicity of 
manners and costume than is now often found elsewhere in 
Switzerland. They are famed for their strength and skill 
in wrestling and other athletic exerci.ses, as may bo seen 
at the HrhwiufjfcRte^ still frequently held in that di.strict 

IJke the ivst of northtTii Swilzorlrtiul, Laofnio was subject to 
the hous«‘ of Austria until 13S2, when its pcoph* joined the league 
of the forest cantons, I’n, Schwyz, ami I’ntcrwnldcn, thus forming 
the fourtli in date of tlie confederation. 'Phey boro their sliaro in 
the ])rilliaiit victory of .Sciupacli, fought in 1386 near the village of 
that name, and in 1402 anjuired tho Entlebuch by purchasi* from 
the Austrian duke. The goveriinieiit was until the end of the 18th 
century an oligarchy in the hands of a few families, hut in 1798 the 
Fp-nch invasion substituted democratic institutions. These, with 
Hrveral changes all tending to give more complete fiower to tho 
people, have continued to the present time. The ciinstituticm now 
in force dates from the 17th February 1869, and is based on tho 
princi[*lft which prevails throughout tho whole of Swtzerhind, that 
the sovereign ysiwer is vested exclusively in tho people, but may be 
exerciscitl cillier directly or through delegates elected by universal 
Kuffrage. Lucerne fonnerly sent a contingent uf 1734 men to tho 
federal army, but according to the latest return the number of men 
belonging to the canton on the rolls (in 1879) was 6176. In 1846 
Lucerne took a leading part in the formation of the ^(mdtrhmd^ 
a league of several of the Catholic cantons to oppose forcible 
resistanc4]i to thOJ-decree of tlie. federal govorniiient lor tho expul- 
sion of the .fe’juits from Switzerland. In the brief campaign that 
ensued in the following year, the forces of the Sonderbund were 
utterly routi*<l, and after a few days the <ronllict re?ised. Since that 
date the <*antou seems to have enjoyed comjdete internal tranquillity. 
Lucerne has produced a fair ppmortion of men who have distin- 
guished themselves in science, literature, jhilosoydiy, and art. 
Among nmny others wh(..se reputation is confined to their own 
country, the names of the naturalists Cappeler iin<l Lange, the 
hi.-.toriiins Etterlin and Ilaltha.sar, and the philosoplier Troxlerhave 
aiMpiirerl more yicrmanent reputation. 

Lucerne, the chief town of the Swiss canton of that 
nnme, stands on both Ijanks of the Heuss, where that 
river ]mvL^ from the ^north-west end of the chief arm of 


the lake of Lucema ' The position of the town is singn* 
larly beautiful. Beyond the lower hiTls, rich with plant- 
ing and cultivation, which slope* towaris the shores of 
the lake and the river, loftier summits of very varied 
form rise in the background. Most pronvnent of these is 
the many-peaked Pilatus, only about 7 miles distant, while 
the double summit of the Mythen, at the opposite end of 
the lake, is flanked by other less imposing summits, amongst 
which the Righi draws attention, owing to the fame of its 
panoramic view. The picturesque aspect of the town is 
much enhanced by the ancient walls, now partly removed, 
and the circular or octagonal towers which surround it. 
One of these, called the Wasserthurm, rising from the 
water’s edge, is said to have served as a lighthouse 
{ktcei'na\ and to have originated the name of the town 
and canton. The town appears to owe its origin to a 
Benedictine monastery which stood on the site of the 
present Ilofkircho. The buildings which clustered round 
gradually increased, until, early in the 14th century, the 
walls were erected for protection, and bridges were carried 
across tho river. The Rathhaus, which is the seat of the 
cantonal Government, is an ancient building adorned with 
wood carving and quaint pictures. In a large hall are pre- 
served tho portraits of the chief magistrates (Schultheissm) 
from the earliest times to the year 1814. Tho libraries of 
Lucerne are said to possess the most complete and 
important collection of documents connected with the 
history of Switzerland during the Middle Ages. The 
town library, now in the museum, contains about 12,000 
volumes, and is especially rich in manuscript chronicles. 
Tho cantonal library, reckoned at over 80,000 volumes, with 
many incunabula, was chiefly formed from tho libraries of 
suppressed monasteries. Other curious books are to be 
found in the library of the Capuchins at Wesemlin outside 
tho town* 

Besides two modem bridges which span the river, there 
are two wooden causeways, roofed over, and passable only 
on foot, which anciently served the wants of the inhabi- 
tants ; a third, tho longest of all, was removed in the pro- 
gress of modern iihprovements. Of those remaining, the 
more ancient, called the Miihlbrucke, was adorned with 
illustrations of the “ Dance of Death,” a favourite subject 
with Gormau and Swiss medheval artists; though much 
injured by time, they are still visible. The other woodj^n 
bridge — the Kapellbrucke — is decorated with numerous 
paintings representing events in Swiss history and in the 
lives of Saints Leodegar and Mauritius, the patrons of the 
city. The principal church, which ,.has little architectural 
merit, possesses a fine organ. Along with various religious 
and charitable institutions which seem fully adequate to 
tho wants of the population, ,a museum has been opened 
of late years which, among various other objects, contains 
an interesting archaeological collection, going back to the 
prehistoric period, and including relics of historical interest, 
such as trophies taken on the field of Sempach, formerly 
preserved in the arsenal The town contains one object 
of genuine artistic interest — the coUssal lion designed to 
commemorate the men of the Swiss guard who fell in the 
defence of the Tuileries in Paris on the 10th August 1792. 
The idea, which mighU easily have led an inferior artist 
into extravagance and vulgarity, was well suited (/or the 
simple and manly genius of Thorwaldsen, who supplied 
the model; and, although the execution is necessarily* 
somewhat rude, the effect is touching and impressive. In 
an architectural point of view the most notable part of the 
town is the wide quay formed on land reclaimed from the 
lake in 1852, planted on one side with trees, and on the 
other showing a succession of those great hotels which 
everywhere in Switzerland have been built to accommodate 
and to tempt the strangers who annually resort to the 
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countiy. This constant flow of visitors has led to a iarge 
increase of populaticii ; that of Lucerne, which twenty 
years before was Jittle over 10,000, was 17,850 at the 
census of 1880. (j- b*) 

LUCERNE, •Lake op, the name given by foreigners to 
the VierwaldstHtteraee, or lake of the four forest cantons of 
Switzerland. Only a small portion of its shores lie within 
the canton of Lucerne, but the name has been taken from 
the most considerable town which it approaches. Lying 
on the nprth-west side of the Alps of central Switzerland, 
this lake has extraordinary interest for the physical 
geographer, for the lover of natural scenery, and for all 
who feel sympathy with the story of Swiss independence. 
Like most of the other Alpine lakes, it lies altogether among 
the Voralpeuy or outer ranges of the Alps, but is remarkable 
for the extreme irregularity of its form, which suggests 
problems of much difliculty to the orographer. The great 
majority of the Alpine lakes occupy depressions or ex(!ava- 
tions in a single»line of valley ; and, so far as their form is 
concerned, the facts appear to bo equally reconcilable with 
the views of those geologists who believe the lake basins to 
have been hollowed out by great glaciers as with those 
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which refer their origin to disturbances of relative level, 
{ini restrict the action of the ancient glaciers to a secondary 
part in the result. The Lake of Lucerne, however, appears 
to occupy portions of four different valleys, urographieally 
distinct, and connected only by narrow and tortuous channels. 
Commencing at its eastern extremity, we have the portion 
called the Bay of Uri, which at its southern end receives 
the considerable stream of the Rcuss, bearing down the 
drainage of the Alps adjoiniflg the pass of 8t Ootthard. 
This extends from south to north about 8 miles, with an 
average breadth of less than 2 miles, enclosed between 
steep limestone mountains rising from 4000 to 5000 feet 
above its surface. At the north end of the Bay of Uri a 
low itact, only a fqw miles in width, divides tho shore of 
the lake from the little Lake of Lowerz, and another similar 
tract divides tho latter from the Lake of Ziig, so that it 
seems natural to conclude that if the Bay of Uri had been 
excavated by ice action it would have retained its original 
directioif and c^ied the waters of the Reuss to the Lake 
of Zug. In point of fact the channel of the lake is bent 
abruptly westward round the promontory of Treib, and 
extends in the same direction nearly 10 miles, with the 
local designation of Buochsersea But this channel is* 
closed at its wmtern end by a low neck of land, and the 
passage for navigation is through a barrow strait, less than 
half a mile wide, which connects the Buochsorseo, lying 
south of the Biirgenstein and the Vitznauerstock, with a 
third basin occupying the bottom of the valley which lies 


north of those ridges. Proceeding westward along this 
latter |)ortion of the lake, we find two deep bays, several 
miles in length, opening on either hand^ whilj^ a third 
extends somewhat north of west to the town of Lucerne. 
The bay on the left hand, opening towards the south-west, 
is called tho Alpnachersoe, while that on the opposite or 
north-east side is the Bay of Kiissniicht. At the central^ 
point where these meet it is sefin that they lie in a 
continuous line of valley extending from tlie Briinig Pass 
to tho Lake of Zug, as the Bay of Kiissiuicbt is separated 
from tho latter only by a low isthmus. Those who refuse 
to regard glaciers as the chief agents in the ejea^ation of 
lake basins ask how it can bo supposed that a glacier from 
tho valley of tho Reuss could have accomplished the 
hollowing out of the middle portions of the lake, and 
further inquire whether the glacier from the valley of 
Sarnen, which is 8U[)poscd to have excavated the bays of 
Alpnach and Kiissnacht, should not have .also c^learcd away 
the isthmus betw^een the latter and the Tiako of Zug, leading 
the drainage of the lake in that direction. The (luestion 
as to the tmo origin of lake basins in the Alps cannot bo 
satisfactorily discussed until their forms have been 
determined by numerous and accurate soundings, and this 
has as yet been done for the Lake of Como alone. The 
greatest depth hitherto measured in the Lake of liucerne 
is 1040 feet, but no connected series of soundings appear 
to have as yet been made. The mean height of the surface 
above tlic sca-level is 1 437 feet, or 68 feet higher than the 
Lake of Zug. 

I'hc irregularity of its form is the chief cause of tho 
unequalled variety which characterizes the scenery of tho 
Lake of Lucerne, but the geological structure of tho moun- 
tains that enclose it much enhances tho effect, [ts eastern 
portion lies amid the Secondary limestone rocks which are 
everywhere in the Alps marked by sharp peaks and ridges 
and precipitous cibgs ; tho middle part is enclosed by great 
masses of I’ertiary conglomerate, called in Switzerland 
Nagelfluhe, which constitutes such mountains as the Righi 
and tho Biirgenstein, sliowing steep faces with gently 
sloping summits ; while the western extremity is surrounded 
by swelling liills rii*hly planted and dotted with bright 
looking hamlets or solitary farm-houses. Tho forests which 
once ‘covered tho greater part of this region, and give tho 
local designation to the four original cantons of Switzerland, 
have been extensively thinned, but enough yet remain to 
add another clement to tho charms of the scenery. Vine- 
yards with Iheir formal row^s of stakes are scarcely soon on 
tho shores of the lake, but orchards surround most of the 
house»s, and the walnut grows to great perfection. Lucerne 
is the only town on tho lake. Altdorf, tho chief town of 
Uri, stands nearly 2 miles from the head of the Bay of 
Uri, and Schwyz, capital of the canton of that name, is 
nioro than 3 miles from the .shore; but since tho introduction 
of steam navigation several of the villages on its coast havo 
largely increased in population. 

Moilom aorptiolsm has thrown doubt upon many of tho dt'tails in 
the popular liiatory of the origin of Swiss indeprndem o ; hut it is 
certain lluit the snores of this lake nurtured tho who com- 
mciiceil t}io heroic etibrts that seciiivd freedom for their country. 
Here, at tho Ix^ginning of the 141h century, in an jigc when nearly 
all Kuro]»e was iu the hands of feud.^! oppressors, a li.'iinUV.l of 
iiiouiilaineers drove out the local tyrants and lov('llod tlu-ir stfotig 
holds, and a few years lati*r, on tho liolds of Morgnrtcn and I<oin- 
parii, ronfronte<i and put to flight the chivalry of Austria. TIh' man 
who can visit unmoved the («nitli, the spot, ovcrli>oking tho l^ iy ot 
Uri, consecrated by pi»pul{ir tradition n.s the scene of the first meet- 
ing of the e.onrcderatcs on tho night of the 7th October 11^07, must 
be devoid of all .sense of the sublime in n.ntural scenery and of the 
{ heniic iu huiiuin action. (L H.) 

[ LUCTA, or Lurv, St, was a noMo Christian virgin of 
j SynicuBO, who lived in the ivigii of. Pioclg^tianf Her 
mother^ having been miraculous! v cured of an illness at the 
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repulchre of Si Agatha in Catania, was persuaded by Lucia 
t<> distribute all her wealth to the poor. The youth to 
whom th^ daughter had been betrothed forthwith denounced 
her to I’aschasius the prefect, who ordered that she should 
be taken away and subjected to sliameful outrage. But 
it was found that no force which could be applied was able 
to move her from the spot on wliich she stood ; even 
boiling oil and Vmrniiig pitch liad no power to hurt her, 
until at last she was slain with the sword. Such in 
substance is the narrative t>f the appropriate lessons given 
in the Hoinau Breviary for the festival of St Lucia on 
December 1 3 (duplex) ; a later legend represents her as 
having plucked out Jicr eyes when they threatened to 
become a snare to her lover, and as liaving had them after- 
wards restored to her more beautiful than before. In art 
she is i-eprescntcil as Miti'eriiig martyrdom, as bearing her 
eyes on a wilvor, or .as carrying a tlaming lamp in her hand : 
in the last ease sJie is the type «)f celestial light or wisdom 
(comp. Dante, luf.^ ii.; Punj.^ ix.; /Vir., xxxii.). She is 
invoked in ca<e.s of eye-disease, and is also regarded as the 
patroness of the' labouring poor. 

LUCTAN, one of the priiu'ipal essay-writers (Aoyoypa^ot) 
and satirists of the post-Christian era, the silver age of 
Creek liter.itnre, was born at Samosata on the Knphrates 
in northern Syria.^ We have no indication of the precise 
date of Jiis birth, but it is probable that he flourished about 
or after the middle of the 2d century, as he mentions 
Marcus Aurelius and his war with the (lorinari Marco- 
niunni and Quiidi (170-71 a . i >.) in his Ahj-tituhr 43). 
ile tells us in the Somninm or Vita § 1, that 

jis means being small ho was at first apprenticed to his 
maternal uncle, a statuary, or ratlier sculptor of the stone 
pillars c.illed Herman. When a schoolboy lie had been 
in the habit of scraping the wax from his tablets and using 
it for moulding or modelling little ligiircs of dogs, liorses, 
or Having made an unlucky bcgifiniiig by breaking 

a marble slab, and having been beaten for it, ho 

absconded and returned home. Here he had a dream or 
vision of two women, representing Statuary and Literature. 
Both plead their cause at length, setting forth the 
advantages and the prospects of their respective jirofes^ions ; 
but the youth chooses JlaiScm, and <lc.cides to pursue 
learning. For some time he seems to have made money 
as a following the example of Demosthenes, on 

wrhose merits and patriotism he expatiates in the dialogue 
Demosthmis Pnenmium. It is clear from his numerous 
writings that he was very familiar with the rival schools of 
phihisophy, and he must have well studied tlicir teachings ; 
but he lashe.H them all alike., the Cynics, perhaps, being 
the chief object of his derision.'^ A largo number of 
philoso[)liers, both ancient and eontemporary, arc mentioned 
by name, nearly ulways in ridicule or disparagement. 
Lucian wa.s not only a sce[>tic ; he was a scoffer and a 
downright unheliRver. Me felt that men\s actions and 
conduct always fall far .^hort of their profes.siorjs, and 
therefore he concluded tliat the professions themselves w’ere 
worthless, and a mere guise to secure popularity or respect. 
Of Christianity he shows some knowledge, and it must 

' He it '»nl\ in Hi*- Tras 8ci ItTTopiau <riry- 

w']j(Tf Im! s]»»;;iks of r)]v Trarpiba ra 'S.aix6iraTa (jj 21), 

In Pivtifor (§ IS), liL- nf liiniM-li ^{tprn rtev ’Eircu^po- 

ribioov, 

^ The wonls Apiarro^ ipfioyKvfpos tli/m boKwt' 3) are probaMy 
h.'itincal, and n-ally UK'.'in <f>avAoi, “ b(A.oij<l-i;ilL/’ loi it i.s clear that 
he iliiliked his liru k*. ■* Ihid., § 2. 

* H«-rjce Diogenes is inude to say in Pnurtfor, § 23, uv^p Siirayras 
vBpKTfjiait se. irpht AovKtdi/ov In rrpufri^ i\i i'.ol) the same 

)»bilosopher .issert*. that ^‘any nno will l»r l.»i;li«-.l up to and get a 
ritp.itation il‘ only ht* lias iriijiiiilerjce .and abnsr " At the aiiotioii 
Dr>^o*nes i- \.'iliied at fimjiimf II). 3’hat Lin lun had firaetiseii in 
law ^ourf**, Iniin-'I liis ejin|iu-n<(i alterwg,. 3.'' agaiind the philu- 

Bophei^, is asserted in , t' 
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have been somewhat largely professed in< Syria at the close 
of tho 2d century.'^ In the P?»'dofvi(ruty though the 
dialogue so called is generall}'^ regarded, as spurious, there 
is a stattMiient of tlie doctrine of tho Trinity/’ and the 
^‘(laUlaian who had ascended to the third Heaven ” (§ 12), 
and “renewed** {avtKaCvuT^v) by the waters of baptism, 
may pos-sibly allude to jSt Paul. The doctrines qf the 
Aoyf>« and the “Light of the world,** and that God is in 
Iieaveii making a record of the good and bad actions of 
nien,^ seem to have come from the same source, though the 
notion of a written catalogue of human actions to be used 
in judgment was familiar to /Eschylus and Euripides. 

As a satirist and a wit Lucian stands without a rival. 
In the.se respects he may be said to occupy in prose litera- 
ture the unique position which Aristophanes holds in Greek 
pt)etry. But Avhothcr he is a mere satirist, who laughs 
while he lashes, or a misanthrope, who hates while he 
derides, is not very clear. In favour of the former view 
it may be said that the two main objects of his ridicule 
are mythology and the sects of pliilosophy ; in favour 
of tho latter, his bitter exposure of imposture and 
ehicfinery in the Alexander^ and the very severe attacks he 
makes on tho “ humbug ** of philosophy,^ whicli he every- 
w’lioro assails with the most acrimonious and contemptuous 
epithets. 

As a writer Lucian is fluent, easy, and unaffected, and a 
close follower of the best Attic models, such as Plato and 
the orators. His style is simpler tlian Plutarch*8, and 
8om(' of liis compositions, especially the Dialotjucs of the Ginh 
(p[». 2Dt-287) and of the Marine Deities (288-327), and, 
abi»ve all, the Dialogues of thf Dead (329-454), are models 
of witty, i>olishcd, and accurate Greek composition. Not 
less clever, though rather lax in morality, are tlio haipiKoi 
SiilXoyot (pp. 280 -325), which remind us somewhat of 
the letters of Alciphron. Tho sarcasms on the popular 
inylliology, the conversations of Pluto, Hermes, Charon, 
anti others of the powers in Hades, show a positive disbelief 
of any future state of existence. The model Lucian 
followed in these dialogues, as well in the style as in the 
sparkling and playful repartee, was die Platonic conversa- 
tions, founded on the drama, of which the dialogue may be 
called the jirose representative. Aristotle never atlopted 
it, perhaps regarding it as beneath the true dignity of 
philosophy. 1'he diahigiie, in fact, was revived and 
improved by Lucian/ the old traditions of the XoyoTroio/ 
and Xuyoypd^oL, and above all, tho immense innucnce of 
rhetoric as an art, liaving thrown some discredit on a stylo 
of composition which, as introduced by Plato, had formed 
quite a new era in Greek prose composition. For rhetoric 
loved to talk, expatiate, andjdeclaim, while dialectic strove 
ti» refute by the employment of question and answer, often 
in the briefest form. 

In his language, as tested by the best classical models, 
Lucian is at once elegant and correct. But he occasionally 
indulges in idioms slightly solecistic, as in the use of kAv 

** III thf3 Ah\ranflrujt (g 25) we are tolil that the province of Poiili.^, 
»bu‘ iiMiiii «if Syriii, was “full of C'hristiiniH.'* 

§ 12, v'^ip.thovra C-)t8i/ fifyav Ap-Bporov o8pavIa)i/a, vlhv TTarp^v, 
ni'cpjua rrarphs iKirop^vdptvov^ ty in rpi^y Koi iybr rpla, .a 
pas'iif'** which bears on tho rontroverteil procession “ a PatreVilioque.’* 

^ Itjtt/,, § 13. iEiich., Euui.y 26.5, bfKroypd^tp irdvr ^iroorf <pptvL 

" Al p. 792 fTerinotiimis says to Lyciniis (who must be assumed to 
represent Lucian hiiiiself), vBptfrT^s &cl trb, Ka\ olfK olb* 6 ri ira0iby 
puTtis ipi\o(ro4play koI if roDr il>i\ocro^ovpras &7rO(nrc6irT»it. la 
Trfirumrnt'/tfnia (§ 5) lie says he always guessed wlio were the best 
physical pliilosophers “by their sour-fttced looks, their paleness of 
complexion, and the lenglli of their beards,” Sec also ifu'd.y § 29. 

•* ILj says (sjieakiii);? as J^ltpos in Biit avcvsatiuty § 34) timt he found 
dialogue somewhat out of repute from tho too iiumernus questions 
(i.r., employecl by I^Jato), arid brought it Up to a rpor« human and 
natural standard,^ bubstitiiting banter and repartee fur dialectic quibbles 
and close logic.al reusoniug. 
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(icai &v) with a futhre or even an imperative, in place 
of ov, the particle Av Aiaplacod or wrongly addod, and a 
subjunctive mood instead of an optative.^ Nevertheless, 
he evinces a per/ect mastery over a language as wonderful 
in its inflexions as in its immense and varied vocabulary ; 
and it is a well-merited praise of the author to say that to 
a good Greek scholar the pages of Lucian are almost as 
easy and as entertaining as an Erjglish or French novel. 
In this respect they form a contrast with the somewhat 
“ crabbed” style of Plutarch, many of whoso moral treatises 
are by no means easy reading. 

Of course Greek, like every other language, is progressive, 
and the notion of fixing it to any given period as absolutely 
the best is quite arbitrary. We shall not be surprised at 
finding in Lucian some forms and compounds which wore 
not in use in the time of Plato or Deinostheues. Thus, 
ho has {fTTcpciScis for vTrepopas (p> 99), irca-cp.p.cVos as the 
participle of the nerfect passive of ire/iTrtu (p. 240), cva-catiKc 
the perfect of Jvorctoj (p. 705), to which a purist would 
object; and there are occasional tendencies to Laiinism 
which can hardly surprise us. From a writer living under 
Roman rule we may expect some Latin words in his 
vocabulary, as ^aKcp8<«i9 for and Roman names 

like Mayros, KcAcro?, KiKrjp (Oeler), ‘PovriAXiavo?, itc. In 
the Lex^)1umts a long passage is read from a treatise 
composed in words of the strangest and most out-of-the-way 
form and sound, on hearing which Lucian pretends to bo 
almost driven crazy (p. 342). His own sentiments on tin*, 
propriety of diction arc shown by his reproof to Lexipham s 
(§ 24), “if anywhere you have picked up an out-of-the-way 
wonl, or coined one which y«u think good, you labour t<» 
adapt the sense of it, and think it a loss if you do not 
succeed in dragging it in somewhere, even whc’u it is not 
really wanted.” The free use of such a vocabulary even 
in satire shows Lucian’s intimate knowledge of the spnriuus 
bombast which had begun to corrupt the classic dialect. 

Lucian founded his style, or obtained his flueiujy, from 
the successful study of rhetoric, by which he appears to 
have made a good incomo from composing speeches whicli 
attracted much attention.'^ At a later period in life ho 
seems to have held a lucrative office in Egypt. Wlun ho 
“all but had one foot in Charon’s boat” (he says in 
Apologia^ § 1), “he lent his neck to bo bound by a golden 
collar.” This oflice w^asto register the aettionsand verdicts 
of the law courts,- -ho was a kind of “ Jfaster of the Rolls,” 
who had the custody of the state documents, and received 
his salary directly from the king {Hid., § 12). Ho speaks 
of the emoluments as ou a-piKpos pLo-Oo^ iWinrvXvTdXavTos* 
We do nob know the date of Lucian’s death, but h© may 
have lived till about 200 

The extant works of this writer are so numerous that of 
some of the principal only a short sketch can be given. 
To understand them aright we must reniomber that tho 
whole moral code, tho entire “duty of man,” was included, 
in the estimation of the pagan Greek, in the various schools 
of phil(»3ophy. As these were generally rivalS, and tho 
dysteiQB they taught were more or less directly antagonist i(^, 
truth presented itself to tho inquirer, not as one, but as 
manifold. Tho absurdity and tlio impossibility of this 
forms Mie burden of all Lucian’s writings. He could only 

^ Thus in p. 591, vpo(\6titvoi tivo kndvrwv oirris &pttrra Karij- 
yoprjaai ay SoKp, either itrris hu &pi<rra konij or Harris kpitrra hy 
ooKolri IS required by the Ijiwh of Attic (Ireftk. 

• In describing a banquet Uxiphanea says (g 7), frorijpia (Ktira 
irayrota M rfjs 9€\jpiy(9ot rpairt(fft, A tcpvil^t/xtrtoirnT Ka\ rpurjAii 
fift^opovpytft fbkaB^ r^v K^pKoy Ka\ Bop.Bv\tos nai SttpoKv- 

ir€K\oy KoXyrpv^vri iro\\k oTa SripinX^s Hvra, tApvyaSTj re nal 
9 crrofia, ra pXy ^vKarjBfy, rk KyiiAOty, irdyrau/yroi ai’tfiOfpiipTjra 

nis (tccusai. (§ S7), wliere Rhetoric declaree sho liod enricheil him, 
^pMita okjiiKpky Awitny^yKa/nAyif iroXAo^f aal BavMO&fovt xAyous, 
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form one conclusion, viz., that there is no such a thing as# 
truth. 

One of the best written and must amusing treatises of 
aiitupiity is Lucian’s Ilislory^ which 'forms a rather 

long narrative in two books. It is composed, he says in 
a brief introduction, not only as a pastime and a diversion 
from .severer studies, but avowedly as a satire (oitc 
a/cojpipSr/Twg, p. 71) on thu poets •and logographers who 
have written so many marvellous tales, TroAAa reiMumu hul 
pvOf'dirj. lie names Ctesias and Horner; but Hcllanicus 
and Herodotus, perhaps other Xoywroun still earlier, appear 
to have been in his mind. ‘ The only true statement in 
his Jlisfon/, ho wittily says (p. 72), is that it contains 
nothing but lies from beginning to end. 

’Iho main purport of the story is to describe a voyage t(» 
the nuum. Ho set out, he tells ns, with fifty companions, 
in a well-provisioned ship, from the “Pillars of Hercules,” 
intending to explore tho western ocean. After eighty 
days rough sailing they canie to an island on which they 
found a Greek inscription, “This was the limit of the 
expedition of Heracles and Dionysus”; and the visit of 
the wine god seemed attested by sumo miraculous vines 
wliich they found there. After leaving tho island they 
were suddenly carried up, shi]) and all, by a whirlwiiul 
into the air, and on tho eighth day came in sight of a great 
round island shining with a bright light (p. 77), and 
lying a little above tho moon. In a short time they are 
arrt'stojl by a troop of gigantic “ horse-vultures ” 
(iTriruyviroi), and brought as captives to the “uiiin in the 
moon,” who proves to be Kndyniion. He is engaged in a 
war with the inhabitants of tUo sun, wliicU is ruled by 
King Pbuothon, the quarrel having arisen from an attempt 
to colonize tho planet Venus (TiUcifer). Tho voyagers are 
enlisted as “Mounites,” and a long description follows of 
tho monsters and flying dragons engaged in the contest. 
A fight ensues, in which tho slaughter is so great that the 
very clouds aro tinged with red (p. 84). Tho long descrip- 
tion of the inhabitants of the moon is extremely droll and 
original, and has often been more or less closely imitated. 
After descending safely into tho sea, tho ship is awallowed 
by a hugo “sea serpent” more than 100 milc.s long. The 
adventures tluring tho long confinement in tho cieatuio’s 
belly aio most amusing ; but at last they sail out through 
tho chinks between the mon.stor’s tooth, and soon find 
themselves at tho “ Fortunato Tsland.s.” Hero they meet 
wdth tho spirits of lieruos and philosophers of antiquity, on 
whom the author exi»;itiates at soino length. Tho tale 
comes to an abrupt end with an allusion t(> Tlorudotius in 
the promiso that ho “will tell the rest in his next books.” 
The story throughout is written in easy and oli'gant Greek, 
and shows the most fertile invention. 

Another curious and rather long treatise is eiititied 
AovKtov V o»'o 5 . Hie authorship is regarded as doubtful; 
the styh', as it seems to us, dues not betray another hand 
l*arts tif the .story aro cimr.se enough ; tho point turns mi 
one Lucius vtsiting in a Thc.ssaliau family, in wliicli tlie 
lady of the house was ti sorceress. Having seen In r 
changed into a bird by anointing herself wifli .M>me [totent 
drug, ho resolves to try a similar experiment on liiinM-lf, 
but finds that he has become an ass, retaining, ]ii>\M*ver, 
his hiinian senses :iml memory. The mistake arose from 
his having filched the wrung ointment ; however, he is 
assured by the attendant, Pahestra, that if he can but 
procure ruses to eat, his natural fuim will be icj'torid. In 
the night a party of bandits break into tin* limh^e and 

* bi p. 127 lie that ho saw iinuishoU in HaUos, luoro sovoroly 

than any othor siiinors, writers of laiso nairatodK, niiiotji^ whom woro 
(Hosias of Crhiiis .•md ni*ni<lotiis, Yot in lh« short t'.s.say inaeriVuMl 
Iferodoiu^t, p. S.'U, wislu-s it w’cru po^^Rlc fur Him iiuitatc tho 
many excolloncich of that writrr. ^ 
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^arry off the ntolen goods into the monntains on the back 
of the unfortunate donkey, who gets well beaten for 
stumbling on tUe rough road. Seeing, aa he fancies, some 
roses ill a garden, he goes in quest of them, and again gets ' 
beaten aa a thief by the gardener (p. 585). After many 
adventures with the bandits, he attempts to run away, but 
7a caught. A council is held, and ho is condemned to die 
along with a captive girl who had essayed to escape on his 
back. Suddenly, however, soldiers appear, and the bandits 
are arrested (p. 595). Again the ass escapes “ to the great 
and populous city of Beroia in Macedonia ” (p. 603). Here 
ho is sold to a strolling conjurer, afterwards to a market- 
gardener; and both experiences are alike painful. Again 
he passes into the possession of a cook, where he gets fat 
and sleek on food more suited to bis concealed humanity 
than the hard fare ho luis of late lived upon (p. 614). At 
last, during an exhibition in the theatre, he sees some roses 
being carried past, and, making a successful rush to devour 
them, he recovers his former shape. ‘‘I am Lucius,” ho 
exclaims to the wondering president of the exhibition, 
“and my brother’s name is Caius. It was a Thessalian 
witch that changed me into a donkey.” Thus all ends 
well, and ho returns safe to his country. Droll and 
graphic as many of the adventures are, they but too clearly 
show the profligate morals of the age. 

. The treatise On tJie Syrian (roddess (Mylitta, the moon- 
goddess, the Semitic Venus) is written in the Ionic dialect 
in imitation perhaps of the style of Herodotus, though the 
resemblance is by no means close. The writer professes to 
be an Assyrian (p. 452), and to describe the wonders in 
the various temples of Palestine and Syria ; he descants 
on the eunuchs of Syria and the origin of tlie self-imposed 
privation of manhood professed and practised by the Galli. 
The account of the temples, altans, and sacrifices is curious, 
if really authentic; after the manner of Pausanias it is 
little more than a list, with ]^e reasons in most cases 
addc<l, or the origin of the custom explained. 

J)e Jfortr Feregrini is a narrative of one Proteus, a 
Cynic, who after professing varioas doctrines, and among 
them those of Christianity, ended his own life by 
ascending a burning pyre (p. 357).^ The founder of the 
Christian religion is described (p. 334) as “the man who 
had been crucified (or fixed to a stake, avcuTKoKoirurOlvrti) 
in Palestine,” and as one “still worshipped for having 
introduced a new code of morals into life.” The zeal uf 
the early converts is sbowm by their flocking to the prison 
w’hen I’roteus had been arrested, by the sympathy conveyed 
from distant cities of Asia (p. 336), by contributions of 
money for his support, and by their total indifference to 
life ; for “ the poor wretches have persuaded themselves 
that th(iy will live for ever.” The founder of the religion, 
“ that first lawgiver of theirs,” says Lucian, “ made them 
believe that they are all brothers when once they have 
abjured the gods of Greece and worshipped the crucified 
man who is their teacher, and have begun to live according 
to his laws ” (p. 337). 

JUr a/irmatan is a dialogue commencing with a satire on 
the folly of the popular notion that the gods alone are 
happy. Zeus is rcjiresented as disproving this by enume- 
rating the many and heavy duties that fall to their lot in 
the government of the world, and Hermes remarks on the 
vast crowds of philosophers of rival sects, by whoso 
influence the respect and worshi[» formerly paicl to the gods 
have seriously declined. A trial is snppdsed to be held 
under the presidency of the goddess Aaki;, between the 
Academy, the Porch, the schools of the Cynic, s and 
Rpicureiins, anr| Plea.iUire, Picvelry, Virtue, fjuxury, &c., as 
variously impugned or defended by them. Then Conversa- 

^ It \n open to controversy snleth«*r he was ruit a itmrtyr at tno stake. 
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tion and Rhetoric come before the court, each having an 
action for defamation to bring agaifist Syrus the essayist, 
who of course is Lucian himself (p. 823). Uis defence is 
heard against the charges of both, and in <both cases he is 
trium[>hantly acquitted. This essay is brilliant from its 
clever parodies of Plato and Demosthenes, and the satire 
on tlie Socratic method of arguing by short questions and 
answers. 

The Lover of Lying discusses the reason 

why some persons seem to tako pleasure in falsehood for 
its ow'ii sake, and when there is nothing to be gained 
by it. Under the category of lying all mythology (<?.</., 
that of Ilomer and Hesiod) is included, and the question 
is asked, why the hearers of such stories are amused by 
them 1 Quack remedies, charms, and miraculous cures are 
included among the most popular kinds of falsehood; 
witchcraft, spiritualism, exorcism, expulsion of devils, 
spectres, are discussed in turn, and a gqod ghost story is 
tuld.in p. 57. An anecdote is given of Democritus, who, 
to show his disbelief in ghosts, had shut himself up in a 
tomb, and when some young men, dressed up with death’s 
heads, came to frighten him at night, and suddenly appeared 
to liim while ho was engaged in writing, he did not even 
look up, but called out to them, “Stop your joking” (p. 59). 
This treatise, a very interesting one, concludes# with the 
reflexion that truth and sound reason are the only remedies 
for vain and superstitious terrors. 

The dialogue Narnginm sen Vota (tlXoiov fi gives 

an a[)parently authentic account of the measurements and 
fittings of an Egyptian ship which has arrived with a cargo 
of corn at the J*ira 3 us, driven out of its course to Italy by 
adverse winds. The full length is 180 feet, the breadth 
nearly 50, the depth froixf deck to the bottom of the hold 
43 feet. The “wishes” turn on a party of friends, who 
have been to see the ship, declaring what they would most 
desire to possess. One would have the ship filled with 
gold, another a fine house with gold plato ; a third would 
be a “ tyrant ” with a large force devoted to his interests ; 
a fourth would like to make himself invisible, enter any 
house that be pleased, and be transported through the air 
to the objects of his affection. After hearing them all, the 
first speaker, Lycinns (Lucian), says that he is content 
with the privilege of laughing heartily at the vanity of 
human wishes, aspecially when they aro those uf professed 
philosophers. 

The dialogue between Philo and Lycinns, Cominum sen 
Lapithm, is a very amusing description of a banquet, at 
w'hich a party of dignified philosophers quarrelled over 
their viands at a marriage feast, and came to blows. The 
style is a good imitation of Plato, and the scene reminds 
one of the “clients’ dinner” in the fifth satire of Juvenal. 
One of tbo party is so irritated by taunts that he flings a 
goblet half full of wine at the head of another, who retorts 
by spitting in the f^ce of the aggressor (p. 441). Matters 
come to a climax by the attempt of one of the gnests, 
Zcuothciffis, to secure for himself a’^fatter fowl which had 
been served to his next neighbour Hermon. Each seizes 
his bird and hits the other with if in the face, at the same 
time pulling his beard.' Then a general fight ensues, and 
serious wounds are inflicted. The story is, of course, a 
satire on philosophy, the favourite topic of a writer who 
believed neither in gods nor in men. 

The Piscatory a dialogue between Ludin, Socrates, 
Pythagoras, Plmpedocles, Plato, and others, commences 
with a general attack on the author as the enemy of 
philosophy. Socrates proposes that the culprit should be 
tried, and that Philnsophia should assist in the prosecution. 
Lucian declares that he does not know where jiuch a person 
lives, long as ho has been looking for her (§ 11). She is 
found at last, but declares Lucian has never disparaged 
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her but only impostors and pretendera under her name 
(§ 15). He makes a Iftng defence (pp. 598-606), abusing 
the philosophers id the sort of language in which some 
schools of thccjogians abuse the monks of the Middle , 
Ages (§ 34)* The trial is hold in the Acropolis of Athens, 
and the sham philosophers, dreading a verdict against 
them, throw themselves from the rock. A Cynic flings ' 
away his scrip in the hurry, and on examination it is 
found to contain, not books or loaves of bread, but gold 
coins, dice, and fragrant essences (§ 44). The title of 
Fisherman is given to this witty treatise, because at the 
end Lucian baits his hook with a iig and a gold coin, and 
catches gluttonous strollers in the city while seated on the 
wall of the Acropolis. 

The Voyage H(me (KarairAovg) opens with the com- 
plaint that Charon’s boat is kept waiting for Ucrmcs, 
who soon appears with his troop of ghosts to bo ferried 
over the infernal river. Among them is a rvpavyos, one 
^legapenthes, who, as his name is intended to express, 
mourns greatly over the life he has just left. Amusiiig 
appeals are made by other souls for leave to return to life, 
and even bribes are offered to the presiding goddess of 
destiny, but Clotho is, of course, inexorable. The moral 
of the piece is closely like that of the parable of Dives 
and Tiazarus : the rich and prosperous bewail their fate, 
while the poor and afflicted find rest from their troubles, 
and have no desire to return to them. The Tvpawiy; here 
is the man clothed in purple and fine linen, and Lucian 
shows the same bitter dislike of tyrants which Plato and 
the tragic writers display. The heavy penalty is adjudged 
to Mogapenthos that he mayvever remember in the other 
world the misdeeds done in life. 

The fSale of Lives is an auctioA held by Zeus to see what 
price the lives of philosophers of the rival sects will bring. 
A Pythagorean, who speaks in the Ionic, first undergoes 
an examination as to what ho can teach, and this contains 
an enumeration of the doctrines usually ascribed to that 
sect, including metempsychosis. He ig valued at 7s. 6d., 
and is succeeded bj( Diogenes, who avows himself the 
champion of truth, a cosmopolitan (§ 8), and the enemy 
of pleasure. Socrates brings two talents, and is purchased 
by Dion, tyrant of Syracuse (§ 19). Chrysippus, who 
gives some specimens of his clever quibbles,^ is bought for 
fifty pounds, Aristotle for nearly a hundred, while Pyrrho 
the sceptic (or one of his school), who professes to know 
nothing,” brings four pounds, because ho is dull and 
stupid and has no more sense than a grub” (§ 27). But 
the mau raises a doubt, ^‘whether or not ho has really 
been bought,” and refuses to go with the purchaser till 
he has fully considered the matter. 

Timon is a very amusing and witty <lialoguo. The 
. misanthrope, once wealthy, has become a poor farm- 
labourer, and reproaches Zeus for his indifference to the 
injustice of man. Zens declares that the noisy disputes 
in Attica have so disgusted him that he has not been 
there for a long time^g 9). He tells Hermes to conduct 
Plutus to visit Timon, and see what can be done to help 
him. PlutuB, who at first refuses to go, is persuaded after 
a long conversation with Hermes, ftnd Timon is found by 
ftem digging in his field (§31), Poverty is unwilling to 
resign her votary to wealth ; and Timon himself, who has 
become a thorough misanthrope, objects to be made rich 
again, and is with difficulty persuaded to turn up with his 
mattock a crock of gold coins. Now that he lias once 
more become rich, his former flatterers, who had long left 

^ § 26, ** A Htone Ih a ; a liviiijr ^•roature is a iKsly ; 

you are a creature ; therefore you are a stone.” Again : “ Is 
life?** “No.** “Is a stone posscsseil of 
M ** ^<^**’ ** Are yoM a body ? ** “ Yes.’* “ A Im/if/ body I ” 

Yes. ‘ Then, if a living body, you are not a stone.** 
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him, come cringing with their congratulations and respects,# 
bat they are all driven off with broken heads or pelted 
with stones. Between this dialogue und^the Pluius of 
Aristophanes there are many close rc.sc niblanctjs. 

Uermotiinusi^}^. 739-831) is one of the lunger dialogues, 
Hermotimus, a student of the Stoic philosophy for twenty 
years (§ 2),. and Lucian (I..yeinu8) being the interlocutors. . 
The long time— forty years at ttfo least — reiiuired for 
climbing up to the temple of virtue and happiness, and 
the short span of life, if any, left for tlie enjoyment ol it, 
are discussed. That the greatest philosophers do not 
always attain perfect indifference, the Stoic idtimaluvi^ is 
shown by the anecdote of one who dragged his pupil into 
court to make him pay his fee (§ 9), and again by a 
violent quarrel with another at a banquet (§11). Virtue 
is compared to a city with just, and good, and contented 
inhabitants ; but so many offer themselves as guides to the 
right road to virtue that the inquirer is bewildered (§ 26). 
What is truth, and who are the right teachers of it, still 
remains undetermined. The question is argued at length, 
and illu.strated by a peculiar custom of watching the (/airs 
of athletes and setting aside the reserved combatant 
(irdpc&fm) at the Olympian games by the marks on the 
ballots (§§ 40-43V This, it is 2trgued, cannot be done till 
all the ballots have been examined ; so a man cannot select 
the right way till he has tried all the ways to virtue. But 
to know the doctrines of all the sects is impossijblo in the 
term of a life (§ 49). take a taste of each, like trying 
a sample of wine, will not do, because the doctrines taught 
are nut, like the crock of wine, the same throughout, but 
vary or advance day by day (§ 59). A suggestion is made 
(§ G8) that the searcher after truth should begin by taking 
lessons in the science of discrimination, so as to be a good 
judge of truth before testing the rival claims. But who 
is a good teacher of such a science! (§ 70). The general 
conclusion of this wcll-ar^^ucd inquiry is that philosophy 
is not worth the pursuit “If I ever again,” says 
Hermotimus, “ meet a philosopher on the road, I will shun 
him as I would a mad dog.” 

The Alexander or False Prophet is a severe exposure of 
a clever rogue who seems to have incurred the personal 
enmity of Lucian (pp. 208-265). Born at Abonotoichns in 
Bithynia, a town on the southern shore of the Euxinc, ho 
is dciioiiiiccd as having filled all the Homan province of 
Asia with his villainy and plundering. Handsome, clever, 
and unprincipled, he had been instructed in the arts of 
imposture by one of the disciples of Apollonius of Tyana. 
Trusting to the natural credulity of Asiatics (§ 9), he sets 
up an oracle in his native town, having buried some brazen 
tablets wliich pretended that /Ksculapiiis wimld be wor- 
shipped in a temple there. A long account is given of 
the frauds and deceptions of ibis pretended hierophant, 
and the narrative ends with his treacherous attempt to 
drown Lucian off the coast of Aniastris by a secret order 
I given to the pilot, — a design which was frustrated by the 
honesty ot the man (§ 66). 

The Anacharsis is a dialogue between §olon and the 
Scythian philosopher, %vho has come to Athens on purpose 
to leurn the nature of the Greek institutions. {Seeing the 
young men performing athletic exercises in the Lyceum, 
he expresses his surprise at such a waste of energy ami the 
endurance of so much useless pain. This gives Socrates 
an opportunity of descanting at length on training as a 
discipline, and emulation as a motive for excelling. Love 
of glory, Solon says, is one of tlie chief goods in life. 
The argument is rather ingenious anil well put ; the style 
reminds us of the minor essays of Xenophon. 

In all, one huiulml and tw«iity-foiir o^liiiit of TiUeian 

(excluding about lifty epigrams .uul tw<f laiiibic. pooms of no gri'iit 
I merit) are considtnud gcuuiim. Wo have given a brief account of 
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cj,omp of tlip longest and I'ieftt, Init many otliors. c.ij., IVtmufheus, 
Mt'JUpfmSf Li/r of Jktti 07 uu\ Tt*.nins^ XoHd Tro[f(rtlus^ The Drram 
(tr thr (Wl\ Icuromi'tiippus (;ui iiinusiin^ sjtii*' on lln* |diysi(’al 
]>]nl(»soj>lm’S^. MIT of considnaMr litcrarv amIu*-. Tin* i-xci'llpiit 
nlitinii of (\ ,l»L*obitz, in tin* IVubiicr M‘rir>, vliicli is funiishcd 
\Mlli a viMy lUMiipli'to ind»^\, the text in tin* htiuleiit’s hand 

ill a imiili nioio satisfaitorv stalo than li.i^ y l l.illnii to thn lot of 
IMut.nvli ill his Op*'ro Mot olio. * (F. A. T.) 

LUCIAN, the martf'r, was bnni, Ijkc the famnus lieathen 
writer of the same name, at Samosata. II is parents, who 
were Christians, died when Jie was in Jiis twelflli year. 
In his youth lie stiulieil under Murarius of lildessa, and 
after lueeiA'ing l)a|)ti?ni he adopted a strictly ascetic life, 
and devoted himself witli zeal to the continual study of 
►Scripture. iSettling at Antioch, he hecime a preshy ter, and, 
whilu supporting himself hy liis skill as a swift writer, 
hecame cclebiatud as a teacher, ]»upils crowaling to him 
from all quarter.N, so that lie ia repinled as the founder of 
the famous l]je«»logicaI school of Antioch. IIo did not 
escaiK* siUNpicion of Jieresy, and is represented as the con- 
JU'cting link between Paul of Saiiios.'ita and Arius. indeed, 
on tile deposition <»f tlio former, he was excluded from 
ecclesiastical fellowaliip hy three 8ucct\s.sive bishops of 
Aiitioeh. while the latter seems to have been aniong bis 
]>iipils (Theodoret, //. i. 3, *1). lie was, however, 
restored beforo the <)utbreak of persecution, and tho 
reputation won by his liigh character arnl learrung was 
.confirmed by his courageous niartynloiu. Jie was carried 
to Nicoiiiodia beforo tho cruel Alaxindn, and persisting in 
his faith perished .‘U2 a.o., under torture aiul hunger, 
whicli he refused to sEitisfy with food olleicd to idols. Jlia 
remains were con\e}ed to iJrepaiium in Bithynia, and 
uiid(?r Uonstantiuu the tow’ii was founded anew in Ids 
honour with the name of Helenopolis, mid e\enipted from 
taxes by tlie emperor (327 A.U., see Bonn 

ed., p. 527). Here, on tlic day after Kpijiliany 387 a.i>. 
(the day on which his martyrJoin was commemorated), 
Chrysostom delivered tho panegyrical honiil) from which, 
W’ith notices in Kusebius (//. ix. (1), Tlieodoret (lor, <v7.), 
and the other ecclesiastical historians, the life by Jerurno 
(IVr. III., cap. 77), but e^[)ecialIy from the account by »S. 
^fetaphraates (cited at length in Jlendiaidy’s notes to 
iSuidas, s.v. voGivti), tlie facts above given are derived. See 
also, for the celebration of his day in the Syriac churches, 
AVright, Cat. of ^yr. p. 283. 

Jcmnic says, ‘‘ Fonintur eius ih; Piilo lihelli et hrews n«l ikui- 
nullos ejii'itol.i* lait only a sliort fnigiiieiil of <jin‘ e]iistkj ifiM.jins 
(f*hriiiK Posrh., p. 516,. Till* iiutlunNliip «it' a eoiilcs-sicai <it’ l.uih 
;n<'nhril to Luri.ui ami put ftrlli fit tin* .srini-Ad.iii .mihmI of 
ATitiiif]i foil rioc-itiom'il. l.iirian’s nio'^t imjMUt.'int lit«T- 

Jiiv lalmur w;is Ihs edition (it llm Srj»tnrigiijt (MirivettMl hy tip* 
Ih l»r< u l-'ict, vhi<'h, aei-oiding n* .h ioiiu- fvh/t. A'///., li. 77;, in 
11 * foi’ii (’oiistMiitiijopli* to Aiitioj.li. Tliat llio t-ilitioii «»f 
Lii'i.in is n j.r*-,riit- d hy Ilit- t' \t U'.-d h\’ (.'lir\ sostoiu ;nnl 

'rh« <»dor' t, ns \\»dl .is hy certain f\t:iiit AfS.S., Midi ii> th** ArinidrJinii 
ol tin* linlisli MimiMim, \\:is pioVfd hy V. Fh ld {/‘ml. tnl 
J/i.^ofo^ I. Ip. piijiits out tliat ]jin-i-iii lillcd uj» la' Uiue nt 

til** S«*|»t 11 t* S.t .I'l Poiiip Iii'it witli till* llfhrrW flolli tlic otlici 
^Jn-ik li.!U’‘>l.iti'»iis. til. it liiv, iiH-ihiM) wn-, liaiinoniNt ir, ainl tliat lie 
s*'iurtiiu'*- iii'lul;;*- 1 in p;jMjiljM>{ii* ;i<Midon.s and otlnT eliangcs. 
iJi loii* ill - ion ot i’l* l‘l\ /A /■.//;/*/,, Ijrig.irdo liad iilrcady 

din.i Trd his .iTli. nli'ui to the Ant n« tn.iii lc\t (aslliat of Lnidan may 
!**■ oalli-d). 8< !• lii”! #S'// ;;///</»//* .'li. 1 pJ., \ Aiil'niohifuini cinrr twtn ii 
yios'f. tl. yr. t '• fit .oiKj rA *. .1. T. in u)ii. }i an i-dilioii of 

this r< cpiision is ]iioiiii'*(*d. nml tli<* m* niis IVir I'lr-'-tin;.'’ it descrihud. 
Thi.* ac*‘oinpJi.shii]* nt of this t.nk i.ny |.i* look* d to as the first 
.'•tcji ill th'_‘ proc'S’i of tim ing hai kwanU tlu* histoi v of tho Septuii- 

Phom a statcnif-nt of .fi ronic in his pn firc to tin* gii-jMd.s il.siM'iiis 
t-roliahl*: that Lnri'iii h.id .iNo aj.hfiiriii jixiii*.*^ IIp* Suiiiii rcrfiisioii 
of t hi* Xi w Tp.stamcnt text, hut of tliis it iuijvi'-'.ihji* h> Kpr.nk 
^vil}l rpit,t!rity. (^mipiini th" ini ro*lii*’toiy V'*liiiu(* of Wc!.-it- 
aij'l Hint''- Kf'K' Tf p. 

LUCIPl'dl, bishop of Cagliari (horice r*:dlf:d t\il,frlf(iniis 
oi rather 'f*o/y7/A//^//.sX- an ardent Kuppurter of the cause 
of Ath in.i-i'is, lifter the iirifrivmiriiblc re.sult of the .';ynod 


of Arles in 353 volunteered to jgo to the court and 
endeavour to obtain a now and impartial council ; he was 
aceonlingly sent by Pope Liberins, along with Pancratius 
the presbyter and Hilariiis the deacon, but did not suc- 
ceed in iirevcnting tho condemnation of Athanasius, which 
was renewed at Milan in 355. For his own persist- 
ent adherence to the orthodox creed he was banished 
to fJuriimnicia in Commagene; he afterwards lived at 
Eleulheropolis in Palestine, and finally in tho upper 
'i’ht'baiil. His oxilo came to an end with the publication 
of Julianas edict in 3(12. From 3(13 until his death in 371 
he Jived at C?agliari in a state of voluntary separation from 
ecclesiastical fellowsliip with his former friends Eusebius 
of Vercelli, Athanasius, and tlie rest, on account of their 
mild decision at the synod of Alexandria in 362 with 
reference to tho treatment of those who had unwillingly 
Ariiinized under the persecutions of Constantius. Tho 
laiciferian sect thus founded did not coi?tinue to subsist 
Jong after the death of its leader. It is doubtful whether 
it ever formulated any distinctive doctrine ; certainly it 
<lcvclo])i'd none of any importance. The memory of 
Lucifer is still cherished in Sardinia ; but, although popu- 
larly regarded there as a saint, he has never been 
canonized. 

The rmitrovershil writings of Ludfer, dating ft*oni hfs exile, are 
cliii Hv ivinnrkahlt} for tlioir ]»a8flioii.itH zeal and for the bohlnoss and 
A ioli-iioc of the language luldresaod to the reigning emperor, whom 
hi* did 11 ' »L Fi nijile to call tho enemy of Qod and a seeoiul Siinl, 
Ahah, and Ji rolx.»ain. Their titles, in the moKt probable chroiio- 
Ingu a! order, aie Dr non pureendis in J)rnm deiinquevtibuft, iJe 
riyihu.s upostoticiSy Ad Covstantiiim Augiishim jtro Athnnasio libri 
?i., Ih' von cotivai'irjido mm Jiardicis, and Morimdinn essr. jito 
F t lot I h /. Tlicir ipiotationM of Senjdnro are of considcruble value to 
till* I*iili**:d .student of tlie JiMtiii text before Jerome. Tliey were 
JiiM (••»ll(*i*tiMl and edited by Tiliiis (Paris, 1586), iind afterwards re- 
])iinti d in the liWUothera Vahnmi (1618) ; tho best edition is that of 
the hrotlieis Colot (Venice, 1778). 

TA-CILlUiS. Among the early Homan poets, of whoso 
writings ordy fragments have been preserved, Lucilius w^as 
second in importance to Ennius. If ho did not, like the epio 
poet of tlie republii*, touch the imagination of his country- 
men, and give exjircssion to their highest ideal of national 
life, ho exactly liit their ordinary mood, and expressed the 
energetic, critical, and cimibative temper which they carried 
into )K)litical and social life. He was thus regarded as 
the most genuino literary representative of the pure 
Homan spirit. I'be reputation which he enjoyed in tho 
best age.s of Human literature is proved by the terms in 
wliich Ci(5ero and Horace speak of him. Porsius, Juvenal, 
and Quintilian vouch for the admiration with which he 
was regarded in the 6r.st century of the empire. Tho 
jiopnlarity which he enjoyed* in his owm time is attested 
by the fact that at his death in 102 n.c., although he had 
lillcd none of the offices of state, he received the honour of 
a juiblic funeral. 

liis chief claim to distinction is his literary originality. 
He alone among Homan writers established a now form of 
composition. lie may be called the inventor of poetical 
satins us he was tho first to impress upon the rude inartistic 
medley, known to the Homans by the name of satara, that 
character of aggressive hnd censorious criticism of persons, 
morals, manners, politics, literature, &c., which tlm word 
satire has ever since denoted. In point of form tho satire 
of Lucilius owed nothing to the Greeks. It was a 
legitimate development of an indigenous dramatic enter- 
tainment, popular among the Romans before the first 
introduction of tho forms of Greek art among them ; and 
it .sccniH largely also to have employed tho form of tho 
familiar epi.<4tIo which circumstances had developed among 
tlii ni about the time when Lucilius flourished. But the 
style, substance, and spirit of bis writings were apparently 
lid original as the form* Ho seems to have commenced hia 
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poetical career by ridiculing and parodying the conventional 
language of epi(J and tfagic poetry, and to have used in hia 
own writingH tlie language commonly employed in the social 
intercourse of jducatecl men. Kven his frequent use of 
Oreek words, phrases, and ciuotations, reprehended by 
Horace, was probably taken from the actual p: ictice of 
men, powerfully stimulated by the new learning, who 
found their own speech as yet inadequate to give free 
expression to the new ideas and impressions which they 
derived from their first contact with Greek philosophy, 
rhetoric, and poetry. Further, he not only created a style 
of his own, but, instead of taking the substance of his 
writings from Greek poetry, or from a remote past, hi; 
treated of the familiar matters of daily life, of the personal 
interests and peculiarities of himself or his contcmporarii s, 
of tho politics, tlio wars, the government of the provinces, 
tlie administration of justice, the fashions and tastes, iiie 
eating and drinking, tho money-making and inoney-s pend- 
ing, the scandafi and vices, the airs and affectations, wliich 
made up the public and private life of Kome in the lust 
quarter of the second century before our era. This ho did 
in a singularly frank, independent, and courageous 8]iirit, 
with no private ambition to serve, or party cause to advance, 
but with an Jionest desire to expose the iniquity or incom- 
petence ^of the governing body, tho sordid aims of tho 
middle class, and tlio corruption and venality of the city 
mob. There w^aa nothing of stoical austerity or of rhetorical 
indignation in the tone in which ho treated tho vices and 
follies of hia time. His character and tastes were much 
more akin to those of Horace than of either Persius or 
Juvenal. But he was what^ Horace w’as not, a thoroughly 
good hater ; and he lived at a time when the utmost freedom 
of speech and the most unrestrained indulgence of public 
and private animosity were the characteristics of men wht> 
took a prominent part in affairs. Although Lucilins took 
no active part in the public life of his time, he regarded 
it in the sjiirit, not of a recluse or a mere student of books, 
but of a man of tho world and of society, us w'ell as a man 
of letters. His ideal of public virtub and private worth 
had been formed b^/^intirnate association with tlie greatest 
and best of tho soldiers and statesuien of an older geiier- 
ation. 

The dates assigned by Jerome for his birth and death 
are 148 and 103 or 102 J5.(\ But it is impossible to 
reconcile the lirst of these dates with other facts recorded 
of him. We lt3arn from Velleius that he served under 
Scipio at tho siege of^Numantia in tlie year 134 h.(\ We 
learn from Horace tliat he lived on tho most intimate 
terms uf friendship with Scipio and Ladius, and tliat he 
celebrated the exploits aiiij virtues of the former in his 
satires. Fragments of those books of his satires wdiicli 
seem to have been first given to tho world (books 
^xvi.-xxix.) clearly indicate that they w ere wTittoii in the 
lifetime of 8cipio. Some of these bring tho poet before 
us as either corresponding witli, or engaged in controversial 
conversation with, l»s great frieuiL One line- - 
• ^ “ rcjioicpi* ]»ugimiii 1‘opnii, £iu‘t.‘i Curiicli cane — ” 

in which the defeat of M. Popillius Lmims, in 138 n.c., is 
contrasted with the subsequent success of Seipio, bears 
tho sigiiip of having been written while tho new's of the 
capture^ of N iirnantia was still fresh. It is in tho highest 
degree improbable that Tjucilius served in tho army at the 
age of fourteen ; it is still more unlikely that he could ha\e 
been ad milted into the familiar intimacy of Scipio and 
Tiiclius at that age. Ft seems a moral impossibility that 
between the ago of fifteen and nineteen — *.c., betw’cen 
l»b3 n.o. and 129 n.o., the year of Scipio's death — he could 
have coine^before the world as tho author of an entirely 
new kind of composition, and on© which, to be at all 
successful, demands especially maturity of judgment and 


L I U 8 47 

experience. Ft may further bo said tliat the well-known 
words of Horace, in which he characterizes the vivid* 
portraiture of his life, character, a id thoughts, which 
Lucilius bequeathed to the world, • 

“ qu<» lit ut omnis 
Votiva patent, vcluti iK*.s. iipl;i i.ii.rllji 
Vqta SfiiLs,” ' 

lose much of their force unless is to be taken in its* 
ordinary sense, — which it cannot be if Lncilius died at the 
age of forty-six. Two explanations have been given of the 
error. One is that, from a similarity in the names of the 
Consuls fur Llie years 180 and 148 Jt.c., Jcroiue luul con- 
fused the one year with the other, and thus that the date 
of tho birtli of Lucilius must be thrown back thirty-two 
years. Ho would thus have been nearly fifty when he 
served at Numantia, and wdien he first began to write 
Satire. FUit the terms which Horace applies to the intimacy 
of Lucilius and Scipio, such as ‘‘di.scincti ludere,’* indicate 
tliii relations of an older to a much younger man ; and the 
verve and tone of his satires are those of a inaii not so far 
ad\anceil in years as he would have been if born in the 
year 180 A simpler explanation of tlio error is sup- 
ported by Mr Munro, in the Jofirmt/ of No. xvi. 

lie siippixses that Jeromo must have written the word.s 
‘‘anno xlvi” for “anno Ixiv’' or “Ixvi^’j which would 
make tho birth of Lucilius eighteen or twenty years earlier 
than that usually assigned. Lucilius would thus have 
been about tliirty-threo or thirty five years of ago when 
he served at Numantia, and two or three years older when 
he gave his first satires to the wuirld. As he lived for 
about thirty years longer, and as lie seems to have con- 
tinued the composition of his satires during nrnst of what 
remuined of hi.s life, and as it was his praclit e to commit 
to tlicm all his private thoughts, tlie words of Horace 
W’ould naturally and truthfully describe the record of his 
ob.servatiuii and experience between the ago of thirty-five 
and liis death. His birthplace was hJiicssa Aiirunca in 
Campania, from which circnmstaiice Juvenal describes him 
as “niagnus Auriincai alumnus.” He belonged to the 
equestrian order, a fact indicated by Horaci;’s notice of 
himself as “infra Lucili censiini,” He was granduncle 
to Pompey, on the nmther’s side. 'Ihough not himself 
belonging to any of the groat senatormn families, he was 
in a piKsition to associate with them on equal terms, and 
to criticize them with independence. And this c.ircum- 
staiic.e contributed to the boldness, originality, and 
thoroughly national character of liis literary work. Had 
ho been a “ scnii-Gra*cus,” like Knnins and Paciivius, or 
of humble origin, like Plautus, Terence, or Aecius, he 
would scarcely have ventured, at a time when the 
senatorian jiowcr was strongly in tho jiscendant, to revive 
tho role which had proved disastrous to Nmvius; nor 
would ho have had tho intimate knowledge of the political 
and .social life of hi.s day which fitted him to be its paintcT. 
Another circumstance determining tho bent of his mind to 
satire w^as tho character of tho time in which be begun tlio 
work of his life. The origin of Ilonmn political and .social 
satire is to be traced to the same disturbin^f ami di.sorganiz- 
ing forces wliich led to tho revolutionary projects and 
legislation of the (jracehi. 

Tho rcmiiin*! of Tjuciliiis cxtcinl tn about clovou hiiiidml lines, 
but much tho hiigi;st uumbor of hia r!ii>;iiu*nta ;iio uiu-oiincrK’d 
liiu'.a, prfserveil hy lato graminariuiiis, as il lust rat ivr of piculiaT 
verbal u.snges. JTo W’as, for bis time, a voluimiious as well as a very 
<lisriir.siv« >vrjtcr. Ho loft bchiiul him thirty hooKs of .sat ires and 
tlioro is i*ea.s()n to bflievo tliat oarli book, liko tin; bowks ot Hoiaco 
iiiid JnvTiial, was (‘oiuimisimI f»f tliflbrml pinfs. Tin* <»rdei in wliich 
thoy weru known to tm* •^raiimiai iaiis was not tli.it in whiih tlioy 
wore writtoii. Thccurliosl in onb r of rompositiou \\»>rc probably 

' “ And so it happens that tho whole iit'o ol‘ tho oU^ man stMida 
olcarly boforu iisj aa if it wore roprestaitiXi ou « votive picture.” 



4ft 


L U C — L U C 


thoso iiumlMTcMt froni xxvi. to \xix., which jLvotv written in the 
•tro. hriii’ ninl metr<*s that luul c)in»K>v« tl l»y Kiinius 

anil rtu'uviiis in Satune. In these he inniie llinse iTiticistns 
un the oilier tia;{ic uinl epic poets of whieh llnuiee and other 
nneient writers speak. In them too he sju nks of tiie Niimantiiio 
War as reeeiilly tinishoJ, and of Seipio i\> ‘'till lixing. Hook i., oil 
tlv otlier hand, in whieh the ptiilosopher farneniles, wlio died in 
1*28 B.r., is spoken of as dead, must liave lieeii Airitteii after the 
deatli of Seipio. With the exeeption of hooks \.\\ i.-xxix., and one 
^satire in which he seem* to liave made an experiment in the 
unfamiliar elegiac metre, all the satires of Lucilius were written 
in hexajnetevs. So far ns an ojiinioii can ho formed from a 
number of unconnected fiagnn nts, he seems to have written tlie 
troeliaic totrameter with .a Miinoihiiess, eJearncss, and simplicity 
whieh he ne^er attained in h.indlin;; the hexainetor. The longer 
fragments prodiu e the iiiipiessjon of great ilisenrsiveiiess and earc- 
lessness, hut at tlie sMim* time »>r ei)nshterahle foree. Tlio words of 
Horace, “lliii*re Intuh ntiim,’’ seem exactly to express the character 
of Ids style. lie appeni''. in the oompositioti of ids various pieces, 
to have followed uu seltleil plan, but to liave treated everything 
that oei'urrrd to him in tlie most desultory fashion, .sometimes 
adopting tin- fojin of tli.dogin*, .sometimes tliat of an e]iistle or an ini- 
uginarv iliseonise, and often to have spoken in his own name, gmng 
an account of hi', navels and adventures, or of amusing .scenes that 
he had wirm ssc.l, or e\]>res.sitig the results of Ids private medita- 
tions an. I i-xpi lii iiee^s. Like lfora«*e he largely illiistiatcd ld.s own 
ohservatieais b\ p»is«)ii:il anecdotes and tables. 'J’he fragment.^ 
eliMily show how' often Horace has imitated him, not only in 
expri ssinn, but in tlio form of Ids .satires (see for in.stanec i. 5 anil 
ii. '2\ in the lojues whieh lie lieals of, and the ela.ss of social vices 
and tlie i \ pes of character whieh he .satirizc.s. For .students of lialiii 
liter.itnre, the chief inlere.st ot sluil^'iiig the rrngmeiits of J.iUeiliiis 
consists in the light whieh they throw on the aims and methods of 
H«»rnee in the eoin|)n.sition of Ids satiri's, and, though not to the 
same extent, of his epistles. Hut they are important also as 
Tiiateiials for linguktic study; and they have a eoiisiderahle Id.s- 
torieal value as throwing light on the feeling, temper, eireum- 
st.'iiiee.s, and character of a most interesting lime, of whieh theie is 
scarcely any other contemporary record. 

'J'lie host edition of the ///<v is that of I 4 . Muller (18/2). 
A eolloetioii of them by liaehmanii has appc.iu-d .since his death. 
The emendation of these fraginent.s still emphus tlie ingenuity of 
both German and Kiiglksh .scholars. Impori.int eontrihutions to 
the subject have been iiindo bv Mr Munm in tho Journal of 
rhiloloyif. ' (W. V. S.) 

LUCIUS, the name of three piopcs. 

Lucius t, who.se pontificate <if about eight months 
(253-r)4) foil between thoso of Cnrneliu.s ami Stephen I., 
had been one of tho prc.sbyters who accomi»aiiii (l Curiieliu.s 
when he withdrew from lionie. After liis own election 
also he appears to have lived for some time jn exile, but 
ultimately to have been permitted to return. Xo fuct.s of 
his official life have been recorded, but he is referred to in 
several letters of Cyprian as having been in agreement 
with his predeccs.sor Cornelius in preferring the milder 
view on the question as to how' the penitent lapised should 
be treated. The manner of Ills death is uncertain ; ae- 
fording to some accounts he w’as decapitated. In the 
i^atahnjoa L>h(^ri(inttA and in the (^ftta/ogus CarbriensU he 
is said to have been pope for more than three years; but 
there can be no doubt of the correctness of tlie statement 
of Eusebius, that his pontificate was of le.ss than eiglit 
months^ duration. Like all the early po]>es he ha.s been 
canonized in the Church of Home ; and he is,com memorated 
a.s a martyr (»n March I. 

Lruiu.s If. <((jherardo de Caccianiiuici), a Hologncae, 
.succeeded Celestine II. on March t, 114L Soon after hiu 
acce.s.sh»n the people of Home chose a patrician, for whom 
they claimed the temporal sovereignty ; Ijiiciiis. at the 
head of tho oligarchical party ai»p:ialcd to arm.s, and 
peri.fthed in an attempt to storm the Capitol lai February 
*Jo, 1115. lie was succeeded by Eugenius III. 

Li.oii'.s III. (Ubuldo Allucingoli), a native- of Lucca, 
was bishop of Ostia and V/illetri when he was cho.sen to 
Miccccd Alexander III. on S^ ptfimber 1, For six 

inoiitliK lie lived ♦at Home, luit in Marcli 11 ^^2 he wais 
il riven fovjh by reb9llir»n, and resumed lii.s abode at 
Velietri ; he alierw'ard^i lived at Anagni, and finally at 


Verona. While at tho last-named place he pronounced 
sentence of excommunication againsir the Cathari, Patorines, 
Huiiiiliuii, Waldensians, and Arnoldists in 1184; but 
“left tho papal thunders to their own imaided effects.” 
He died at Verona on November 25, 1185, and was suc- 
ceeded by Urban III. 

LtlOKH, Gottfkikd Christian Friedrich (1791- 
1855), theologian, was born on August 24, 1791, at 
Egelii near Magdeburg, where his father was a merchant, 
received his early education at the Magdeburg gymnasium, 
and studied theology at Ilalle and Gottingen (lBlO-13). 
In 1813 he became repetent at Gottingen, and in 1814 he 
received the degree of doctor in philosophy from Ilalle ; 
in 18 1 G he removed to Berlin, where ho became licentiate 
in theology, and qualified as “ privatdocont.” He soon 
became intimate witli Schleiermacher and De Wette, 
and wa.s aft.si)ciiite(l with them in 1818 in the redaction 
of the TlKulojiarke Zeitschrift, Meanwhile his lectures 
and iuiblications (among the latter a Gnmdrus der 
Neulfsiainentlichen Hermenentik, 1816) had brought him 
into ctmsiderable repute, and ho was appointed professor 
extraordinarius in the new university of Bonn in the 
spring of 1818; in the following autumn he became 
profcs.sor ordinarius. From Bonn, where he had Augusti, 
Gieseler, and Nitzsch for colleagues, he was galled to 
Gol tingen to succeed Staudlin in 1827. Here he remained, 
declining all further calls elsewhere, as to Erlangen, Kiel, 
Hallo, Tiibingeii, Jena, and Loipsic, until hia death, which 
occurred on February 14, 1856. 

Lii- ki*, wlio w’tis 0111 * of the most learned, many-sided, and influ- 
ential ol tlio .so-ealJod ‘‘ tiie-dintion ’* school of evangelical tlieo- 
li>gi.iii.s, i** now known cliiofly by his ]>rincipal work, an Jixposilum 
of do- d'riliiitf.'i if John^ of which the first edition, in four 
voliinios, appcaivcl in 1820 32 ; it has since pus.s(‘d through two new 
and iinproviMl vdition.s (the last voluiiio of the third edition l*y 
HriHicaii, LftnO). Jfo is one of the most iiitcdligent iiniintainerH of 
the Jolijiiiniiii* author.ship of the Fourth Gospel ; in connexion with 
thi.s tln si.s he wna one ot tho first to argue for the early date and 
noii-apostolic iiuthorship of the Apocaly[>so. 

LUCK FNWALQE, a busy little town of Prussia, in the 
province of Brandenburg, district of .Potsdam, lies on the 
river Xutho and on the Berlin and Anhalt Railway, 30 
mik\s to the south-west of Berlin. Its cloth and wool manu- 
factories are among the most extensive in Prussia, and it 
also contains cotton-printing works, dye-works, machine 
^liops, and numerous other industrial establishments. The 
population in 1880 was 14,706. The site of Luckenwalde 
was occupied in the 1 2th century by a Cistercian monastery, 
but the village did not spring up tilRhe reign of Frederick 
tho Great. It was made a town in 1808. 

LUCKNOW, a district of Oudh, in the division or 
commissionership of Lucknow,’ under the jurisdiction of 
tho lieutenant-governor of the North-Western Provinces, 
India, lying between 26'" 30' and 27° 9' 30" N. lat., and 
briwcon 80° 36' and 81° 15' 30" E. long., is bounded on 
tilt*. X. by Hardoi and SftApur districts, on the R by BAra 
Ikiriki, on the S. by IlAi Bareli, and on tho W. by Unao« 
Tlio general aspect of the country* is ^that of an open 
champaign, well studded with villages, finely wooded, and' 
in parts most fertile and highly cultivated. In the 
vicinity of rivers, howeiter, stretch extensive barren sandy 
tra^ ts {hhur)^ ami there are many large sterile waStes of 
saline efTluresconcc {mdr), Tho country is an almost dead 
level throughout, the average slope, which is from north- 
we.st to south-east, being less than a foot per mile. The 
princi[)al rivers are the Gumti and the Sdi, with thCir 

^ LiK-kiiow iliviKinn lies liftween 26** 9' and 27® 2V 5 " N. lat. and 
betwfi a 80** f/ and 81® 54 ' H. long., comprisuH the thme distriota of 
Liii'kiiow, (Jnao, ;iiid Barn Bunki, and has an an>.a of 4480 squaro 
ntile.s. (if w'hkh 2520 are letnrnod as tinder cultivation, t The jiopulu* 
tioii ill 1869 was 2,838,106, viz., 2,449,768 Hindus, 388,200 Mo- 
huiurijcduus, 4309 JEuroitoans, and 784 Errusians. 
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tributaries* The former enters the district from the norths 
and, after passing Liftknow city, turns to the east and 
enters B&ra B&nki. • The S&i forms the south-west bound- 
ary of the district, running almost parallel with the Oumti. 

The census of 1860 returned the population of tho district at 
970,025. Recent changes and transfers to and from other districts 
have, however, taken place. Allowing for these, Lucknow coutains 
(according to the census of 1869) a population of 789,465 persons 
(416,960 nudes and 872,505 female^, spread over an area of 965 
square miles. Hindus number 614,276 ; Mohammedans, 167,184; 

* Onristlans, 4982 ; the remainder being made up of unclasHified 
prisoners and jail ofBfcials. Four towns contain a population ex- 
ceeding 5000 inhabitants, viz., Lucknow city, Amethi (7182), 
Kakori (8220), Malih&bdd (8026). Tho cstitnated area under culti- 
vation is returned at 547 square miles. Three harvests are reaped 
in the year, viz., the roM in spring, comprising wheat, barley, gram, 
peas, gujai (a mixture of wheat and barley), and birta (a mixture 
of barley and gram) ; the kharif in the rainy sejison, comprising 
rice, millets, sdrmAn^ inumdwd^ kdkun^ and Indian coni ; and tho 
h^,nvwt in the autumn, consisting of joar, hdjra, in<Uhf mdiig, irwlh^ 
masAr^ and lobia. In addition, there are valuable crops of tobacco, 
opium, cotton, sphtis, and vegetables, liri^tion is ctarried on by 
means of rivers, tanka, and wells. The ciutivatora are almost all 
deeply in debt, and under advances of seed grain from their land- 
lords. Wage.s have remained stationary in the country, hut have 
decreased in tho city owing to its diminished wealth and population 
b’iiuie tho «leparture of the Oudh court. The price of food, on the 
ftthcr hand, has materially risen of late years. When not paid in 
grain, an ordinary agricultural labourer receives about l^d. a day. 
Artisans, t^ich as smiths and carpenters, receive 4^d. a day for work 
in their own villages, or 6d. a day if called away from their homes. 
Kamiiieshave occurred in Lucknow in 1769, 1784-86, and 1837, nud 
severe scarcities in 1861, 1865-66, 1869, and 1878 — all caused )»y 
drought. Tho district is well provided with communicati<ms by 
road, river, and railway. Three inmerial 'lines of road branch out 
south, east, and north to Cawnpur, Faizdbad, and Sitdinir, metalled 
and bridged throughout, and conmrising, exclusive of the roads in 
Lucknow city and cantonments, adength of about 500 miles. There 
are al.so seven principal local lines of road. River commuiiiciitioii 
|.M not much used. The line of railway is comiwiaed in the Omlh 
and Kohilkhand railway system. The entire hmgth of railway 
communication is 52 iiiile.s. Manuhictures are mainly confined to 
Lucknow city. In tho country towns are a few weavers, dyers, 
bangle-makers, brass-workers, and potters. (Cotton weaving has 
greatly declined since tho introduction of European piece-goods. 
The principal imports are food-stuffs, piece-goods, arms, liardwan^ 
glass, crockery, and .salt; while muslins, embPoidery, cotton prints, 
brass vessels, lace, tobacao, &c., are exported, 'fhe district is ad- 
ministered by a deputy commissioner, aided by .a magistrate in 
charge of the city, and a second in the t;antonments, one or two 
assistant (commissioners, three extra-assistant commissioners, t!ire.e 
iaMldtlrs, and four honorary m.agistrnte.s. llesidt^s, there arc a 
civil judge and a small-cause court judge, who have no criminal or 
r(3venuo powers. The total imperial and lotial revenue of Ijuckiiow 
district iu 1871-72 Amounted to £162,926, and tho expenditure to 
£70,534 ; tho Govornmout land revenue was £70,580. Excluding 
Lucknow city, the schools consist of one Anglo-vernaeular middlo 
class, ftve vernacular middle class, and sevoiity-onc primary schools. 
The prevailing endemic diseases are fevers, skin diseases, and bowel 
complaints. Cholera is seldom absent. Small-pox is also an annual 
visitant The average annual rainfall is 37*6 inches, and the moan 
annual temperature 7 8® *8 Fahr. 

Lucknow, capital of tho above district, and of tho 
vine© of Oudh, in 26® 52' N. lat., 80® 58' K long., is 
distant from Cawnpur 42 miles, from Benares 199 miles, 
and from Calcutta 610 miles, and has an area of 13 square 
miles. It ranks fourPh in size among Indian cities, being 
only surpassed by the presidency capitals of Calcutta, 
Madras, and Bombay. It stands on both banks of the 
Qumti, mostly on the western side, the river being spanned 
by four# bridges, two of them built by native rulers and 
two since the British annexation in 1856, Viewed from 
a distance, the city presents a picture of unusual magni- 
ficence and architectural splendour, which fades on nearer 
view into something more like the ordinary aspect of a 
crowded Oriental town. From the new bridge across the 
Oumti, the city seems to be embedded in trees. High 
Up the river the ancient stone bridge of Asaf-ud-daui<4 
crosses the jjtream. To its left rise the walls of the 
Machf Bh4wan fort, enclosing the Lachman tUd (Lach- 
man’s hill), the earliest inhab*^ed spot in the city, from 


which it derives its modern name. Close by, the immense# 
IinAmbdra, or mausoleum of Asaf-ud-daiilA, tower-s above 
the surrounding buildings. Farther in the distance, the 
lofty minarets of the Jamil Masjfd or “cathedral mosqiio” 
overlook the city ; while nearer again, on the same aide of 
tho river, the ruined walls of tho residency, with its 
memorial cross, recall the heroic defence made by the, 
British garrison in 1857. In frofit, close to the water’s* 
edge, the Chattar Manzil palace, a huge and iriegiilar pile 
of buildings, crowned by gilt umbrellas, glitters gaudily in 
tho .sunlight; while to the left, at some little distance, two 
mausoleums flank the entrance to the Kaisar* Bilgh, the 
last of the overgrown palaces built by the exiled dynasty of 
Oudh. Still more picturesque panoramas may bo obtained 
from any of the numerous towers and cupolas which 
abound in every quarter. But a nearer examination shows 
that Lucknow does not correspond in its interior arrange- 
ments to its brilliant appearance from a little distance. 
Nevertheless, many of its streets are broader and finer 
than those of mo.st Indian towns ; and the clearance 
cflected for military purposes after the mutiny has been 
instrumental in greatly improving both the aspect and tho 
sanitary condition of the city. A glacis half a mile broad 
surrounds tho fort; and three military roads,^ radiating 
from this point as a centre, cut right through the heart of 
the native quarter, often at an elevation of some 30 feet 
above tho neighbouring streets. Three other main roads 
also branch out from the same point, one leading a(To.s.s 
the bridge, and the others along the banks of tho Oumti. 
The residency cfowns a picturesque eminence, the cliicf ^ 
ornament of the city, containing, besides many ruined 
walls, an old rnosiiuo and a magnificent banyan tree. An 
artificial mound rise': near at. hand, its sides gay with 
parteiTOB of flowers, while in the rear, half hidden by the 
feathery foliage of gigantic bamboos, the graveyard covers 
the remains of some 2000 Europeans, who perished in 
1857. Tho cantonments lie 3 miles to the south-east of 
tho city. ' \ 

The population of Tiurknow'? including the cantonments, w’^aa 
ruturned hy tho census of 1869 at 284,779. The native eivil popu- 
lation consisted of 273,126, Vi/., 161,739 Hindus and 111,3S7 
Mohaminedans. There were also 3648 natii^^holdii rs, 422\J 
Europeans, 760 Eurasians, aiul .3023 prisoners and jail oitii inls. Tho 
trallm of Oudh llows southwards througli LuckiiDW to t'awnpur. 
Large quantities of , grain and tiinhrr corno in from the traiis Gogra 
districts to t}u\ north, wliih*^ raw cotton, iron, and imptnted goods ^ 
from th(^ south and cast are sent in exchange. In 1869-70 gootls 
to tho v.'iliieVf nearly tlirce quarters of n million sterling i»aitl ta.\v*s 
at the ociroi olFicc. Tho chief muiiici]>al iaxnhlc articles :iie f(u>d 
stulla, gkfrf (jilr or molasses, sugar, spices, oilseeds, and tohac.co; 
besides a large quantity of European maiiufafitiired articles hroiiglit 
into the town. Of the total municipal ivvenue in 1 S7U- -71 (£26,01 8), 
£16,230 was derivoil from octroi. Lucknow muslins and other 
textile fabrics have a high rcjuitation. Gold and silver brocade, 
however, forms tho leading inanufactAre. It is u.sed for tho 
numerous ]iiir))osos of Indian pomp, and has a eonssiderablo maikct 
even in Europe. Tho gorgeous needlework embroidery upon \( lvi ' 
and cotton, with gold tlirtMid, thread and coloured silk.s, fifVnislu s 
eiiiployinent to many hands. Lucknow jewellery, once v(uy famous, 
has deelined since tho deyiarture of the native court. Glass wvu k 
and moulding in clay still maiiitnin their original^excclleiici*. ' 
Kashmiri colony has iutrodiieod a small iiuinufactiire of sh.iwl :. 
The. Oudh and Kohilkhand Railway, with its branches, has a cciilial 
station in Lucknow, and gives direct eommuuie.'ition with Eciian s, 
Rnreilly, and Cawnpur, as wtdl ns connecting with the great inmk 
lines to Calcutta, Bombay, and tho Fhinjab. Bchue tlic jmalg.i- 
mation of Oudh^th the North-Western Provinces in 1877, Luck- 
now formed the r^sideneo of tho chief eommis.si»)iier and liis .stedf, 
and it still ranks a.s the head<iuarter.s of oilicisls wlmsi* authority 
extends ovor tho whole province. Tho i>rincip.»l mcill al institu- 
tions aro tho King’s hospital, Hidnunpiir iiosjiital, Govcrmm iil dis- 
pen.sary and lunatic asylum. The miding cducstiomil ostaldisli- 
meiiLs aro tho (’aiming college, Martinicic college, Ward’s institu- 
tion, liondto convtfiit, and a number of scliool^ undev the. charge 
of the Church of England and America ii missioii.s. 

History, — The most interesting event m the luAdcru ^listory of 
Lucknow is tho siogo during tho niutiny of 1857-58. Symt3toms 
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of <1 isijrecl ion ' occurred as early as April 1857, smcl Sir Henry 
'' liawreiHM' iiimir«li.'itfly took^steps to meet the diin/'rr hy fortifying 
tlie residency jiml iieeuiniiljitini; stores. Oii the iii^ht of tlie 30tli 
M.iy the e\j)(*ete«l insurivetioii Inoke out ; the men of the 7lst 
rej^imeiit of native infantry, M'ith a few from tlie other re^iineuts, 
])ee;iii t<» liuni the hiingalows of tlu'ir ei.s, ami to iniinler the 
inmates, ]»ut were, disper.s(Ml hy tin* Kmopiaii force amt tied 
1o\\.inls Si'tii])ur. Though tlie eity thus lemaiin'd in the ha mis of 
the llritish, the symptoms of disalfeetion iinionLjst tin* remaining 
native troops were unmihtakMhle, ami on June 11 the military 
])oli( jiiul nutivj* eavah y hioke into open revolt, followe«l on the 
suceeediiig morning hy Ihr n.itivr infantry, (hi tin* ‘JOth nows of 
the fall (»f ( !:«\\ npur arrivi'il ; ainl on tin* 2ihli oeeurred the failure 
of li-iwreiiee’s atlat k ut»nn tlie .nlvaueing enemy, in eoiisequence 
of wliieh the Ihiiish tioops t»'ll hark on Jmeknow, ahaiukmed the 
Maehi Uhiiwan, ami eoiu eiitrated all theii .strength upon the rosi- 
deiiey. The siegr o{ tin* eiii’hisure hegan U]»oii July 1. Three im- 
sueeessful assaiilN \\< le made l»y the mutima rs Oil .liily -0, August 
10, and .Vuicn^t IS ; hut meauwliile the Hritish within were dwind- 
ling aw. IV. < Ml S**plemher fi news of the n-lievihg force under 
Outran) .iiiJ Havelock reaclual tin*, gaiiison, and on the 22d the 
itli*'f anivid at liie Alamh.igh, a walhil ganlcii on the Cawiipur 
rn.nl In lil h\ tin* luieiny in force*. 1 laveloek stornnMl the Ahnnhagh, 
and on the ‘Jnth fought hi. sw'ay with eontiiiiiou.s o]>]»osition through 
the naiiow lanes of the city. Oil the ‘iOtli he ainved at the gate of 
the I esnl» in*y enclosure, and was welcomed hy the gallant defenders 
witliin. Tile snirerings of the lusieged ha<l hei*ii very great ; hiit 
i*\en afte.r tin* first relief it la*e:iine clear tliat Liiekiiow could only 
he tem]>orarily ilofciided till the arrival of further reiiiforceiiieiits 
should allow the g.'irri.soTi to cut its way out. Night and day the 
enemy kept lip a eontiiiiial tiring ag.'iiiist the Hriti.sli position, while 
< Mil i.iiii, w ho li.id ii assumed the eomniand w hieli he ^ ielded to Jlave- 
loek •lining tin* relief, retaliat' d hy ficpient sorties, 'riiroughoiit 
Oetoher the g.irrison enutiniied its gallant defein‘e, ami a small 
party, shut iqi in the Alamh.igh, ainl cut utV um*xt>eete»lly fiomtho 
in. nil hotly, also contrived to liohl gooil its tlaiigeroiUH post. Mean- 
while Sii i.’olin ('!imj>lM.ll\ foiee had ad\am e<l fiom Cawiipur, and 
ai iivethal th'* Alamh:igh on the 10th of Ntiveiiiher. 'Phe Alamhiigh, 
the Oilkiislia palace, soiit )i-ea.st <»f HnOtiwii, tin; JSIartiiiiere, and tlie 
SikainliH ll.igli, the duel ivhel stivifighoM, were .successively carrietl 
ill the eoniMiot the six following • lay. s, and the -ecoiid relief was huc- 
ee.--fully iiecoiuplished. Kveii now, liowever, it remained impos- 
.sihh* to hold laieknow, and Sir(’olin (/anijihell determined, hcforc 
umleriaking any fuitliei olleiisive operations, tti return to (’awiipnr 
with hi.s army, c.seorting tlie cidli.iiis, ladie.'i, and ( liildreii rescued 
fiom til'll long iiiipri.s'iijiiieiit in tlm residency, with the view’ of 
f'Mw.nding them to C.ilentt.i. On the iiioiiiingof llie 20th Nov- 
« niltei the li'Mjp^ rcs’eived or<ler.s to march foi the .Mamhagli ; and 
tin* l•*^i'lem'y, tin* set*ne of so long and stirring u defence, was ahan- 
d'Uicd for a wliile t<j the rebel army. Oulram w ith 3r»00 men held the 
Alamh.igh until the enminuiidcr-iii-ehicf eoiihlrctuiii to iveajituiu the 
e.ijdtal. Tin idiel-, in gn at stieiigth again .siirronndeil the gnmter 
])art of the, city, tor a eiivuit of 20 iiiile.'i, wTtli an external line of 
d- f' n- e On tlie 2'1 of March 1858 Sir (kdiii (^'iinphell foninl 
himself ficc eiiongli in the rear to inarcli once more upon Luekiiow. 
He lirst oeeiipied tlic Dilku.sha, ainl pn.stcvl guns to couiinaiiJ the 
M.iitinieie. On the fdh Hriga'ln r Fi.iiiks arrived with (iOnC men; 
Oiliranr.s hnee then cros.'.e'l tlie Oiiniti, and advaTiee.d fnnn the 
din etiou of Kiiz.ih.id, w hile the main body attaelvcd from the .stiuth- 
e.ist. After a wa*i*k’.s li ird lighting, .Mun li li-lfi, the rchehs wi-ru 
i:oinpletel\ defejite 1, am] llleir lio^il,-. captured one hy ollc, 

LlJCIiETrUS (T. Lrri FiKTirs Cakus), nioro than any 
i)f tli‘! grt -.it Iioinuij writers, has aciiuircd a new intere.st in 
th(! present day. This result is due, not so niueh to u truer 
ppreeptiun of the force and purity of hi.s style, of the 
luujesty mid putho.s of liis poetry, or <jf the great Kiucerity 
of iiis nature, as to tlie recognition of the relation of his 
^uliject to many of the 'luestioiis on which speculative 
curio.sity i.s now engaged. It would be misleading to 
Bpeak of hiiif, or of tlie Clreek phi lose jJier.s whoso tenets 
he expouiid.s, uutieiputiiig the more advanced scientific 
hyi»othe'jes of modern times. Ihit it is in his poem that 
VO find the most complete account of the chief effort of 
dn ancient mind to explain the beginning of things, and 
to understand the course of nature and man’s relation to 
it. riiy^ieal philosopliy in the priMcnt day is occupied 
with the .^ame proldem.s a.s tho.se wliich are di.scussed in 
the tird two book.s of the />c /Urtmi Xatura. The 
reiieweii curiosity a.s to the origin of life, the primitive 
c.imJition of null, and his progres.sive advance to civiliza- 
tion fim^s up attnu'tion in the treatment of the same 
subjects in the fifth book. ^ The old war between science 


' and theology, which has been revived in the present 
generation, is fought, though with '^different weapons, yet 
in the same ardent and uncompromising spirit throughout 
the whole poem, as it is in the writings of living thinkers. 

; In comparing the controversies of the present day with 
those of which we find the record in Lucretius, wo are 
reminded of the poet’s own description of the war of 
elements in the world, — 

** Deiiiipic, tantopero intiir bo cum maxima mundi 
Piigiiciit nieiiihra, piu noqiiuquiim coiicita hello, 

Noiimi vitlfts aliipiam loiigi ccrtiimmiB ollis 
ilari fiiiciii ^ 

Hut this concurrence with the stream of speculation in . 
the present day is really the least of his permanent claims 
on the attention of the world, llis position both among 
ancient and modern writers is unique. No one else com- 
bines in the same degree the contemplative enthusiasm of 
a pliilosopher, the earnest purpose of a reformer and moral 
tcjiclior, and the profound pathos and sen'tie of beauty of a 
great poet. He stands alone among his countrymen as 
much in the ardour with which he observes and reasons 
on tlie procG.s3eB of nature as in the elevation of feeling 
with which he recognizes tlie majesty of her laws, and the 
viviil synipatliy with which he interprets the manifold 
variety of her life. It w'ould have been an instructive 
study to have traced some connexion between his personal 
circuiustaiiees and the intellectual and moral position 
wliich he holds. Wo naturally ask what influence of 
teiichms in Romo or Athens first attracted him to this 
study and observation of natural plienomeiia, what early 
impressions or experience gave so sombre a colouring to 
his view of life, how far the delight, so strango in an 
aiicieiit Roman, which he seems to find in a kind of recluse 
communion with nature, and the spirit of pathetic or 
indignant satire in which he treats the more violent phases 
of passion and the more extravagant modes of luxury, was 
a recoil from the fascination of pleasures in which his con- 
temporaries and eijuals freely indulged. We should like 
also to know how far the serene heights which he professed 
to have attained procured him exemption from or allevia- 
tion of the actual sorrow’s of life. But such questions, 
suggested by the strong interest which the impress of 
personal feeling and character stamped on the poem 
aw’akens in the reader, can only bo raised ; there aro no 
ascertained faints by w’hich they can be settled. There is 
no ancient poet, with the exception of Homer, of whoso 
history so little is positively known. Unlike Catullus, 
Horace, Virgil, Cicero, Tacitus, and nearly all the great 
Roman writers, he is ab.solutely silent on the subject of 
his own position and fortunes. Nor is this silence com- 
pensated by any personal reference to him in the works of 
lii.s two eminent contemporaries hy whom the social life of 
their age is so amply illustrated, Cicero and Catullus, 
although it is certain that each of them read his poem 
almost immediately after it was given to the world. The 
great poets of the following ages v^ere influenced by his 
gcuius, but they tell us nothing as to his career. So con- 
sistently does he seem to have followed the maxim of his 
master, Pass tbroughjife unnoticea,” and to have realized, 
in the midst of the excited political, intellectual, and 
social life of the last years of the republic, the ideal of 
those “ who do not wish to be known even while living.” ^ 

Our sole information concerning his life is found in the 
brief summary of Jerome, written more than four centuries 
after the poet’s death. Scholars aro nowr agreed that in 
these summaries, added to his translation of the Eusebian 

’ In linn, as tlic iniglitiest inciiiburs of the world are Imttliug 
fii'H-cly together in an unhallowed fend, Nci'st thou not. that some end 
of the long warfare may Le readied by them ? " 

. * Quottd txom Pliny by M. Martha in Le PoUnxe de Lucrioi, 
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Chronicle, Jerome followed, often carelesnly and inaccurately, 
the accounts contained m the lost work of Suetonius T)e 
Viris Illustribiis. But that work was written about two 
centuries after tie death of Lucretius ; and, although it is 
likely that Suetonius used the information transmitted by 
earlier grammarians, there is nothing to guide us to the 
original sources from which the tradition concerning the 
life of Jjucretius was derived. The strange character of 
the story which has been transmitted to us, and the want 
of any support to it from external evidence, oblige us to 
receive it with a certain reserve. 

According to this account the poet was born in the year 
94 n.c. i he became mad (“in furoreni versus”) in conse- 
quence of the administration of a love-philti^e ; and after 
c»)nipo8mg several books in his lucid intervals, which were 
subsequently corrected by Cicero, he died by his own hand 
in the forty-fourth year of his age. The statement of 
Donatus in his Jife of Virgil, a work also based on tin' 
lost work of Suetonius, that Lucretius died on the L^th of 
October 5ft b.c., the same day on which Virgil assiinu'd the 
virilis^ is inconsistent either with the date assigned 
for the poet^s birth or with the age at which he is said to 
have died. A single mention of the poem (which from 
the condition in which it has reached us may be assumed 
to have •been published posthumously) in a letter of 
Cicero’s, written early in 54 b.c., is conflrinatoiy of the 
date given by Donatus as that of the poet’s death. Similar 
errors in chronology are common in the summarios of 
.kromo ; and, where there is an inconsistency between the 
date assigned for the birth of any author and the age at 
which ho is said to have diec>(a8, for instance, in tlie case 
of Catullus), there are grounds for believing that the error 
lies in the first date. Taking tlic statements of Doimtus 
and of Jerome together, w^o may consider it probable that 
Lucretius died in the October of 55 n.c., in the forty-fourth 
year of his age, and that he was born either late in the 
year 99 u.o. or early in the year 98 b.c. lie wn)uhl thus 
be about seven years younger than Cifero, a year or two 
younger than JuliqjS Cteaar, about the same age as 
Mernmius, to whom the poem is dedicated, and about 
fifteen years older than Catullus and Calvus, the younger 
poets of his generation, from whom he is widely separated 
both by his more archaic style and rhythm and by tlie greater 
seriousness of his art and the more earnest dignity of his 
character. The other statements of Jerome have been 
questioned or disbelieved on the ground of their intrinsic 
improbability. They •have been regarded as a fiction 
invented in a later time by the enemies of Kpicureanism, 
with the view of discrediting the most powerful work 
ever produced by any disciple of that sect. It is more in 
conformity w ith ancient credulity than with modern science 
to attribute a permanent tendency to derangement to the 
accidental administration of any drug, however potent. A 
work characterized by such strength, consistency, and con- 
tinuity of thought is not likely to have been composed 
“ per intervalla insani jle.” Donatus, in mentioning the poet’s 
death, gives no hint of the act of suicide. The poets of the 
Augustan age, who were deeply interested both in his 
philosophy and his poetry, are entirely silent about the 
tragied! story of his life. Cicero, by his professed anta- 
gonism to the doctrines of Epicurus, by his inadequate 
apprwiation of Lucretius himself, and by the indifference 
which ho shows to other contemporary poets, seems to 
have ^ been neither fitted for the task of correcting the 
unfinished work of^ a writer whose genius was so distiiict 
from his own, nor likely to have cordially undertaken such 
a task. 

Yet thes 0 considerations do not lead to the absolute 
rejection of the story as a pure invention of a hostile 
and uncritical aga The evidence afforded by the 


poem rather leads to the conclusion that Ihe tradition 
contains some germ of fact. We need not attach any 
importance to the supposed efficacy of the love-philtre in 
producing mental alienation, nor ait^ we called iipon to 
think of Lucretius as one liable to reeiining lits of iIl^;lllity, 
ill the ordinary sense of the word. Hut it is remarkable, 
as was first observed by Mr Munro, his Ihiglish editor, 
that in more than one passage of hh poem he writes with 
extraordinary vividness of tlie impression produml both 
by dreams and by waking visions. It i« true tlmt the 
philosophy of Epicurus put great stress on tlje-;e, as 
affonling the explanation of tlio origin of siq>ernuliinil 
beliets. But the insistence with which Lucretius rotunih 
to the subject, and the horror wdth which he recjills tlu! 
effects of such abnormal phenomena, suggest the iidVn nci; 
that he hiinsolf may have been liable to such halliirinutiuns, 
which are said to be consistent with perfect sanity, thinigh 
they may be the precursors cither of madness or of a state 
of des[)air and melancholy wliich often ends in suicide.^ 
Other pass.ages in his poem, as, for instance, the lines 

“ Noh jigcro line aiiteiii, ot natiirain qiia'iiTt- rcrnTii, 

Semper et iriveiiljiiii patriis expoiiere chartiH,’**** 

wdiere he describes himself as ever engaged, even in his 
dreams, on liis task of irupiiry and composition, produce 
the impression of im unrelieved strain of mind and feeling, 
which may have ended in some extreme reaction of spirit, 
or in some failure of intellectual powder, from the conscious- 
ness of which be niay, in accordance with examples which 
lio bimsolf (piotes, have taken refuge in suicide. But the 
Btrongost conhrmatiou of the existence of some germ of 
fa<-t in the tradition is found in the unfinishtMl condition 
in which the poem has reached us. The subject ii[)pears 
indeed to Lave been fully treated in accordance with the 
plan sketched out in the introduction to the first hook. 
Ihit that book is the only one which is finished in style 
and in the arrangement of its mutter. In all I he others, 
and esjiccially in tl.o.lust three, the continuity of the argu- 
ment is frequently broken by passages wdiieh must have 
been inserted after the fiiwt draft of the arguments was 
written out. Thu.s, for instance, in his account of the 
Iraiisitioii from savage to* civilized life, he assumes at v. 
1011 the discovery of the use of skins, fire, A’c., and the 
first beginning of civil society, and proceeds at 10:28 to 
explain the origin of language, and then again returns, 
from 1090 to 1100, to speculate upon the first use of fire 
and the earliest stages of politi^T*! life. These breaks in 
the continuity of the argument show what might be 
inferred from frequent re[»etitions of lines which have 
appeared earlier in the poem, and from the rough work- 
manship of passages in the later books, that the poem 
could not have received the final revision of the author, 
and must have been given to the world by some editor 
after hi.s death. Nor is there any great difficulty in 
believing that that editor was Cicero. It is not necessary 
to pres.s the meaning of the word “emendavit” as applied 
to the task fulfilled by him. Cicero certainly wa.s jncaj»- 
able of “ improving ” any of the poetry of Lu^ ctius, and the 
slight mention which he makes of the poem in a Ictti r to 
his brother (“ the poem of Lucretius is, as you describe it, 
a wwk not of much genius but of much art ” seems to 
imply that ho was not very capable t>f appreciating it. 
But other motives, besides appreciation of tlic poet’s 
genius or sympathy with his doctrines, may have induced 

^ Cf. Fortnightly HnvieWy Sepleiiiljor IS/S. 

* ‘‘ While r scnin to he ever i)nsily this task, to he iiKiiiiriii^ 

into the nature of things, aiul to be expoumling my «li.sco\ tries by 
wiitin^s in iiiy iiulive tongue.’' • 

® The reading i.s so uncertain that it is doubtful whether it i.s tlu* 
claim of gouius or of art that Cicero i*efiiM<jS*to oonr®b;. 8oiue inter- 
pretations of the passage imply tlni^ he coneeded both. 
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liim to undertake a task which has not boon very success- 
fully performed. It may be remarked further that 
scepticism as to statements about their lives is less 
warranted in the case of the great Roman than of the 
great Greek writers, from the fact that the work of 
criticism went on at Rome contemporaneously with the 
progress of original creation, and that the lino of gram- 
' marians and comrflentators by whom these statements were 
transmitted continued unbroken almost from the first 
beginning of Latin literature. 

Wo find in the instance of nearly all the other Latin 
poets, oveu> of the most obscure among them, that their 
birthplace has been recorded, and it has often been 
remarked that Latin poetry was an Italian and provincial 
rather than a purely Roman product. From the absence 
of any claim on the part of any other district of Italy 
to the honour of having given birth to Ijurretius it is 
inferred that he was an exception to the rule, and was 
of purely Roman origin. No writer certainly is more 
purely Roman in personal character and in strength of 
understanding. He seems to speak of Romo as his 
native state in such expressions as “patriai tempore 
iniquo,” “ patrii sermonis egestas,” and “ patriis chartis.” 
His silence on the subject of Roman greatness and 
glory as contrasted with the prominence of these sub- 
jects in the poetry of men of provincial birth such as 
Ennius, \'irgil, and Horace, may be explained by the 
principle that the familiarity of long-inherited traditions 
liad made the subject one of less wonder and novelty to 
him. The Lucretiari to which he belonged was one 
of the oldest of ^ho groat Roman houses, nor do we hear 
of the name, as we do of other great family names, as 
being diffused over other parts of Italy, or as designating 
men of obscure or servile origin, ft seems from tho 
evidence of the name, confirmed by tho tone in which he 
writes, as probable as any such inference can bo that 
Lucretius was a member of the Roman aristocracy, belong- 
ing cither to a seuatoriau or to one of the great ecjuestriau 
families, living in easy circumstances, and familiar with 
the spectacle of luxury and artistic enjoyment which the 
great houses of Rome and the great country houses in tho 
most beautiful parts of Italy prcdciited. If tbci Homan 
aristocracy of his time had lost much of the virtue and of 
the governing qualities of their ancestors, they showed in 
the last years before the establishment of moiiarcliy a taste 
for intellectual culture which might have made Rome as 
great in liteniture as in arms and law, if the republic could 
have continued. The discussions which Cicero puts in the 
mouth of Velleius, Cotta, Ac., indicate tho new taste for 
philosophy developed among members of the governing 
class during the youth of Lucretius; and we hear of 
eminent Greek teachers of the Epicurean sect being 
settled at Rome at the same time, and living on terms of 
intimacy with them. The inference that J^ucretius be- 
longed to this class, and shared in the liberal culture 
which it received, is confirmed by the tone in which he 
addresses Afemniius, a man of an eminent senatorian 
family, and of considerable oratorical and poetical accom- 
plishment, to whom the poem is dedicated. His tone to 
Memmiiis is quite unlike that in which V^irgil or even 
Horace addresses Mjneenas. He addres.ses him as an 
equal ; he expresses sympathy with the pri^>minent part 
his friend played in public life, and admiration for his 
varied accomplishment, but on his own subject claims to 
speak to him in the tones of authority. 

Although our conception of the poet\s life and circum- 
j-t.irn!es is iieces.sarily vague and meagre, yet his personal 
h*. •>j is so remarkable and so vividly impnissed cm his 
po-ua, and hjs language bears so unmistakably the 
stamp of sincerity, that we seem able to form a consistent 


idea of his tastes and habits, his sympathies and convic- 
tions, his mural and emotional natui^ If we know nothing 
of the particular experience which determined his passionate 
adherence to tho Epicurean creed and his attitude of spiritual 
and social isolation from the ordinary course of Roman life 
and belief, we can at least say that the choice of a contem- 
plative life was not tho result of indifieretice to the fate of 
the world, or of any natural coldness or even calmness of 
temperament. In some of his most powerful poetry, as in 
tho opening lines of the second and of the third books, wo 
can mark tho strong recoil of a humane and sensitive spirit 
from the horrors of tho reign of terror which he witnessed 
in his youth, and from the anarchy and confusion which 
I* prevailed at Romo during the later years of his life ; while 
his vivid realization of the pains and disappointments of 
passion, of the unsati 6 f 3 ing nature of all violent emotion, 
and uf the restlessness and weariness of life which excessive 
luxurv entails, suggest at least tho inference that he had 
not been through his whole career so niucti estranged from 
the social life of his day as ho seems to have been in his 
later years. Passages in his poem attest bis familiarity 
with the pomp and luxury of city life, with the attractions 
of the public games, and with the pageantry of great 
mil Italy spectacles. But much the greater mass of the 
illustrations of his philosophy scattered through the poem 
indicate that, wdiile engaged in its composition, and in the 
studies preparatory to it, ho must have lived in the country 
or by the sea-shore, and that ho must have passed much of 
his time in the open air, exercising at once the keen observa- 
tion of a naturalist and the contemplative vision of a poet. 
He shows a fellow feeling with the habits and moods of 
the animals associated with human toil and adventure. 
He seems to have found a pleasure, more congenial to the 
niudcru than to the ancient temperament, in ascending 
mountains or w'andcring among their solitudes (vi. 469, 
iv. 575). References to companionship in these wander- 
ings, and the well-known description of the charm of a 
rustic inenl (ii. 29) enjoyed wdtli comrades amid beautiful 
scenery and in fine weather, speak of kindly sociality 
rather tlian of any austere separation *frora his fellows. 

Other expressions in his poem («?.</., iiL 10, tkc.) imply 
that ho was an ardent student of books, as well as a 
sj’nipathetic observer of outward phenomena. Foremost 
among these were tlie writings of Lis master Epicurus ; 
)>ut be had also an intimate knowledge and appreciation 
of the philosophical poem of Empedocles, and at least an 
acciuaintance with tlio works of Democritus, Anaxagoras, 
Heniclitus, Plato, and the Stoical writers. Of other Greek 
prose writers he knew Thucydides and Hippocrates ; while 
of the poets he expresses in . more than one passage the 
liighcst admiration of Homer, whom he has imitated in 
several placea Next to Homer Euripides is most fre- 
(jucntly reproduced by him. There is an evident straggle 
between the impulses of his imaginative temperament, 
prompting him to recognize the supremacy of the great 
masters in art and poetry, and the ifjfiuence of the teach- 
ing of Epicurus, in accordance with which the old poetsf 
and painters of Greece are condemned as the authors and 
propagators of false ideas both of nature and the gods. 
Ihit his poetical sympathy was not limited to the [nets of 
Greece. For his own countryman Ennius he expresses an 
atlcctionate admiration ; and he imitates his language, his 
rhythm, and his manner in many places. T^e fragments 
of the old tragedian Pacuvius and of the satirist Lucilius 
show that Lucretius had made use of their expressions and 
materials. In his studies he was attracted by the older 
writers, both Greek ami Homan, in wlioso inasctiline 
tenq^erament and understanding he rccogiiizefl an afiinity 
with his own. He had a most enthusiastic admiration 
for genius, especially when exercised in the investiga- 
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tioQ and discovery* of truth. His devotion to Epicurus 
seems at first sight more difficult to explain than his 
enthusiasm for Empedocles or , Ennius. Probably he 
found in his calmness of temperament, in his natural or 
acquired indifference to all violent emotion, even in his 
want of imagination, a sense of rest and of exemption 
from the disturbing inlluences of life which the passionate 
heart of the poet denied himself; while in his physical 
philosophy he found both an answer to the questions which 
perplexed him and an inexhaustible stimulus to his intel- 
lectual curiosity. The combative energy, the sense of 
superiority, the spirit of satire, characteristic of him as a 
Homan, unite with his loyalty to Epicurus to render him 
not only polemical but intolerant and contemptuous in his 
tone toward the great antagonists of his system, the Stoics, 
whom, while constantly referring to thorn, he does not 
condescend even to name. With his admiration of the 
genius of others he combines a strong sense of his own 
power. Ho is qtiito conscious of the great importance and 
of the difiiculty of his task ; but he feels his own ability 
to cope with it. He has the keenest capacity for intel- 
lectual pleasure, and speaks of the constant charm which 
he found both in the collection of his materials and in the 
exercise of his art If his mind was overstrained by the 
incessant jdovotion to his task of which he speaks, ho allows 
no expression of fatigue or discouragement to escape frr>m 
him. The ardour of study, the delight in contemplative 
thought, the “ sweet lovo of the muses,” the “ great hope 
of fame,” all combined to bear him buoyantly through all 
the difficulties and fatigues of his long and lonely 
adventure. • 

It is more difficult to infer the moral than the intellectual 
characteristics of a great writer from the personal impress 
loft by him on his work. Yet it is not too much to say 
that there is no work in any literature that produces a 
profuunder impression of sincerity. No writer shows a 
juster scorn of all mere rhetoric and exaggeration. This 
is one of the main causes of the spell which the poem 
exorcises over us. By no Stoic oven cduld the doctrine of 
independence of th6 world, and of the superiority i»f 
simplicity over show and luxury, bo more forcibly and 
consistently inculcated. No one shows truer courage, not 
marred by irreverence, in confronting the great problems 
of human destiny, or greater strength in triumphing over 
human weakness. No one shows a truer humanity and a 
more tender sympathy with natural sorrow. In reverence 
for the sanctities of l^uman affection, Virgil alone is his 
equal, nor is it an unlikely surmise that it was to the power 
of this sentiment, and the influence which it had on his 
relation with others, that ,he owed the cognomm of 
“ CaruH or the ‘‘ beloved.” 

The peculiarity of the poem of Lucretius, that which 
makes it unique in literature, is that it is a reasoned system 
of philosophy, written in verse. The subject was chosen 
and the method of exposition adopted, not primarily with 
the idea of moving^and satisfying the imagination, but 
of communicating truth. The prosaic title De Jierum 
Natura^ a translation of the Greek wcpl implies 

the subordination of the artistic to a speculative motive. 
As in • the case of nearly all the great works of Homan 
literary genius, the form of the poem was borrowed from 
the Oreolm. The rise of speculative philosophy in Greece 
was coincident with the beginning of prose composition, 
and many of the earliest philosophers gave their thoughts 
to the world in the prose of the Ionic dialect ; others 
however, and especially the writers of the Greek colonies 
in Italy and Sicily, expounded their systems in continuous 
poems composed in the epic hexameter. These writers 

^ C/. Martha, Lt dt p. 28 . 


flourished in the beginning and first half of the 5th century 
13 . 0 ., — ^the great awakening time of the intellectual, 
imaginative, and artistic faculties of the ancient world. 
The names most famous in connexion with this kind of 
poetry are those of Xenophanes and Parmenides, the 
Jilleatics, and that of Empedocles of Agrigentum. The 
last was less important as a philosopher, but greater than 
the others both as a poet and a physicist. On both of 
these grounds he had a greater attract I m to J^ucrotius. 
The fragments of the poem of Empedocles show that the 
Roman poet regarded that work as his model. In accord- 
ance with this model ho has given to his own •poem the 
form of a personal address]^ bo has developed his argument 
systematically, and has applied the sustained impetus of 
epic poetry to the treatment of some of the driest and 
abstrusest topics. Many ideas and expressions of the 
Sicilian have been reproduced by the Roman poet ; and 
the same tone of impassioned solemnity and melancholy 
seems to have pervaded both works. But T^ucretius, if 
less original as a thinker, was probably a much greater 
poet than Empedocles. With the speculative enthusiasm 
of the Greeks he cotubiues, in a remarkable measure, the 
Italian susceptibility to the charm of nature, and the greater 
humanity of feeling which belongs to a more advanced 
stage of human history. But what chiefly dfetinguishes 
him from his Greek prototypes is that his purpose is rather 
ethical than purely speculative. Ho shares with them the 
lelight ill inquiry and discovery ; but the zeal of a teacher 
and reformer is more strong in him than even the intel- 
lectual passion of a thinker. Ilis speculative ideas, his 
moral teaching, and his poetical power are indeed inter- 
lependent on one another, and this interdependence is 
what in linly constitutes their power and interest. 15ut of 
the throe claims which he makes to immortality, — 

** Primuin quod maguis doceo de rehns, ct artia 
Religioimin aiiimum notlis exsolvurc pergo, 

Deiiide quod obscura de re tain lucida paugo 
Carmina inu -ico contiiigens cuncta lepore, - 

that which be himself regarded as supreme was the second, 

tlio claim of a libenitoi^of the human spirit from the 
cramping bonds of superstition. 

This purpose is announced by him over and over again, 
as for instance at the begiuiutig of the argument in the first, 
second, third, and sixth books. The main idea of the poem 
is the irreconcilable opposition between the truth of the laws 
of nature and the falsehood of the old superstitions. But 
it is not merely by the intellectual opposition between truth 
and falsehood that ho is moved. The happdness and the 
dignity of life are regarded by him as absolutely dependent 
on the acceptance of the true and the rejection of the false 
doctrine. The ground of his extravagant eulogies of 
Epicurus is that ho recognized in him the first great 
champion in the war of liberation, and in his system of 
philosophy he believed that he had found the weapons by 
which this war could bo most effectually waged. Follow 
ing ill his footsteps, ho sets before himself the aim of 
finally crushing that fear of the gods and that fear of death 
resulting from it which he regards .us the source of all the 
human ills. Incidentally he desires also to purify the 
heart from other violent passions which corrupt it and mar 
its peace. But the source even of those — the passions of 
ambition and avarice — he finds in the fear of death ; and 
that fear ho resolves into the fear of eternal [lunishment 
after death. 

The selection of his subject and the order in wliieh it is 
treated are determined by this motive. Although the title 

* First, by reason of the gi'oatness my jind my pur- 

pose to sot free the mind from the closo-dniwn bonds of supi;rKliti(»ns ; 
next, because on so dark a theme I write sush lucid ^erso, casting over 
all the charm of poesy.'* * 
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of the poem (implies that it is a treatise on the “ whole 
•natiiro of things/' the aim of liucrclius is not to treat 
exhaustively the whole of natural science, recognized in 
tin* Rpiivirean system, but only those branches of it which 
arc mu!essary to clear the mind from the fear of the gods 
and the terrors of a future state. In the two earliest books, 
accordingly, ho lays down and largely illustrates the first 
,[)rinciples of being with the view of showing that the world 
is not governed by capricious agency, but has come into 
existence, continues in existciicc', and will ultimately pass 
away in accordance with the primary conditions of the 
elemental atoms which, along with empty space, are the 
only eternal and imnmtahlo substances. These atoms are 
themselves infinite in number but limited in their varieties, 
and by their ceaseless mt>veiiient and combinations during 
infinite time and tlinuigli inliiiite space tlio whole process 
creation is iiiaiutaIm.Ml. Tn the third book ho applies 
the principles of the atomic philosophy to explain tho 
nature of the mind and vital principle, with the view of 
showing that the soul perishes with the body. In the 
fourth book he discusses the Epicurean iloctrino of the 
“simulacra,” or images, which are cast from all bodies, and 
whicli act either on the senses immediately on the mind, 
in dreams or waking visions, as affording the explanation 
of the belief in the continued existence of the spirits of 
tlie departed. The fifth boi^k, which has the most general 
interc’^t, jaofesses to explain the process by which the 
earth, llie sea, the sky, the sun, moon, and stars, were 
formed, the origin of life, and the gradual advance of 
man from the must savage to the most civilized condition. 
All these ’topics are treated with the view of sliowing that 
the w<irldis not itself divine nor directed by divine agency. 
Thu sixth book is devoted to the explanation, in accordance 
with natural caiuses, of some of the more abnormal 
phenomena, such as thunderstorms, volcanoes, earthcpiakes, 
itc., which are special causes of supernatural terrors. 

It would be impossible, within the limits of this article, 
to give any detailed account or criticism of an argument 
whicli is carried on, with the interruption only of occasional 
episojes, in which the moral teaching <^f tlie poet is 
enforced, through a poe.m extending to between six and 
seven thousand lines. Headers who are especially inter- 
ested in the science of Lucretius will fiinl tho subject 
clearly treated in cba[)ter v. of Lange’s llUtury uf Matfrial- 
Ism. Tlic consecutive .study of the argument produces 
on iin)>t reinlers a mixed feeling of di.ssatisfactinn and 
admir.ition. They are repelled by the dryness of much of 
the matter, the un.suitabJene.ss of many of the topics ilis^ 
eii-sed fur pijutiu treatment, the arbitrary assumption of 
premi^M-.'^, the cfitire failure to e.stablish the connexion 
bulwueFi the concrete pbononiena which tlie author pro- 
fu' -e . tu cxpl liri and these assumptions, and the errone' 
oie'nu'’.s of imiiiy of the dta triries which are stated \ritli 
dogmitie CHiitiFli orc. On tin- other hand they are con 
.st.intly ilnpre^^(id by Lis luAver of reasoning both de- 
ductively and induelively, by tlie subtlety and fertility 
of invention with whieli hr; appli-.^ analogie.s, by the clear- 
ness and kcuynu^s of his observation, by the fulness of 
matter with whicli his minil U stored, and by the cousecu- 
tivu force, tlie precision, and di.^l inelncss i^f hi.s .style, when 
employed in the pruccs.ses of sfientiiic ex{>osition. The 
first two books enable us better than anything else in 
ancient literature to appreciate the boldness and, on tho 
whole, tho n :nonablene.ss of the ancient mind in forming 
liyp**thoses on great matters that still bailie the investiga- 
tions of science. The third and fourth boohs give evidence 
of ,u;atene.ss in psychological analysis; the fourth and sixth 
of the most active and varied observation of natural pheno- 
!funa* the fifth *of original insight and strong common 
eeii ,0 c* <nceilring thte,origin of society and the progressive 


advance of man to civilisatiOD. Riit the chief value of 
Lucretius as a thinker lies in his fi^m grasp of speculative 
iduas, and in his application of them to the interpretation 
of human life and nature. It is in this application that 
the most powerful interest of his poetry lilbs. All pbeno 
mena, mural as well as material, are contemplated by him 
in their relation to one great organic whole, which he 
acknowledges under the name of “ Natura dsedala rerum/’ 
and the must beneficent manifestations of which he seems 
to symbolize and almost to deify in the “ Alma Venus,'* 
whom, in apparent contradiction to his denial of a divine 
intcrftircncft with human alTairs, ho invokes with prayer in 
the opening lines of the poem. In this conception of 
nature are united the conceptions of law and order, of 
ever-changing life and interdependence, of immensity, 
individuality, and all-pervading subtlety, under which the 
universe is apprehended both by his intelligence and bis 
imagination. 

^’othing can bo more unlike the religious and monil 
attitude of Lucretius than the old popular conception of 
him as an atheist and a preacher of the doctrine of pleasure. 
It is true that he denies the two bases of all religion, the 
doclriims of n supernatural government of tho w^orld and 
of a future life. But bis arguments against the fii'st are 
really tmly valid against tho limited and unworthy concep- 
tions of divine agency involved in the ancient fbligions ; 
his denial of the second is prompted by his vivid realization 
of all that is meant by the arbitrary infliction of eternal 
torment after death. His w^ar with the popular beliefs of 
his time is w’aged, not in the interests of licence, but in 
vindication of the sanctity of human feeling. The great 
and cardinal line of the poem* 

“ Tail turn religio {Kituit auaikre malorum, ** 
is elicited from him as his protest against the wdeked and 
impious sacrifice of Iphigenia by the hand of her father. 
But in his very denial of a cruel, limited, and capricious 
agency of the gods, and in bis imaginative recognition of an 
onlerly, all pervading, all-regulating power, — tho “Natura 
dmdala renini,**- -wl3 find at least a nearer approach to the 
higher conceptions of modern theisifi than in any of the 
other imaginative conceptions of ancient poetry and art, 
unless wo include the hymn of Cleanthes among the utter- 
ances of poets. But his conception even of the ancient 
gods and of their indirect influence on human life is more 
worthy than the popular one. They are conceived of by 
him as living a life of eternal peace and exemption from 
passion, in a world of their own ; and the highest ideal of 
man is, through the exercise of his reason, to realize an 
image of this life, 

“ Ut nil iinju diat digiian* dis deg«ro vitam.” 

Although they are conceived of as unconcerned with the 
interests of our world, yet influences are supposed to emanate 
from them which the human heart is capable of receiving 
and assimilating. The effect of unworthy couccptlons of 
the divine nature is that they render a man incapable of 
visiting tho temples of the gods in* a calm spirit, or of 
receiving the emanations “divinae nuntia pads** in peace- 
ful tranquillity. 

“ Nec delubra deum* plaoido curn pf-ctorc ndihi.s, 

Ncc do corj»orft qnfc sane to .simulacra feruntur 

In mentis iioniinum divime iinntia pads 

Suscipere ha$c nnimi tranquilla j»Bce valebis.’*^ 

It is in no iconoclastic spirit that he rcgafib even the 
temples and solemn rites of the gods, except when ho finds 
the acts of worship tainted w'ith “ the foul stain of super- 

^ ** Nor wilt thou approach the temples of the gfxU with a calm 
ipirit, nor wilt thou able, in tranquil peace of heart, to receive 
those images which are 1x)ri)e from their holy bodies iiitt the minds of 
■leu, carrying tidings of the divine peace ** (vi. 76-78). 
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Btition.” Thus ho describos wifclT * grave solemuity of 
fooling the procession o^ the image of Cybele through the 
cities of men, and acknowledges the benedcont influence of 
the truths symbolized by that procession. The supposed 
atheism” of Lucretius proceeds from a more deeply 
reverential spirit than that of the majority of professed 
believers in ail times. 

Ilis moral attitude is also far removed from that either 
of ordinary ancient Epicureanism or ordinary modern 
materialism. Though he acknowledges pleasure to be the 
law of life, — “ dux vitae dia voluptas,” — ^yet he is far from 
regarding its attainment as the end of life. What man 
needs is not enjoyment, but “peace and a pure heart.” 

** At beno non potcrat sine pure pectoro vivi.” 

The victory to be won by man is the triumph over fear, 
ambition, passion, luxury. With the conquest over these 
nature herself supplies all that is needed fur happiness. 
Self-control and ^renunciation are the lessons which he 
preaches with as much fervour and as real conviction as 
any of the preachers of Stoicism. “ Great riches consist in 
living plainly with a contented spirit ” — 

** Diviti;p grsindos liomini suut vivere jiarco 
Ai)<[uo atiimo.’* 

As was mentioned above, it is uncertain whether the 
short criitcism of Cicero (“Lucrotii poeniata,” <jkc.) con- 
cedes to Lneretius the gifts of genius or the acL*oni[)lis]iment 
of art. Readers of a later time, who could compare his 
work with the finished works of the Augustan ago, would, 
if they refused his claim t^ the full possession of the two 
necessary constituents of the greatest poets, have certainly 
disparaged his art rather thau^is power. But with Cicero 
it was different. He greatly admired, or professed to 
ailmire, the genius of the early Roman poets, while he 
sliows that indifforenco to the poetical genius of his younger 
contemporaries which men who have formed their taste 
for poetry in youth, and whoso own intellectual interests 
have been practical and political, often do to the new ideas 
ami new modes of feeling which an original poet brings into 
the world. On the vther hand, as one who had himself 
written many verses in his youth, and as one of the greatest 
masters of style who have ever lived, he could net have 
been insensible to the immense superiority in rhythmical 
smoothness which the hexameter of Lucretius has over that 
of Ennius ami Lucilius. And no reader of Lucretius can 
doubt that he attached the greatest importance to artistic 
execution, and that ho took a great pleasure, not only in 
propelling “the long rflll of Jiis hexameter ” to its culmi- 
nating break at the conclusion of some weighty paragraph, 
but also in producing the effects of alliteration, assonance, 
&c., which are so marked af peculiarity in the stylo of 
Plautus and the earlier Roman poets. Ho allows his taste 
for these tricks of style, which, when used with moderation 
by writers of a more flnished sense of art such as Virgil 
and even Terence, have the happiest eftect, to degenerate 
into mannerism. An^ this is the only drawback to the 
ipiprcssioii of absolute spontaneity which his stylo produces. 
But those who recognize in him one of the most powerful 
and original poetical forces which have appeared in the 
world feel, when they compare him with the greatest poets 
of all ifmes, that ho was unfortunate in living before the 
natural rudeness of liatin art — the “ traces of the country,” 
which continued to linger “ in rude Latiuni ” down to the 
time of Horace — bad been successfully grappled with. 
His only important precursors in serious poetry were 
Ennius and Lucilius, and, though he derived from the first 
these an impulse to shape the Latin tongue into a fitting 
vehicle for the expression of elevated emotion and imagina- 
tive conception, he could find in neither a guide to follow 
in the task he set before himself. He bad thus, in a great 


-LUO S5 

measure, to dkmver the way for himself, and Xo act as the 
pioneer to those who came after him. The difficulty and 
novelty of his task enhances our sense of liis power. His 
finest passiiges are thus characterized by a freshness of 
feeling and enthusiasm of discovery, as of one ascending, 
alone and for the first time, the “pathless heights of the 
Muses. But the result of these conditions and (»f his own 
inadequate conception of the proper limits of lus art is 
that more than in the case of any other work of genius his 
best poetry is clogged with a great mass of alien matter, 
which no treatment in the world could have made poetieally 
endurable. If the distinction suggested by a brilliant 
living poet and critic between the Titans and tlni 
Olympians of literature bo a valid one, it is among the 
former certainly that Lucretius is to be <;lassed. 

The genius of Lucretius, as of all the greatest poi ts, 
does not reveal itself as any mere isolated or exceptional 
faculty, but as the impassioned and imaginative movcmc'iit 
of liis whole inoral and intellectual being. It is the fiuce 
through which the sincerity and simplicity, the reverence, 
the courage, the whole heart of the man have found an 
outlet for themselves. It is also the force fniiii which both 
his sjHjciilative and his observant faiuilty derive their most 
potent impulse. His poetical stylo is as simple, sensuous, 
and passionate as that of the poets who rcpr(»duco only the 
immediate appearances and impressions of the world of 
nature and of hiiinan feeling. But it assumes a more 
majestic aind elevated tone from the recognition of the 
truth that the beauty of the world, the unceasing life and 
movement in nature, the de.structive as well as the bciu'- 
ficent fi)rceB of the elements, the whole wonder and pathos 
of human existence, are themselves iimnifeHtations of sec!n*,t 
invisible agencies and of eternal and imnnitable laws. 

Tli<* fiillost account of the MSS, aiul of the various oditious of 
Lucretius, ami of the, lulliieiiee which hv fxiMciscd on tin* hilpr 
poets of Rome, is to he found in the introductions to the eiiti<'al and 
cxjdaiiutory nnt(‘s of Mr Munro’s etlitioii of the |M)e,t, .1 work leeog- 
iii/ed MS the most im]>orl}i'nt eontrihiiiion to Jj.itin .selinkii-wliip 
in;id(> in Kngland diiiiiig the pireseiil eentury. Kor st h*»l{irs th.it 
edition eontuins all that is nenled for the full under.standiiig of ihe 
jiuthi»r. For those who un* U|.>t ela.v^ieul seholais, the W'uk id 
i\ Martha, Lr Poemt’ tl*' A/o/Vee, luiiv h»‘ reeoniiiiendttl. .ts ‘ont. lining 
an interesting and eloipieiit estiinute of the genius of tin* i»oet, .iiel 
of Ids iiKjral, religious, nnd scieiititie ]»osiii()u. AuiuMg jeeent 
Liighsh works on the niithor, in essay, hy I’rotV.ssor Veiteli, i.id 
«u« by Mr J. A. Syiuonds, aie es|u-eiJilly good. Tlie Mib|e<*l is 
also dismissed al length in eh;i[»s. M,-xiv. of the Jumnni Ptuts 
of the Jic/mhliCj by Professor Sidlar. (W. V. S. ) 

LIK'ULLUS. 'Die Lut-ulli apipiear in Roman lii.«;U»ry 
shortly after the close of the second I'unic wui. They 
belonged to the Licinian “gens,’* a jdebeiun housi' which 
became noted for its spiecial ability in amassing wealth. 
By far the most famous of its members was LiiL-iii.s Licinius 
Liieulliis, surnamed PoiiticiLs from his viclurioiis campaigns 
in Asia Minor against one of the most formidabh; (*nemirs 
Rome ever encountered, the great Mitliridales, king ot 
Pontus. Ilis father had held an inqiortant military eoiu- 
mand in Sicily, but on his return to Rome he was considered 
to have acquitted himself so discreditably that he was jiro 
secuted on a charge of bribery and corrupt practici's, and 
was condemned to exile. His mother was iSiecilia, of the 
family of the Metelli, and was tiie sister of the distinguislu*d 
Metcllus Numidicus. The career of Lucullus coincides with 
the first half of tlie 1st century n.(\ It ajipear.s tliat he 
was rather senior to Pompioy, who w'as born in 10(> n.r. 
We hear of him w^heii quite a young man as making a 
determined though unsuccessful attenq>t to avenge his 
father’s downfall on the author of the prosecution, and 
this won him credit and popularity. Early in life ho 
attached himself to the party of Sulla, and to that party 

* “ Avia Pioridum pemgro Ioch, nullius ante 

Trila wIq.** . * • 
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he remained* constant to his lifo’s end. Sulla’s favourable 
notice was secured by good military service in the so-called 
Social War, which finally completed the subjugation of 
flouie’s, Italian allies and in fact of the whole peninsula. 
!u 88 B.C. came the great Mithridatic war in the East, 
with the direction of which Sulla was charged. In that 
year the young Lucullus went with him as his quaestor to 
Greece and Asia Minor, and, while Sulla was besieging 
Athens, ho raised a fleet and drove Mitbridates out of the 
Mediterranean. He won a brilliant victory off Tonedos, 
and it seems probable that, had he been as faithful to Homo 
as ho was to Sulla and his ]>arty, he might have ended 
a perilous war. Hut, like many of his contemporaries, 
Lucullus was too much of a party man to be a genuine 
patriot. 

In 84 B.o. peace wjus concluded with Mithridatos, and 
the great King had to cede tho Greek islands and a large 
part of his Asiatic possessions, and vras practically reduced to 
the position of a mere Roman dependant. Sulla returned 
to Koine, while Taiculliis rejnained in Asia, and by a series of 
wise and generous financial reforms laid tho foundation of 
the future wealth and prosperity of the province. The 
result of Lis policy was that he stood particularly w^cll with 
the provincials, but unfortunately for himself made a host 
of enemies among the powerful class which farmed the 
public revenue. lie wjxs in Asia till 80 B.c., and then 
returned to Rome as ciirule asdile, in which capacity he 
exhibited together w'ith his colleague, his brother Marcus, 
games w’hich were long remembered by the citizens of Romo 
for their exceptional magnificence. Wo may infer that 
thus early in life he liad found tho means of acquiring an 
immense fortune, which throughout his wliolo career it 
was his delight lavishly to display. Soon afterwards he 
was elected pnetor, and was next appointed to the pro- 
vince of Africa, where again he w’on a good name as a just 
and considerate governor. In the year 74 b.c. he became 
consul, with Aurelius Cotta as his colleague. An attempt 
was made at this time by a leader of the democratic party 
to repcfil the legislation of Sulla, and its failure appears to 
have been mainly due to the strenuous efforts of Lucullus. 

The East was now again unsettled, and Bitliynia, which 
had been bequeathed to Rome by its king Nicomodes, was 
thrc-atened by Mitbridates. 'Ihe new province with tho 
command of the fleet fell to Cotta, but Lucullus was called 
to lead the armies of Rome against this dangerous enemy. 
In 74 B.C. he was in Asia at the head of a force of about 
.■^0,000 foot and 2U00 horse. Tho king of Pontus was 
already on Roman ground in Bithynia, and Cotta was 
shut up in Chalceduii on the Propontis by a vast host of 
ITM 1,000 men. The enemy’s fleet had forced its way into 
the liaibuur, and had burnt all the Roman vessels lying at 
imclior. 'Ilie advance of Lucullus, however, forced the 
king to raise the siege and retire along the sea-coast, till 
he halted ))efore the htrong city of Cyzicus, the key of Asia, 
as it was called, built on an island at a little distance from 
the mainland, with which it was connected by a bridge. 
All the attempts of Mitbridates on the place were foiled 
by a gallant ^efence, and it was not long before Lucullus 
took up a. threatening position in the rear of Ids army, 
which cut off all hi.s land communications and left him 
only master of the sea. Bad weather and violent storms 
and scant supplies soon drove the king from the walls of 
Cyzicus, and his va-st army was dispersed witliout having 
had the chance of fighting a single pitche-<l battle. His 
fleet too, which as y(5t had had the command of the 
/Egetau, was soon afterwards destroyed by Imcullus, and 
tlum Ids whole power for offensive warfare had completely 
^ i’-apsed. He .himself withdrew into his own proper 
t'\ ntory, and all that the Roman general had to fear was 
that he mights baffle* pursuit by a flight eastward into the 


L L U S 

remote wilds of ArmenuL However, in the autumn of 73 
B.C., Lucullus pushed into the heart of Pontus far beyond 
the Halys, the limit of the famous Spipio’s advance east- 
ward, and continued his onward march, regardless of tho 
murmurs of his weary soldiery, to Cabeira or NeoesDsaroa 
(now Niksar), where the king had gone into winter 
quarters with a vague hope that his son-in-kw, Tigranes, 
the powerful king of Armenia, and possibly even the 
Farthians, might, for their own sakes, come to his aid 
against a common foe. It was by a very toilsome march 
through difficult roads that the Roman army at last reached 
Cabeira, to find themselves confronted by a greatly superior 
force. But the troops of Mitbridates were no more a match 
for tho Roman legionaries than were the Persians for 
Alexander, and a large detachment of his army was 
decisively cut up by one of Lucullus’s lieutenant-generals. 
The king decided on instant retreat, but tho retreat soon 
became a disorderly flight, and Imcullus, seizing the 
moment for attack, annihilated his eifl^niy, Mithwates 
himself escaping with difficulty over the mountain rango 
between Pontus and Cappadocia into Lessor Armenia. He 
found a sort of refuge iii the dominions of Tigranes, but 
he was in fact detained as a prisoner rather than received 
as an honoured friend and ally. 

Pontus thus, with the exception of some of the maritime 
cities, such as Sinope, Heraclea, and Amisus, which still 
clung to tho king under whom they had enjoyed a frep 
Greek c:onstitution, became Roman territory. Two yearl. 
were i>ccupied in the siege and capture of these strongholds, 
while Lucullus busied himself with^a general reform of the 
administration of tho province of Asia. His next step was 
to demand the surrender of Mitbridates and to threaten 
Tigranes with war in the event of refusal Ho had indeed 
no direct authority from tho home government to attempt 
the conquest of Armenia, but he may well have supposed 
that in invading the country he would be following out 
Sulla’s policy, and securing Rome in the East from a serious 
danger. Nor was it unnatural that there should be a 
fascination in the* idea of winning renown in the distant 
and almost unknown regions beyond the Euphrates. In 
the spring of the year 69 b.c., at the head of only two 
legions, which, it appears, by no means liked the hardships 
of the expedition, he marched through Sophoiie, the south-, 
western portion of Armenia, crossed the Tigris, and pushed 
on to tho newly-built royal city, Tigranocerta, situated on 
one of the affiuents of that river. A motley host, made up 
out of the tribes bordering on the Black Sea and the 
Caspian, hovered round his small army, but failed to 
hinder him from laying siege to the town. On this 
occasion Lucullus showed consummate military capacity 
contriving to maintain the siege and at the same time to 
give battle to the enemy with a force which must have 
been inferior in the ratio of something like one to twenty. 
According to his own account he put the Armenians to 
rout with a loss of five Roman soldiers, leaving 100,000 
dead on the field of battle. The vk'.tory before the walk 
of Tigranocerta was undoubtedly a very glorious one fof 
the arms of Rome, and it resulted in the dissolution of the 
Armenian king’s extensive empire. There might now have 
been peace but for the interference of Mithricktes, ^ho foi 
his own sake pressed Tigranes to renew the war and to seek, 
the aid and alliance of Parthia. The Parthkh king, how- 
ever, was disposed to prefer a treaty with Bom^ to a treaty 
with Armenia, and desired simply to have Euphrates 
recognized as his western boundary. Mitbridates next 
appealed to the national spirit of the peoples of the East 
generally, and endeavoured to rouse them to a united effort 
against Roman aggression. He hoped to crush hia' enemy 
amid the mountains of Armenia, and indeed\he position 
of Lucullns was highly critical The home government 
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was for -recalling him, and seemed to think little of his 
splendid successes ; ai^ his little army, which one might 
have been supposed would have been proud of their general, 
was on the verge of mutiny. One can hardly understand 
how under such circumstances Lucullus should have per- 
sisted in marching his men northwards from Tigranocerta 
over the high table-land of central Armenia, with the 
enemy’s cavalry and innumerable mounted archers hanging 
on his columns, in the hope of reaching the distant Artaxata 
on the Arazes. The vexation of his troops broke out into 
an open mutiny, which compelled him to recross the Tigris 
into the Mesopotamian valley. Here, on a dark tem- 
pestuous night, he surprised and stormed Nisibls, the 
capital of the Armenian district of Mesopotamia, and in 
this city, which yielded him a rich booty, he found satis- 
factory winter quarters. 

Meantime Mithridates was again in Pontus, and the 
Roman forces which had been left there were soon over- 
whe^ed. In one disastrous engagement at Ziela the 
Roman camp was taken and the army slaughtered to a 
man. Lucullus was still thwarted by the mutinous spirit 
of his troops, and after all his brilliant achievements he 
was obliged to pursue his retreat into Asia Minor with the 
full knowledge that Tigraues and Mithridates were the 
unresisted masters of Pontus and Cappadocia. The work 
of eight years of war was undone. Commissioners sent 
from Rome to settle the affairs of the Kast had to report 
to the senate that a large part of Asia Minor was in the 
enemy’s hands. In the year 66 b.c. Lucullus was recalled, 
and superseded in his command by Pompoy. 

He had indeed fairly earned by his brilliant victories 
the honour of a triumph, but* ho had powerful enemies at 
Rome, and charges of maladministration, to which no doubt 
his immense wealth gave no unreasonable colour, caused it 
to be deferred for three years. In 63 nc., however, it was 
celebrated with extraordinary magnificence. By this time 
Lucullus seems to have felt that bo had done his work. 
He bad little taste for the increasingly turbulent political 
contests of the time, and, with the exception of occasional 
appearances in publi( 4 life, he gave himself up to elegant 
luxury, with which, however, he combined a sort of dilettanto 
pursuit of philosophy, literature, and art. Cicero, who 
was oil terms of close intimacy with him, always speaks of 
him with enthusiasm and in terms of the highest praise. 
Lucullus is with him a vir fortisalmus et clarissivius, and a 
man too of the highest and most refined intellectual culture. 
As a provincial governor, in his humane consideration fur 
the conquered and his l»tatesmanlike discernment of what 
was best suited to their circumstances, be was a man after 
Cicero’s own heart. In this respect he reminds us of the 
younger Pliny. Very possibfy Cicero may have spoken 
too flatteringly of him, but we cannot think his praise was 
altogether undeserved 

^ As a soldier, considering what he achieved and the 
victories he won with but small forces under peculiarly 
unfavourable conditio^, he must have been a man of no 
ordinary capacity. It is true that he does not seem to 
have had the confldence of his troops to the extent to 
which a great general ought to possess it, and it is just 
possible that he may have erred on the side of an excessive 
aristoerftio hauteur, which to his men may have looked 
like a selfish indifference to their hardships. But it is also 
possible that out of a strict regard to the lives and property 
of the provincials he may have been too strict a discipli- 
naran for the taste of the soldiers. Some of his unpopu- 
larity, it is pretty certain, was due to the restraints which 
he had put on the rapacity of the capitalists, who thought 
themselves aggrieved if they could not make rapid and 
enormous forlunea by farming the revenue of the rich pro- 
cess of the East. We can hardly doubt that with very 
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decided aristocratic feeling and thorough defVotion to his 
political party Lucullus combined much generous upright- 
nciss and kindliness of heart. 

His name calls up before the mind visions of bdundless 
luxury and magnificence, and among the Roman nobles 
who revelled in the newly acquired riches of the East 
Lucullus, it is certain, stood pre-eminent. His park and 
pleasure grounds in the immediate vicinity of the capital * 
were the wonder and admiration of his own and of the 
succeeding ago. Pompey is said to have styled him the 
Roman Xerxes, in allusion, nut only to his splendour, but 
also to the costly and laborious works to be seen in his 
parks and villas at Tusculum, near Naples, where rocks 
and hills had been pierced at an almost iufinite expense. 
On one of his luxurious entertainments he is said to have 
spent upwards of .£2000. Far the most pleasing trait in 
his character is the liberal patronage which he gave more 
especially to Greek philoso[)hers and men of letters, and 
the fact that he collected a vast and valuable library, to 
which such men had free access. On the whole wo may 
take Lucullus to have been a man who in many respects 
rose above his age, and was a decidedly favourable speci- 
men of a great Roman noble. 

Of his latter years but little is recorded. He had, as 
wo have seen, almost wholly retired from public life. It 
appears that he sank into a condition of mental fcclilencss 
and imbecility some years before his death, and was obliged 
to surrender the management of his affairs to his brother 
Marcus. The usual funeral panegyric was pronounced on 
him in the Forum, and the pcpple would have had him 
buried by the side of the great Sulla in the Campus 
[Marti us, but he was laid at his brother’s special request in 
liis splendid villa at Tusculum. 

Thu bfstiicTountof Liiciillus's campaign in the East is lohe found 
in Mommsen’s Ilistorif of Jiuwc, bk. v. chap. 2. Our knowledge 
of him is drawn mainly from i^lutari h, Appian’s Milhridutic War, 
tliu epitomes of the lost books of Ijivy, and vcTy frequent allusions 
to him in (Hcoro’s works. (W. .F. B.) 

LUDDITES, The, were organized bands of rioters for 
tlie destruction of machinery, who made their first ap- 
pearance in Nottingham and the neighbouring midland 
districts of England about the end of 1811. llic origin 
of the name is curious, and is given as follows in ^the Life 
ofL(rrd Sidmoaih flrol. iii. p. 80). In 1779 there lived in a 
village in Leicestershire a person of weak intellect, called 
Ned Lud, who was the butt of the boys of the village. 
On one occasion Lud pursued one of his tormentors 
into a house where were two of the frames used in the 
stocking manufacture, and, not being able to catch the 
boy, vented his anger on the frames. Afterwards, when- 
ever any frames were broken, it became a common saying 
that Lud had done it. It is curious also that the leader of 
the riotous bands took the name of General Lud. The 
Luddite riots arose out of the severe distress caused by 
commercial depressiou and the consequent want of employ- 
ment. They were speciially directed against machinery 
because of the widespread prejudice that its use directly 
operated in producing a scarcity of labour. Apart 
from the prejudice, it was inevitable that the oconomic and 
social revolution implied in the change from manual work 
to work by machinery should give rise to great misery by 
upsetting all the old industrial habits and arrangements. 
The riots began at Nottingham, in November 1811, with 
the destruction of stocking and lace frames, and, continu 
ing through the winter and following spring, spread into 
Yorkshire and Lancashire. They were met by severe 
repressive legislation, — a notable feature in the opposition 
to it being Lord Byron’s speech in the House of Lords, the 
first which he delivered there. In 1816 the rioting was 
resumed, through the fearful depression tliat followed on 
the European peace, aggravated by «ne of the worst of 
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rooordod liarvinsts, when wheat rose from 52s. Cd. to 10:^s. 

«;i «iiiartor (in Vorkshiiv it was morn than a guinea a 
Inislifl), wlu ‘11 tlio corn was still greon in October, and the 
potato u’up was a failure. In that year, though the centre 
of the rioting was again in Nottingham, it extended over 
almost the whole kingdom, and took more tleeidcdly the 
form of a general discontent and seditious restlessness. 

, Tlic rioters were also thoroughly organized. While part 
of the band with extraonl inary quickness and thoroughness 
destroyed the machinery in the houses, scaitinels were 
postecl to give warning of the a[)proach of the military and 
j)()lire ; and all had geiu'rally disappeared before the least 
risk of discovery. Tnder the intlncnco of vigorous re- 
pressive measures, and especial iy of reviving prosperity, 
the spirit of rioting ere long died out. 

Sim* tin* A/ufUftI Ii’'jt\(tr (or llie wrir^ (’oncerned ; Lift' of TaH'cI 
^ithnnnfh, li\ fti»- limi. (;riii;4r di iiii of Norwirli, Vol. iii. ; 

.'linl Sjn'»|i-IT \V.ll|mlr, /listn, u /’'thifil inl ^ \ ul. i. 

liUDlUAXA, a district in the lieutenant governorship 
of the riinjab, India, lying belwi*t*n IM) XV and .‘31*^ 1' N. 
lat. ami between 75 ‘ 24' .‘30" and 70’ 27' E. long., i.s 
boiindf'd on the N". by the Siithj river, on the K. by 
rmballa (Ainb.da) di-sliict, on the S. by Patiala, Nabha, 
and Maler Kotla state.'*, and on Iht* W. by Firo/pur district. 
The Mirtaee i»f I.ndhi:ina consists for the most part of n 
broad plain, without hills or rivers, and stretching north- 
ward from the native borders to the ancient Ix'd of the 
Sntlej. 'J’Jie soil is eoinposed of a rich <‘lay, broken by 
large patches of shifting sand. On the eastern e(lge, 
towards riiib.dla, the .soil improves gn*atl\, the ela}' being 
li(*n* surmounted by a betT of rich mould, suitable for the 
ciiltivatioti of cott(»n an<l sugar-cane. Tow aids the west 
the sand occurs in union witli the superficial clay, and 
forms a light friable soil, on which cereals ft)rm the most 
[jrotitable crop. Kven here, howt‘vcr, the earth is so 
retentive of moi.sturo that good harvests are roa[)e.d from 
fields which appear to the eye mere strelcln s of dry and 
s*amly wa.Mto, but are covered, afti'r the auluiiiii rains, by 
waving sheets of wheat and millet. TlK’^^e southern 
uplands descend to the valley of the Sutlej b\ an abrupt 
lerraee, w'liicdi marks the forim'r bed of the rivi‘r. The 
principal stream lias now' sliifte.d to the oppo-^ile side of 
tin* valley, leaving a broad alluvial strip, 10 miles in width, 
l»etw'e« n its ancient and its modern bed. The Sntlej it.'^elf 
is he*ic only navigable, for boats of small burdi*n. A 
brain li of flu* Sirhiml Canal, now in course of constiuction, 
will irrigate a large, part of the wa'stcrn pfirf/ftnds. At 
]•r(*'f.nt irrigation is almost entirely confined to wells. 
Till' di-«tricl is singularly bare of trees. 

'Dm . • II- II ..f 1 sCs n tniTx d :i tot.il ]»o(»u]aliuu nf riS.",2ir» prrson.s 
Til lie- :iiiil •JC,;;,0o;{ nMinilcs), sjncad over .'Ui ;ui*u of 
sijii.iii mil*'-*, iiili.iliitiiig 87U vill;ii;**s «iid lowii.s, and houses. 

lliiidu -1 iiuiidMii-d ; Moltanuncdaiis. 2<x>,^jn3 ; Siklns 

; mid Cl..sr..s In cthiiiciil classiricatirni tin*. Jdts 

i.uiK Uotliiii nundiei ■ mid in agncTillund iin poi lance ; 
tlcv f«Tiii Mil. -tliiiil «irtln- tut.il pnpulalKiii, and iicmlv two-llurds 
of tie- •■iilTiv.it in;^ ••lass. 'Plic < li'ijm s cfiirie next with .Sn,/109 ]mtsoiis. 
hajjMits niiniln r an«l cluster thickly in the, I’crtile, .strip 

along tin- l.ank of tin- Sutlej. Though tliey hold the licdiest ^Mudiuu 
,)f till- distil, t^tliey lie but can !• ss and iinpiovident cnltiv}it(»r.s. 
ilnihiiians niiniif i ‘jl,ld.'i. hut tin ii s.m i.il iuijiortane.e is .small, and 
they own hut a sirij.di- villa'.^e. TIm- meri Mutile elas*4i*s are repre- 
sented by lo.ji.M Kshattiivjks and 8171 ]i.inia.s. There are al.so 
Kasliniiris, <*niployeil in weaving sliawls and wo«)lleii gooils. 
?'our towns wen.- letuinecl in ls«;s • out. lining upwards of 5000 
irdial.if .lilts, \d7., I.inihi.uia, ; IJaikot, (♦! t'lfi ; .tagraon, 709C ; 

and .Ni;m liiwara, J -ilhiilna is a flourishing .igrienJtimd »li.s- 

triet in spite of the general uriproTni»iiig !qt]s ai.inei* of its a 
r»*sijlt mainly attributable to the nntii'ing dili;;cn ' m of its .Jut eiilti- 
vatoi-,. Alnio.st all tin.* avail.dde bind li.is been brought under the 
jiloijgh, anil in nriiiy villages no waste land is left lor pasturage, the 
eattle fienig’fed from < nltiv’at'*d j»roduee. ITider mh, r.r -pring crops 
theia Acre in 187*2 I'o 198,279 acres of wheat, 3n,b20 of liarley, 
of gram, and 57t) of jioppy. The khnrif or lain cro]M 
fouiji: isi*(t T29,i8y a<'r»-<i*r*l 4'.l,Ot7 of Indian •'oiii, i’i5,Z9.*t of 
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moth, and 15, .801 of cotton. In spite of their indnstrious h.ahita. 
iintn^V ot llie peasantry are ileepjy ill debt, ainl the rate of intnn'st 
i.s high. Most of the hand is held hy tcntnts-at-will. Agricultural 
labourers mv j».aid in grain : in the towns, nnskillcd labour is paid 
at the rale of Irom 3d. to 4 Jd. per diem. Ludhiana is comparatively 
free Iroiii danger of actual famine, though it suftbrs much from 
rlroiight. 'rile exirorts, of which llic annual value is estimated at 
il377,J2fl, are ehietly confined to grain, cotton, wool, .saltpetre, and 
indigo ; the principal imports (;t‘365,652) are Knglish goons, spici*.s, 
and red madder dye. Manufaeiiires include shawls, pashmina 
c*.lotli, stockings, gloves, cott-oii gootis, furjiitiiro, carriages, and lirc- 
arm.s. Kight large silk factories and uuwanls of four hundred private 
silk-looms give employmerit to over three thousaml persons. Com- 
iniinieation is aU'orded by the Hind, 1‘uiijab, ami Delhi Hallway, 
which runs through tho centre of the district, and by several lines 
of good nieliille<l loads. 

'I'he administrative stalf of tho district eonipriscs a deputy com- 
missioner, with an assistant and Iw'o extra assistants, a siiiall-cau.so 
(*nnrt judge, and three. /r/Av/Afn /*.•?, besides tho usual inedi(;al and con- 
stabuiar\ ollieers. The total revenue in 1872-73 was £103,795, of 
which £85,215 was contributed by the. land tax. Education in 
iS7.‘i wM.s alfordeil liy 184 scJiools, of which 08 wi re in receipt of 
iro\«*niiiu*nt grants in aid; the total number of enrolled pupils 
was 0/3.3. Jn tlie upland portion of tlie ilistrtct the atmoj^here, 
is diy anil healthy ; in tlie Sutlej valley, how’cver, tho air is 
extremely noxious after tho rainy sen.son Hoods, and fever prevails 
olteii in an cpiilemie form ; oplithalmin is also common. The 
mean 1« in]»eriiture in 1S7‘2 was .87^" ’59 Falir. in May, 85‘'’G7 in July, 
and 54 ’-85 in l>eceinber, the maxiininn being 117'’, and the mini - 
Ilium .‘JF. 'I’ln* average niiniial rainfall is 28 inches. 

Jit.sforif. Though tho present town of Ludhiana dates no farther 
bai-k than the 15lh ei'iitury, other cities in the district i^an claim a 
much greati r anti«iuit3'. At Siinet, close to tho modern st.ation, 
are ruins of an exten.sive briek-huilt town, whose greatness had 
already |m‘4se«l away before the jicriod of Mohnminedan invasion ; 
and the old Hindu city of Maitliiwiira is of still earlier date, being 
mentioned in tlie MalmhhArata. During the Mnssiilman epoeh, the 
history of the district is bound up with that of the liais of Kaikot, 
a family of converted Hajputs, ^dio received the country as a lie.f 
iiinler the Savyiii dynasty, alnuit the year 144.5. The town of 
budiiiaim was founded in 1480 by two of tho Lodi raee (then ruling 
at Hellii;, lioni vvliom it derives its name, and was built in great 
part horn the |u*cliist()iic. bricks of Suiiet. The Lodi's continued in 
poS'^ession until U>*20, when it again fell into the hands of the Kais 
of Kaikot. Throughout the palmy days of the Mughal crripii'o tlie 
Jhiikot family held sway, hut the Sikhs took advantage of the 
tumbled jicriod wliieli iwcoinpanied the Mughal ilee.aden«*.e to ostab- 
lish their .siijui'imu y south of the Sutlej. Several of their chieflains 
iinule eiiero.'icliincnts* on the domains of tho Rais, who were only 
able to hold their own by the aid of («e8rge Thomas, the t'anioiis 
udveiitnier of Hniii'ma. In 1806 Ranjit Sinh c.ro.s.mMl the Sntlej and 
redneed the oli.stiiiiiti- Molmnimediiii family, and distributed tlieir 
leiiitoiy amongst Ins own co-ieligionists. Since tho British occupa- 
tion of the Pnnja}» Jjudliiiina has grown in wealtli and j»opiilatioij, 
but its history lias Iweii uneventful. 

Li;i)Hi.\NA, the chief town and headquarters station of 
Ludliintui district, is situated on the south bank of the old 
bed of the Sutlej, 8 miles from 'the present bed of the 
liver, in 50" 55 ’25" N. lat. and 75" 53' 30" K. long. 
The 1 lupulatiun in 18G8 was 39,983, vijs., Mohammedans, 

I 27,8(30 ; Hindus, 10,208 ; •Sfkhs, 45; Christians, 79; 
j “others,” 1791. The Kashmiris retain their hereditary 
I .skill us weavers of shawls and paRhiumt cloth, the value 
‘ of the quantity exported in 1871-72 being returned at 
I X 13,350. Shawls of the soft EAmpur wool, cotton cloUis, 

I sciufs, turbans, furniture, and carriagas also form large 
items in the thriving trade of the fbwn. Since the open- 
ing of the railway Ludhiana has become a great central 
grain mart, having extensive export traiMactions both with 
the north and south. The American Presbyterian Mission 
has a church and schooil, with a small colony of native 
Christians. The town beat's a bad reputation for un- 
he^iltliincss. 

LUDLOW, a municipal and parliamentary borough and 
markf*.t-town of Shropshire, hlngland, ia situated at the 
junction of the Teme and Corve on the borders of Ilore- 
furdshire, miles south-cjast from Shrewsbury and 10 north 
from Lcimiiuster. The old castle, on an eminence above 
the Teme, presents an imposing and masAivQ appearance, 
the Norman towers and the greater part of the walls being 
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Btill complcto. Tlin parifili ^linrcli of Rt Lawrenoo, a fiiio 
cruciform structure in tJie (lothic style, with a lofty cent. riil 
tower, dates from. the reij;j;u of Edward JH.; it was 
restored in 1859“6(). 'riie grammar .s(!hool, founded 
ill tlie reign of John, was incorporated by Edward 1. 
The other principal public buildings are the guild-hall, the 
towm-hall and market-house, and the public rooms, whicli 
include the assembly-rooms and a museum of natural 
history. Tanning and malting are carried on to a small 
extent, and there are also ttour-mills. The i)opulation of the 
municipal borough (280 acres) in 1871 was 5087, and in 
1881 5055. The population of the parliamentary borough 
(I.S71 acres) in the same years was 0203 and 6GG3. 

Ijjidlow is said to liavo existed as ft British town under the name 
of /Jhitin. After the (’oinniest it W'as granted to Roger di* 
MfUitgoinory, who is saiil to have ht'en tin; foiiinler of the easth*. 
For some time tin; <*fi«tle was .a royal residemer, and from the reign 
of Henry VIII. to that of William flT. it was the seat of tlieeoiineil 
of the mandies. In the reign ot Charles ]. it was garrisoned for the 
king,*l>ut it surronaereil to the parliamentary forces in .June 
'I’he town had a ehartor of incorporation at a. very early inniod, 
whieli was (confirmed l)y Kdward 1 V 

LUDLOW, Edmund (IG20-1C93), was born at Maiden 
Bradley, Wiltshire, in 1G20, of an ancient and lionoiirabli; 
family, lie studied at Trinity (hdlege, Oxford (where he 
took his B.A. degree in 1G3G), and at the T(Mnpla When 
the war firoke out he engaged as a volunteer in the lihi 
guard of Lord Essex, consisting of one hundred gentlemen. 
Ills lir.st essay in arms was at Worcester, his next at Edge- 
hill. Tie was made governor of Warduiir Castle in IGIG, 
which place he surrendered on honourable terms after ten 
months’ siege. On being exchanged soon afttu’wards, he 
engaged as major of Sir A. Haslerig*s rogimeut of hor.se, 
in which capacity he did good service in the western 
counties, lie was present at the second battle of New- 
bury, October 1G44. In 1G45 he was elected M.P for 
Wilts in the room of his father Sir Henry Lu(llow% ami 
attached liimself inflexibly to the republican party. In 
lG-18 he was one of a committee of six who arranged the 
viohuit action known as Pride’s Purge. • Ho W’as one of the 
king’s judges, and put his liand to the warrant for his 
execution, in January IGol Ludlow was sent into Ireland 
as lieutenant-general of horse, holding also a civil eom- 
tiiission. Here he spared neither health nor money in 
tho public; service. Ireton, the deputy of Ireland, died 
27tli November 1G,51, and for six months Imdlow^ held 
the (;hief place, which lie then resigned to Fleetwood. 
Though disapproving of Cromw'eUs action in dissolving 
the Long Parliament, lie maintained his emphiyment, but 
when Cromw’cll was declared Protector he declined tu 
acknowledge liis authority, and was soon after recalled to 
England. He refused tho Vrotector face to face wdien 
ordered to submit to his government, and in December 
1655 retired to his own Imuse in Essex. After Oliver 
Cromw'cirs death Ludlow was returned for the borough of 
ITindou, and took his seat in Tliohard’s parliaiuout in 1659. 
TIc> sat also in the res4ored Uump, and w^as a member of its 
council of state and of tho committee of safety after its second 
expulsion. He also held office for a short tinm iu Ireland. 
After the Restoration, finding that his life was in danger, he 
left Eggland, in September 1660, and travelled through 
France and Geneva, and thence to Vevey, then under the pro- 
tection of the canton of Bern. There he spent the rest uf his 
long life unmojested, to the great credit of the Government 
of that canton, which had also extended its protection to 
other regicidea Tie was, however, in constant danger from 
Cavalier assassins. He steadily rofusc4 during thirty years 
of exile to have anything to do with tho desperate enter- 
prises of republican plotters. Put in 1689 ho returned to 
England, homing to be employed in Irish affairs. He was, 
however, known on]y as a regicjde ; and an address from 
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the House of Commons was prosentn<l to William III. by 
Sir Edward Seymour, rrxiucsting the king to issue a pro- 
clamation for his arrest. Ludlow' l^^capcd again, and 
returned to Vevey, where lie died in 1693, aged si*.venty- 
threo, and where a monument raised to his memory by his 
widow is still to bo seen iu the church of Rt Martin. 
Over the door of the house in which he livt il was placed 
tlie inscription “Omne solum forti patria, quia I’atris. ” His 
memoirs, extending to tho year 1688, were published in 
1 698-99 at Vevey. 

LUDOLF, or Lkutuolf, Hioti (1624 1704), a learned 
Orientalist, was born at Erfurt on .June 15, 16i4. At an 
early age bo manifested a passion for the actpiisilion of 
fortiign tongues ; and after exhausting the imporlcct 
educational resources of liis native place he went in 1645 
to lioyden, where for upwards of a year be was the laipil 
of Erpenius, Golius, and other linguists. Having received 
an appointment as tutor, he afterwards travelled in France 
(where he became acquainted with Bochart at Caen) and 
ill England, and iu 1641) he was commissioned by tho 
Swedisli ambassador at the French court to go to Koine in 
que.st of certain papers which had been lost, and w'hich 
I Quee.n Chri.stina wished to recover. In this mission he 
I was umsuceessful, but while in Italy he became acquainted 
I with four Abyssinians, from whom he acquired his know- 
ledge (at that time iinhiiip) of Ethiopic. In 1652 he 
enterixl the diplomatic service of the duke of Saxe-Gotba; 
in this he continued (acting also for some time as tutor 
to the young princes) until 1678, when he retired to 
Frankfort-on-lhe-Main. At the conferences hehl there in 
1681 and 1682 he behl a commission to act for the dukes 
of Saxony. In 1683 he visited England to promote a 
cherished scdieme fur establishing trade with Abyssinia, 
but his efforts were unsuccessful, (‘hiefly tlirough the 
bigotry of tho authorities of the Coptic ( ’hurch. Ueturn 
ingto Frankfort in 1684, he gave himself w holly to literary 
W'ork, which he continued almost to his tleath on April 8, 
17(U. In 1690 Be had the honour lo be uppoinled 
president of the “(-ollegium Inqieriule Histuvicuni.” 

rii.s works, n| w’hicli u (uunjjfnto list will Fc found iu ( 'luiulTcpir’s 
J>irfioniiirin\ include' llidtn'ia KtinvpU'H (fol. 16S1), witli ('nintn>n- 
fifn’ujt fftf Hist. Eth. anel Apprnth’r (D5!i:}j; f/raumittftra 

A mlntriar qn.t’ vrnntt'ulti fst Ilnfu'ssinvrn 111^ DiaS ; E n’t on 

ytin/inrit‘u-/ja/ lint tit ^ litllS ; Lt'j itum Kthitqm'tt-Ltrtinutit^ of whu'li 
tjic first cditinii was |ml)lishcd in lioiidoii in lUlil, but >\ith many 
I iiuu-ciiracics lor \\ldcU luidedi i\:fUM‘.«l ivsjKin.sibilitv . i second 
i celitiou n|»]M*iir«*d ;il Kraiikloit in ftnnmmitnif Jjtmjmr 

I (Tjondoii, Hilll ; Fr.inkfort, I.udolf both a vh v 

' high plaeM* among tlic oMcr (Iricntalisls, and bis \\orks mi Ktbiopic 
in parliculiir coiitimicd to be llic stamlurd tc.xt-lK)oks lill they were 
supcTaedLsl by tliose of Dillunuin. 

LUDWIGRBUKO, the second royal rosidcnco of Wiirt- 
emberg, is situated 9 miles to tho uorth of Stuttgart and 
U miles from the Neckar. It w^aa laid out at the begin- 
ning of last century by I)uke Eberhard Ludwdg as a rival 
to Rtuttgurt, anil was greatly enlarged by l)uke Charles, 
w ho resided there from 1764 to 1785. Constructed as the 
I adjunct of a palace, the town boars tho impress of its 
artificial origin, and its slraiglit streets and spacious 
squares have a dull and lifeless appearaiue. Its iimiri 
importance now consists in its being tho. chief military 
depot of Wiivtemberg, as which it contains extensive 
barracks, a oannou foundry, an araonal, and a military 
academy. The royal palace, one of the largest and finest 
ui (Jevmany, atand.s in a beautiful park, ami contains a 
portrait* gallery and the burial vault of tho sovereigns of 
Wiirtemberg. Among the other prominent buildings aro 
four churches and several educational ami charitable insti- 
tutions. Ludwigsburg also carries on miinufacturea of 
organs, woollen and linen cloth, japanned tin-wares, 
picture frames, and chicory, in 1 880 it contaiueil 16,100 
inhabitants, alK>ut one-fourth of whom beioiiged to the 
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garrison. David Strauss, author of the Life of Jems^ was 

* a native of Ludwigsburg. In the vicinity is tlic beautiful 
royal chateau of Monrepos, connected with the park of 
Ludwigsburg by a fine avenue of limes. 

LUDWIGSHAFEN. See Mannheim. 

LUGANO, a town of Switzerland, which divides with 
Locarno and Bellina^na the first rank in the canton of 

• Tessin (Ticino). It stands on the shore of the lake of 
the same name, on a narrow strip of Swiss territory which 
projects into Lombardy and is everywhere close to the 
Italian frontier. The prosperity of the town is due to its 
position on the main line of hind coiumunication between 
Milan and the pass of the St Gotthard, and the facility of 
intercourse by land and water, whether for legitimate or 
contraband trade, between this outlying fragment of 
Switzerland and the rich region that surrounds it. The 
buildings are not remarkable, but the church of Santa 
Maria degli Angioli contains several imtiortaut pictures by 
Luini, a native of the adjoining district. The monastery 
to which the church formerly belonged is now converted 
into a large hotel During the struggle of the people of 
northern Italy to expel the Austrians from Lombardy, 
betw'een the years 1818 and 18GG, Lugano served as head- 
quarters for Mazzini mid his followers. Books and tracts 
intended for circulation throughout Italy were produced 
there, and at the neighbouring village of Capolago, on a 
large scale, and the efforts of the Austrian police to check 
their circulation were completely powerless. The popula- 
tion is Italian in character and features, and the Italian 
tongue is exclusively spoken. On the quay is a statue of 
Tell by Vela, and there are other works by the same 
eminent sculptor, a native of tho canton, in private 
grounds near the town. About 2 miles distant, and nearly 
due south, a steep hill— called Monte Salvatore — rises 
more than 2000 feet above tho surface of the Jake, and 
commands a fine panoramic view, limited in some direc- 
tions by the higher mountains on the opposite side gf the 
lake, but extending in one direction to Alonte Rosa, and in 
another to the cathedral of Milan. 

LUGANO, Lake of (sometimes called Lnfjo Ceresw 
by the Italians, from the Roman name Lama Oerfiihis)^ 
situated partly in Lombardy and partly in tho Swiss canton 
Tessin or Ticino, takes its ordinary name from tho town 
of Lugano, the only considerable place on its banks. Its 
form is very irregular, and has been compared to a sickle, 
a fish-hook, and various other objects. It lies altogether 
amidst the outer ranges of tho Alps that divide the basin 
of the Ticino from that of tho Adda, where the calcareous 
strata have been disturbed by the intrusion of porphyry 
and other igneous rocks. It is not connected with any 
considerable valley, but is fed by numerous torrents in 
various directions issuing from short glens in the sur- 
rounding mountains, and is drained by the Tresa, an 
unimportant stream that flows westward into the Lago 
Maggiore. The surface of the lake is 889 feet above the 
sea, and the form of its bed seems to be very irregular. In 
some parts soundings of more than 1000 feet have been 
taken, while ia one place the lake is so shallow that a 
causeway half a mile in length, supporting the road and 
the railway, has been carried from shore to shore. Tho 
scenery is of a varied character : in great part, and especi- 
ally in the north-east arm extending from Lugano to tho 
Lombard village of Porlezza, the lake is enclosed between 
mountains that rise steeply to a height of some 2000 feet 
from the water’s edge, while on its southern and western 
branches it is encompassed by gently swelling hills rich 
with the luxuriance of Italian vegetation. 

LUGANSK, a* town of Russia, in the government of 
Ekatcriuoslaff, district of Slavianoserbsk, 300 miles to the 
eastward tht) capital of the orovince, is connected by a 


branch with the railway between Kharkoff and Asoff, as 
well as with other towns and iron-works of the Donetz 
coal-mines district. It stands on tho sfiiall river Lugan, 10 
miles from its junction with the northern Donetz, in the 
Lugan mine district, of which it is the chief town. This 
district, which comprises the important coal-mines of Lisi- 
tchansk and the anthracite mines of Qorodische, occupies 
an area of about 110,000 acres on the banks of the 
Donetz river, and has a population of more than 
15,000. Although it is mentioned in Russian history 
as early as the 16th century, and coal was discovered 
in it at tho time of Peter I., it was not until 1795 
that an Englishman, Gascoyne or Qaskoin, established 
its first iron-work for supplying the Black Sea fleet and 
the southern fortresses with guns and shot This proved 
a failure, owing to the great distance from the sea, and 
the manufacture of supplies for the navy was suspended ; 
but cliiriug the Crimean war the iron-worj^ of Lugan again 
largely produced shot, shell, and gun-carriages. Since 
1864 agricultural implements, steam-engines, and the 
various machinery required for beetroot sugar-works, dis* 
tilleries, ckc., have been the chief manufactures. The Lugan 
works, which employ about 1200 men, are the chief centre 
for smelting the ores of the neighbouring iron-mines. The 
town is the scat of the mining authorities for the district, 
and has a first-class meteorological and magnetic observa- 
tory. The 1 1,000 inhabitants of Lugansk also carry on a 
very active trade in cattle, tallow, wools, skins, linseed, 
wine, corn, and manufactured wares. The weekly fairs are 
much fre(|uented. There are also in the town many tallow- 
melting works, and the smitb trade is largely carried on. 

LUGO, a maritime province of Bpain, one of the four 
into which Galicia has since 1833 been divided, is bounded 
on the E. by Oviedo and Leon, on the S. by Orense, on 
the W. by Pnntevedra and Coruna, and on the N. by the 
Atlantic. Its extreme length from north to south is about 
98 miles, its breadth 58, and the area 3787 square miles. 
The coast, which extends for about 40 miles from the 
estuary of Rivadeo to Cape Vares, .is extremely rugged 
and inaccessible, and few of the inlets that exist, except 
those of Rivadeo and Vivero, admit vessels of any size. 
The province, especially in the north and oast, is moun- 
tainous in its character, being traversed by the groat 
Cantabrian chain and its offshoots ; the sierra by which it 
is separated from Leon attains in some places a height of 
6000 feet. A large |)art of the area is drained by the 
which rises on the western slope of tho Sierra de 
Meira, and follows a southerly direction until it is joined 
by the Sil ; tho latter for a considerable distance forms the 
southern boundary of the province. Of the rivers of the 
northern versant the most important are the Navia (which 
has its lower course through Oviedo), the Eo (for some 
distance tho boundary between the two provinces), the 
Masma, the Oro, and the Landrobe. The Eume, one of 
the rivers of Coruna, and the Ulla, which separates that 
province from Pontevedra, both ha^e their rise on the 
Western slopes of Lugo. Some of the northern valleys even, 
in their lower portions, are fertile, and yield not only com 
but fruit and wine, but the principal agricultural wedith is 
on the Miiio and Sil, where rye, maize, wheat, leguitjes of 
various kinds, flax, hemp, and a little silk are produced. 
Tho hills are comparatively well wooded. Iron is found 
at Caurel and Incio, antimony at Castroverde and 
Cervantes, argentiferous lead at Riotorto ; and there are 
quarries of granite, marble, and various kinds of slate and 
building stone. Linen and woollen cloths are manufactured, 
but to an insignificant extent, and the trade of the province 
is unimiiortant. The internal communioatious are still 
very imperfect There is only one railway, that connecting 
Lugo with Coruiia ; but connexions with Leon (Brafiaeias) 
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and with Orense are in contemplation. The total popula- 
tion in 1877 was 410,387, being a decrease of 22,129 since 
1860. There are tea towns with a population over 10,000 

Chantada, Fonsagrada, Lugo, Mondohedo, Monforte, 

Panton, Sarria, Savifiao, Villalba, and Vivero. 

Lugo, the capital of the above province, stands on a 
small hill near the northern bank of the river Mino, at a 
height of 1930 feet above the level of the sea, 60 miles 
south-west from Coruna, and 353 north-west from Madrid, 
on the highway between these two cities. With the former 
it is continuously connected by rail. The form bf the 
town, which is nearly quadrangular, is defined by a massive 
Roman wall, from 30 to 40 feet in height and 20 feet 
thick, with projecting semicircular towers which, prior to 
the civil war in 1809, were eighty-five in number; it now 
serves as a promenade, commanding an extensive and 
delightful prospect. The principal public places are the 
Plaza do la Constitucion, a spacious arcaded square, the 
Plaza de San DSmingo, the Haza del Hospital, and the 
busy Plaza del Campo, where fairs and markets are 
held. The most important of the public buildings is the 
Gothic cathedral on the south aide of the town ; it dates 
from the 12th century, but was modernized in the 18th, 
and possesses no special architectural merit. Other 
churches are those, of the Capuchins and that of San 
Domingo i the only other buildings of note are the episcopal 
palace, the secondary school, the hospital, and the pri.sou. 
The principal industries are tanning, and the manufac- 
ture of linen cloth and of cream of tartar ; there is some 
trade in silk wares. About a mile to the south of the 
town, on the left bank of the Mino, are the famous hot 
sulphur baths of Lugo; the bathing house dates from 
1847. The population of the ayuntamiento in 1877 was 
18,909. 

Lugo (Lucim Angmtt) was made by Augustus the seat of a con^ 
vriUus Jundwtia, Its sulphur baths wero oveii then well knouii. 
It suffered greatly in the 6th century, during the Moorish wars, 
and, more recently, during the war of independence. The bishopric 
dates from a very early period, and it is said to have a(*([iiiri‘(l 
metropolitan rank in the middle of the 6tl(! century ; it is now 
Hutfragaii to Santiago. • 

LUGOS, a market-town of Hungary, capital of the 
trans-Tisian county of Krassd, is situated on the Temes, 
and on the railway from Tetnesvdr to Kardnsebes, 32 miles 
ea&t-Bouth-oast of the former, in 45'’ 41' N. let., 21“ 53' E. 
long. The two main portions of the town, separated by 
the river, and named respectively N^met- (German) Lugos 
and Romdn- (Roumanian) Lugos, are connected by a wooden 
bridge 312 feet in length. Lugos is the seat of a Greek 
Catholic (Roumanian) bishopric, of royal and circuit courts 
of law, and of the usual bureaus of a county administration. 
The public and other buildings include Greek Orthodox, 
Greek Catholic, Roman Catholic, and Lutheran churches, 
a synagogue, a royal upper gymnasium (founded in 1823), 
a Minorite convent, an episcopal palace, the barracks, and 
the ruins of a castle. The surrounding country is moun- 
tainous and well-woodgd, and produces large quantities of 
grapes and plums. In 1880 the population was 11,287, 
of whom 3476, chiefly Germans, were in Ndmet-Lugos, 
and 78n, Roumanians, with a few Slavonians and Magyars, 
in Ronmn-Lagos. 

Lugos was once a strong fortress and of greater relative im- 
]iortance than at present During the 16th and 17th centuries it 
suffored much at the hands of the Turks. At the close of the 
Hungarian revolutionary war (August 1849) it was tho last resort of 
Kossuth and several other leaders of the national cause previous to 
tlioir escaiie to Turkey. 

LUINI, Bernardino, the most celebrated master of the 
Lombard school of painting founded upon the style of 
Leonardo da Vinci, was born at Luino, a village on the 
Lagb Magmbre, towards 1465. He himself wrote his 
name as ** Bernardin LovinoJ' but the spelling Luini '' is 


now very generally adopted. Few facts are known regard- 
ing the life of this illustrious and delightful painter, and 
it is only since a comparatively recent date that he has 
even been credited with the production of his own works, 
and with the fame thereto appertaining, as many of them 
had, in the lapse of years and laxity of attribution, got 
assigned to Leonardo. It appears that Luini studied 
painting at Vercelli under Gioveiione, or perhaps under 
Lo Scotto. He reached Milan either after the departure 
of Ua Vinci in 1500, or shortly before that event; it is 
thus left uncertain whether or not the two artists had any 
personal acquaintance, but Luini was at any ihte in the 
painting-school established in Milan by the great Floren- 
tine. In the latter works of Luini a certain influence from 
the style of Raphael is superadded to that, far more pro- 
minent and fundamental, from the style of liConardo ; but 
there is nothing to show that he ever visited R«)me. His 
two sons are the only pupils who have with confidence been 
assigned to him ; and oven this can scarcely bo true of the 
younger, who was born in 1530, when Bernardino was 
well advanced in years, and was not far from the close of 
his career. Gaudenzio Ferrari has also been termed his 
disciple. One of tho sons, Evangelista, has left little 
which can now bo identilied ; tho other, Aurelio, was 
accomplished in perspective and landscape work. There 
v/as likewise a brother of Bernardino, named Anibrogio, 
a competent painter. Bernardino, who hardly ever lelt 
Lombardy, had some merit as a poet, and is .said to 
have composed a treatise on painting. The preci.se date 
of his death is unknown ; ho may perhaps have survived 
till about 1540. A serene, contented, and happy mind, 
naturally expressing itself in forms of grace and beauty, 
seems stamped upon all the w'orks of Luini. The same 
character is traceable in his portrait, painted in an upper 
group in his fresco of Christ Crowned with Thorns in the 
Ambrosian library in Milan, — a venerable bearded person- 
age. Tho only anecdote which has been preserved of him 
tells a similar tale. It is said that for the single figures 
of saints in the church at Saronno he received a sum of 
money equal to 22 francs per day, along with wine, bread, 
and lodging ; and he wa.s so well satisfied with this re- 
muneration that, in completing the commission, he painted 
a Nativity for nothing. a 

Along with this natural Bweetnes.s of character, a 
dignified suavity is tho most marked characteri.stic of 
Luini’s works. They are constantly beautiful, with a 
beauty which depends at least as much upon the loving 
self-withdrawn expression as upon the mere refinement 
and attractiveness of form. This quality of expression 
appears in all Luini's productions, whether secular or 
sacred, and imbues the latter with a peculiarly religious 
grace — not ecclesiastical unction, but tho devoutness of the 
heart. His heads, while extremely like those painted by 
Leonardo, have less subtlety and involution and less variety 
of expression, but fully as much amenity. He began 
indeed with a somewhat dry style, as in the Pict.^ in the 
church of the Fassiono ; but this soon developed into the 
quality which distinguishes all his most renm^med works ; 
although his execution, especially as regards modelling, w as 
never absolutely on a par with that of Leonardo. I ..11 ini's 
paintings do not exhibit an impetuous stylo of execu- 
tion, and certainly not a negligent one ; yet it appears that 
ho was in fact a very rapid worker, as his picture of the 
Crowning with Thorns, painted for tho College del S. 
Bepolcro, and containing a large number of figures, is 
recorded to have occupied him only thirty-eight days, to 
which an assistant added eleven. Hi.s method was simple 
and expeditious, the shadows being painted with tho pure 
colour laid on thick, w'hile the light.s a\'o of thi^ same colour 
thinly used, and mixed with a little white. The frescoa 
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exliibit more freedom of hand than the oil pirtures ; and 
they are on the whole less like the work of Da Vinci, 
having at an early date a certain reHuniblaiue to the style 
of .>fantegii:i, as later on to that of Itaphael. Luiiifs 
colouring is mostly rich, and his light and shade forcible. 

Among his priin-ipal works t ho folhming ;iic fo ho iiifiitioiiod. 

At Saroiino arc fresoos jutiiilod toxNunls icprostMiliiig tho life 
of th« Madoiiini -her Ahiniage, tlir ritMiilatioii of the Infant 
Saviour in the Ttiiiiplo, thu Aiinr.itioii <»f the M.igi, ainl » >t In t inci- 
dents. llis own poi trait ap]ii ars in tlie suhjeet of the youthful 
Jfsils with the l)oet«u-.s in the 'r<-nij»le. This series — in \vhielisomo 
cofnp‘0'jitiv'elv areliaie tletails nri nr, sneh as gilded iiJinhuses -was 
]iartly re|K';rted from oil'* w'hn h J^uini liad e^xecuttMl Low.irds 1520 
HI S. t'nuu!. In tin* l»ivi.i (Jalhry, Milan, me fiescos fioni the 
Mippri*.ssrd ehun h ot La l\uf .md tlni; (’onvent delhi reliiecu, — the 
former treating snl'Jc) ts fnnn the life of the Viigiti, the latter, of 
a cliissie kind, iji(»re ilemrative in iiinnner. The siilijetit of girls 
jdaying at t,h»* g.mn* of “ hot-eoeklcs,” and that of three angels 
depositing St < at Inline in liei .seinilchre, an* ]»aitienlmly iiieiiior- 
Jilne, r.u’li iii flii'iii a wolk •»!’ jx-ilt'et chariii and graer in its way. 

In the t’.i'i.i Silva, .Milan, are rresr,os from Ovid’s Mtttinmrphomji. 
The M.»iiiisieni Maggioie of Milan (or ehureh of S. Maiirizio) is 
a iiohlr treasiire-lnaisi! of Lnini’s art, -iiieludiiig a large Cruci- 
fixion, with alnHit one. hiiiidivd and hntv lignn s ; Clirkst Ikmiid to 
the <’<tlumn, hetweeii tigiiies of Saints Catherine and Stephen, and 
tile toumlei of the eliapel kin eling la foiv Catheiiiio; the Martyr- 
dom of this Saint; tlie Kiitomhiiit nt of Christ ; and a large nun lUo* 
of otlier suhjoets. Ill the .Xiidirosiiiii library is the fresco (already 
nn ntioiieth, euvering oiu* entire wall of the Sala dt lla S. Corona, 
ot rliiHt ( rowinil with Tlmrns, with two «*\reutioiiei.s, ami on 
e.i. h sitli* six memhns of a eonfrab-rnity ; in the same hnilding the 
lid.iiit Ilajitist riaying with a Lamb; in the Unia, the Viigiii 
Kritliioiinl, with Saints, dated 1521 ; in the Louvn*, the Oaiighter 
of Keiodias reeeivingthe ll(^'el of the Ihudi^t ; ill the ICsterlia/y 
(JallHiy, Vienna, tin* Virgin hetWeeii Saints Catherine ami Ikirhara; 
ill the Xational (hdlery, London, Chiist Ihspntifig witli the 
Ihn tors. Many or ino<»t of th«*se gallery ]»i<*tuie.s us<*<l to pass for 
the handiw'oik of Da Vimii. The satiui is the east* with the higl^y 
celehrateil Vanity ami Mtslesty in the Sei.in.i I’alaee, Itome, 
w’liieli .ilso may ne\eitlieless in all prohahiliiy he assigned to 
Luilii. Aimther siiigiilaily h(*autiful ]m;ture h\ iiiiii, wliieh seems 
to pass alrmisf entirely urtoliserved liy tourists and by WTiters, is in 
the Koyal Palace in Milan - alargt* coinposition of Women Lathing. 
4’hat Luilii was also )>re-eiiiineiit as a decorative aitist is shown by 
lii.s works ill the ('ertoNi. of Pavia. 

LlTKId, whoso nanni is traditionally attached to tbo 
Third (iospel, appears U) have been one of tltc cuni- 
patiloiis of Paul, being Tncritioiio<l as such in Co), iv. I d, 
rhilcni. 24, and 2 Tim. iv. 11 ; even if, iw honiu critics 
siijijio.sc, tlu'.se ejii.stleswcrc not written by Paul hinisolf,th(;y 
arc at any rate likely to have pre.sorved the local colouiiiig. 
As-suinitig, as i.s probable, that the same imrson i.s intended 
in all three j)a.ssages, we gather (1) that Luke was not a 
born Jew', since in Cok iv. 11, “those who are of the 
circumcision” appear to lr>e s€i])arated from those, among 
whom is Luke, who are mentioned afterwards (but there 
is nothing to deteriiiiue the cjuestion, which has Hiiiee Injcn 
raised, whether he had been a Jewish proselyte or a Oen- 
tile), and (2) that he was a physician, 'riiere was an early 
belief, first mentioned Yfj IreniCim, that he is spoken of, 
though not inentioiifid by name, in 2 (’or. viii. 18, a.H 
“the brother whose prai.se i.s in the gospel throughout all 
the churche.^ and the suViscription of that efiistlo in .sonic 
MSS., and in the Pestdiito and other versioius, embodifts 
this belief. V)f hia birth and country nothing is positively 
known ; but it is a pos.sible inference from his name 
which i.s a contraction of Lafonan (the full form occurs in 
some early MSS. of the Itula), that lie was of Italian 
(Lacanian) descent. 

From the time of Trenajus, whose testimony is soon 
followed by that of ( ’lenient of Alexandria, 'rertiillian, and 
Urigen, this companion of Paul has generally I.een con- 
sidered to be the author of the third c.inoiiical Oospel and 
<4 the AcLs of the A[)ostles; but no otlier facts are 
mei.truJi^d by early WTitors as to Jiis personal history, 
CAcept such as mayjiie gathered from the writings which 
are Lttributca to hinil TertuUian, for example, speaks of 
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him as “ non apostolus sod apostolicus,” and as “ posterioris 
apost<)lisectatoT^(i4rfi;. iT/arc’iuw., 4,<i) ; and the Mtiratoriaa 
fragment says that ho had not seen tl^ Lord itl the flesh. 
The mo.st important of those biographical inferences are 
those which were made by Eusebius, who, translating, or 
mi.straiiHlating, yrafrffKoXovOyjKotL Train, ill the preface to 
the (iospel, by “having accompeuied all,” i,e,, tho 
“ eyewitnesses and ministens of the word,” infers that Luko 
was a companion nut of Paul only but also of the other 
apostles, and, probably referring to Acts xiii. 1, says that 
he was “ one of tliose from Aniioch.”^ These inferences of 
Eusebius are further elaborated by Jerome, who adds, 
without quoting any authority, tliut he wrote the (luspol in 
Achuiii or Bceotia (many M8S. have ilithynia), and the 
Acts at Konie.*** 

Those who accept this tradition of his having been the 
author of the Acts of tho Apostles usually infer from the 
sections of that work in which tho pronoun “ wo ” is 
employed that he accoinpauied Paul %)li part of his 
secoiid and third missionary journeys, and also on his 
voyage to Itoiue. The fir.st of these sections begins with 
tho tqiostle’s detcriiilnation to go into Macedonia, and ends 
when he has left Philippi (Acts xvi. 10-40) ; the second 
begins when the apostle returns to Philippi, and ends with 
his arrival at Jerusalem (Acts tlx, fl-xxi. 18);^ the third 
begins with his sailing from Cicsarea, and ends witli liis 
arrival at Koine (Acts xxvii. 1-xxviii. l(i). Even some 
of those who assign the greater part of the book to a much 
later date think that these sections may be extracts from 
an original diary of a companion of Paul, and that this 
companion may have been l^uke. Others, however, think 
it improbable that Luke, without btung siiecially mentioned 
oitlar in them or elsewhere, shouhl have accompanied 
Paul on his voyage to Komc, and assign these sections to 
Timothy, or Titus, or Silas (some have a<lded the very 
improbable conjecture that Luko and Silas ale tho same 
person). 

The otli«r ])iugr.i]iliic»il ilotails which nrofouml in patristic lifcmi- 
till’!*, 1111(1 wliit'li an.* ii(jt iiifciciiccs from the New 'IVstaim*iit, rest 
iipdii no cerium evidence, and arc frecpufitly at vari.ince not only 
witli uiii* another lail also with earlior doeiimciits. It is sound iinc*.*^ 
stated that In* wus (»in* of the seventy dis(‘iple.s ; this statoiuent is 
hmiid in K[»ip}ianiiis {//irrrs.y li. 11), in pseiidu-Origen {Or rrrfft in 
/fnun cd. De, la Kiie,, vol. i. f>. 806), in Gregory the (rrciit 
(Mom!, i. 1), and cKcwhere ; but it is iiK*onsist(*Lt, not only with 
'rcrtnJlian and the .Miir.iloriaii fragment, Init iikso with tho elearin- 
f(*n*ini* from the pretaei* t4) the (lospel that its uiitlior was not him- 
.self an eycw’itncss of what lie narrates. It is also .stated that ho 
was one of the two disi iplrs wlio wont to Kinmaus (S. Gieg. Magn., 
AI^raL i. 1; Paul. Diaeon., Horn it, in Nntnli S. Lm'se \ and 
others); Imt this statement is dise,r(*ditcd hy the same facts ns tho 
pn-reding. Like all the otlier disciples whose names aro mentioned 
in the New T(*stamc*nt, he is saij to have gone forth as a preacher 
nf the g(/sjK*l ; hut statemcTits vary widely as to the place in wliicdi 
In* preaehed : Gregory of Xaziaiiziis says Aehaia ; Fqiiphauiiis says 
D.dmutin, Gaul, Italy, and Maecdonia ; (Eeuinenius .says Afriea ; 
later legends mention his having been at Knns in Austria (ilaiisi/, 
ihnn, Sfurn, vol. i. j>. 15). And also, like most of tho other 
eaily ilisciples, he is said not only to liave ]ireached tho gospel 
leit also to have sntfcnjd death for ^its sake. Gaudc.iitius of 
lh’es(!ia says that this oeeurrial at Patra in Aehaia, and Niee- 
plmnis sjK*eifi(*8 as tin*, inaiiiier of his marlyrdom that he was 
hung on iin olive tri*e. Ilut elsi \vheie it is stated or implied 
that he died an ordinary death, either nt Thebes iu Tkeotia 
{Marty ml. Basil.), or in Ditliyiiia (Paiilus Diaconiia, Isidore 
of Seville, and the MartyraloyiKH of Ado and Dsuanfl). Most 
tr:iditioris agree in stating that liis body was transferred hy Coii- 
slantiu.s to Constantinople (“Cliron. Ilieron.,” ap.’ Mai, Nm). 
Bcrqjt. Coll ; Prosper Aijuitanus, Paiilus Diaconus, Nicephorus, 
and others), hut its place of burial seciiis to ha\e been for- 
goltcn, and Proc,opiiia (7>c /cd//. Justin.^ i. 4) mentions that it was 
likseovered in Justinian’s tiriK*. in digging the foundations of a new 

’ Home have thought tliat, like the persons who are mentioned hy 
Oi'igi ri, tUnnm. in Horn,, chap. x. (vol. iv. p. 686, ed. De la Rue), 
Eusebius here confuses tlic two names Lucas and fiiickts. 

* Dt Viriit lUustf*, chap, vii.; CmnM. in prof., vol. vii. 
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church ; a aubsequefit tradition ftitaiod that it was uftenvanls 
rciiiovtni to Italy, and in tTic 16th cmtury Pius 11. commissionnl 
Oardiiial Bvssarion to docido unon u violent controversy hotwecn 
the Miiiorito iuonaHhuy of 8. Job at Venice and the HenodieJine 
iiionasttu'y of 8. Giustiiia at I'aduu, each of which claimed to ijus- 
SC.SS the pcrfwJt relics of the evangelist. 

A late tradition repi'escnis Luke to liavo been a j)ttintor as well ns 
n physician ; the tradition lirst appears inudonbtml fragment of an 
author of doubtful date., Thwalorus Lector (printed in 11. Valois’s 
edition of Thuodoivt, p. 618), who mcntioii.s that tho cniT)ro.ss 
Kuducia sent to FulcJieria, from .Icrnsahua to Constantinople, a 
]iicture of tho Virgin |Miiiito<l by Luke. The same 8t<»ry lh 
iiiciitioned in an arinost certainly spurious oration of John of 
Damascus (Ural, in (Jonutanl. Copnm.f c. 6., vol. i. p. 618, cd. Le 
tjuien) ; ami the first certain authorities for the trjulithni arc. 
Syineou Metaphrastes ami the Mcnohujlum of Basil the younger, 
both of which belong to the 10th century. Thai the tmditifin is 
not of much earlit*r growth is proved by the fact tliat, if it liad ex- 
isted, it c.uii]d not fail to huvu been largely used in tho iconoclastic, 
coniiovcrsy. 

The iiiartyrologiesand eabrndars fortlio most part agree in fixing 
Luke’s leslival on October 18; but u doult i.s expressed whether that 
day should bo regarded os the anniversary of his birth or of tho 
tniihslation of his rtMiiains to Constantinople. 

In rhristian art lie is usual ly symbolized by an ox (with reference, 
to K/ekiel i. 10, Uevelation iv. 7), on tins signilic.inco of wliieh 
syudiol various statonieuts wereinadoby both Kastern and We.s1crn 
writers (some of them will lie found <juoted by Cianipini, Vet. 
Moniun., vol. i. 1U2). (K. HA.) 

LlJKK^dospKL OF. See CosPELa 
IjUKOW, a town of Itussiau Poland, iii tho province of 
Siedlcc, 60 miles by rail to the we.st tif nrc.st-l4itt)V.sky. 
Owing to its situatiun on the railway and in the centre of 
a ri<‘.h district, it is rapidly developing. The population ie 
1 1,050. 

LIJKOYANOKF, a distritt town in Russia, in the 
guverinneut of Nijui-Novgorod, 108 miles stjuth-south-easi 
of tho chief town of the government, on the highway to 
Haratotf, at tho sources of the Tesha river, tributary of 
the Oka. It is situated in a district where agriculture is 
carried on to a large extent, corn being sold to distilleries, 
and hemp exported, while tho extensive forests furiiish 
materials for the production of woodeij wares. Wooden 
spoons, buckets, sledgej, carts, imidements for linen weaving, 
arc made iu large quantities by the peasants of tho neigii 
bouring villages, and exiK)rtod to the steppe provinces of 
southern Russia ; ami there is also considerable trufUi in 
timber, felts, fishing nets, nails, Population 0600. 

^ LULLY, OiovANNi Battist.v (1633-1087), was born in 
Florence, and joined iu 1050, as a violinist, the orchestra of 
the French couit. Though friendless and iu a foreign 
country, his genius soon opened for him a road to hoiiour.s 
and wealth. -He was appointed director of music to King 
Louis XIV., and director of the Paris opera. The influence 
of his music was so great as 4iO produce a radical revolu- 
tion in the stylo of the dances of the court itself. Instead 
of the slow and stately movements, which had prevailed 
until then, he iutrodueed lively and rhythmically quick 
ballots. Having found u congenial i>oet in Quinault, 
Lully composed twenty operas, which mot with a most 
enthusiastic reception ftoin a delighted public. He cffoctod 
im|iortant improvenmuta in the composition of tho 
orchestra, into which ho introdirced several new instru- 
ments. Lully enjoyed tho friendship of Moli^re, for some 
of whoae best plays he composed illustrative music. 
Ills written for tho funeral of tho minister 

Sequior, is a splendid work of geiiitia; ami very ro- 
markable are also his minor sacred compositions. On 
his death-bed he wrote liUoyna nwrirty peccaiort. Lully’s 
right to ho numbered among the most original and the 
best musieians is undoubted. Hb music is full of the 
most charming and enthralling forms of Italian melody 
and the fact j)t its being even now performed, after the 
Inpse of so many years,, b proof s uffici ent of its inherent 
beauty and intrinsic worth. 


LULLY, Raymond (1235-1315), the inventor of a * 
fantastic system of logic by which Muliamniedaiis should be 
<*on verted to Christianity, was born at Palma, in tho island 
of Majorca, in 1235. His father bad been born at 
Harcclona, and belonged to a distinguished Catalonian 
family; but for his services in helping to reiaiver the 
Balearic islands from the Saracens he was rewarded with • 
^ift of land in the conquered territory, and the paleniai 
istaies descended to his entJiiisiastically-niiiided son. The 
unger Lully, however, showed at first but little of the 
[leculative tendencies which he afterwards deve^piieil, and 
is early years were spent in the gaiety ami even [irofligacy 
f a courtier in tho service of James 11., of Aragon, who 
ppointed him grand seneschal of the isle. He married, 
»ut notwithstanding sought the reputation of a gal 
ant, and was mixed up in more tlian one intrigue. 
Mimething, however, of the nature of a cancer, which 
attacked one of the objects of his passion, Signora 
Ambrosia, - such is the way in which wo are asked to 
■count for his ‘‘con version,” — aft'eete.d him sode.cply that 
i(* abandoned in his thirty-second year his licentious life, 
ind, having distributed the greater poi tion of his gooils to his 
"ainily and the poor, Le withdrew to the retirement of .a 
•ell on Mt)unt Randa, the only part Ids property wliicli 
m had reserved for himself. Visions of a criicilied Saviour 
ind like ]ihenomcna. eontirrned him in his devotion to the 
•.aii.s(5 of Christ, and in the. course of a nine years’ retreat 
m Randa he came to regard himself as comini.^siorieil by 
Jotl to refute the errors of Mohainmeil. 

'Ihis missionary call became heiieefurth the actuatiog 
irinciple in Lully’s life. To realize it, he, wi-iit to I’aris in 
ris fortieth year, to prosecute the study of Initiii lusl logic ; 
iiid, with a view to becoming familiar with the language 
»f tho infidels, he engaged the services of an nnleitered 
Arabian, who, finding that liUlly was seeking to demolish 
the faitli of Islam, attempted to assassinate his master. 
This need of accjuirirg a knovvh'dge. of the language ot 
the church’s adversary became itself no^v one of Lully’s 
favourite ideas. In 1 280 he began a series of visits, which 
he made to Rome to induce the su[uviue pout id’ to fouiul 
colleges for the study of Arabic ; but the small success 
which would attend his ellorts in this direction \\ii> fore- 
shadowed by the death of Ifonorius (then po[)c) beforcj he 
could attain an audience of him. Alcan while Lully had 

bc(!ome discontented with the methods of science com- 
monly in use, anti had set himself tt» construct his “ great 
art,” a method which, by mechanically presenting all the 
predicates which could attach to any subject, was adaptt^d 
to answer any question on any to[)ic, and wt)iild(its author 
imagined) by the cogency of its inferences necessarily con- 
vert the heathen, llis natural enthusiasm respecting the 
consequences of this art were strengthened by revelations 
(as ho judged them) of the co-operation of (ioil in his 
designs, and he gave himself up, with the fervour of a 
divinely appointed missionary, to the work of spreading a 
knowledge of hi» “great art” in every country. He 
exjiuunded it at Paria and Montpellier in 12?J6, and after 
a visit to Pope Nicholas, to solicit his hel[> iu founding 
linguistic colleges, and a serious illness at Genoa, brought 
on apparuntiy by an isolated fit of nervous cowardice in 
face of the dangers he was going ti» encounter, lie sailed 
to Tunis, to apply hrs new method to the errors of 
Mohainmodaidsm. At Tunis his attacks upon the religion 
of the country led to his being cast into prison, and it was 
only by the mediation of a sheikh, who had been 
’Impressed by tho earnestness of the f^iristiau preacher, 
that he managed to escape to sea, nut without the roughest 
treat lueut at the hands of the mob, and hnd his way to 
Naples. . * • 

A new influeuce was brought, to bear on Lully’s life at 
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Naples. He made the acquaintance of the alchemist 
Arnaud de Villoneuve, and acquired, we may believe, not 
only that skill in transmuting metals for which Lully 
himself became in popular tradition famous, but imbibed 
also something of that 8i)irit which brought down the 
censure of the church on Villeneuve for maintaining that 
medicine and charity were more pleasing to God than 
religious services. For the next few years the scene of 
Lully’s labours was coiitimially changing. He made an 
unsuccessful attempt to interest Pope Boniface in the 
missionary colleges which ho wished to see established, 
and similar appeals to the kings of France and Cyprus met 
with no more fav’ourable a response. From Cyprus Lully 
proceeded (130G) to Bougiah in Africa, and repeated 'the 
experiences he had already had at Tunis. But, though 
Mohammedanism showed little disjmsition to welcome the 
“ great art ” and its author, the European world had mean- 
while begun to show itself more favourably disposed towards 
Lully’s projects. In 1297 he had received at Montpellier, 
from the general of the Franciscans, letters recommending 
him to the superiors of all Franciscan houses ; and in 1309 
his ‘^art ” was publicly approved by a decree of the 
university of Paris. Emboldened perhaps by such recog- 
nition, he appeared before the council of Vienne in southern 
France in 1311, and petitioned the assembled fathers to 
reduce the different and often-contending religious orders 
to one great order serving simply under Christ, and to 
meet Mohammedanism abroad and Averroism at home by 
founding colleges for the study of Arabic. Nothing 
would seem to have come directly of these petitions, but 
we may perhaps trace their result in some chairs of Syriac 
and Arabic which Clement V. instituted at Homo, and in 
a college for training Franciscans in Oriental languages 
which James of Aragon established in Majorca. Lully 
was now nearly eighty years of age, but his zeal in com- 
bating the foes of Christianity did not abate. Ho sailed 
again for Africa, and received the martyr’s crown, which 
would seem to have become the ambition of his life. At 
Bougiah he again proclaimed the doctrines of the church, 
and his preaching raised such a tumultuous attack that 
although he managed to get on board a (lenocse vessel, he 
succumbed during the voyage to the injuries he had 
received, and died in sight of his native town of Palma 
(1315). 

During his lifetime Lully coirt posed a vast nuinher of treatises, 
some of whifl] have never yet been printed. They were written 
]uirtly in Latin, partly in Catalonian, Lully deserving nicnlion a.s 
one of the fii-st in nnMli.eval times who tried to limi a national ex- 
pressiijii for ])hilo.sophy in the language of the country. Some of 
these works may be deseribed iw dealing with apologetic theology, 
^.7., the Liht'r (h GniUli et Tribm SajnciUilyns^ in whieli a Jew, 
('hrisn.'iTi, and S.'iraceii exfdain the nature of their faith, or the 
Jfisputntiu Fohlis at Infiib'lU ; others again relate to dogmatic 
divinity, e.7., Liltcf dr. XIV. Artindis, T)e Deo et Jesu Chrutto\ a 
third rhiss refer to partieiilar ijiiestions of logic, e.ff., IM Friwa et 
Sfcuhda Ars Inremnidi Partiad-uria in Uiiicersnlihu.^ 

De Vniofuotf* MuHi ; ami a large number arc reputed to deal with 
questions of ah hemy. Lut the “Great Art]’ of discovery itself is 
the .subject of most 01 l^ully’s treatises. So it is with the Am Demons 
utratirOf f^ornpf'ndiam Ar/it iJr/iurnstr/ftirsej Ars flniversaliSy Ars 
Inventiva Vr.nftfftH, De Audita Vnhhnlistico^ Ars Maqrmet Ultima. 
And even when T-iilly is engaged with such treatises as the 
Principia Mcdicinse or rtinnpia Juris it is to the universal key 
of knowledge which the great art 8Up]ilies that he invariably falls 
back. 

The reasonabi^mess and demon strability of Christianity is the 
assumption underlying tire exercise of this great method. Nothing, 
Lully nolda, interferes more witli the spread of Christianity than 
the attempt of its ailvocates to ]»rcsent its tloctrines as uiidemon- 
8tratc(i an(l nndemon.strablc truths ; the very difference between 
(.'hristiauity and Antichrist lies in the fact that the former can 
prove the truth of its beliefs ; and the glorv of the faith, repeats 
the Lihrr Mutjnns Cnvlewphitiojds^ is not that it maintains the 
indemonstraVde but simply the .supersensuou*,. The demonstration, 
however, whish is waited in the service of Christianity is not, 
Lully tlilnks, that of the ordinaiy logic; we rei^uiro a method 


which will reason not only from effect to cause, or from cause to 
effect, but per a/quiparardmm^ and show^ that contrary attributes can 
coexist together in one subject. This method, however, must be 
real, not merely formal and subjective ; it must deal not only with 
the second intentions, but rather with the first intentions, that is, 
the things themsolveB. The great art in fact goes beyond logic and 
metapliysic ; os a universal topic it provides a universal art of 
discovery, and contains the fonnulse to which every demonstration 
in every science can be reduced. This ars investigandL however, 
turns out to be not so much a key to ^ possible knowledge as a 
tabulation of the different points of view from which propositions 
may \)e framed about various objects — a mechanical contrivance for 
finding out the dificrent ways in which categories apply to things. 
Just, Lully thought, as by knowing the typical terminutionH of cases 
and tenses we could inflect and conjugate any word whatever, so by 
a knowledge of the different types of existence and their possible 
combinations as portrayed by ms method we should iiossess impli- 
citly a knowledge of the whole of nature. 

The great ait accordingly begins by laying down an alphabet 
according to which the nine letters from B to K stand for tno dif- 
itMviit kinds of substances and attributes. Thus, in the series of 
Hulistanccs, B stands for Go(l,G angel, D heaven, E man, and so on; 
ill the series of absolute attributes, B represerfis goodness, C great- 
iiesH, D duration ; or again, in the nine i^uestions, B stands for Utrum, 
C for Quidt D for De quo. The manipulating of these letter.s in 
siu'li a way as will show the relationship between different subjects 
and predicates constitutes accordingly the peculiarity of the “new 
art this manipulation being effectod by the help of certain so-caUod 
“iigiires.*' The construction of these figures varies somewhat in 
iliffcrent parts of Lully's writings, but their general character is 
always the same. Circles and otlier mathematical figires divided 
into sections and marked by Tjiilly's symbolical letters are so 
ai rjiiiged, sometimes with the help of difici'ent colours, as to show 
the ]M)Ksiblc cunibinations of which the letters are capable. Thus 
for example one figure exhibits the possible combination of the 
attributes of God, nnotber the |K)ssiblc conditions of the soul, and 
so on . These figures are fenced about by various definitions and rules, 
and tlicir ust? is further .sneciged by various “evacuations” and 
“ multiplications ” which snow us how to exhaust and draw out all 
tlic ]K)hhible combinations and sets of questions which the tenns 
under consideration can admit. When so “ multiplied,” the fourth 
figure is, Lully himself says, tliat by which other sciences can bs 
mo.Ht ea.sily and rapidly acquired ; and it may accordingly be taken 
as no unfair si>ecimcii of Lully’s method. This fourth figure then 
Is simply an arrangement of three concentric cintles (made of tin oi 
pastfboiud) each divided into nine sections B,C,D, kc., and so con* 
stmctcir that wliile tlie uppt^r and smaller circle remains fixed, the 
two lower and outc/ revolve round it. Taking then the letters in 
the sense of the series wliich seems most fitted for the subject under 
discu.viion, we arc enabled by making the outiT circles revolve to 
find out the pos.siblc relationships belwocn different conceptions 
and olucidite the agreement or disagreement which subsists between 
them, wliile, at the same time, we discover the intermediate terms 
(in the midille circle) by which they are to be connected or discon- 
nected. 

The weakness of Lully’s art is the weakness of every system which 
pretends, as Bacon’s also did, to equalize all intellects, and provide 
a method wliich 'ivill produce discover]^ os surely as compasses will 
construct a circle. But it would be unfair to say that Lully sup- 
]K)8cd that thinking and reasoning could be reduced to a mere 
rotation of pasteboard circles. The real value of his art lies not in 
being an a priori compendium^f knowledge but a method of in- 
vestigation — a tabulation of the different sides from which a ques- 
tion must be regarded, and in embodying the ideal which science 
puts Ixifore herself of finally bringing all conceptions into unity and 
correlation. It is easy, with the Port-Boyal logic, to speak of 
Lully's art as merely enabling ns to talk ivithout judgment of 
that which we do not know”; but in his conception of scientific 
method as tending to the glory of God apd the good of man, in his 
departure from the school logic and his wish for a real interpre- 
tation of nature, in his conception of a universal method and his' 
Bpplir.ation of the vernacular languages to philosophy, ho appears as 
a precursor of Bacon himself. And m his assertion of the place of 
reason in religion, in his demand that a ratiowd Christianity should 
)>c prcisentod to heathendom, in his missionary zeal and his {iroject of 
linguistic colleges, Lully, with ail his quixotic character, f^a far 
beyond the ideas and the aspirations of the century in which he 
lived. 

A few of Lully's works wero published by Zetener In 1S9S and fra<|uontly re- 
prlnU'd ; but the flmt systematle edition was begun by Salslnger In 1731, and 
after SslKlnger's death completed in 1743. Tills edition Is nonrlnally In 10 vols., 
but vols. vll. and vlii. were never published. In addition to older works, such as 
Pcrroqiuit (1667) a* d Nic. de naulevlllo (1666) and the Acta JSkwtorvm (vol. 
xxlv.), the best account of Lolly's life is to be found In an article by Delecluze In 
the Jievue d. d. Mondr4i for 1840, and the fnllest account of his method In PraHtl, 
Oenrhirhie d. Logik, HI. 14«'>-177, and Erdmann, Grundritt d, Qnch. d. Philosophic^ 
L } 306. The philological Importance of Lnlly's writings H brought out by 
A. Hclfforicb, Maymtmd ImU und die Aafdngc d. Oataloaiichm lAtoraiur. Berlin, 
1808. (B. W.r. 
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LUMBAGO, a term in medicine applied to a painful 
ailment atfecting the mpscles of the lower part of the back, 
generally regarded m of rheumatic origin. An attack of 
lumbago may occur alone, or be associated with rheumatism 
in other parts of the body at the time. It usually comes 
on by a seizure, often sudden, of pain in one or both sides 
of the small of the back, of a severe cutting or stabbing 
character, greatly aggravated on movement of the body, 
especially in attempting to rise from the recumbent posture, 
and also in the acts of drawing a deep breath, coughing, 
or sneezing. So intense is the suffering that it is apt 
to suggest the existence of inflammation in some of the 
neighbouring internal organs, such as the kidneys, bowels, 
4 kc., but the absence of the symptoms specially character* 
istic of these latter complaints, or of any great constitu- 
tional disturbance beyond the pain, renders the diagnosis 
a matter of no great difficulty. Lumbago seems to be 
brought on by exposure to cold and damp, and by tho 
other exciting causes of rheumatism. Sometimes it follows 
a strain of the muscles of the loins. Tho attack is in 
general of short duration, but occasionally it continues for 
a long time, not in such an acute form as at first, but 
rather as a feeling of soreness and stiffness on movement. 
The treatment includes that for rheumatic affections in 
general (see Rheumatism) and the application of local 
remedies fb allay the severe pain. Of these the best aru 
hot fomentations with turpentine or laudanum applied by 
means of flannol or spongio-piline to the part ; or the rub- 
bing in, if this can be borne, of stimulating liniments, such 
as those of opium, belladonna, chloroform, aconite, ckc. 
The old and homely plan of counter-irritation by applying 
a heated iron to the part with a sheet of brown paper 
interposed is often beneficial in chronic Coses, as is also, on 
similar principles, Corrigan’s button cautery. The sub- 
cutaneous injection of morphia or atropia is called for 
when the attack is very severe and prevents sleep. 

LUMP-SUCKER, or Lump-ftsh {Cyclopterua lumjnis\ 
a marine fish, which with another genus {Liparia) forms a 
smoll family {Discoboli) closely allied to tho Gobies (see 
Goby). Like many fishes of the latter family, the lump- 
suckers have the ventral fins united into a circular concavo 
disk, which, acting as a sucker, enables them to attach thein- 
selves firmly to rocks or stones Tho body of the lump- 
sucker (properly so called) is short and thick, with a thick 
and scaloless skin, covered with rough tubercles, tho larger 
of which are arranged in four series along each side of the 
body. The first dorsal fin is almost entirely concealed by 
the skin, appearing meVely as a lump on the back. Tho 
lump-sucker inhabits the coasts of both sides of the North 
Atlantic ; it is not rare on the British coasts, but becomes 
more common farther norttt It is so sluggish in its 
habits that individuals have been caught with sea-weed 
growing on their backs. In the spring the fish approaches 
the shores to spawn, clearing out a hollow on a atony bottom 
in which it deposits an immense quantity of pink-coloured 
ova. Fishermen assej^jb that the male watches the spawn 
until the yt)ung are hatched, a statement which receives 
confirmation from the fact that the allied gobies, or at least 
some of them, take similar care of their progeny. The 
vernacular name, ^^cock and hen paddle,” given to the 
lump-fijh on some parts of the coast, is probably expressive 
of the difference between the two sexes in their outward 
appearance, the male being only half or one-third the size 
of the female, and assuming during the spawning season a 
bright blue coloration, with red on the lower parts. This 
fish is generally not esteemed as food, but Faber {Fisc/u 
Islands^ p. 53) states that the Icelanders consider the flesh 
of the^alejM a delicacy.^ Very peculiar is the structure 

' The “ coclc-pndle ** was formerly esteemed also in Scotland, and 
figures in the Antiquary^ chap xl. 


of the bones, which are so soft, and contain so little 
inorganic matter, that the old ichthyologists placed the 
lump-sucker among the cartilaginous ti»hes. 

LUND, a town of Sweden, in the Ian of Malmobus, lies 
at a distance of 10 miles by rail north-east from Malmo. 
It is chiefly remarkable for its university, the second in 
Sweden, founded by Charles XI. in 1666, with faculties 
of philosophy, law, medicine, and theology ; the number of 
Students ranges from 500 to 600. The library contains about 
100,000 volumes and 2000 MSS., and there are valuable 
collections in archeology and natural history. Among tho 
more distinguished of its professors may bo mentjuiicd the 
names of Puffendorf and the poet Tegner. Linneus was 
onu of its alumni. The cathedral, a Byzantine structure, 
dedicated to St Lawrence, and said to be on the whole the 
finest church in Scandinavia, was founded about the middle 
of the 11th century, and consecrated in 1145. The crypt 
under tho transept and choir is one of the largest in the 
world. Tho town has little else of interest to show. The 
statue of Tegner stands in the Tegner’s Plats, and the 
house in which he lived from 1813 to 1826 is indicated 
by a stone slab with an inscription. The manufactures of 
J^und (woollen cloth, leather, tobacco, sugar, &c.) are unim- 
portant. The population in December 1878 was 13,611. 

Lund (Lmidinum Gothorum), the ** Liintla at Kyrarsundi ** of tho 
Kijira Saya, was in time (about 920 a . i >.) a place of c<ui- 

sidcivible importance ; one f^iithors tliat, if not actually a seaport, 
it was at least nearer the Sound then than at present In the 
mi<hUe of the 11th century it was made a bishopric, and in IIUS it 
was advanced to the. dignity of an arcliiepiscopnl see, the areh- 
hishop receiving primatiiil rank overall Scandinavia in 1163. The 
archbishop of Ppsiila is now primate of Sweden, Lnml since 1536 
having been reduced to the rank of an ordinary bishopric, and lost 
its quondam title of “ Metropolis Diinias." 

LIJNEBURG, the chief town of a district in the 
Prussian province of Hanover, is situated near the foot of 
a small hill named the Kalkberg, and on tho river llinenau, 
14 miles above its confluence with tho Elbe, .and 30 miles 
to the south-east of Hamburg. Numerous handsome 
mediaeval buildings testify to its former prosperity, and 
part of the old town-wall also still survives. Of its four 
churches three — those of St John, St Nicholas, and St 
Michael — are large and fine Gothic edifices of the 14th and 
15th centuries. The principal secular buildings sfre the 
town-house, a huge pile dating from the 13th to the 18th 
century, the old palace, and the convent of St Michael, 
now converted into a school.^ Liineburg owes its import- 
ance chiefly to the gypsum and lime quarries of the 
Kalkberg, which afford the materials for its cement works, 
and to the productive salt-spring at its base. Hence the 
ancient saying, which, grouping with these the commercial 
facilities afforded by the bridge over the llinenau, ascribes 
tho prosperity of Liineburg to its 7nouSy fons^ pom. The 
industries of the town also include the making of iron- 
ware, soda, and haircloth. Population in 1880, 19,045. 

Liineburg existed as early as the days of Charlemagne, but did uot 
become of any im]>ortanee till after the erection of a convent and a 
castle on llio Kalkberg in the 10th <;entury. The decisive event, 
however, in fixing its future development was the desf ruction, in 
1189, of Bardewieek, situated on the Ihneniiu below Liineburg, ami 
then tho chief commercial town in Nortli Germany. Luiiebiirg 
inherited its trade, and subsequently appenr.s as one of the lending 
towns in tlic Hanseatic League. From 1267 to 1369 it was the 
capital of an independent principality of its own name, and it was 
afterward.^ frequently involved in the quarrels of the Guelpliic 
]»riuces. It reached tho height of its pro.spcrity in the LOtli i-eiitnry, 
and even in tho 17th was the dcp6t for all the merehandiso ex- 
ported from Saxony and Bohemia to tlie mouth of the KUk*. 'Pho 
(ffennaii war of liberation in 1813 was begun by an engageinen , with 
.the French under General Moraiid near Lunehnrg. Luimburg gives 
its name to tho Liineburger Ilaido or Lliiiehnrg Heath, an im- 
mense tract of moorland occupying the. greater part of eastern 
Hanover. 

C«mpai'C .Voiger, /'ViArir durth dit Stadt Luneli*trir arti 4^rk*indenbueh d§r 
1 StadtX^tburg ; also tho Alterthdmer dtr SUuit LUheburg, 1898-7*1 
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f.rxRVIliLE, the chief place of an arrotulissomont in 

• tlu* (liipart mi'iit of Meurtlu*. iiricl Moselle, 7^^ ranee, 240 miles 
ea^t of Paris by rail on the line to vStrasburj^, stands in the 
midst lueatlows between the Meurllio and the \ezoU20 a 
little abovo their confluence. It is a handsome town regu- 
larly built. 4'he chateau, designed early in the 1 Sth century 
by the royal architect l.K>lfrand, was the favourite residence 

• of Duke Leopold of Lorraine, where he gathered round 

him the iicademy composed of eminent men of the district. 
It is now a cavalry barraek. Lnnovillo has always been 
an iuii)ortant cavalry station, and has a riding school where 
tw\) hundred horsemen can exercise at the same time. The 
church of St Jaci|ues, with its two to\\«.*rs, dates from the 
sanui perio<l as the dial cam The church of St Maur, 

in the llyzuntine style, is but thirty years old. The dis- 
trict round Liimbilie is mainly iigiiciiltural, and the town 
has a line e(»ru exchange. The mamilaetiires include 
pottery, embroideries gl«*ves, cotton chali, and cooking 
stoves. 4'here arc .^tai'ch \\orks and gypsum kilns, and a 
considerable trade in grain. Hour, hops, and other agricul- 
tural produci*. l^lie population in 1S70 was lb, 041. 

'rhe )i:on»' Ijiiiii'vi'.li- »!• fimii ;iii cult €)f l>iaiia. 

A s.iiT. -1 r*»uiif.in) .in»l TiM'.liU wjili lln* clligy <»f this godtii-ss havo 
hcfii l<ni!i<l at Iji'itriniiiit, sDiiic *.1 link's cast, of tin* town. Ijuicvillo 
foiim*tl of Aiisir.i'-i.i. .omI aft 1 * 1 - various chaiigi*.'! Irll lt> (he crown 
of Ltwiaiiit’ A wm1Ii*<I town in tlio Middle Ag<*s it suHVomI in 
tin* 'riiiii \ \’i :irs’ War .uni in the runipaigiis of bonis XIV. from war 
aii'l it'. MtiisruHriii'.s jilji'^in* . 01*1 fiuiiiin*. 'riie t<ovii lloiirished 
again ninlei Dukt^ brcipold ainl Stanislas, <iii tin* deatli of tin* 
J.itrt*r of w’liiiiii, wliK'h took jilaec ut laiinw ille, bonaim* was united 
to bran. a* The Inaty of liiiiirville kotwrcii Fniiiee ami 

Austria ilsul) l onfinned tin* loriin r pow(*r in tin* possession of tho 
kl'l h.ink of the liliiin*. 'fhe town was fin*. hiithpLn'i* of the 
einpiu-or Francis, hii.shaiid of Maria Thcre.sa, and «jf tin* painter Jean 
(Jininlel. 

JjUPEllCbVLlA, one of the most Runarkuble and 
interesting IJumari festivals. Its oriirin is uttribiiteil ti> 
K\iin(ler, ur to IvniiiuluR before In' foundi'd the city% ami 
it's cen-moniiil is in many resi»ccts uniipie in Ibuiuin ritual. 
In front of the Porta rioiiiami, on the we.Mern side of the 
I’lilatine hill, close to tlie /'Vez/.s- ?/?/?/<///> and the (^^tsa 

Jioimtii, was the cave of Jaijiercits ; in it, aci'orditig to the 
legimd, the slic-wolf had suckled the twiim, and tlie bronze 
w«»if which is still preserved in the Capitol was placed 
in it ill 2‘J() n.r. Hut the festival itself, which was held 
on Pehruary loth under the direction of the /A/ 7 //zn dialls^ 
contains no relenmce to the Ibunulns legend, which i.s 
jirobably later in origin (see Mommsen in i/craiz*-, 

The eelebranls, who w'eie calh‘d Liiperei, offered in sacrifice 
goats and a dog; the /Ai/y/cy/, z/A///.s* himself w’as forbidden 
to tniich cither kind of animal, and it can hardly bo doubt<*d 
that tin* Lupercal sacritice is older than the ])roliibition. 
After the sacrifice two of the? Luperci w'ore led to the altar, 
their forehead.s were touched with a bloody sw'ord, and the 
])|oo(l w'ipcd off with wand dipjied in milk ; then the ritual 
re'iuired tliat the two young men should laugh. The 
.sacrilicial feiist folliAved, after wdiich the fmperci cut thongs 
from the >kins of tint victims and ran in two bands round, 
the W'alls of tile old I'aluline < ity, striking the people wlio 
crowded neag. A blow from tlic, thong prevented sterility 
in w<»iiieii. These thongs wen* callpil F^hnnt, the fe.stival 
and the day htm Fi'hntfifttK ; licnce arose the 
name of the inonlli February, the hc-t of tin* old Homan 
year. The nearest analogy in the, Koman religion to the 
Tmjmrcalia is the occasional Ambiirbiuin, in which the 
victini.s were le i round the walls of Home and then 
.sacTificcd. The Lupercalia was associated with the circuit 
of the Palatine city, which had bi*«jri a city long liefore the 
seven hilled Rome, and the lintj of the old Palatine walls 
Was marked wdth stones for the Lnpcrci to run round. 

’^nge r has proved that the festival was originally a rite 
peculiar lo tUb the liamueb, the old dweilera ou 
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the Palatine, and that it was in the 3d century B.o. 
widened to a festival of the whole (^ty. It is probable that 
then the whole cerciiionuil was modified ; the Luperci, who 
were originally chosen from the Uamiies alone, were chosen 
from the whole body of the Kquites, the jieople assembled 
round the hill, and the ceremony of scourging to avert 
sterility was added. Originally therefore the Luperci 
simply encompassed the walls as the victims did at the 
Amburbium, and the ceremonial connected with the two 
young men has generally been taken as a i)roof that they 
were at one time actually sacrificed after being led round 
the W’alls, and that a vicarious sacrifice was afterwards 
substitiitod for the ancient human offering. The liUper- 
calia was therefore a ceremony of purification performed 
for the walls and for the whole of the old Palatine city, 
from which it follows tliat it was dedicated to the peculiar 
god of that city. lu early time the name of the god was 
kept strictly secret, as it was unsafe that an enemy 
should know it and be able to invoke hkn. Hence arise 
many conflicting statements os to the name. In later 
times, wlmn the bonds of early religion were relaxed, the 
name became known. Tlie god was, as Livy relates, 
Innus, an old Italian deity known cliicfly in southern 
Etruria, where there existed two towns named (]!astrutn 
Iniii. He was a form of the sujireme heaven god, very 
like Mars in character, and the rites with which'his anger 
wUvS averted may be compared witli those of Zeus on 
Mount Ptdioii or with the Maimacteria in Athens. The 
Luperci were divided into two Citlltgia called Quiiitiliani or 
Quinotiales (thi‘, form is doubtful, see Mommsen, Rom. 
Abw/i., i. 17) and Fabiani ; at the head of each was a 
Wiif/iafer. In 44 n.<\ a thin! colletfvufn^ Juliain^ was insti- 
tiUed in honour of .liilius Cmsar, the first r of which 

was M. Antony. 

This account follow.s in almost every piirticnlar tliat of Unger 
{JVicin. i.'iSi) lbMh*n\c.s Lii[a*n 'US from ///(/. and /zf/mz in 

the old st*nsr of n .>ir.iin, and Imuis from a root aceii in /<m* hmhra. 
or itifhrtty avaipofxai, m(*:iniiig to avert or [uoliiliit, and sees in 
the festival a nalioii.il circmoiiy of the ralatinc city, imt with 
3Iar«ni!irdt (Jimn A/v'^Avrer?/*., iii. 421) a widened gentile cii I tu.s of 
the Fahri and (.,)uinctii or l^uiiitilii. e 

LUPINl^, Lvpijins, Tj., a genus, of over eighty species, of 
the tribe (xevhletv. of the order I Species with 
digitate leaves range along the west side of America 
from British Columbia Bolivia, while a few occur in 
the Mediterranean regions. A few others with entire 
leaves arc found in South Carolina, the Cape, and Cochin- 
China (DC., i'm/., ii. p. 4i)() ; Bcnth. and Hook., Gen. 
I*L, i. 480). The leaves are rt;markable for ^‘sleep- 
ing” in three different ways. From being in the form of 
ji horizontal star by Jay, the leaflets cither fall and form a 
hollow cone with their hase^ upwards {L. ^nlosiis)^ or rise 
anil the cone i.s inverted (L. Ivteas)^ or else the shorter 
leaflets fall and the longer rise, and so together form a 
vertical .star (many sp.) ; the iibject in every case being to 
}»rotect the surfaces of the leaflets from radiation (Darwin, 
Movntmifs of Pl.y p. 340). The llpwers are of the usual 
“papilionaceous” or peadike form, blue, white, purple, or 
yelh>w, in long terminal i-T/ikes. The stamens are mona- 
ihdphous and bear diinorjihic anthers. The species of 
which earliest mention is made is probably L, Tennis^ 
Fursk., of Egypt. This is possibly the Homer 

(//., xiii. 589). It is no longer found in Greece, but is 
extensively cultivated in Egypt. Its seeds are eaten by the 
poor after being steeped in water to remove their bitter- 
ness ; the .stems furnish fuel and the best charcoal for 
gunpowder (Pick., Ckron. Hint, of Fl.y 183). Two other 
species appear to have been cultivated by the ancients, 
L. sativuH (a/huifj L.) allied to L, Termis^ and L. hiriuiuif. 
L., this latter only about Sparta (Pick., /.c.f p. 202) ; L. 
ixwjmtifolim^ L., was a corn-field weed, the tfcp/iov uypto« 
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of Dioscorides. The OipfJLo^ ^fJi€pos was used to counteract 
the effects of drink (Atyen., 55, C.). The seeds were uschI 
as money on the sta^e (Waut., P(g;a,^ 3, 2, 20 ; Hor., Ep., 
i. 7, 23). //. aibtiif, L., was also cultivated as a field lupine, 

the A. sativits of the Romans, referred to by Cato, IL 
34, 2; Virgil, Geonp, i. 75; Pliny, xviii. 36; &e. In 
1597 Gerard {Ilerhalt^ p. 1042) writes : — “ There bo diners 
sortes of the fiat Beane called Lupine, some of the garden, 
and others wihC*; and he figures three species, L. salt mis 
(now //. alhiis, L.), L. hiteus, L., and L, vai'ius^ L. Few 
species are in cultivation now, but the varieties are very 
numerous (see Paxton’s JioL p. 345 ; IJcinsley’s 

Hand, of Hardy Trees, ikc., p. 115). Of species now 
grown, X. albiis, L., is still extensively cultivated in Italy, 
Sicily, and other Mediterranean countries for forage, for 
ploughing in to enrich the land, and for its round fiat 
seeds, which form an article of food. This, as well as tlie 
other two montioned by Gerard, have been superseded as 
garden fiowors bjr the American s|)ecies, e,y,, L, nrfKjreus, 
Sifus, and L, ftoIyphylLus, from California ; L. vtrskolor 
and A. tomentosus, from Peru. 

IjURAY cavern, in Pago c(»unty, Virginia, United 
Stattis, 39‘‘ 35' N. lat. and 78"^ 17' W. long., is 1 mile 
west of the village of Luray, on the ^>henandoah Valley 
Railroad. The valley, here 10 miles wide, extends from 
the Blue Ridge to the Massanutton mountain, and displays 
remarkably fine Mcencry. These ridges lie in vast folds 
and wrinkles ; and elevations in the valley are often found 
to be pierced by erosion. Cave Hill, 300 fi’ct above the 
water-level, had long been an object of local interewt on 
account of its pits and oval hollows, or sink-holes, through 
one of which, August 13, 187^, Mr Andrew J. Campbell 
and others entered, thus discovering the extensive and 
beautiful cavern now described. 

( f eologically considered, the Ijuray cavern does not <late 
beyond the Tertiary period, tliongli carved from the Silurian 
limestone. At some period long subsequent to its original 
excavation, and after many large stalactites had grown, it 
was completely filled with glacial mud nharged with ucid, 
whereby the dripstone •was erode<i into singularly grotescjue 
shapes. After the mud had been mostly removed by tb»w’- 
ing water, these eroded forms remained amid the new 
growths. 'IVi this contrast may be ascTib(»,d some cd* the 
most striking scenes in the cave. The many and extra- 
ordinary niorinmenis of aqueous energy include massivo 
columns wreuched from their place in the ceiling ami pro- 
strate on the floor ; the holli>w column 40 feet high and 
30 feet in diameter, standing erect, but pierced by a 
tubular passage from top to bottom; the leaning column, 
nearly as large, undermined and tilting like the cuinpanile 
of Pisa ; the organ, a cluster of stalactites dropped points 
downward and standing thus in the room known as tlio 
cathedral-; besides a vast bed of disintegrated carbonates 
left by the whirling flood in its retreat through ilio great 
space called the Ellin Rumble. 

The stalactitic display exceeds that of any other cavern 
km>\vn, and there is hardly a square yard on the walls or 
ceiling that is not thus ornajiiented. The old material is 
yellow, browui, or red; and its wavy surface often shows 
layers like the gnarled grain of costly woods. The new 
stalactites growing from the old, and made of hard carbon- 
ates that had already once been used, are usually white 
as snow, though often pink, blue, or amber-coloured. The 
size attained by single specimens is surprising. The 
Empress Column is a stalagmite 35 feet high, rose-co.loured, 
and elaborately dra)>o.d. The double column, named from 
Professors Henry and Baird, is made of two fluted pillars 
side by side, the one 25 and the other 60 feet high, a mass 
of snowy alabaster. Several stalactites in the Giant Hall 
exceed 60 feet in length. The smaller pendents are in- 
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luinierablo ; in the canopy above the Imperial Spring it is 
estimated that lO.OOO arc visible at tniee. 

The “ cascades ” pointed out are \v»»iiderful formations 
like foaming cataracts caught in rniil-air ami iransToriiied 
into milk-white or amber alabaster. 'Pluj Chalcedony 
Cascade displays a variety of colours. Jirumr.s ( \iscjide, 
wJiich is the finest of all, being 40 feet high and 30 leet 
wide, is unsullied and wax-like white, each ripple and 
braided rill seeming to have been polished. 

The 8words of the Titans are monstroUH blades, (*ight in 
number, 50 feet long, 3 to 8 feel wdde, Lollow, 1 to 2 l. i t 
thick, but drawn down to an extremely thin tdge, :iiid 
tilling the cavern with tones like tolling bells when strm'k 
lieavily by the hand. Their orii^in and also t hat i»f ctn tain 
so-calliid sc.arfs and blankets exhibited is from carbonates 
deiMisited by water tricklinjf down a sloping and c(U'rugat(*d 



1 Thi* Vrstibn . Sarjiri*n*s IViil. ‘ii». ITi 1* n’s Sc'arf 

2. I'illiii . II Ilf .\\\ C'li.ipmiiu's l.jikt-. 

.*1. FlowtT Oiirilrii. l'». '1' f 27. L-ik'*. 

*1. Aiii|>lnth<-!tiii‘. Oi. rni]ir . ('(iliiinn tlii' laii 

.1 NutiiiJil li. Ilnllii I iijn i i il Sju 

KinIi Alurki't. Is. Iliniv 15 iinl Colmnn. -lO Tli' >krli‘loii. 

7. I’lystnl Syuiim. It). ('Iwik'i «|i>ny "I I Ik 'I vmh I .ikt's 

S. I’riiM-i I'lllar. 2n. Conil Sjii.iiu, ‘\'J I hr riiirJiir U.mm. 

Thf Si»Kvlrul Cnluiim. 21 Thi> :> Millie’s II**(iiii 

lb. Ilovt-y's H.'ilcoiiy. 22 SiKirpii'k .‘11. Il.iwt s rjibifii-i 

1 1. oheroii’s Or(»r. 2J Sial\ (.'f>1initii. .sjiccImm n Xm-uuc, 

12. Titttiiiu’.H Veil. 21. LdsL libiJikt'l ail riopi mJ 1 nM. 

surface. Sixteen of these alabaster scarfs Lang side by .side 
ill Hovey's Balcony, three while and fine a.s cra[)e shawls, 
thirteen siriatoil like? agate w ith every shade of brown, and 
all perfectly translucent. Down the edge of each si liny 
rill glistens like, silver, ami this is the ever-plying shuttle 
that weiiviis the fairy fsibric. 

Streams and true s[>rings are. absent, but tliere are 
hundreds of basims, varying from 1 to 50 feet in diameter, 
and from 0 inches to 15 feet in depth. The water in them 
i.s exijiiisitely ]mre, exce]>t as it is impregmited by the 
carbonate tif lime, which often forms c.oncretums, calhvl, 
according to their size, pearls, eggs, and sin >w’ bill Is. .\ 
large one is known as the cannon ball. On fracture iIum' 
spherical growih.s are found to be radiated in struct ure. 

Calcite crystals, drusy, feathery, or fern-like, line the 
sides and bottom of every water-tilled cavit\, and indeed 
ctmstitute the siib.staneu of which they arc made. N’liiia- 
tions of level at different periods are marked b\ rings, 
riilgi's, and ruffied margins. 'I'hese are strongly marked 
about Broaddus Lake, and the curved raqi parts of the 
(^a-5tles on the Rhine. Here also a^e polished stalag- 
mitesii a rich buff slashed w'ith whitti, and others, like 

• . I • 
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liugo 111 iiHh moms, with a velvety coat of red, purple, or 
olive liiited crystals. In sonic of the smaller biusins it 
suiiiutinies happens that ivhen the excess of carbonic acid 
escapes rapidly there is formed, besides the crystal bed 
below, a iilni above, shot like a sheet of ice across the sur- 
face. Ono pool 12 feet widens thus covered so as to show 
but a third of its surface. The quantity of water in the 
cavern varies greatly at diftereut seasons. Hence some 
stalactites have their tips under water long enough to allow 
tassels of crystals to grow on them, which, in a drier season, 
are again coated over with stalactitic matter ; and thus 
singular distortions are occasioned. Contiguous stalactites 
are often inwrapped thus till they assuiuo an almost 
globular form, through which, by making a section, the 
primary tubes appear. Twig like projections, lateral out- 
growths, to which tlio term hdlictite has been applied, are 
met with in certain portions of the cave, and are interesting 
by their strange and uncouth contortions. Their presence 
is [lartly due to the existence of a diminutive fungus 
peculiar to the locality, and designated from its habitat 
Macor shdaclitU, The Toy-Shop is an amusing collection 
of these freaks of nature. 

The dimensions of the various chambers included in 
Luray Cavern cannot easily be stated, on account of the 
great irregularity of their outlines. Their size may be 
seen from the diagram on p. 67. But it should be under- 
stood that there are several tiers of galleries, and the 
vertical depth from the highest to the lowest is 260 feet. 
The tract of 100 acras owned by the Luray Cave Company 
covers all possible modes of entrance ; and the explored 
area is much less th^an that. 

The waters of this cavern appear to he entirely destitute 
of life ; and the existing fauna is quite meagre, comprising 
only a few bats, rats, mice, spiders, dies, and small centi- 
pedes. When the cave was first entered, the floor was 
covered with thousands of tracks of raccoon.s, wolves, and 
bears, -most of them probably made long ago, as impres- 
sions made in the tenacious clay that composes most of 
the cavern floor would remain unchanged for centuries. 
Layer.s of excrementitious matter appear, and also many 
small bones, along with a few large ones, all of existing 
species. The traces of huinsri occupation as yet discovered 
are pieces of charco il, flints, moccasin track.s, and a single 
skeleton iiiiV)edded in stalagmite in one of the chasm.s, esti- 
mated to have lain wherefound fornot more than five bund red 
ye.ir.H, judging from the present rate of stalagmitic growth. 

The temperature is uniforndy Fahr., coinciding with 
that of the Miiinmoth Cave, Kentucky, The air is very 
pure, and the avenuc.s arc not uiiconif(»rtably damp. 

'riie i>ortif>ns open to the [lublic are now lighted by 
electric lamps. The registered uuniber of visiters in 1881 
was 1*2,000. (ij. c. H.) 

liUlKlAX, a market-town in the county of Armagh 
and province of Ulster, Ireland, is situated a few miles 
south of Lough Neagh, and *20 miles south- w’est of Belfast 
by rail. It ctm.sists piinci]»riUy of one spacious and 
well-built street. The parish church of Shankill has a 
finely proportioned tower. The other principal public 
buildings arc the town hull, the inechaTiic.s* institute, the 
model school, and the hnen-ltull. fJ<mtigiious to the town 
w Brownlow ITou.se, a tine Elizabethan structure, the 
seat of Lord Lurgan. Of late year.s the linen trade of the 
town has mucli increased, and there are also tobacco 
factories and coach factories. From 7774 in 1861 the 
population increased in 1871 to 10,632, but in 1881 it 
was only 10,184. 

Lnrgari was built by William Brownlow, to whom a grant of the 
lovMi was n»ad^ ]»y Jaim-.M I. lii B>19 it of forty-two 

h'liiMj-, all inUahitfMl hy Krigliah s«ttlcr.s. It wu^i Iiuriifal hy the 
itis*nrg»iritH iy 1641, »iid again hy tlie iroo{>.s of James II. After its 
reatoratioii in 1690 a patent for a market and fair was obtained. 


LUBISTAN, or LihiisTAx, a province of western Persia, 
with ill-doflned limits, but lying mainly between Sl'^ and 
33'’ N. lat and between 47'' and 52'’ E. long., and bounded 
N. and E. by Irak-Adjoini, S. by Farsistan, W. by Khuzis- 
tan and the Turkish vilayet of Baghdad. It thus stretches 
north-west and south-east some 260 miles, with a mean 
breadth of 70 miles and an area of rather less than 20,000 
square miles. The surface is mostly mountainous, being 
occupied in the west by the Pusht-i-kob range, which 
forms the frontier line towards Turkey, in the east 
by the Bakhtiari (Zagros) range, which runs north- 
west and south-east, thus connecting the Kurdistan 
with the Kuli-Dinar or Farsistan highland systems. 
Between the parallel Fusht-i-koh and Bakhtiari chains 
there stretch some naturally fertile plains and low hilly 
districts, which, however, are little cultivated, although 
well-watered by the Karun, Dizful, and Kerkhah, the three 
chief rivers of the provinca There are two main divisions — 
Luri Buzurg, or “Great Luristau,”'* comprising the 
Bakhtiari highlands westwards to river Dizful, and Luri 
Kuchak, or “ Little Luristan,” stretching thence to 
Khuzistan and Turkey. The latter is again divided into 
the Posh-koh and Pusht-i-koh districts (“ before ’’ and 
“behind"’ the mountains), and notwithstanding its name 
is by far the most populous and productive of the two. 
From the 12th to the 17th ceutury it formed an 
independent principality under hereditary rulers with the 
title of “atabeg,’’ the last of whom was deposed by Shah 
Abbas, and the government transferred to Husen Khan, 
chief of the Faili tribe, with the title of “vali." His 
descendants are still at tl^ head of the administration; 
but the power of the valis has been much reduced since 
tho transfer of the Pesh-koh district to Kirmanshah. 

Luristan takes its name from the TiUri,' a semi-noniad people of 
Iranian stock and speech, who still form the vast majoiity of the 
population. Gn^at uncertainty has hitherto prevailed regarding tho 
nomenclature, the main divisions and the true afTiniiy of tho Luri 
to the other branches of the Iranian family. Thus, from the name 
of the prosi^it niliiig clan all tho tribes of Luri Kuchak are com- 
monly spoken of Faili, a term which is now rejected by the 
Pcsli-koh tribes, and whicli, if used at all as a general etliuical 
expression, ought to be restricted to those of l^sht-i-koh, still 
under the rule of the vali. The classifications of liayard, Bawlin- 
8011 , and A. H. Schindler differ mateiially, while contradictory 
statements are made by wcll-infnnned writers regarding the ])hyhi- 
cal and linguistic! lehiUoiis of the Luri to the neighbouring Kurds 
and Persians. From a careful consideration of the available 
fivideuce it would appear that the Luri are the true aboiigines of 
their ]»re8e.nt domain, whcjre they occupy an intermediate ]M)sition 
between tho Kurds and i^orsiuiis, but resembling the former niucli 
more than the latter in speecli, temperament, social habits, and 
p]iy.sical aj>pt!arancc. Although they theiiKselves reject tho name 
uf Kuid, tiie two laugungi^s ai-e essentially one, so that tho natives 
of Kirmanshah and Bizful have little difficulty in conversing 
together. Like the Kurds, they are also of a restless and unruly 
(lisposition, averse from a settled life, still dwellers in tents, nio.HUy 
owners of flocks and herds, holding agriculture in contempt, and of 
]ire<latory habits. In apx>earance the Bakhtiari look rather fierctv 
owing probably to the mode of life they lead ; tho features of their 
face are cast in a rough mould, but although coarse they ftre in 
general regular. Their black ey^esluok wild and expressive, and fne 
two black tufts of hair behind their ears give them, if possible, a 
still darker appearance. They are muscular built, and are chiefly 
of a middle stature ” (E. Balfour). In a word, the Luri must be 
classed anthropologic^ally in the same ingroup as the Kiirds. They 
ure excellent stock breeders, and their horses and mules are regarded 
as the very best in Pensiii. Of the mules, about a thousand are 
annually exported to the surrounding provinces. Most of the hard 
work is left to the women, who tend the flocks, till the little land 
under cultivation, tread out the com, and weave the carpets, black 
goat-hair tents, and horse cloths for which Luristan is famous. Tho 
men put their hands to no useful work, go about armed, and aro 
always ready for a foray. Their constant intertribal feuds render the 
country unsafe for trade and travel, while their revolts against the 
central government often cause a total interruption of communi- 

^ Not to be confounded with the Luri or Lori of Baluchistan and 
Sind, tinkers, bards, Mirolling minstrels, &c., betAying a marked 
aflinity to the Gipsies of Europe ” (Pottinger). 
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cation between the several districts. This evil, however, has some- | 
what abated since the tribal chiefs have boon compelled to give 
hostages as securit}' for their good behaviour. 

Outwardly Mohammedans of the Shiah sect, the Luri show littlo 
veneration either for the Prophet or the Koran. Their relij^on soems 
to be a curious mixture of Ali-Ilahism, involving a belief in succes- 
sive incarnations and the worship of the national saint. Baba 
Buzurg, combined with many m 3 ' 8 terious rites, sacriBcos, and secret 
meetings certainly anterior to Islam, and possibly traceable to the 
ancient rites of Mithras and Anaitis. 

The chiefs 01 ^‘oy almost unlimited authority over their subjects, 
and the tribal organization is strongly marked by the feudal spirit. 

The total population of Luristan is about 320,000, and the average 
revenue nearly £40,000 sterling. 

LUSATIA (German, Launtz) is a common name applied 
to two neighbouring districts in Germany, Lusatia Superior 
and Lusatia Inferior (Oberlausitz and Niederlausitz), belong- 
ing in part to Prussia and in part to Saxony. The country 
now known as Upper Lusatia was occupied in the 7th 
century by the Milcieni, a Slavonic triba In the 10th 
century it was ahnexed to the German kingdom by the 
margraves of Meissen, and from this time for several 
centuries it was called Budissin (Bautzen), from the naino 
of the principal fdrtress. In the 11th and 12th centuries 
Budissin changed hands several times, being connected at 
different periods with Meissen, Poland, and Bohemia. 
The emperor Frederick L/granted it in 1158 to King 
Ladislaus^of Bohemia, and under him and his immediate 
successors it was largely colonized by German immigrants. 
Between 1253 and 1319 it belonged to Brandenburg, to 
the margrave of which it was given in pledge by King 
Ottocar II. of Bohemia; and in 1268 it was divided into 
an eastern and a western part — Budissin proper and 
Gorlitz. In 1319 Budissin proper was restored to 
Bohemia, which also recovered Gorlitz in 1346. It was 
during this period that the fortunes of Budissin were 
associated with those of the country afterwards called 
Lower Lusatia, but originally Lusatia. It was inhabited 
by a Slavonic tribe, the Lusici, and reached in the earliest 
times from the Black Elstcr to the Spree. The Liisioi 
were conquered by Margrave Gero in 963, and their land 
was soon formed into h separate march, sometimes attached 
to, sometimes independent of, the march of Meissen. In 
1303 it passed, as Budissin had done, to Brandenburg, 
and in 1373, after several changes, it fell into the hands 
of the emperor Charles IV. as king of Bohemia, During 
the Hussite wars the people of Lusatia and Budissin 
remained loyal to the Roman Catholic Church, and in 
1467 they recognized as their sovereign King Matthias of 
Hungary. Twenty- three years later they were again united 
to Bohemia, but in the meantime they had received from 
the Hungarian Government the names which they have 
since retained. In the 16th century the Reformation 
made way rapidly in Upper Lusatia, and the majority of 
the people became Protestants. The two countries were 
conquered in 1620, with the sanction of Ferdinand II., 
by the Saxon elector, John George L, to whom they 
were ceded in 1635, sthe emperor as king of Bohemia 
retaining a certain supremacy for the purpose of guarding 
the rights and privileges of the Roman Catholic Church. 
In 1816 the whole of Lower Lusatia and tho half of 
Upper Lusatia were transferred from Saxony to Prussia. 
Lower Lusatia has 395,800 inhabitants, of whom 50,000 
are Wends; the portion of Upper Lusatia belonging to 
Prussia has 243,500 inhabitants, of whom 32,000 are Wends. 
There are 300,000 inhabitants, including 50,000 Wends, 
in Saxon Upper Lusatia. Laws relating to Upper-Lusatia, 
which are passed by the Saxon Parliament, must still be 
submitted to the Lusatian diet at Bautzen. 

LUSHAI OR KUKI HILLS, a wild and imperfectly 
known tract *of country on the north-eastern frontier of 
India, extending along the southern border of the Assam 


district of Cdch4r and the eastern border of the Bengal • 
district of Chittagong. On the cast, the Lushdi Hills 
stretch away into the unexplored mountains of Indo^)endent 
BurmaL This extensive region is occu[)ie(l by a numerous 
family of tribes known to us indiiTercntly as Luslidis or 
Kukis. All those tribes are*^ nomadic in their habits, and 
subject to successive waves of migration, it is said that 
at the present time the entire race of tho LusliAis is being 
forced southwards into British territory under pressure 
from the Soktis, a tribe advancing upon them from Inde- 
pem^nt Burmah. The principal characteristic cointnon to 
all tne Lushdis, and in which they markedly cfttFer from 
the other tribes on the Assam frontier, is their feudal 
organization under hereditary chiefs. Each village is 
under the military command of a chief, who imist come of 
a certain royal stock. The* chief exercises absolute power 
in the village ; and his dignity and wealth are maintained 
by a large number of slaves and by fixed contribution .s of 
labour from his free subjects. Cultivation is carried on 
according to the nomadic system of tillage on temporary 
clearings in tho jungle; but the main occupation of the 
people is hunting and warfare 

From tho earliest times tho Ijushdi.s have heeii notorious f(»r their 
saiiguiaiiry raids into British territory, whicli aro .said to ho 
iii.stigated hy their de.«ir« to obtain human heails for n.so at their 
funeral eeremonies. The first of whieh we hf^ve record was in 1777. 
Ill 1849 a colony of Luslidi.s settled within (’liehdr, was attneked 
hy their iiido]ienilont kiiisin(‘n, and forced to iiii^rato ijuilhward.s 
a<Toss the Bardk river, whrTe th(*y now live a.s peaceahlo Briti.sh 
subjects, auil aro known as “ Old Kukis.’" lii ISfJOa raid wa.s inado 
upon Tipperali distriet, in wliich 186 Bengali villagers weie 
inas.sarre(l and 100 carried away into cajdivity. Ketrihutive 
expeditions, consisting of .small rorcc.s of sej»(jy.s, wen? repeatedly 
sent to pniush those, raids, but, owing to tho ditlicult nature of tho 
oountry and the fugitive iaeties of tho enemy, no pcrniiinent 
a<lvantago was gained. At ln.st the disturbed state, of the frontier 
attracted ilie attention of the supieine govornnicnt. A military 
demorKstration in 1869 had entirely failed in its object. Helying 
upon their belief in tlio im])racti(!ablo clinracter of llioir mitivo 
cniiiitry, the Luslidis made a series of simultaneon.s attacks in 
January 1871 ujam British villages in CVwdidr, Syllict, and Tipperali, 
as well ns 011 tho indc'pendeiit state of Maiiijuir. The outpo.st of 
Monierkhdl repelled a mimherof attacks, busting tlirough t\\()day';, 
tnadn by a second boily of liiishais from tho eastein tril>e.s, wImi 
finally retired with a largo amount of plunder, including iminy 
coolies and guns. Tjord Mayo, the viceroy, resolved to make a 
vigorous effort to stop those, inroads, once and foi^all. A punitivo 
expe.dition was organized, eoinjio.sed of two Giiikha battalions, two 
riinjab and two Bengal native infantry regiments, two companie.s 
of sappers and miners, and adctachmen! of tho Fe.shawar mountain 
battery. Thi.s little army wa.s divided into two ooliiiniis, 0110 
advancing from Cachar and tlio other from the CliittMgoiig si<le. 
Both eolumns were completely .sncce.ssful. The resistance of iho 
Lii.sl):u.s, tliongh oh.stinate in parts, was completely overcinne, and 
tho chiefs made tln'ir personal suhinis.sioii and accepte.»l the terni.s 
otfered them. Upw’ards of one liiindred British subjects wero 
liberated from captivity. Tlio aetiud British lo.sa in fighting was 
very small, but a largo mnnber of soldiers and camp-followers died 
from clioleni. Since thi.s expoilition, tho Lnsluvis have remained 
ipiiet along tho onliro frontier, and active measures liavo been 
taken to oj»en commercial intercourse between them and the peo]»Uj 
of tho plains. Many htiziirs have been established forrhi.s purpose, 
ami trade by barter is now freely carried on. 

LUSTRATION is a term that includes all the rnothoils 
of purification and expiation among tho ■'Clreek.s iirnl 
Romans. Among tho Greeks there are two ideas clearly 
distinguishable — that human nature must purify itself from 
guilt before it is fit to enter into communion with God or 
even to associate with men [KaOatptOy KdOapuL^), ami that 
guilt must bo expiated voluntarily by certain processes 
which God has revealed in order to avoid the piiid.slinieiit 
that must otherwise overtake it (tAacr/xds). It i.s not 
possible to make such a distinction among the Latin terms 
InsfratiOf piacvla^ piamenla^ ca'rimoniiw and even among 
th (5 Greeks it is not consistently observed. •The eonception 
of sin never reached a high rnorai staniljrd, and tho 
I methods of lustration are purely itualistic. Quilt and 

• 
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ini)>nrity arose in various ways ; among tlio recks, 
liL-Miles till* gvnerul iilcn. that man is al\Nii\s in need of 
piirilication, llie species of guilt most insisteil on by religion 
arc incurred by iiiunler, by touching a dead body, by 
sexual intercourse, and by seeing a ju-odigy or sign of the 
di\ine will. Tlie last three of these s[aing troin the idea 
that man had been without preparation and in an improper 
manner brought into communi«'ation with (led, and was 
therefore guilty, 'riu* lirst, which uivnl\cs a really moral 
idea of guilt, is far more inij»ortant tliaii the others in 
ilelleiiic religion. Annaig tin* Ibanans we hear more of 
the last spccii"^ of impurity ; in general the idea takes the 
form that altiT some great tli.sa.stcr the people become 
convinctMl that some guilt has lucii incurred somewhere 
and must la* expiato 1. Tlu* nu*tlnuls of puritication 
Consist in ccreim»nics pt rfnrimd with water, tiro, air, or 
earth, or with a hram h of a sacred tree, especially of tho 
laiirel, ami also in saeiilict‘ and otlicr ecreimuiial. Before 
L'litcring .( tcniphi the woi .'.lii[»pcr dipped his hand ill 
tlie vast* of Imly water (7rc/)//)p<ii'rr//itoF, wpm /t/sfrafis^ 
which stood at the d«»oi ; bi*l«»rc a sacriliecj bathing wras 
a coinnmn kind of puritication ; salt-water was more 
etlicaeinii.s t]»an fre>li, ami tlie celebrants of llio Klcusinian 
mystt'rics batlu'd in the sea (dA.(i8f /oWnt) ; the water was 
iiiori* ( flit :ici«)n> it a lirebraml from tlie altar were plunged 
in It. Tilt- torch, *1110, and sulpliur (to 0c7<n') were also 
pt)\vi i ful puiil'ying agents, rnriticalion by air was mo.st 
frctjii. lit in the l>ion}>iac mysteries; pu[>pets suspended 
ami swinging in the air [nsrii/if) forim^ii <ine way of using 
till Initiative [>ow»‘r of the air. Bubbing with sand and 
salt 'was another (‘xeidlent nndhod. Tlie sacritlce chietly 
n^ctl for pnniieation by tlie (Jre» ks wa^ a ]*ig ; among Ibe 
Ibinian.i it was always, iwcept in the 1 .upijivaHa, a [Ug, a 
sliccji. and a bull (siiorciattril ht). In Athens a purificatory 
sacrifice and [irayer wa.^ held beforii (‘Very public meeting; 
till* Maiinaehria in hononr of Zeus .M(‘iliehhK was an 
annual festival ot [nirification, ami several other feasts had 
the same character. On extraoni inary occa'^inns lustrations 
wen- [ici formed for a wliole eit\. So Atlieiis was [uirilled 
l»y Mjutnenides after the Cylonian massacre, ami l)eloa in 
tlie I'eloponnc.'^iaii ^Va^. In Itoiiie, besides such annual 
ecr-'inonies as tin*. A {'nuttUn, 

Piiff'i na! i<i ^ A'c., there WMs a lustration of the tieut befoie 
it -«all -il, and of the army before it marched l*art. <il the 
c» n iiioiii il always eonsistiid in leading or <*arrying the 
vi' tims loimd the impure persons or things. Alter any 
dii i'ler the ! nsfs'iilitt or t^trrrifus w’as often again 

]»t‘rfnime*k so as to make certain that thegods g(»t all their 
due. 'riio AiiA'iiihiiiin was a similar ceremonial jierformed 
for the wliole ejty on oeeasifuis of great danger or ciihimity. 
Ahf inm was the purificatory ceremony, consisting in 
.smiiliee and ['layer, ]»erformed after the regular quin- 
(pn miial eim^us ot the li’ornan j»e()i*h?. 

Id’'ri'' riie I'airopeaii Into is derived in form and 
name trom tin* Aiabie “ e,l *ud,” “the wood,” the c-onsonant 
of the uitieh; “ d * having [mjcii relaiiied in the l^hiropean 
languages for tin- initial of tin* name (Fn-nch, //////; Jtal., 
Spall.* (leinifiii, Lnnt* \ Dutch, htil). The 

Arab instrument, with coum'x sound boily, pointing to the 
r».*sonfiiice board or membrane liaving been originally placed 
upon a gourd, was strung with silk and played with a 
Xilectrum of shell or quill. It W'as adopted by the Arabs 
from I*ersiii, tlie picul in.strunnail being llic IwaKstringed 
“ taiibur,” ami ultimately found its way to tlie West at 
the fim** of the crusades. 'Dn.* inodern Ivryptian “Tid” 
i' ill * 'Iirect ilescendant of tin* Arabic luto^ and, according 


employed they are of catgut disposed according to the 
Arabic scale of seventeen iiitervaK in the octave, consist- 
ing of twelve limiiias, un interval rather less than our equal 
semitoi^, and five commas, which are very small but quite 
recognizable differences of pitch. 

'Phe lute family i.s separated from tho guitars, also of 
Eastern origin, by the formation of the sound body, which 
is in all lutes pear-shaped, without the sides or ribs neces- 
sary to the structure of the llat-backed guitar and cither. 
Observing this distinction, wo iiicludo with tho lute the little 
NeaiioJitau mandoline of 2 feet long, and tho large double- 
necked lionuin chitaiTone, which not unfrequently attains 
to a length of 0 feet. Mandolines are jiartly strung wdth 
wire, and are i»layed with a plectrum, indispensable for 
metal or short strings. Perhaps the earliest lutes were so 
played, but the largo lutes and theorl>os strung with catgut 
have been invariably touched by the fingers only, the length 
permitting this more sympathetic means, of producing the 
time. 

Thc3 Neapolitan is the best known mandoline ; it was 
indicated by Mozart in the score of /)o7i (liovanTti^ t(» 
acci>nq»any the famous serenade. The four pairs of strings 
are iuuetl like tho violin, in fifths : 



4 4 


The j\rilauese is larger, and has five and six pairs : — 



or, as in u s[>ecimen at South Kensington, 



The mandola or tnandore is larger than either, with eight 
pairs of stiings. This name has been derived from the 
Italian word, similarly spelled but ditlerently accented, 
signifying almond, which tho mandola is supposed to 
resemble in sliajic, but hin^ mav^ p^fn, and tan are first 
syllables of lute and guitar instruments met with all over 
the world, the oldest form of which is the borrowed Greek 
“ TTfirSorpa,” an Asiatic waird, which the Arabs cliungerl to 
“ tanbur.” J^ra^turius {Orga.nofjraj»}nfi^ Wolfenbiittel, 1019, 
a. scarce w^(*rk, of which the only copy in Great Britain 
i.s in the Advocates' Tdbrary, Kdinburgh), writing when 
the lute was in universal fayour, mentions seven vari(‘ties 
tlistiriguished by size and luning. The smallest would be 
larger tlnm a mandoline, and the melody string, tho “chan- 
terelle,” often a single string, lower in pitch. Pnetorius 
c.alls this an octave lute, with the chanterelle C or T). The 
[ two discant lutes have respectively B and A, the alto O, 
the tenor E, tlie b;i8S D, and the g*cat octave bjiss G, an 
octave below' the alto lute wliich may be taken as the model 
lute cultivated by the amateurs of the time. Tho bass lutes 
W'ere most likely theorbos, that is, double necked lutes, as 
ilescribcd below. The accordance of an alio lute was 



founded upon that of tho original eight-stringed European 
lute, to which tho liighest and lowest notes had, in course 


■ » :.Mi - 1- .strung with .sm-rn j>airsi»f < atgut sti m:.C.s played 

'V a j !■:< tnirn. • A specimen at »Suuth KeiiiNingtiin, given time, been added. A later addition was the 
oy til" ILhed^vc, hat four pairs only, which appears to have ^ 

Ifcii ihe uM stringing f>f the instrument When frets are also on the finger-board, and bass strings, double or single, 
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known as diapasons, which, descending to the deep C of 
the violoncello, were ifot stopped with the fingers. Tho 
diapasons were tuned as the key of tlie piece of music 
required. The illustration represents an Italian ini|^rum6nt 
made by one of the most cele- 
brated lute makers, Venere 
of Padua, in 1600; it is 
3 feet 6 inches high, and has 
six pairs of unisons and eight 
single diapasons. The finger- 
board, divided into approxi- 
mately equal half tones by 
the frets, as a rule eight in 
number, was often further 
divided on the higher notes, 
for ten, eleven, or, as in tho 
woodcut, even twelve, semi- 
tones. I'lie head, bearing the 
tuning pegs, was placed at an 
obtuse or a right angle to the 
nerk, to increase the bearing 
of the strings upon the nut, 
and be convenient for sudden 
requirements of tuning dur- 
ing perforjfiance, the trouble 
ol k lieping a lute in tune 
being proverbial. 

Tlio lute was in general use 
during the 16th and 17th 
declined; still the great J. S. Hach wrote a partita ” for 
it, wliich remains in manuscrift-. 'I'lie latest <lato wii have 
met with of an engraved publication for the lute is 1760. 

The large double-necked lute, witli two sots of tuning 
pegs, the lower for the finger-board, the higher for the 
di.ipason strings, was known as tiie theorbo ; also, and 
especially in England, ns the archlute : and, in a special 
form, tho neck being then very long, as the chitarrone. 
Theorbo and chitarrone appear together at the cJuse of 
the Kith century, and their iutroductioif was synchronous 
with the rise of accoinpanied monody in music, that is, of 
the oratorio and the opera. Peri, Caceini, and Monte 
verde used theorbos to accompany their newly-devis(»d 
recitative, the invention of which in Florence, from tlic im- 
pulse of tho Kenaissance, is well known. The height of n 
theorbo varied from 3 feet 6 inches to «^» fei^-, the, Paduan 
being always the largest, excepting tho 1 toman 6-feet long 
chitarrone. These large lutes had very lieep notes, and 
doubtless great liberties were allow^ed in tuning, but tlie 
strings on tho finger-board followed tlie lute accordance 
alrcfidy given, or another quoted by llaron (^rnfcrsuchnut/ 
iifs Jmirwine.nts der Lanieiu Nuremberg, 17*27) as the 
old theorbo or “violway ” (see ^lace, Mimck's Monamenty 
London, 1676); — 

Wo find again both thesia accordances varied and trans- 
posed a tone higher, perhaps with thinner strings, or to 
accr)nimqdato local difTereiicos of pitcli ; Praitorius recom- 
mends tho chanterelles of theorbos being tuned an octave 
lower on account of the great strain, liy such a change, 
another authority, tho Englishman Thomas Mace, says, the 
life and spruceness of airy lessons wore quite lost. Tho 
theorbo or archlute had at last to give way to tho 'violon- 
cello and douV)le bass, which are still used to accompany 
tho “recitativo secco” in oratorios and operas. Handel 
wrote a part for a theorbo in Kather (172(»); after that 
date it appear! no more in orchestral scores, but remained 
in private use until nearly the end of the century. 


We cannot refrain from admiring the beauty of dei^ora- 
tioii of ivory, mother of pearl, and tortoiseshell, tin* charac- 
teristic patterning of the “ knots ” or “ roses in tli® sound- 
boards, all of which was so well allied willi the extremely 
artistic forms of tho ditrei*cnt lutes, rendering tliem, now 
their musical use is past, objects of research for collections 
and museums. The priisent direction of musical taste and 
composition is adverse to tlie cultivation of such tenderly 
sensitive timbre as the lute possessed. The lute and the 
organ share the distinction of being the first iustriiinr nts 
for which the oldest instrumental compositions wo possess 
wore wTitten. It was not for the lute, however, In our pre- 
sent notation, but in tablature, “lyrawise,”a system by which 
as many lines w^ere drawn horizontally as there were, pairs 
of strings on the finger-board, the frets being distinguished 
by the letters of tho alphabet, re[>eatod from A for eacli line. 
This was tho English manner; the Italian w^as by numbi'rs 
instead of letters. The signs of time were phicetl over tho 
stave, and were not repeated unless the mensural values 
changed. 

t’oiiHiiIt (Jrove’s Iii>'tioTiary of arts. “Lufc,” “Kn ts”; 

StaiiRi* autl lian'otl’s Dirliouarjf nf .1/r.svV, “'raMatuiv"; fin«l 
Hr; aihini:il)li! inuM'inii rat.ilo'^ncs of ( ’arl »Si)Utli Ki*nsnj:;tnii , 

Clnaiqui-t (Turis;, jurI Victor M;iliillon ( IhiiSMlsj. (A. .J. H.) 

LUTHER (1483-ir)4G). First Period (MS3-irH7). 
— Martin Luther (Lyder, Liider, Ludbei* — from Jjidliar, 
some Miy) w’as born at Kislobeii in the county of .Mansfeld, 
in 'riiuringia, on the 10th of November I I S3. His father 
Hans Luther, a slate-cutter by trade, belonged to a family 
of live, peasants. His mot he, r was Margan^t randemaiin. 
Hans Luther Lad left Midira, his native \illagi‘, and had 
come to Kisle.beii to work as a miner. When Martin 
six months old he wont to Manslehl and set up a forge, 
the small iirofits of which enabled him ti> send his son to 
tho Latin school of the place, '^riicro the hoy so distin- 
giiishod himself that his father determined to make him a 
lawyer, and sent him for a year to a Franeiscjin school at 
Magdeburg, and then to Ki.senach near Mohra. Thero 
Lutlier, with other poor scholars, sang for alrn.s in tho 
streets, and his fine tenor voice and gi nlle manners 
attracted tho attentLon and gained for him the motherly 
care of Ursula Cotta, the wdfe of thi‘ bi^rgoma'^tiT of 
Eisenach. From Eisenach he went in his eighteenth year 
to the high school of Erfurt, where )iis favourite master 
was the humanist 'Prut wet ter, wdio taught him jla.^sics and 
philosophy. He took his baehelur’s degrre in and 

his masters in loOf). At Erfurt the pn*aehiug of the tow n’s 
pastin’ MeuiiiKihii niaoii ii deep ini] ^^e^sn.)u on iiis mind, 
us did the preacher’s frequent exlkortatioiis to study the 
Scripture. Luther tells us that lie sought in vain for a 
whole Rible, and that ho could only get [lortions to read. 
A dangerous illness, the death of a near friend, together 
with other circumstanee.s, so wrought on bis piou>, sensitive 
nature that in K[Mte of father and family he resolved ti» give 
up all his prosju'cts and become a monk. He entered the. 
Augu.stinian eonveut at Erfurt in dune loOr), taking witli 
him Fhiutus and Virgil, the solitary meiueiitos ol the life 
ho had abaudoiiod. Hi.s first years of mona.stic life w ere 
spent in fierce mental struggle. He had found a whole 
Riblo and read it diligently, but it did not bring him peace. 
The feeling of universal liumau sinfulness, and i>f his own, 
was burnt into him both by his dogmatic .studies and by 
his rending of tho Scripture. He lived a life of tlit» si vcre>t 
mortification, and invented eontinually new’ tonus of 
penance., and all tho while heart and he:nl told him 

that oiitw'ard act.s could never banish sin. “ 1 (ornhaired 
myself to death,*’ he said, ‘‘to inakt* ni\ jHiiee with (Jod, 
but I was in darknc.ss and found it nol.*’ The viear- 
geiionil of hi.s order, Staupitz, wdio lihd ]»as»ed thnnigh 
. somewhat similar experiences, helped him greatly, ** There 
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r is HO true repentanoe,” ho said, “ but that which begins 
with the love of rightoouanosa and of God. Love Him 
then who has first loved thea” Staupitz had been taught 
heart religion by the mystics, and he sent Luther to the 
sermons of Tauler and to the Tlmhtjm Germanka, j 

When Luther regained his mental health, he took courage 

^ to be ordained priest in May 1507, and next year, on 
the recommendation of Staupitz, the elector of Saxony j 
appointed him professor in the university of Wittenberg, 
which had been founded in 1502. While in the monastery 
Luther had assiduously pursued his studies, and his severe 
mortifications and penances had never interrupted his 
theological work, lie road all the great scholastic theo- 
logians, but Augustine was his master in theology, while 
Erfurt studies under Trutwetter doubtless made him pore 
over Occam (“mein lieber ^leister,'* as he afterwards 
fondly called him) till he got his bulky folios by heart. 
He began by lecturing on Aristotle; and in 1509 he 
gave Biblical lectures, which from the very first wore 
a power in the university. Ills class-room was thronged ; 
his fellow-professors were students. Staupitz forced him 
also to preach ; and his niarvolloua eloquence, felt to 
bo from the heart, attracted great crowds of hearers. 
The year 1511 brought an apparent interruption, but 
in fact only a new development, of Luther’s character 
and knowledge of the world. He went to Romo, probably 
in fulfilment of an old vow, and the journey was a 
marked event in his life. Ho went up in true pilgrim 
spirit, a mediaeval Christian, and ho came back a Pro- 
testant. The pious German was horrified with what ho 
saw in Home, and he afterwards made telling use of what 
he had seen in various tracts, and notably in his address to 
the German nobles. He tells us that at Wittenberg he had 
pondered over the text, “Tho just shall live by faith,’' 
that while in Rome the words came back to him, and that 
on his return journey to Germany tho evangelical meaning 
of the phrase rushed into his mind. On his return to the 
university he was promoted to tho degree of doctor of 
divinity, in October 1512. The oath ho had to take on 
the occasion “ to devote his whole life to study, and faith- 
fully to expound and defend the holy Scripture,” was to 
him tho seal of his mission. Ho began his work with 
lectures on the Psalms, and then proceeded to comment 
on the e[)istles of Paul to the Romans and Galatians, 
enforcing es{)ecially his peculiar views of the relations 
between law and gospel. His lectures and his sermons 
were attended by great audiences, and disciples gathered 
round him. As early as 1516 his special principles were 
publicly defended at academical disputations. Staupitz 
made him district- vicar of his order for Meissen and 
Thuringia. He made short preaching tours, and his in- 
fluence was felt far beyond Wittenberg. When the plague 
came to that university town he remained at his post when 
otliers fled. Then came 1517, tho year of the Reformation. 
The new pope, Leo X., had sent agents through Germany to 
sell iadulgences, and .John Tet/el, a iJominican, had liccn 
chosen for Saxony. Luther, who had passed through deep 
soul-struggles ere he won pardon, knew that God’s forgivo- 
iies.s could not be purchased for money, and thundered 
against Tetzel and his indulgonres from Wittenberg pulpit. 
He wrote anxiously to the prince-s and bishops to refuse 
Tbo the pardon-seller a passage through their lands. ' When 
Tetzel got to Jiiberbogk near Wittenberg, Luther could 
thet-s stand it no longer. He wrote out ninety five propositions 
OP theses denouncing indulgences, and on the evo.of All 
Saints, October 31, nailed the paper to the door of the 
Castle church. In a short time all Germany was ablaze. 

These ninety-five theses are one continuous harangue 
against the^doctripe and practice of pardon-scdling, but 
they do not openly* denounce indulKence in every form. 
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They make plain those three things : — (1) there may be 
some good in indulgence if it bo reckoned one of the many 
ways in which God’s forgiveness of siu can be proclaimed; 

(2) thjiiexternal signs of sorrow are not the real inward 
repenmee, nor are they as important as that is, and no per- 
mission to neglect the outward expression can permit the 
neglect of true repentance ; (3) every Christian who feels 
true sorrow for sin is there and then pardoned by God for 
Christ’s sake without any indulgence ticket or other human 
contrivance. And in his sermons on indulgence Luther 
declared that repentance consisted in contrition, confession, 
and absolution, and that contrition was the most important, 
and in fact the occasion of the other two. If the sorrow 
be true and heartfelt, confession and pardon will follow. 

The inward and spiritual fact of sorrow for sin, he thought, 
was tho great matter ; the outward signs of sorrow were 
good also, but God, who alone can pardon, looks to the 
inward state. These theses, with the sermons explaining 
them, brought Germany face to face with the reality of 
blasphemy in the indulgences. Luther’s public life had 
opened ; tho Reformation had begun. 

Secoiiil Period (1517-1524). — Pilgrims who had come Luther’s 
to Wittenberg to buy indulgences returned with the theses pwacli- 
of Luther in their Wds, and with the impression of his 
powerful evangelical teaching in their hearts. Tjie national 
mind of Germany took up the matter with a moral earnest- 
ness which made an impression, not only upon tho princes, 
but even upon bishops and monks. At first it seemed as 
if all Germany was going to support Luther. The trafiSo 
in indulgences had been so shameless that all good people 
and all patriotic Germans bad been scandalized. But 
Luther had struck a blow at more than indulgences, 
although ho scarcely knew it at the time. In his theses 
and explanatory sermons ho had declared that the inward 
spiritual facts of man’s religious experience were of infinitely 
more value than their expression in stereotyped forms 
recognized by the church, and bo had made it plain too 
that tn such a solemn thing as forgiveness of sin man could 
go to God directly without human mediation. Pious 
Christians since the day of Pentecost had thought and felt 
the same, and nil through the Middle Ages men and 
women had humbly gone to God for pardon trustioff in 
Christ. They had found the pardon they sought, and jSeir 
simple Christian experience had been sung in the l^mns of 
tho mediaeval church, had found expression in its prayers, 
bad formed the heart of the evangelical preaching of the 
church, and had stirred the masses of people in the many 
revivals of the Middle Ages. But those pious people, 
hymn-writers, and preachers had not seen that this inward 
experience of theirs was really opposed to a great part of 
the ecclesiastical system of their dajr. The church had 
sot such small store by that inward religious experience 
that the common speech of the times had changed the plain * 
meanings of tho words “ spiritual,” “ sacred,” “ holy.” A • 
man was “spiritual” if he had been ordained to office 
in the church; money was “spivltual'’ if it had been 
given to the church ; an estate, with its roads, woodlands, 
fields, was “spiritual” or “holy” if it belonged to a 
bishopric or abbey. And the church that had so degraded 
the meaning of “ spiritual ” had thrust itself and its wternal 
machinery in between God and the worshipper, and had 
proclaimed that no man could draw near to God save 
through its appointed ways of approach* ; Confession was 
to be made to Ood through the priest ; Cfod spoke pardon 
only in the priest’s absolution. When Lather attacked 
indulgences in the way he did he struck at this whole 
system. 

Compelled to examine the ancient hietory^of the church, 
be soon discovered the whole tissue of fraud and imposture 
by which the canon law had from the 9th century down- 
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wards been foisted upon the Christian world. There is 
scarcely any essential pomt in ancient ecclesiastical history 
bearing upon the question of the invocation of saints, of 
clerical priesthood, of episcopal and metropolitan preten- 
sions, which his genius did not discern in i|| true 
light. Whatever Luther denounced as fraud or abuse, 
from its contradiction to spiritual worship, may be said 
to have been openly or tacitly admitted to be such. But 
what produced the greatest effect at the time were his 
short popular treatises, exegetical and practical — ^his 
Interpretation of the Magnificat or the Canticle of the 
Virgin Mary^ his Exposition of the Ten Commandments^ 
and of the Lords Prayer. The latter soon found its way 
into Italy, although without Luther’s name, and has never 
been surpassed either in genuine Christian thought or in 
style. He resolved also to preach throughout ^Germany, 
and in 1518 appeared at a general meeting of his order at 
Heidelberg. There he hold a public disputation on certain 
theses called by Jjiim paradoxes, in which he strove to 
make apparent the contrast between the external view of 
religion taught by the schoolmen and the spiritual view 
of gospel truth based upon justifying faith. He made 
many disciples on this occasion, of whom perhaps the 
most notable was Martin Bucer. On his return to 
Wittenberg in May 1518, Luther wrote and published an 
able and iterate exposition of the theses, and sent it to 
some of the German bishops. He proclaimed the need for 
a thorough reformation of the church, which he thought 
could only be effected, vrith the aid of God, by an earnest 
co-operation of the whole of Christendom. This energy 
awakened opponents. Conrad Wimpina at Frankfort, 
Hoogstraten at Cologne, Sylvetiter Trierias at Home, and 
above all John Eck, an old follow student, at Ingolstadt, 
attacked his theses, and discovered heresy in them. The 
result was that Luther was summoned to appear before the 
pope at Borne, but the elector of Saxony intervened, and 
got the matter so arranged that Luther was cited to 
appear before the pope’s legate at Augsburg. 

The pope was unwilling to quarrel, with Germany, 
vhere the whole pooplq seemed to be supporting Luther, 
and the cardinal legate James de Vio of Gaeta, commonly 
called Cajetan, was told to be conciliatory. Luther wont to 
Augsburg on foot, and presented himself before the legate, 
but the interview was not a successful one. The cardinal 
began by brow-beating the monk, and ended by bcung 
somewhat afraid of him. can dispute no longer with 
this beast,” he said ; it has two 'wicked eyes and 
marvellous thoughts in its head.” Luther could not 
respect either the learning or the judgment of Cajetan. 
He left Au^burg by stealth, afraid of capture, condemned, 
but appealing **from the pope ill-informed to the pope 
to-be-better-informedL” On his return to Wittenberg he 
found the elMtor in great anxiety 'of mind, in consequence 
of an imperious letter from the cardinal, and offered to 
leave Saxony for France. The elector, however, allowed 
him to remain, and the pope sent another legate to settle 
the^ afiaiirs of Germany! This was Carl von Miltitz, a 
native , of Saxony, a man of the world, and no great 
theologian. He resolved to meet Luther privately, and 
did ec||^ the house of Spalatin, court preacher to the 
eleetolffibSaxony. In his interview with Cajetan Luther 
had refused to retract two propositions — ^that the treasury 
of indulgences is not filled with the merits of Christ, and 
that he who receive the sacrament must have faith in the 
grace offered to him. Miltita made no such demands. 
He apptrently gave up Tetsel and the indulgences, agreed 
with much of Luther’s theology, but insisted that he had 
not been respectful to the pope, and that such conduct 
weakened the ^authority which rightly belonged to the 
ehuroh. wished Lnther to write to the pope and 
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apologize. Luther consented. Tt was further arranged 
tW both parties were to cease from writing or preaching 
on the controverted matters, and that the pope was to 
commission a body of learned theologians to investigate. 

Luther accordingly wrote to the pope, telling him that he 
“freely confessed that the authority of the church was 
superior td everything, and that nothing in heaven or on 
earth can be preferred before it save only Jesus Christ, 
who is Lord over all.” This was in March 1519. Mean- 
while Luther had appealed from the pope to a general 
council to bo held in Germany. In the end of 1518 a 
papal bull concerning indulgences had appeared, coufiriiiing 
the old doctrine, without any reference to the late dispute. 

The years 1519, 1620, 1521 were a time of fierce but 
triumphant struggle with the hitherto irresistible Church 
of Rome, soon openly supported by the empire. The first 
of these years passed in public conferences and disputations. 
Luther had promised Miltitz to refrain from controversy, 
on the understanding that his adversaries did not attack 
him, and he kept his word. But his old antagonist John Leipsic 
Eck published thirteen theses attacking Luther, and 
challenged Andrew Bodenstein of Carlstadt, a friend and *‘‘*^“* 
colleague of Luther, to a public disputation. Luther 
instantly replied to Eck’s theses, and the disputation 
between Carlstadt and Eck was immediately followed by 
one between Eck and Luther. In this famous Leipsic 
disputation the controversy took a new shape. It was no 
longer a theological dispute ; it became a conflict between 
two opposing sets of principles affecting the whole round 
of church life. Luther and Eck began about indulgences 
and penance, but the debate soon turned on the authority 
of the Roman Church and of the pope. Eck maintained 
the superiority of the Roman Church and of the pope as 
successor of St Peter and vicar-general of Christ. Ilis 
argument was “ no pope no church.” Luther denied the 
superiority of the Roman Church, and supported his denial 
by the testimony of eleven centuries, by the decrees of 
Nicjea, by the Holy Scriptures. He maintained that the 
Greek Church was part of the church of Christ, else 
Athanasius, Basil, and the Gregories were outside 
Christianity. The pope has more need of the church, he 
said, than the church has of the pope. Eck retorted that 
these had been the arguments of Wickliffe am^of Huss, and 
that they had been condemned at the council of Constance. 
Luther refused to admit that the condemnation was right ; 

Eck refused to debate with an opponent who would not 
abide by the decision of oecumenical councils ; and so the 
disputation ended. But Luther immediately afterwards 
^completed his argument and published it. He asserted 
that he did not mean to deny the bishop of Rome’s 
primacy, provided the pope kept his own place as servant 
of the church, but that he did mean to deny that there 
could bo no church apart from the pope. The church, he 
said, is the communion of the faithful, and consists of the 
elect, and so never can lack the presence of the Holy Spirit, 
who is not always with popes and councila This church, 
ho declared, is invisible, but real, and every layman who is 
in it and has Holy Scripture and holds by it is more to bo 
believed than popes or councils, who do not This Leipsic 
disputation had very important consequences. On the one 
hand, Eck and his associates felt that Luther must now be 
put down by force, and pressed for a papal bull to condemn 
him ; and liUther himself, on the other hand, felt for the 
first time what great consequences lay in his opposition to 
the indulgences. Ho saw that his Augustinian theology, 
with its recognition of the heinousness of sin, and of the 
need of the sovereign grace of Ood, was incoinpatiblo with 
the whole round of mediajval ceremonial life, proved it 
to bo impossible for men to live perfectly holy lives, and so 
made saints and saint worship and t^elics amUpilgrimages 

XV. — lo 
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LUTHER 

iiniJoHsiblu lie anw the usclossncRs of the monastic national system of education as the foundation of a better 

life, with its vigils and fasts and scourgings. Those things order of things. The most inif'ortant work of the time, 
were not liolps, he saw, but hindrances to the true religious however, was the Bahylonian Captivity of the Church of 
life. *^The Ijcipsic disputation made Tmther feel that he OW (October 1520), in which he boldy attacked the papacy 
had fnially broken with Rome, and il all Germany in its principles. The main thought in the book is 

nee it too, and raised the popular enthusiasm to a whito expressed in the title. The catholic church had been 
heat. The people of the towns declared their sympathy taken into bondage by the papacy, as the Jewish people 
with the bold monk. Ulrich von llutten and the German were taken to Babylon, and ought to be brought back into 
humanists saw that this was more tlian a monkish quarrel, freedom. Luther described the sacraments, real and pre- 
and recognized Luther us their leader. Franz von Sickingen tended, and showed how each had been carried into cap- 
and the fri;e knights liaile<l him as a usiiful ally. Even tivity and ought to be delivered, lie concluded in a very 
the ]U)oi; down trodden peasinis hoped that he might be a characteristic fashion. “1 hear that bulls and other papis- 
luekier leader than Joss Kritz, and that he rnigiit help tical things have been prepared, in which I am urged to 
tluun to fnuj themselves from the iinboarabh^ mi.series of recant or be proclaimed a heretic. If that be true, I wi.sh 
their lot. l.nther b<'riiine the h uler of the German nation this little book to be part of my future recantation.** The 
lifter the I^eipsii- dUpuliliim. printing press sent thousands of these books through 

DuriiiL' the first great politital crisis occurred, on the Germany, and the people awaited the bull, armed bcforc- 
occasiim of the d(*:ith of Maximilian, and ended fatally, in hand against its arguments. The bull was published at Luther 
coMse(]uencc of the uant of jmtriotie and political wisdom Rome on July 15, 1520. It accused ^Luther of holding e^ccom- 
among the (icrman princes. Jvanke has pointed out the the opinions of Russ, and condemned him. ”^^11 

])olitieal elements which then existed for creating a it to Leipsic, and published it there in October. It was 

Germany us five and imkqieiideiil as France or England ; [losted up in various Gorman towns, andnsnally the citizens 

and .lu>tiis Most*r of OMiabnu k Jiail long before truly and the students tore it down. At last it reached Luther, 
deelari'd, “Jfthe eiiijieror at that lime liad destroyed the lie answered it in a pamphlet, in which he called it the 
f(‘udal system, the deed would have lieen, according to the execrable bull of Antichrist, and at last he proclaimed at 
spirit in which il w.is done, the grandest or the blackest Wittenberg that he would publicly burn it. Oii December llo 
in till* Jiistoiy of the world.” Mtiser means that if the lU, 1520, at the head of a procession of professors and ^>urii8 

eniju'ror hud enibr.ieed the Reformed faith, and placed students, Luther passed out of the university gates to the , 

himself at the head of the lower nobility and cities, united market-place, whore a bonfire had been laid. One of 
in one body as the lower house of u (lerman [larliament, ])rofcssorH lighted the fuel, and Luther threw the bull on 
this act wonhl have saved Germany. Probably some such the flames ; a companion flung after it a (!Opy of the canon 
idei was in the mind of the archbishoj) of Treves when he law. Germany was henceforth to bo ruled by tho law of 
])r(*pi)sed that Freilerick, the elector of Saxony, should be the land, and not by tho law of Rome. The news flashed 
eho^^en emperor. Frederick might have carried out this over all Germany, kindling stern joy. Rome had shot its 
policy, just because, if elected, he had nothing to rely last bolt; if Ijithcr was to be crushed, only the emperor 

ui)on exciq)! the Gernein nation, then more nnnierous and could do it. On December 17lh Luther drew up before a 

j»o\verful than it has been since ; but he hail not the notary and five witnesses a solemn protest, in which ho 
nmrage to accept a dignity which he snp]M>»,ed to require ai)pealed from the ])ope to a general council. This protest, 
for its .snpjiort a more [»o\\erfnl house than his own. cspeeiall} when we take it along with other future acts of 
Charles, the son of Maximilian, was elorteil enqieror, and Luther, meant a great deal more than many historians 
that election meant the eontimuition of a incdi;eval ])olicy have discerned. It was the declaration that the Christian 
in Germany. community is wider than tho Roman Church, and was an 

Meanwhile Luther was at Wittenberg continuing his appeal from later inedi:eval to earlier medimval ideas of 
course of jH’o.ifhing, lecturing, and writing. The number catholicity. In the times immediately preceding tho 
of matiicnluti il students had incivasejl from 2!^2 in 1517 Reformation, the common description of Christian society 
to loS iii l.’ill), and to 57t^ in 1520; but large nnmbiT.s was social life in eominnnion with the bishop of Rome, 
besiiles these camc to heir Luther. The study of Greek but in tho earlier Middle Ages Christian society had also 
and Hebrew was diligently carried on, and the university been defined to be social life within the holy Roman 
as in a most flourishing .state. Some of the finest ]iroduc- empire. For the Roman empire had imposed on all its 
tions of Luther’.s pen belong to this period, his Sf'rmon.^ subjects a creed, and to that extent had made itself a 
on the .s.iei iiiients, on L‘.\ct»mrminication, on the priesthood, (Jiristian community. The recumenical council was the 
oil good \\«»rks, his Aihlrf ^aio thr (^hristi^tn Xnhitiiy of the ecclesiastical assembly and final court of appeal for this 
fi’t'rmnn oh (hr Ii-fon/ht/lon of < 7n /.s7c//r7o//?, and wocicty, whose limits were determined by the boundaries 

77//' liohyhotoiH < ttf thf Churrh. The addres.s to of the mcdincval empire, and Luther by this appeal not 

the ( ierrnari nobler;, piibli-hed on .lime 20, 1520, created a only declared that he could be a catholic Christian without 
griMt deal (>f cxeitement not only in (icrinany but beyond being in communion with Rom but secured an ecclesia- 
it. It was this uppeal Nshich fii'it made Zwingli feel in stical standing ground for himself and his followers which 
sympathy with Luther, who showed in this little book that the law could not help recognizing. It was an appeal from 
the Romish doctrine of two estates, one .secular and tlie the catholic church defined ecclesiastically to the catholic 
other siiiritnal, was simply a wall rai.scd round the church church defined politically, and foreshadowed future 
to prevent reform. AH (flirislians are sjiiritiial, he said, political relations of the Lutheran Church. * 
and there i.s no difference among them. The .secular power The pope had appealed to the emperor to crush heresy 
is of God as i\ell as the spiritual, and has rule over all in Germany, and Charles V., with his Spanish training and 
Clm^tians without exception, — iiope, bishops, monks, and his dreams of a restored mediaeval empire, where he might 
nuns, lie also appealed to the people to prevent so much reign as vicar of God circa civilian had promised his aid. 
motipy going out of the kingdom to Italy. ‘‘Why,” he lie had declared, however, that he must pay some regard 
said, “should 300,000 florins be sent every year from to the views of Frederick of Saxony, from whom he had 
Germany to Jlome?” His address rai.snl the cry of received the imperial crown, and had in tho end resolved 
fhririany for the German.s, civil governnieut iinroiitrollcd to summon Lutner before the diet to be ‘held at Worms, 
b^ eecde.dihjtics, a. married clergy, while he called for a The diet was opened by tHharles in January 1521, and the 
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|{ifore papal nuncio IIieronymu| Alexander (afterwards archbishop 
the of Brindisi and cardinal) urged first privately and then 
L'lnperor ^ho diet fliat Luther should bo condemned un- 

Wovms. heard, as one already tried and convicted by the papal 
bull. lie threatened the Germans with extermination, it 
is said, in case of their refusal to accede to his requests, — 
** We shall excite the one to fight against the other, that 
all may perish in their own blood,” — a threat to which the 
whole subsequent history of Germany oftcra the commen- 
tary. But the princes hud their own quarrel with Rome, 
and urged besides that it would bo unfair to condemn a 
man unheard and untried. A committeo appointed by 
the diet presented a list of one hundred grievances of 
the German nation against Rome. This startled the 
emperor, who, instead of ordering Luther’s books to bo 
burned, issued only a provisional order that they should 
bo delivered to the magistrate. He then sent to summon 
Luther before him, and granted him a safe conduct to and 
from tho diet. In April Luther set out for Worms. Before 
leaving Wittenberg he had devised with his friend Lucas 
Cranach tho artist what he called “ u good book for tho 
luity,” a series of woodcuts depicting contrasts between 
Christ and the pope, with explanations in pitliy German: — 
Christ washing the disri[)lo.s’ feet on one page, tlie pujie 
holding oat his toe to be kissed, on the other; Christ 
bearing his cross, tho pope carried in state through Rmne 
on mens shoulders ; Christ driving money-changers out of 
the temple, the pope selling indulgences, with piles of money 
before him ; and s(> on. Luther went to Worms, believing 
that he was going to his death. Everywhere on the road 
he saw the imperial edict agaiiTst his books posted up, yet 
his journey was in some sort a triumphal progress ; the 
people came out in crowds to meet him, and at Erfurt the 
herald gave w’ay to the universal reepuist, and, against his 
instructions, permitted Luther to preach. On tho Kith 
Luther entered the imperial city amidst an imnienso con- 
course of poopla Next day ho was brouglit before the 
diet. When the hour approached ho fell.on his knees, and 
uttered in great agony a prayer such jis can only bo pro 
nouuced by a man filled with the spirit of Him who juayeil 
in Gethsomaiie. When ho ap[)e!ire(l before the diet lu^ w as 
asked by John Eck, an ollicial of the archbishop of Trev(‘s 
(to be distinguished from Eck the theoh^gian), whether the 
books piled on a table \vere his, and whether he would 
retract whut wa.s written in them. Luther acknowledged 
his writings, and requested that as the matter written coii- 
cerned tho liighest of all subjects, the w^ird of God and the 
welfare of souls, he might have time for consideration 
before he answered the second question. His rer|uest w^as 
granted, and ho retired. Lather’s resolution had been 
taken before he appeared at tho diet ; he only desired to 
convince frionds as well as foes that he did not act with 
precipitation at so decisive a moment. The next day ho 
employed in prayer and meditation, making a solemn vow 
upon a volume of Scripture to remain faithful to tho 
gospel, should he have to seal his confession with his blood. 
When he was again brought before the diet, ho aii.swered 
at great length, dividing his writings into three kinds : — 
(I) th|^ in which he 1^ written about faith and morals 
in suen •fashion that even his opponents admitted that 
what he had said was worth reading : he could not retract 
these ; (2) those in which be had condemned tho papacy 
and popish doings, which had ruined Christendom ^)dy 
and soul : to retract these would be mean and wicked, and 
he would not ; (3) thijse in w^hich ho had attacked private 
persons with perhaps more vehemence than was right : he 
would not retract, but would readily listen to any one who 
pointed out eirors. He spoke in German with earnestness 
and force, but the em^ieror and his followers scarcely 
luderstood him, and he was asked to repeat his answer in 
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Latin. He did so, and the papal |)aity were irritated ; 
the official declared that they wore not there to make dis- 
tinctions or to discu.ss things which liad been loug ago 
settled by councils ; let the accused say wl jet her ho recanted 
or not. [juther answered, “Well then, if your inqierial 
majesty and your graces re(iuire a plain answLM-, 1 will give 
you one of that kind without horns and teeth. It is tliis. 

1 imi.st bo couvineod either by tho witness of Siiri[)tnre or 
by edear arguments, for I do not trust eitlier pope or 
councils by themselves, since it is manifest that they liiivo 
often erred and contradicted themselves— for I am bound 
by the Holy Scriptures which I have quoted, ami my c<m 
science is held by the word of God. [ eannot and will 
not retnict anything, for to act against cotiscicnce is uii 
safe and unholy. So hel[) me God. Amen.” Kck asked 
him w hether he actually meant to sfiy tliat genciMl councils 
had erred. He answered that lie declared, and that «qn‘nly, 
that councils had erred sciveral times, that the council 
of Constance had ernid. Kck rejdied that lie surely did 
not mean to say that general councils had erred, laither 
persisted that he could prove that they hud eired in many 
placr.s. The emperor made a .sign to end the nutter, and 
Luther said, “ I can do nought else. Here stand I. God 
help me. Annul.” Ho went back to his lodgings in deei> 
depression of s[)irit, but was cornforteil on learning that 
the elector had told Spalatin, “ Doctor Martin lias .spoken 
well ill Latin and in German before tho emperor and all 
the princes and estates of the empire ; only he is tot) keen 
for me.” Imthor’s answer created very various feelings 
among those who heard him. The Italians and Spaniards 
wished the safe conduct revoked, and Luther burnt at 
once. Most of the Germans resolved to prtitect him at 
all hazards. Tho emperor deliberated for a day, and then 
declared that he meant to permit Luther to return safely 
from the council, but tliat his opinions were to be eon 
domned, and all who clung to them punished for tlio 
futiiii*. But the proposal to cancel the safe conduct had 
roUhCtl the people. There were threatenings of iusurrec- 
tions of the peasants, and of Rickingi n and the knights ; 
and tho emperor, to allay the fe^eling, resohed that lliree 
days should bo given to Luther to rocM)nsidcr what In* had 
said. Theologians canio to argue with him, and to induco 
him to make some recantation, but in vain. At last the 
edict of the diet w^as pronounced, in which Luther w^as 
condenincil in tho severest terms, and placed under the 
ban of tho cm[>ire. This meant that when his sab' conduct 
expired he was an outlaw, and that all people weie for 
bidden to give him food or lire or .shelter. 11 is books 

were to be burnt, his goods confiseated, ami his adherents 
piinislied. Whoever disobeyed tlie edict incurred the ban 
of tlie empire. 

Frederick the elector of Saxony thought that Taither’s At tho 
life was no longer .safe, as in tw’enty-one thiys his safe. W.nt- 
comluct wmuld expire. Luther was hurried away from 
W’’orms, and as he travelled back to Wittenberg he was 
stopped near Eisenach by a band of armed knights, and 
carried to the fortified castle of the Wurtburg above 
Kiaenaeh by Frederick's orders. The elector’s fears, as 
niattci-s turned out, were exaggerated. Germany w^as in 
no mood to give Luther up, and there wore threatenings 
of risings when he disappeared, only appeased when it was 
w'hi.siiered about that he was in friendly keeping. Luther 
rcinuined at tho Wartburg, dressed ns a knight, oidered to 
let his beard grow, and beuriiig the name Junker George, 
for ten months, and made use of his enforced leisure to 
begin what wa.s perhaps his greatest literary work, his 
translation of the Scriptures from the oiigiiiul texts. 

The Now Testament was almost entirely his own work. 

Ho used for the text Erusimis’s foiiiih editieii, and took 
incredible pains with his wmrk^ Soim^ ot his MS. atill 
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slirvivos, and shows that he corrected and recorrected 
with great pains. Some passages wore altered at least 
fifteen times. He often felt at a loss for want of 
technical knowledge, and laid all his friends under 
contribution. Thus, when in difficulty about the trans- 
lation of Rev. XXL ho wrote to Spalatin to ask for 
names and descriptions of all the precious stones men- 
tioned. When engaged in the translation of the descrip- 
tions of the slaughter of beasts for sacrifice, he got a batcher 
to kill some sheep for him, that he might learn what 
every part of a sheep was called. His aim was to re- 
produce *tbe tone and spirit of the original as far as he 
possibly could. No fine courtly word.s, he said to Spalatin ; 
this book can only be explained in a simple popular stylo. 
It must be understood by the mother in the house, by the 
children in the streets, and by the ** common man in the 
market” The translation of the New Testament was first 
published on September 21, 1522, and a second edition ap- 
peared in December. Ry choosing the Franconian dialect 
in use in the imperial chancery, Luther made himself intelli- 
gible to those whoso vernacular dialect was High German 
or Low German, and his^ible is still the standard of the 
German tongue, and lias preserved unity of language, 
literature, and thought to the German nation during its 
political disintegration. The translation of the Old 
Testament, begun in the same year, was a much more 
tedious task, and Luther was assisted in it by what 
Matthesius calls a private Sanhedrim. The friends met 
once a week, several hours before supper, in the old 
Augnstinian monastery at Wittenberg, which had become 
Luther’s house. Bugenhagen, Justus Jonas, Melanchthon, 
Aurogallus, Roser, and several Jewish rabbis made the 
“ Sanhedrim.” Luther thus describes the w’ork : “ We are 
labouring hard to bring out tbo prophets in the molhqr- 
tongiie. Ach Gott I what a great and difficult work it is to 
make the Hebrew writers speak German ! They resist it so, 
and are unwilling to give up their Hebrew existence and 
become like Germans.” At the Wartburg Luther was ill 
ill health and somewhat troubled in mind. He bad been 
ill before he was summoned to Worms, and his long journey 
in the waggon with its cloth tent, the excitement at 
Worms, and the solitude at the Wartburg had enfeebled 
him; but his literary activity was untiring. He wrote 
short commentaries on the 68th Psalm and on other 
portions of Scripture, and a set of homilies intended to 
guide evangelical preachers, the Kirchen-postille, He also 
wrote one or two short treatises on worship, on the mass, 
on confession, and on monkish vows, intended to guide the 
reformed churches in the rejection of superstitious usages. 
Up to this time there had been no change in the church ser- 
vices. The true doctrine of the gospel had been preached 
in Germany, and Romish rites and ceremonies had been 
exhibited as abuses, but not a single word or portion of 
these ceremonies had been changed, and Luther felt that 
the time had come to bring the preaching and the usages 
into harmony with each other. In the midst of these 
labours news came to him that Germany was threatened 
with a new sale of indulgences. The cardinal archbishop 
of Mainz, Albert of Brandenburg, unable to pay the 
26,000 ducats due to Rome for his pallium, had resolved 
to raise the money by indulgences. Luther wrote a fierce 
tractate Agdiufi (he New Idol at Halle. The archbishop 
getting word of this, sent to Frederick asking him to 
restrain Luther from attacking a brothcr>elector, and 
Frederick wished Luther to desist. He was indignant, 
but at the request of Melanchthon he agreed to lay the 
treatise aside until he had written to the archbishop. 

Put down the idol within a fortnight, or I .shall attack 
you publicl;g,” he .wrote; and the archbishop in reply 
tl/mked Luther for his Christian brotherly reproof, and 
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promised, ** with the help of Go^ to live henceforth as a 
pious bishop and Christian prince.” 

Lather’s absence from his congregation, his students, Back at 
and his friends and books at Wittenl^rg weighed heavily 
upon him, and he began to hear disquieting rumours. ^ 
Carlstadt and other friends at Wittenberg were urging on 
the Reformation' at too rapid a rate. Their idea was that 
everything in worship not expressly enjoined in the l^ble 
should at once be abolished. The churches were to be 
stripped of crucifixes, images of saints, and the ritual of 
the mass; the festivals of the Christian year were to 
be neglected, the monastic life put down by force ; and 
some even wished it ordained that all clergymen should 
be married. To Luther all this seemed (Iwgerous, and 
sure to provoke a reaction; the changes insisted upon 
were to him matters of indifference, which might be left to 
the individual to do or leave undone as be pleased. 
Auricular confession, the reception of the Lord’s Supper, 
under both forms, pictures in churches, the observance of 
festivals and fasts, and the monastic life were adiaphora. 

He wrote earnestly warning his friends against rashness 
and violence, and he was anxious and distressed. Still he 
held out patiently till events occurred which cdled for his 
presence. Certain men claiming to be prophets, Nicolaus 
Storcb, a weaver, and his disciple ThomUH Mtinzer, 
belonging to the village of Zwickau, near the Erzgebir^ 
on the borders of Bohemia, preached wildly a thorough:, 
going reformation in the church and the^ banishment, civ *" ' 
priests and Bibles. All believers were priests, they ' 
and all the faithful had the Holy Spirit within thein,'.iind 
did not need any such efcernal rule as Holy Scripture. 

They were banished from Zwickau, and came to Wittenberg, 
where Carlstadt joined them. Fired by their preaching, 
the people tore down the images in the churches and 
indulged in various kinds of rioting. Luther felt he could 
remain no longer in hiding. He wrote to the elector 
telling him that he must quit the Wartburg, and at the 
same time declaring that he left at his own peril. You 
wish to know what to do in the present troublesome 
circumstances,” be said. *VDo nothing. As for myself, 
let the command of the emperor be executed in town or 
country. Do not resist if they come to seize and kill me ; 
only let the doors remain open for the preaching of the 
word of God.” He was warned that Duke George ,of 
Saxony, a violent enemy of the Reformation, was waiting 
to execute the sentence of the ban. If things were at. 
Leipsic as they are at Wittenberg,” he said, 1 would go 
there, if it rained Duke Georges for nine days running, 
and every one of them nine times as fierce as he.” He' 
left the Wartburg, suddenly appearing in Wittenberg on 
March 3, 1522, and plunged at once into the midst of 
struggles very different from those which he had hitherto so 
victoriously overcome. He found things in a worse state, 
than he bad feared; even 'Melanchthop had been carried, , 
away. Luther preached almost daily for eight consecutive 
days against Carlstadt and the fanatics from Zwickau, and, 
in the end he prevailed and the d^ger was averted. His 
theme was that violence does nb good to God’s word; 
there are in religion matters of indifference. The; Word 

created heaven and earth and all things ; the safiie Word . 
must also now create, and not we poor sinners. 8uwm 
mmrmrum^ I will preach it, 1 will talk of it, I will write 
about it, but I will not use force or compulsion with any 
one.” In this life every one n^t not do what he has a 
right to do, but must forego his ri^^ts, and consider what 
is useful to his brother. Do not make a ^ must be ’ out of 
a ^ may be,’ as you have now been doing, that yon may .not 
have to answer for those whom you have mtried by your; 
uncharitable liberty.” Storcl^ and MUnzer, sin^re tbon^ 
misguided men, sought an interview with him. H^y Idd 
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their claims for support before him; they said that they 
were inspired and could furore it, for they would tell him 
what then passed through his mind. Luther challenged 
them to the proof. You think in your own heart that 
my doctrine is true,” said one of them impressively. Oet 
thee behind ine, Satan,” exclaimed Luther, and dismissed 
them. ^'They were quite right,” he said to his friends 
afterwards ; that thought crossed my mind about some 
of their assertions. A spirit evidently was in them ; but 
what could it be but the evil onet” 

Lather When Charles V. had laid Luther under the ban of the 
and the empire, he had undoubtedly been greatly influenced by 
political considerations. Francis I. of France and Charles 
be^™' of Spain were rivals, and the whole of the European policy 
of the time turns on this rivalry. The opponents schemed 
to attract to themselves and to divert from their neighbour 
the two outside powers of England and the papacy, and in 
1521 it was the policy of Charles to win alliance with 
the pope. The Armans ^aw that they wore being 
sacrificed in this game of 'statecraft, and there was no 
great willingness even among Roman Catholics to put the 
edict of Worms in force. Luther at the Wartburg and at 
Wittenberg was protected by the national feeling of 
Germany from attack. The diet of the empire met in 
1622 at Nuremberg, and the new imperial council, which 
ruled in the emperor^s absence, and very fairly represented 
the popular feeling in Germany, was in no mood to yield 
to the papacy. Leo X. had died, and Adrian VI., an 
orthodox; Thomist theologian and an advocate for reforma- 
tion in the cloisters and in the lives of the clergy, proposed 
to begin reformation by crushing the German heresy. lie 
instructed bis nuncio to the diet to demand the execution 
of the edict of Worms. The imperial council refused until 
the grievances of Germany were heard and redressed. 
They spoke of concordats broken and papal pledges unful- 
filled, and finally they demanded a free oecumenical council 
to be held in Germany within a year, which should settle 
abuses, and until it met they wished the creed to bo an 
open question. ' The nuncio found that 9he pulpits of the 
free imperial city were*filled with preachers, mostly monks, 
who were making the city resound with gospel preaching. 
He asked the diet at least to arrest the preachers ; tho 
diet pleaded incompetence. He proposed to seize them 
himself in the pope’s name ; the magistrates threatened to 
release them by force, and tho nuncio had to desist. Tho 
diet then presented a hundred gravamina or subjects of 
complaint which the German nation had against the papacy, 
including in the list indulgences, dispensations bought for 
money, absentee bishops and other ecclesiastics, the use of 
bans and interdicts, pilgrimages, excessive demands for 
money, and the decisions of matrimonial cases in ecclesi- 
astical courts. The complaint was an expansion of Luther’s 
address to the German nobles. The nuncio could do 
hothit^, and forced to accept by way of compromise 
a decision from the diet that only the verunif purunif 
et sanctum was to be preached in 

Oermtey. Nuremberg reversed the edict of Worms. 
Next 'year the diet met again at Nuremberg, and the new 
pope, Oloment VII., sent the celebrated cardinal-legate 
Lorensd ^mpeggio to demand the execution of the edict 
of Worms. The diet asked in return what had become of 
the hundred grievances of the German nation, to which 
Rome had never deigned to return an answer. Campeggio 
declared that at Rome ili^document had been considered 
merely sis a private pampVet; bn which the diet, in great 
indignation, insisted on the necessity of an oecumenical 
conncil, and proceeded to annul the edict of Worms,— 
declaring, however, in their communication to tho pope, 
that it should be conformed to as much as possible, which 
isith respeclt to many eities and princes meant not at all 


Finally it was resolved that a diet to be held at Spires ^ 
was to decide upon the religious differences. But between 
Nuremberg and Spires an event occurred, the revolt of 
Sickingen and the knights, which was destined to* work 
harm to tho Reformation. The diet of Spiros met, and, 
many of the members being inclined to cunuoct Sickingen 
and Luther, there was a strong feeling against tho 
Reformation, but the feeling was not strong enough to * 
induce the diet to comply with the demands of the legate 
Campeggio and revoke the decisions of Nuremberg, and it 
refused to execute the edict of Worma Campeggio, how- 
ever, was able to separate Germany into two panties, and 
this separation became apparent at the convention of 
Ratisbon, where Bavaria, Austria, and other South-German 
states resolved to come to separate terms with the papacy. 

The curia promised to stop a number of ecclesiastical 
extortions and indulgences, to make better appointments 
to benefices, and to hand over some of the ecclesiastical 
estates to tho Austrian and Bavarian princes ; while the 
states promised to set aside the gravamina, and to permit 
no toleration of the new doctrines. On the other hand, 
many states which had kept alc^ from the Reformation 
now joined it, and declared agairat the seven sacraments, 
the abuses of the mass, the worship of saints, and the 
supremacy of the pope. The emperor's brother and suc- 
cessor Ferdinand was a bitter foe to the Reformation, and 
urged persecution. Four Augustinian monks at Antwerp 
were the first martyrs; they were burnt on Ist July 1523. 
Ferdinand began the bloody work of persecution in the 
hereditary states of Austria immediately after the conven- 
tion of Ratisbon. At Passau in Bavaria, and at Buda in 
Hungary, the faggots were lighted. Tho dukes of Bavaria 
followed the same impulse. 

Luther’s literary activity during these years was unparal- Luther's 
leled. In 1522 ho published, it is said, one hundred and writings 
thirty treatises, and eighty-threo in tho following year, among 
them the famous Contra Umrimm regem in which, perioiK 

after having dealt mercilessly with the royal controversialist, 
he exclaims, “ I cry ‘ Gospel ! Gospel ! Christ ! Christ ! * and 
they cease not to answer ‘Usages! Usages! Ordinances ! Ordi- 
nances! Fathers! Fathers!’ The apostle St Paul annihilates 
with a thunderstorm from heaven all theso fooleries of 
Henry.” His principal work, however, during these years 
was the publication of certain short tracts upon worship and 
its reform, followed by various directories for public worship, 
which afterwards served as a model for the numerous 
Lutheran Church ordinances. In 1522, while Luther was 
still in tho Wartburg, Carlstadt had published for tho 
church at Wittenberg an ordinance for directing the 
government and worship of the church. It was very 
brief, but very revolutionary (r/. Richter’s Evangel^ Kirchm 
ardnungeiiy vol. ii. p. 484). This was withdrawn after 
Luther’s return ; but the Reformer felt that the time had 
come for a definite reform of public worship and for pub- 
lishing his views upon the subject. Accordingly, after a 
series of tracts in 1522 upon religious and monastic vows, 
tho abolition of private masses, the Lord’s Supper under 
both' forms, saint worship, tho so-called spiritual estate, 
and the married life, he published in 1523 The Order of 
the Worship of God. He was, as usual, conservative, and 
made as few changes as possible in the form of service, 
caring only to give full place to prayer and the reading and 
preaching of the word. The order of worship was followed 
by tho Formula MUsee^ published in Latin, but at once 
translated into German by Paul Speratus, in which the 
ancient form was as much preserved as is consistent with 
evangelical doctrine. Lnther was of opinion that the more 
difficult introits should bo removed from tlui order of the 
Eucharist, and simpler hymns ]mt in ^heir place, and he 
also was strongly in favour of the singing of hymns in tha 
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r.ommon wofship. This led to the publication in 1524 of 
a small collection of chun^h hymns, which was JiUther’s 
lirst (rf^nmtn Church Jiymu-lmok^ and which was the 
boginihiiff of the w’onderfully rich German Protestant 
hymnology. In the same year Luther translated tho order 
of baptism, and published it under the title of Das Tauf- 
Jh'khlein, He also drew up a directory for public worship 
for Leisnig (<?/ Richter, op. rif., vol. i.). The hymn-book 
was followed by a prayer-book, and by the publication of a 
short summary of the heads of (.’hristian truth fitted for tho 
instruction of the “ rude common man.’' Luther’s catechism 
for children completed this series of works, intended to aid 
worship, public and private. ot withstanding this immense 
amount of literary wtuk, faither found time to make preach- 
ing tours, and visited in this way Altenburg, Zwickau, 
Kilenburg, Krfurt, Weiiniir, and many other places, and 
was cheered by the progress of the J Reformation tliroughout 
iS'orth (lerinany. About this time also he sent a powerful 
address to the municipal councils of the German towms, 
exhorting them to establish everywhere Christian schools, 
bt)th elenmntary and secondary. “ Oh my dear Germans,” 
he exclaimed, “the divine word is now^ in abundance 
ottered to yon. GoJ knocks at your door ; upon it to Him ! 
Forget not the poor youth. . . . 'J’he strength of a town 
d(»es not consist in its towers and buildings, but in count- 
ing a great number of learned, serious, lionest, and well- 
cducate«l citizens.” lie tried to impress upon them tho 
necessity for the highest education, the knowledge of 
Gna'k and Hebrew, by showing how serviceable such learn- 
ing had been to him in his attack uimn the abuses of 
Home. He also appealed to tho princes and cities to help 
the gospel and the Reformed churches ; but church rule 
and church maintenance could not be fixed on a legal basis 
until much later. 

Here wo conclude this first glorious ])eriod of Luther’s 
life. The problem to be solved was not to be solved by 
Luther and by Germany ; tho progressive vital element of 
reformation passed from Germany (n Switzerland, and 
tlirough Switzerland to France, Holland, England, and 
Scotland. Before he descendijd into the grave, and 
Germany into thraldom, Luther saved, as iniich as was in 
him, his country and the worM, by maintaining the funda- 
mental principles of the Reformation against Melanchthou’s 
pusillanimity ; but three Protestant princes and the free 
cities were the leaders. The eonfession was tlio work of 
Mclanchthon ; but the deed was done by the laity of the 
nation. The German Reformation wjis made by a 
«cln)la.stically trained monk, seconded by professors ; tho 
Swiss Reformation was the work of a free citizen, an honest 
Christian, trained by the classics of antiquity, and nursed in 
true hard -won civil liberty. Luther’s work was continued, 
preserved, and advanced by the work of the Swiss and French 
Reformers. The monk began ; tho citizen finished. If the 
one destroyed Judaism, the other converted paganism, then 
njost powerful, both as idolatry and as irreligious learning. 
Blit us long os Luther lived lie did not lose his supremacy, 
and he deserved to keep it. His mind W'as universal, and 
therefore catholic in the proper sense of the word. 

Third Period (1525 1.04fi). In this third period 
the epic of Luther’s life was changi*d into tragedy; 
the revolt of the knights under Sickingen, the Anabaptist 
tumults, and the peasants’ war in the Black Forest 
alienated the sympathies of many from the Reformation, 
and resulted in a divided Germany (see vol. x. p. 498, 
vol. i. p. 786). From Sickingen’s rising Luther sedulously 
k'.pt himself aloof, but the insurgent liad more than once 
proclaimed himself on Luther’s side, and that w^as enough 
to make many of the princes resolve to have nothing to do 
with refornj. Th$ convention of Ratisbon was the result 
' f Sickingen’s aboitive revolt. The Anabaptists have to 


do with Luther’s history mainly in so far as his contact Ana- 
with them nKHlificd and gave final shapl to his doctrine 
of baptism. In his tract on the Styrmnent of Bapthm^ tumulU. 
1519, liiither distinguishes carefully between the sign and 
the thing signified. The ordinance is just the sign, the 
thing signified is the death to sin, the new birth, and a 
new life in (Christ. This now life goes on here on earth, 

80 does the death to sin. Believers die daily to sin, not 
once for all in baptism, and their life in Christ is not a 
full life whilst earth’s life lasts ; and so baptism is merely 
a sign of what is never really accomplished till after death. 

Ill the Bubyloniaii Captivity of the Church of Cody 1620, 

Luther adopted a view not unlike Calvin’s. He said that 
God’s word was always more than a statement, it was also 
a promise. Baptism was therefore a seal or pledge, a 
promise that what w^as signified by the ordinance would 
be bestowed. Only unbelief can rob the baptized of the 
benefits of their baptism ami make the ordinance of none 
effect. But after Luther came in ^;ontact with the 
Anabaptists he departed from this simple theory, for he 
thought that he could not justify infant baptism upon it, 
and so in his Scrinon mi Baptism^ 1635, he introduced a 
tliird theory, which a[)proached much nearer to mediaeval 
views. He explained that in the ordinance of ba|)tiHm 
God through His word so works on the water in tho 
sacrament that it is no longer mere water, l)ut has tho 
power of thi*. blood of Christ in some mysterious fashion. 

Luther then asked if faith was required for the worthy 
partaking of tho sacrament, ami he felt obliged to confess 
that the faith of the recipient was not needed. This 
sermon marks Luther’s reaction towards ideas he had 
abamlonc4l in 1519- 20. 

More important was the connexion between the Lutheran Poasants’ 
movement and the peasant revolt. The first coalitions of war. 
the ])casant8 against tho intolerable rapacity and cruelty of 
the feudal aristocracy had begun before the close of the 
15th century. But all the oppressed inclined towanls 
Luther, and the oppressors, most of whom were sovereigns, 
bishops, and abU)ts, towai’ds the j>ope. The struggle in the 
peasants’ war was really between tho feformingand the papist 
party, ami it could easily be foreseen that Luther would 
be dragged into it. As early as January 1525 the revolu- 
tionary movement had extended from the Black Forest into 
Thuringia and iSaxoiiy, and the peasants were eagerly 
looking to Luther fur help. The more moderate party 
published their programnm in twelve articles, with a very 
remarkable preface, in which they stated that they did not 
wish for war, and asked nothing that was not in aocor<l- 
ance with the gospel. These articles wore the following : — 

(1) the whole congregation to have power to elect their 
minister, and if he was found unworthy to dismiss him ; 

(2) the great tithe, t>., tho legal tithe of corn, to be still 
payable for the maintenance of the pastor, and what is over 
to go to support the poor ; the small tithes to be no longer 
payable ; (3) serfdom abolished, since Christ has redeemed 
us all by His precious blood ; (4) game, fish, and fowl to be 
free as God created th(^m ; (5) the rich have appropriated 
the forests, this to be rearranged ; (6) compulsory service 
to bo abolished— wages for work ; (7) peasant service to 
bo limited by contract, and work done above contract to 
be paid for ; (8) fair rents ; (9) arbitrary punishments 
abolished; (10) the commons restored; (11) the right of 
beriot, t.€., the right of the lord to take the vassal’s best 
chattel, to be abolished ; (12) all these propositions to be 
tested by Scripture, and what ctlnnot stand the test to be 
rejected. Most impartial historians have declared that 
their demands were on the whole just, and most of them 
have become law in Germany. The worde of Scripture 
brought forward by the peasants prove clearfy that Luther’s 
preaching of the gospel had acted, not as an inceniivei bujt 



L U T 

08 a corrective, The peoeautB declared their desire to 
uphold the injunlRionH o| tbu gospel, peace, patience, and 
union. Like the Puritaus in the following century, the 
peasants say that they raise their voice to God who saved 
the people of Israel ; and they believe that God can save 
them from their powerful oppressors, as he did the 
Israelites from the hand of Pharaoh. Luther evidently 
felt himself appealed to. The crisis was difiicult, and, in 
spite of what has been said in bis defence, be failed, as bo 
failed afterwards in the conference with the Swiss deputies 
at Marburg. Had Luther thrown the weight of his in- 
fluence into the peasants’ scale, and brought the middle 
classes, who woifld certainly have followed him, to the side 
of the peasants, a peaceful solution would in all probability 
have been arrived at, and the horrors of massacre averted. 
But Luther, bold enough against the pope or the emperor, 
never bod courage to withstand that authority to which he 
was constantly accustomed, the German prince. I£e began 
by speaking for tbs peasants in his address to the lords, 
and hud courage enough to tell them sotne plain truths, us 
when ho said that some of the twelve articles of the 
peasants are so equitable as to dishonour the lords before 
God and the world, when ho told thorn that they must nut 
refuse the peasants’ demands to choose pastors who 
would preach the goHf)el, and when he said that tho social 
demands of the peasants were just, and that good govern- 
ment was not established for its own interest nor to make 
tho people subservient to caprice and evil passion, but for 
the interest of tho people. “ Your exactions are intoler- 
able,” ho said, ‘^you take away from the peasant tho fruit 
of his labour in order to spend his labour upon your fliicry 
and luxury.” llo was courageous enough also in asking 
tlie peasants to refrain from violence, and in telling them 
that thoy would put themselves in tlio wrong by rebellion. 
But what Luther did not see was that the time for good 
arivice had gone by, and that ho had to take his stand on 
ono side or the other. Ho trusted too much in fine language. 
Ills advice that arbiters should bo chosen, some from the 
nobility and some from towns, that botji parties should 
give up something, and that tho matter should bo amicably 
settled by humau law, came ten months too late. Tlu^ 
bloody struggle came ; tho stream of rebellion and destruc 
tion rolled on to Thuringia and Saxony, and Luther 
apparently lost his head, and actually encounigcd tho 
nobles in their sanguinary suppression of tho revolt, in liis 
pamplilet entitled Atfahist the Murderin(fy UoUrinff Tmupt; 

PemarUi^^ where ho hounds on the authorities to stab, 
kill, and strangle.” The princes leagued togetlier, and tho 
peasants were routed everywhere. One army, with m'itlior 
military arms nor leaders, was utterly routed at Frun ken- 
hausen, another in Wiirtembferg. Fifty thousand were 
slain or butchered by wholesale executions. Aitiong this 
number many of tho quietest and most moderate people 
wuro made victims in the general slaughter, because they 
were known or suspected to be friends of the Reformation 
and of Luther, which ii^deed all tho citizens and peasants 
of (jermany were at that time. None felt more deeply, 
when it was too late, this misery, and what it involved in 
its effects on tho cause of the gospel in Germany, than 
Lather; and he never recovered tho shock. Ho thus 
unburdeilli hia soul at the close of this fatal year, which 
crushed for centuries the rights and hopes of the peasiints 
and labourers, and weakened the towns and cities, the seats 
of all that was best in the national life, — “ The spirit of 
these tyrants is powerless,, cowardly, estranged from every 
honest thought. They deserve to be the slaves of the 
people and in the next year — “ I fear Germany is lost ; 
it cannot be otherwise, for they will employ nothing but 
the sword.” • 

The prospect was dark enough for the Reformer. 
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Ferdinand of Austria and tho duke of Bavaria were 
imprisoning and slaying Cliristiarn on account of tlio 
gospel Tho emperor, fresh from his victory at I’avia, and 
the pope were combining to crush the llefornmtion, and it 
was rumoured that the kings of Franco and England were 
to lend their aid. Tho ccinvention of Ratisbnn Imd resulted 
in a Roman Catholic league in which Duke George of 
Saxony, Albert elector-archbishop of Mainz, and the duke 
of Brunswick were the leaders. Luther also found that 
tlio war had demoralized the Protestant congregations, and 
that they were becoming ignorant and savage. And in 
May 1.025 the elector Frederick died. 

It was under such auspices that Luther decided at last T.ut]w*r*a 
to lak(i a wife, as ho had long advised his friends ariiong 
the priests and monks to do. He married Calhcrinc von 
Bora, a lady twenty-four years of age, of a noble Saxon 
family, who had left her convent together with eight other 
sisters in order to worship (flirist without the oppression 
of endless ceremonies, which gave neither light to tlie mind 
nor peace to the soul. The sisters hud lived togetlie.r in 
retirement, protected by pious citizens of Torgau. laither 
married heron June 11, 1525, in the presence of Linas 
Cranach and of another friend %s witnesses, (.'atlieriiio 
von Bora had no downy, and Luther lived on Lis ap[>oiiit- 
inent as professor ; he w'ould never take any nnuiey for his 
books. His marriage was a liap[y one, and was blessed 
with six children. He was a tender husband, and tlio 
most loving of fathers. In the close of the year 1525 
JjUther was engaged in controversy with Krasiniis on the 
freedom of the will. 

The princes w’ho W’ere friendly to tho I’eformatioii . 

gradmdly gained more coinage, 'Hie elector John 
Sa.\ony established the principle in liis state that all rites 
shouM be abrogated which weio ciaitraiy to the Scri[>tures, * '' 
and tliut tho masses for tho dead be abolished at once. 

The young landgrave Philip of Hesse gained over the sou 
of the furious Duke George to the cause of tho Reforma- 
tion. Albert, duko of Prussia, liad establisheil it at 
Kiiiiigsberg, as hereditary duke, abolishing the vows of 
the order whoso master lie had been, saying -“There is 
only one order, and that is Christendom.” At the request 
t>f the pope, Charles [ilaccd Albert under interdict as an 
apostate monk. The (‘vangiJical princes fiuind in all those 
circumstances a still stronger motive to act at Anghbnrg 
as allies in tho cause of the evangelical party ; and when 
tho diet ojKiiicd in December 1525 tliey spoke out 
boldly: - -“It is violenco which brought i)!! the war of the 
peasants. If you w'ill by vitJence tear tho truth of Cod 
out of tlio hearts of those wdie bclic.vc,, you will draw^ 
greater dangers and evils upon you.” Thii Romanist 
party waa startled. “ The cause of tho holy faith ” was 
adjourned to the next diet at Spires. Tho landgrave ami 
the elector made a foinial alliance in February 152G at 
Torgau. 

Luther, being consulted as to his opinion, felt helpless. 

‘‘You have no faith; you put not your trust in (lod; 
leave all to Him.” Tho landgrave, the real hi‘ad of tho 
evangelical alliance, perceived that Luthers advice wjis 
not practical that Luther forsook the duty of self-defenco 
and the obligation to do one’s duty according to the dii tatcfi 
of reason, in religious matters as well as in otlu*r [lulitical 
questions. But tho alliance found no new friends, 
(jcnuany showed all her misery by tho meanness of her 
princes and the absence of any great national body to 
oppose the league formed by the pope, tho cmpernr, and 
the Romanists throughout Euro]>e. The jirdibishop of 
Treves preferred a pensuin from Charles to the defence of 
the national cause. Tho evangelically-disposed elector 
of the palatinate desired to avoid getting into trouhla 
Tho imperial city of Frankfort, syfronndt*! by upeu 
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enemies aild timid friends, declined to accede to the 
alliance. There was more national feeling and courage 
in the Anglo-Saxon north of Germany. The princes of 
Brunswick, Luxemburg, Mecklenburg, Anhalt, and Mans- 
feld assembled at Magdeburg, and made a solemn and 
heroic declaration of their resolution *^to pledge their 
estates, lives, states, and subjects for the maintenance of 
the holy word of God, relying on Almighty God, as whose 
instruments they would act.’’ The town of M^deburg 
(which then had about thre4 times as many inhabitants as 
now) and Duke Albert of Prussia adhered to the alliance. 
The league doubled its efforts. Charles, strong and 
rendered safe by the peace of Madrid concluded with 
Francis, sent word from Seville in March 1526, through 
the Romish Duke Henry of Brunswick, that he would soon 
come himself to crush the heresy. Luther saw the dangers 
crowding around him ; his advice was, — “We are threatened 
with war ; let us force our enemies to keep the peace, con- 
quered by the Spirit of God, before whose throne we must 
now combat with the arms of prayer ; that is the first work 
to be done.” 

Diotof The emperor commissioned his brother Ferdinand to 

Spiros, preside at the diet of Spires and carry out his wishes. But 
before the diet met Francis and the pope had formed a 
league against him, and Charles had commissioned Count 
Frundsberg to levy an army of Germans to fight against 
the pope, while Ferdinand was called to Hungary to main* 
tain against the Turks and others the kingdoms of Hungary 
and Bohemia, bequeathed to him by King Louis after the 
battle of Mohaez. When the diet at Spires mot (June 1526), 
after some deliberation a proposition presented by the free 
cities was accepted that until a genenii council met “ every 
state shall live, rule, and bear itself us it shall be ready to 
answer for to God and his imperial majesty,” — a decision 
which foreshadowed the famous Augsburg formula cnjim 
regio ejus religion the principle on which the German 
Protestant church was afterwards legally based. The 
Reformation had thus the three years, 1526 1529, to 
organize and consolidate itself. The man of Germany at 
that time among the princes was Philip, landgrave of 
Hesse, and he was taught what to do by a citizen James 
Sturm, the deputy of Strasburg at Spirea Sturm had con- 
vinced Philip that the basis of the true evangelical church 
was the acknowledgment of the self-government of the 
church by synods composed of the representatives of the 
whole Christian people ; and this was embodied in the first 
Protestant constitution, the lieformatio ecclesiarum llassix 
juxta ceHwtimam sermonum Dei regulam ordinata} The 
constitution acknowledged the episcopal element, but nut 
episcopal rule; the'^/aa episcopale was invested in the 
Christian community, and the flock of Christ were to hear 
only the voice of their shepherd Christ. Bishops and 
deacons were to be elected by the Christian people; 
bishops were to be consecrated by imposition of the hands 
of three bishops, and deacons instituted by the imposition 
of the hands of elders; while elders were associated with 
the pastors in the pastoral care of the congregation. A 
general or land synod was to be held annually, consisting 
of the pastor of each parish and of pious men elected from 
the various congregations, and there were provisions made 
for provincial and congregational synods. Three men 
were to be elected annually to exercise the right of visita- 
tion. This was 'afterwards found to be inconvenient, and 
six and then thirteen superintendents for life were sub- 
stituted. This board of superintendents became afterwards 
an oligarchy, and at last a mere instrument of state, 
overriding the original democratic constitutions of the 

' Sef! Rich^, Evaipjg. Kirchen^nungen, i. p. 66 ; and Lechler, 
UtMk. d. Pfhb. K. Synod. VerfoMunQt p. 14. 
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church, a con^uenee of the disraptiua^ Germany and 
of the paralysis of all national i^^stitutips. Luther had 
in 1523 and 1524 professed principles almost identical 
with those established in 1526 in Hesse. His action 
ceased there ; after the peasants’ war he abandoned hia 
more liberal ideas, and insisted on leaving everything to 
the princes, and ^hat could a people do cut up iuto 
four hundred sovereignties t Luther never acknowledged 
Cassarupapism or Erastianism as a principle and as a right 
He considered the rights of the Christian people, as a 
sacred trust provisionally deposited in the* hands of the 
princes their representatives. “ Where,” he asked, “ are 
the people to form the synods t I cannot* find them.” It 
was Melanchthon’s influence that facilitated the despotic 
system and hampered the thorough reform of the forms of 
worship. Luther withdrew from a sphere which he felt 
was not his. He busied himself during these years with 
plans to improve and simplify the church services at Wit- 
tenberg. Some portions of the music en the communion 
service were too difficult for the people. Luther induced 
the elector to provide music teachers, and also to permit a 
simpler service. This led to the German Mau and Order 
of Worship f<yr Wittenberg. The churches too throughbut 
electoral Saxony were becoming better attended, and 
Luther had to consider and devise plans for church exten- 
sion and supervision. His letters to Philiif of Hesse, 
disapproving of the new constitution of the chnrch there, 
show how jealous he had become of the entmnoe of 
democratic ideas. He asked the elector of Saxony to take 
charge of the church within his dominions, and Melanch- 
thou’s articles for the visitation of the churches in Saxony, 
which foreshadowed the Ldtheran consistorial organization, 
show that Luther distinctly contemplates' the transfer of 
the jtts episcopale to the princes and magistrates It is 
true that he called these magistrates Nothehischbfey but he 
could not see any other solution of the difficulty, and 
undoubtedly from the legal point of view it was easy to « 
transfer the right of supervision from one external authority 
to another, and difficult to band it over from the bishops 
to the congregation. The new ectlesiastical organization 
adopted in Hesse and electoral Saxony had the effect of 
making the archbishop of Mainz renounce in 1626' the 
spiritual jurisdiction he had hitherto exercised over these 
two districts. 

Meanwhile the emperor had been again successful iu his Diet of 
political schemes. His German army under the Constable 
Bourbon and General Frundsberg had seized upon Italy 
and had sacked Rome, and again he had brought the pope 
and Francis to terms. It only remained to subdue the 
Reformation, and the mediaeval empire might be restored. 

Ho first sent a dispatch saying that the edict of Worms 
was to be held as in force. When the diet met at Spires 
in 1529, the imperial commissioners forbade the celebration 
of worship according, to the reformed usage in eburohes, 
and afterwards in the houses of the elector and of the 
landgrave. The Act of Tolerat\pn of 1626 was* to be 
abrogate The diet appeared to be hopelesdyjliTided, a ' 
majority with the emperor and a; minority with tbe elector 
and the landgrave, and the msgority passed an edict 
which amount^ to this that where the edict ixf Worms 
could not be executed without fear of revolution ho further 
reforms were to be allowed. The minority propared a Tbs pro- 
protest. “ The diet has overstepped ito euthoriiy,” they ^ ^ 
said; “our acquired right is that tin decree of 1626, 
ananimottsly adopted, remains in force Until a ooCtneU can 
be convened Up to this time the decree hue inpihtaiaed , ' 
the peace, and we protest against its abtbgotion.” ' 
Ferdinand, who represented his brot^, assured iha princes ' 

1|at nothing remained for them*^ hut to submit ; he 
threatened the free cities with the loss of their ^priv^leg6S . 
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ft&d with an interdiet, and he left the diet while the 
evangelical mAhbers ^nre deliberating. In spite of these 
threats the protest was signed by John of Saxony, George of 
Brandenburg, Ern&it of Liineburg, Philip of Hesse, and 
Wolfgang of Anhalt among the princes, and by the 
representatives of the free cities of Strasburg, Nuremberg, 
TJlmt Oostnitz (Constance), Lindau, Memmingen, Kempten, 
Ndrdlingen, Heilbronn, Beutlingen, tsny, St Gall, Weissen-^ 

. btlrg, and Windsheim. This celeWt^ protest of April 
15, 1529, from which comes the name Protestant, is one of 
the noblMt documents of Christian history. The protest- 
ing princes and cities claimed as their right as Germans 
the sacred duty freely to preach the word of God and the 
message of salvation, that all who would hear it might 
join the community of believers. It was also an earnest 
of true evangelical union; for it was well known that 
most of the cities were more inclined towards Zwingli's 
. than towards Lather’s view of the sacrament 

If this great act be considered impartially, it is im- 
possible not to see that neither Luther nor Melanchthon 
was the real leader of the time. Luther had no real com- 
prehension of what had to be done in Germany to preserve 
the gospel from destruction. He had shown little sym- 
pathy with the first attempt made in Hesse at the self- 
^vemment of the church; still less did he see the 
importance of the protest at Spires, and of the unity it 
gave to the evangelical cause. It was evident that nothing 
but the inroad of the Turks had saved the Protestant 
princes after the diet, and that Charles was so far master 
of Germany as to make it impossible for Germany to 
become a Protestant nation. The Protestants wore lust 
unless they strengthened the*alliance which they had just 
founded at Spires. But Luther disliked such alliances; ho 
dissuaded the elector from sending deputies to the meeting 
agreed to be held at Smalkald, and when the Saxon depu- 
ties prevented any business being done he was proud of the 
result. This apparent blindness and perversion of mind 
requires explanation. Luther lived under the shadow of 
the Middle Ages, and had been trained in scholastic law 
as well as in scholastic theology. To the modimval jurist 
the emperor was the impersonation of all social order and 
moral law ; he was the vicar of God. In the later Middle 
Ages the jurists had. exaggerated this sacredness of the 
emperor, and had done so quite naturally in order to protect 
civil law from canon law, and to uphold the state against 
the church. Luther could throw off scholastic theology, 
but he could not throw off that scholastic jurisprudence 
, that all his medieeval heroes, Occam, Wickl^e, and Huss 
. had found so useful iu their attacks on the papacy, and 
‘ that Luther himself had found so serviceable when he ap- 
, pealed from the. church defihed by the pope to the church 
defined by the empira He could not bear to think of an 
' alliance ^inst the holy Roman empire. Luther too had 
been trained, in the school of Tauler and the Thtologia 
: Oermamca, and partook greatly of their quietism. Suffer 
, : God todoHisworkin you and about you” M'as their motto. 
There was a th^logical scruple also at the bottom of 
Luther’s opposition to a vigorous Protestant alliance and 
a national attituda This Strayed itself, first, in an un- 
easiness about Zwinj^li’s foing influence in Germany, and, 

- secondly, as a doctrinal idiosyncrasy respecting the sacra- 
ment of the Eucharist. PhiUp of Hesse saw through this 
s instantly, and said, ** I see they are against the alliance on 
, account, of these Zwinglians; well, let us see whether we 
canneU make these theological dWerences disappear.” 

Uthsr : When Luther was raised above himself by the great 
WmU before him in that glorious period of action from 

on the ^ 1524, he .)iad considered the sacrament as a part 
En* ' of the aervises of the church, and a aecondary matter eom- 
^bariit. pared with the right view of faith or the in ward Christianity 
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which implies necessarily an unselfish believing and thank- 
ful mind. He was convinced that there was no virtue* 
inherent in the elements apart from the communion, and 
it was a matter indifferent bow the spirituality of the action 
and the real presence, even the transubstantiation, might 
be reconciled with faith. But the peasants’ war and Carl- 
stadt’s mystical enthusiasm alarmed him. Where was this 
to lead to, he asked, and he seems to have settled down* 
into a great resolve to abide by the tradition of the church, 
and alter as little as possible provided room was found 
for the exercise of living faith. So when he felt called 
upon to form a theory of the doctrine of the sacrament of 
the Eucharist he went back to his scholasticism to find 
there some theory which should be traditional and yet afford 
room for the spiritual priesthood of all believers, and for 
the exercise of faith on the promises of God. He found it 
in the writings of that schoolman whom he more than once 
calls ^^his dear master,” the daring Englishman William of 
Occam. Transubstantiation, the Romish doctrine, offended 
Luther in his two essential requirements : it demanded a 
miracle which could be performed by a priest only, and 
this miraculous power so separated clergy from laity that 
it denied the spiritual priesthood of all believers; and, when 
the elements had been made by the priest’s creating word 
the body and blood of the Lord, their supernatural efficacy, 
apart from the faith of the communicant, imparted grace. 
Occam had championed a theory which in some form or 
other had been in the church since the 1 0th century at 
least, and which openly rejected one of these stumbling 
blocks, and, as Luther saw, really did away with the other 
also. According to Occam’s scholastic distinctions, matter 
can bo present in two ways — (1) when it occupies a distinct 
place by itself, excluding every other body, e,g,y two stones 
mutually exclude each other, and (2) when it occupies the 
sftme space as another body at the same time. Every- 
tiiing which is omnipresent or ubiquitous must be able to 
occupy the same space as other things, else it could not be 
ubiquitous. Christ’s resurrection body, said Occam, had 
this power when our Lord appeared among His disciples 
while they were in a room with tho doors shut; at a 
certain moment of time it and a portion of door or wall 
must have been in the same place at the same time ; and 
besides Christ’s body is ubiquitous. It is therefore in the 
elements bread and wine, in, with, and under them. 
Luther took over this doctrine from Occam without altera- 
tion. The very illustrations he uses in his Bekenntnus 
v(mi Ahendmald are taken almost verbatim from Occam, 
De Altaris Sacramento, From this it followed that con 
substantiation involved no miracle. Christ’s body was not 
brought into tho elements by the priest; it was there natur- 
ally. But its presence in these elements on sacramental 
occasions brought with it a blessing, and imparted grace, 
not becauBO of tho presence, but because God had promised 
that this particular presence of the everywhere present body 
of Christ would bring blessings to the faithful partaker. 
Occam’s theory of consubstantiation fulfilled all Luther’s 
wants, ^nd above all it involved no explaining away of the 
plain meaning of tho sentence, This is my body,” such as 
had offended him in Carlstadt. It is easy to see therefore 
how Luther was alarmed at Zwingli. The Swiss Beformer 
seemed to attack everything that Luther prized. He did 
not care for tradition or church usage ; he seemed engaged 
in a rationalistic attack on the presence of Christ in the 
church, and on the wdrd of God, and so he was guilty, in 
Luther’s estimation, both of self-confidence and of a 
rationalism. On the other hand, Zwingli could not under- 
stand what Luther meant; and yet he was anxious to unite 
with him, and was willing to leAve this ^one difficulty an 
open question. It was in these circuinstancos — suspicion 
on part ot Luther, blank aiiiasi^luent Jh tbe part of 
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Marbiiiik' that Philip of HeRBe induced the SwIkh and the 

coriftr. (renimii tlieologiaiiR to meet at Marburg. Luther was 
iMU’ii. gloomy and suspiciouR, “ sis he hud never been seen before,” 
a friend said. The frank declarations of the Swiss 
Keformers soon cleared away all shadowB of difference and 
dissent on all points but one, and fourteen articles defining 
the chief heads of Christian doctrine wore adopted by both 
parties. Then came the discus.sion on the fiftconth, tho 
doctrine of the Eucharist. Luther took a piece of chalk 
and wrote upon the table Hoc fsf corpus mcuni, and when 
worsted in arguiiicnt, as he usually was, appealed to tho 
sentence. tThe disenssiu!*, which lasted four days, however, 
resulted in the parties recognizing exactly where the point 
of difference lay, and in rcdii<*iiig it to its smallest dimen- 
sions. Both (lcchin*(l that they agreed in recognizing tlie 
Eucharist to be a sacrament of the true body and blocxl of 
Christ, and that a si>i ritual partaking of this body was a 
means of grace. Tlicy differed whether the true body and 
blood of Christ were c,irjHjreallp in the sacrarnoiit. It was 
hoped that time w'uuld bring about alliance if not agree- 
ment, but. ] Jitlicr was obstinate. “ Submit yourselves, 
believe as wt; do, or yon cannot be acknowledged as Chris- 
tians.” Ife refused Zwingli's hand; “You have another 
spirit from us,” lie said, meaning that there was no objec- 
tive basis of faith between them owing to what he thought 
to be Zwingli's rational isrn. Tlic result was a sad one, 
but Zwingli was to some extent a gainer; his view be- 
came niiturali/.ed in (Teniiany, where Swabia adopted it, 
as did many of the imperial cities, and Philip of Ilesse 
indicatc(l tliat he preforreil it. 

Diet uf Tho Marburg confercm.-e was a sad prelude t(» tho 
decisive diet to be held at Augsburg in IfillO. The new 
aruUlie anxiously awaitcd. Charles had made known hin 

Auk*!- intention to be present, and that he intended to enforce 
buPK obedience to tho edict of Worms, lie entered Augsburg 
oonfes- ^vith great magnificence, and was in fact at the zenith 
bioii. pow'(‘r. lie had broken the might of France, 

humbled the papacy, been crowned at Bologna, reor- 
ganized Italy, and driven back the Turk. His only 
remaining task, and it seemed easy, was to crush the 
Reformation. Kc first summoned before him the pro- 
testing princes and asked them to withdraw the protest. 
This they i*efused to do ; they had a clear constitutional 
right, founding on tho decision of Spires, to resist tho 
emperor, and they resolved to e.vercise it. Divine ser- 
vice after Lutheran fasliioii w^as held at their (piarters, 
ami they refused to join in tho procession of tlie host 
at the festival of Corpus Cbristi. Meanwhile Luther, 
Mclanchthon with him, was at Coburg, near enough at 
hand for consultation and yet beyond tho eniperoFs 
rcjich. Mclanchthon was preparing a confession with a 
defenci*, the so called A pftlofj?/, in case the emperor should 
re<juire a statement of their doctrines. Luther was writing 
commentaries on the Psalms and tho prophets, and was 
also preparing a po[)ular edition of jKsiqU FahJn, He 
also wrote comforting letters to the elector, and addressed 
one of his most powerful writings to the Roman Catholic 
clergy assembled in tho diet at Augsburg. Melanchthon 
was sent for to consult aljout the confession which the 
emperor had asked for, and Luther remained alone at 
Coburg full of anxiety, for ho knew his friend's helpless- 
ness in the actual bustle of life. When Melanchthon got 
to Augsburg he leally became a source of weakness. He 
induced the elector for the sake of peace to give up the 
sendees in the Franciscan churcb, and the Protestant 
preachers left the town in despair. Luther all the while 
bad been quiet, waiting in patience; but this was too much 
for him, and he, wrote to encourage the elector to resist. 
At length the Protestants were asked to present their con- 
fession. nie*emperor*ordered it to be read in Latin. “ 
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said the elccU)r, “we are Germans and on German ground. 

I hope therefore your majesty will .allow us to speak Ger- 
man.” When the vice-chancellor of tho elector, Dr Christian 
Baier, had read the first part of the confession, which ex- 
pounds the principles of the Reformation, and in particular 
tho doctrine of justification by faith, “that faith which 
is not the mere knowledge of an historical fact, but that 
which believes, not only tho history, but also the effect of 
that history upon the mind,” it is said that an indescribable 
effect was produced upon the assembly. The opponents 
felt that there was a reality before them which they had 
never imagined ; and others said that such a profession of 
faith by such princes was a more effectual preaching than 
that which had been shipped. “Christ,” said Jonas, “is 
in the diet, and be does not keep silence ; the word of God is 
indeed not to be bound.’* 'fho Roman Catholic theologians 
present answered the confession, and then the emperor 
engaged lYotestant and Roman Catholic theologians in 
negotiations in which Melanchthon soon showed his yield- 
ing character, even granting that the Protestants might 
acknowledge the jurisdiction of the bishoim and tho 
supremacy of the pope. At this critical moment Luther’s 
indignation found vent. “I understand,” he wrote to 
Melanchthon, “ that you have begun a marvellous work, to 
make Luther and the i>ope agree together, but the jMq>o 
will say that he will not, and Luther bogs to be^ excused. 
Bhould you, however, after all succeed in your affair, I 
will follow' your example and make an agreement betwooa 
Christ and Belial. Take cafo that you give not up 
justification by faith ; that is the heel of the seed of the 
woman to crush tho serpent’s head. Take care not to 
acknowledge the jurisdiction of the bishoi>H; they will 
soon take all, Tn short, your negotiations have no chance 
of success unless the pope will renounce paimcy.” The 
Romanists fortunately demanded too muc.h. Not even 
Melanchthon could yield the acknowledgment of private 
masses, of auricular c^onfession, and of the meritorious 
character of good works; and the negotiations exsased. 
While they were ini progress the emperor tried to intimidate 
the princes by calling the imperial trctoiw into the free city 
of Augsburg and closing the gates. The landgrave escaped, 
and this frightxjiu^d the Catholics. Unfortunately the Pro- 
testants had confessed their want of union by presenting 
three confessions of faith : — the Lutherans h^ presented 
the Augsburg confession ; Strasburg, Constance, Memmiii- 
gen, and Lindau, which sympathized to some extent with 
Zwingli, presented the Confessio TetrapoUtona; and Zwingli 
had sent a confession which was not, however, laid before 
the diet. The diet broke up with the final decision that 
the Protestants should have till next spring to consider 
whether they would voluntarily return to the church, and 
that, if they proved obstinate, then measures would be 
taken for their extermination. 

To the student of TiUther’.s life the diet of Augsburg is 
noteworthy chiefly because it was the occasion of the com- 
position of the Augsburg confession,, or which 

afterwards became the symbol or (tafession of faith for 
tho Lutheran Church. It was prepared by Melanchthon, 
founding on the fifteen articles of the Marburg conference, 
on the seventeen articles of Schwabacb, and on the articles 
of Torgau. These various sets of articles had been^written 
by Luther, and therefore the Augsbuiig confession was 
strictly Luther’s own. It consists of* two parts — one 
dogmatic, in twenty-one articles, which states the principal 
doctrines of the evangelical church, beginning with the 
Trinity and ending with the worship of saints ; and the 
other in seven articles, rejecting the celibacy of the clergy, 
the sacrifice of the mass, auricular oopfession, ceremonial 
feasts and fasts, monastic vows, and the seooilar jurisdie- 
tioD of bishops. It was signed at Augsburg by John of 
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Saxony, George of Brandenburg, Ernest of Liinoburg, and of South Germany had by their publicatfens made this 
Philip of Hesse, and# Wolfgang of Anhalt, and by the somewhat easier. The (ionfession t)f iiasel, drafted by* 
representatives of %e towns of Nuremberg and Rcutlingen, Oilcolampadius (1531), revised by Myoonius, and published 
and during the sitting of the diet by the representatives of by the magistracy of Ilasel, liad declared that in t\K\ Lord's 
Kempten, Ileilbronn, Windsheim, and Weisseriburg. Supper Christ is the food of the soul to everlasting life, 

Smalkald The edict of the diet was published ^on November 19, and Bucer and the other South-German divines were 
kague. and the Protestant princes, after having overcome the anxious for a union. Philip of II esse, Bucer, and 
resistance of Luther, met for conference at Smalkald on Melanchthon met in conforenco at Cassel to arrange* 
Christmas 1530, and formed an armed league for mutual ’ preliminaries, not without suspicion on Luther's part, for 
defence. It had been declared that the edict would be be could not trust Melanchthon at a conference, and, as he 
put into execution in the spring of 1531, but when the remarked to Justus Jonas, he hated trimmers above all 
time came the emperor had other work on hand : Franco men on the earth’s round. The result, however^ was better 
had become troublesome, and the Turks were again moving, than he had hoped for. Bucer drew up a short confession 
He found also that ho could not count on the support of which was to be submitted to the Wittenberg theologians, 
the Roman Catholic princes in the suppression of the and was favourably received by them, and the South 
Protestants. In presence of danger the Zwinglians and (lerman theologians were invited to a further conference 
Lutherans showed a united front, and the Smalkald at Wittenberg. The meeting very fairly represented all 
league grew to be a formidable power. The emperor the German states, and the result was the ducumont known 
resolved to come to terms with his Protestant subjects, as the Wlfteiiben/ Concordia, This document, mainly 
and the result was the religious peace or rather truce of drawn up by Bucer and Melanchthon, contains a statement 
Nuremberg, which loft things os they were until a general of the doctrine of the sacrament of the supper expressed 
council should settle matters. The years following this ac(!ording to the Lutheran formula, with the declaration 
peace of Nuremberg were comparatively prosperous to the that unworthy or faithless partakers really do not participate 
Reformation. The Smalkald league was the only organ- in the sacrament. Melanchthon and Bucer had used t«i<) 
ized power in Germany, and very effectually prevented much diplomatic skill in drawing up the formula, for the 
tlie oppi^jssion of Protestants by Roman Catholics. Year e^scntial differences between the Wittenberg and the 
by year their numbers increased, and Luther saw the Strasbiirg sehool were not really faced and explained ; 
evangelical cause prospering. First Wiirtemberg was won they were covered over with ambiguous language. Nor 
back for young Duke Christopher,, who had b('.come a could the document be accepted by tlie Swiss ; but for a 
Protestant, and found on his entry to his dukedom that his time it scorned as if a satisfaetc^ry basis of peace had been 
people were already secret Protestants. In northern and established. The general satisfaction was increased by 
central Germany whole districts embraced the evangelical the i)iiblication of the First Helvetic Confession, which, 
doctrines. Electoral Brandenburg and ducal Saxony hud while stating the doctrine of the sacrament of the RUp[>er 
received Protestant rulers, who found their people more in a manner essentially Zwinglian, laid special emphasis * 
than willing to accept the creed of their new sovereigns, on the real spiritual presence of Christ in the elements. 
At last the only large states that wore able to maintain a Luther in a letter to Meyer, burgomaster of Basel, and 
firm front against the J^utheran doctrines were Austria, also in his answer to the Reforniccl cantoim, acknowletlged 
Bavaria, the Palatinate, and the great ecclesiastical pro- the earnest Christianity of the confession, and promised to 
vinces on the Rhine, and even in these regions visitations do his best to promote union with the Swiss. It is sad 
of the churches had<shown that the people were forsaking to think that only three years later his old animosity to 
the old faith. It appeared that a more serious defection Zwingli and his countrymen broke out again in his book 
than any might at any moment be made. 'Phe elector- against the Turks, and that he renewed the sacramental 
archbishop of Cologne showed signs of abandoning the controversy with even more, than the old fury in his 
Roman Catholic faith and secularizing his vast epiBcoj)ul Confession of the Holy Sarrament, published in 1511. 
territories, and this threatened defection made (^harles This first Helvetic confession was drawn up, however, 
bestir himself. Jf the elector became a ProU?stant the for another purpose than to appease the Wittenberg 
Lutherans would be in a majority in the electoral college, theologians. Charles V. was urging the iM)pe to call a 
and a Protestant emperor might he elected. general council to end the disputes wdihin the Christian 

\V(»rkof During all these years Luther was quietly at work at church, and it seemed so probable that a council would 
fiUtheFs Wittenberg, lecturing, preaching, and writing. At first meet that the Protestants were everywhere preparing 
anxious lest civil waf should break out, and he had themselves by doctrinal statements for taking their share 
scruples about many of the doings, and even about the in its work. 'Fhu German princes and their theologians 
very existence, of that league which was really giving the were also greatly exerciswl about this council, and the 
land peace. Under Philip of Hesse the Reformation was thought of it and how Protestants should bear themselves 
assuming a national and political shape which alarmed in its presence was tilling Luther’s mind. He wrote several 
Luther, who was m^ than ever content to keep out of short papers on the sulyect in the years 1534-39, begin- 
public life and kdfp himself to his books. He began ning with the Coimnatio ConeiUi Uhetd and ending with 
publishing his lectures on various portions of Scripture, on Von dm CotmlHs nml Kirrhm. The pope, Paul IH., 
the Epistle to the Galatians and on the Psalms of Degrees, yielding to the pressure of the emperor and of such libciMl 
He wrote one or two controversial tracts, mainly to show Itoman Catholics as Vergerius, his legate in Germany, called 
how tile Reformed could not accept the conditions offered a council to meet in May 1537 at Mantua, and invited 
by the Roman Catholics at Augsburg. In 1534, to his the Lutherans to bo present. The Lutheran princes and 
great joy, the first complete translation of the whole Bible theologians felt compelled to face the question whether 
was published, and next year appeared a new edition of they could or could not accept the invitation, and Luther, 
the Wittenberg hymn-book, containing several new hymns, at the request of the elector of Saxony, prepared a creed 
Philip of Hesse, notwithstanding the failure of the con- to be used as a basis of negotiations. This was submitted 
ference at Marburg, still thought that something miglit to the princes and theologians assembled at Smalkald, 
be done to remove the theological differences between and was in substance adopted by them. . It is called the 
Switzerland and Saxony, or at least between Swabia, Smalkalii Articles, and is important because in its state- 
Strasburg, and Wittenberg. The divines of Switzerland ment of the doctrine of the sacrament of the supper it 
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repudiates the Wittenberg Concord. The princes decided 
'that they would have nothing to do with a council which 
did not meet on German soil. The emperor, alarmed at 
the i>rogre8s of Protestantism, and at the united front 
shown by German Protestants, and troubled by the refusal 
of the pope to consent to a council to bu hold out of Italy, 
strove to bring Protestants and Homan Catholics together 
oby means of religious conferences. The first of these, 
held at Hagenau, came to nothing. Next year (1541) 
the conference was renewed at Worms, when the Homan 
Catholic party promised reforms on condition that the 
Protestanta^ first submitted to the pope. This condition 
could not be accepted. He presen tatives met the same 
year at Hatisbou, and here the conference was wrecked 
on the doctrine of trarisubstaritiation, but the diet re- 
newed the terms of the edict of Nuremberg of 15J12 — the 
Halisbon Interim, it was felt by all parties that this 
provisional state of matters must come to an end some 
time, and that the Pr()te.staiits muvst either be allowed to 
have their own way or win it by fighting. The emperor 
was not ready for war, and at the diet at Spires in 1544 
it was agreed that the Protestants were to maintain their 
rights until a general council met. Whatever hopes they 
might have from such a council were soon dissipated. 
The council of Trent was opened that year, and its earliest 
acts were to refuse to pass tlie conciliatory measures pro- 
posed by .some of the liberal Homan Catholics. The em- 
peror still temporized and promised reforms, if not by a 
council then by a national assembly, and many of the 
Protestants, Luther among them, still hoped that matters 
might settle themselves without civil war. This hope 
in.spired what was called the Wittenberg lieforrtiaiim^ a 
document setting forth how near the evangelical church 
^ might approach the Homan Catholic and still retain the 
truths it had upheld. The year 1546 began, however, 
with unmistakable indications that Charles was now ready 
to strike a decisive blow. 

Luther had been suffering much during the last few 
years, and he felt his end to be near. In the month of 
January 1546 he undertook a journey to Eisleben in very 
inclement weather, in order to restore peace in the family 
of the counts of Mansfeld ; he caught a violent cold, but 
preached four time-s, and took all the time an active part 
in the work of conciliation. On the 17th of February he 
felt that his release was at hand ; and at Eisleben, where 
he was born, he died, in faith and prayer, on the following 
day. Nothing can be more edifying than the scene pre- 
sented by the last days of Luther, of which we have the 
most authentic and detailed accounts. When dying, ho 
collected his last strength and offered up the following 
prayer : — “ Heavenly Father, eternal, merciful God, thou 
hast revealed to me Thy dear Son, our Lord Jesus 
Christ Him I have taught. Him T have confessed, Him 
I love as my Saviour and Redeemer, whom the wicked 
persecute, dishonour, and reprove. Take my poor soul up 
to Thee ! ” Then two of his friends put to him the solemn 
question, — “Reverend Father, do you die in Christ and 
in the doctrine you have constantly preached T’ He 
answered by an audible and joyful “Yes”; and, re- 
peating the verse, “ Father, into thy hands I commend 
my spirit,” he expired peacefully, without a struggle, on 
the 18th of February 1546, at four o’clock in the after- 
noon. 

The books on the life and work of Luther are so very numerous 
that it is impossible to do more than mention one or two. The best 
editions of Luther’s works arc (1) the Wittenberg, ir)39-58, 19 
vols. folio (7 in Latin and 12 in German ; Mtdanclithon WTOte the 
prefaces, and inserted a life of Luther in the beginning of the 2d 
vol. ) ; (2) Welch’s edition, 24 vols. 4h), 1740-63 ; (S) the Erlangen 
edition, b5 vols. and 2 vols. of indices, in all 07 vols., in German, 
an 1 83 vols. in La&tin, and. not yet complete, 182&-73 ; (4) the last 
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edition is from Frank fort-on- the-Main, publishing at the expense 
of the Prussian Government. ^ 

Luther’s letters have been collected and edited by (1) De Wette 
and Seidemann, L, Briefe, 6 vols., 1825-06 ; (2) this emendated 
by Burkhardt, Luther's BriefweGhMU 1866 ; (8) Seidemann, LiUker- 
wiefe^ 1869. 

The Table Talk was translated (1) by William Hazlitt, 1848, 
and (2) by Bindseil, GoZZog'riUK, &c., 8 vols., last published 1866. 

Lives of Luther,— -{1) J. Mathesius, HistorU von D, M, Luther's^ 
&c., Nuremberg, 1566 ; (2) Cochleeus, Aeta et ScriptaLtUheri, Paris, 
1565 (Homan Catholic and abusive) ; (3) Merle d*Aubigii6, Hist, 
of the lltf.y vols. i.-iii., 1888, &c. ; (4) Michelet, Life of Luthsr 
(his siiitements about himself collected), translated by Hazlitt, 1846 
and 1862 ; (5) Croly, lAfe of Luther^ 1857 ; (6) Juliiu Kostlin, 
Martin Luther^ sein Leben, dsc. , 2 vols. , 1875. The last is the best ; 
it Ims been summarized for popular reading in one volume, with 
interesting illustrations, 1882. 

The Times of Luther. — (1 ) Ranke, Deutsche Oeschichte im Zeitalter 
d, 6 vols., Ist cd. 1839-47, reached a 6th ed., £ng. transL by 
Suruli Austin, 1846-47 ; (2) Lbseber, Referrrmivyns Akta^ Leipic, 
1720 ; (3) Haussor, The Period of the KefermatUm^ 2 vols., 1878 ; 
(4) Scobohni, Era of the Prote^Htaut Bevolutum, 1877 (a very short 
but good and clear summary of events). n (T. M. L.) 

LUTHERANS are that body of ChristienB who adopted 
the princi})les of Martin Luther in his opposition to the 
Homan Church, to the Swiss theologians, and to the sectaries 
of Reformation times. They called themselves ** Evan- 
gelical” in distinction from the “Reformed” or followers 
of Calvin, and formed one of the two great divisions of the 
Reformation Church. In the early days of controversy 
the stricter Lutherans held it to be their, peculiar function 
to preserve the statvAt religionis in Germania per Lutherum 
iustauratus and to watch over the depositum Jesu Christi 
which Luther had left in their charge. Luther himself was 
much more fitted to be a reformer and preacher than an 
exponent of a scheme of theology or the organizer of an 
ecclesiastical system. His wonderfully sympathetic nature 
was easily moved, and his own liking and disliking ruled 
him too strongly to make him able to expound in calm 
fashion the whole round of theology, giving to each doc* 
trine its proper place in the system. His nominalist train- 
ing, his quietism got from the mystics of the 14th and 15th 
centuries, his occasional fits of morbid melancholy, all kept 
him from looking at the whole system of Christian doc* 
trine, and made him intensify the value and importance of 
special aspects of trutL The early Lutheran theology 
refiected the character of its founder. It lacked systematic 
completeness, more especially in its failure to construct a 
comprehensive doctrine of the work of the Holy Spirit^ and 
it swayed from side to side in violent controversies, until at 
length out of the conflicts emerged the Form of Concord, 
which, it was hoped, would succeed in pacifying the church. 
The dogmatic symbols of the Lutheran Church are usually 
said to include nine separate creeds, three of which are 
taken from the early Christiafi Church while six are the 
production of the 16th century. They are the Apostles* 
Creed, the Nicaco Constantinopolitan Creed in its Western 
form with the jilioqut)^ the so-called Athanasiau 

Creed, the Augsburg Confession or Confessio Augustana, 
the Apology for the Augsburg Confess!^, the Smalkald 
Articles, Luther’s two Catechisms, aiRl tne Form of Con- 
cord. These nine confessions together make up the Ztber 
Cancordise of the Lutheran Church; but only the three 
pre-Reformation creeds and the Augsburg confession ure 
recognized by all Lutherans. Luther’s catechisms^ espe- 
cially the shorter of the two, have been almost universally 
accepted, but the Form of Concord was i^pressly rej^ted 
by many Lutheran churches. The Augsburg Confe^ion 
and Luther’s Shorter Catechism may be said to contain the 
distinctive principles of Lutheranism which all Lutherans 
unite to maintain, but, as the principal controversies of the 
Lutheran Church all arose after the publication of the 
Augsburg Confession, and were fought out between men 
who unit^ in accepting that , symbol, it does not contain 
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all that is distinctively Lutheran. The Augsburg Confes- 
sion itself perhaps omd its universal recognition to the 
fact that it existed in two forms which vary slightly in tho 
way in which they state the doctrine of the sacrament of 
the supper, the varicUa and the invariaia \ and this also 
bears witness to the lack of dogmatic coherence which is a 
characteristic of Lutheranism. Melanchthon’s Hypotypom 
or Theologiccd Commonplacea (first published in 1521) may 
also rank along with these creeds as an authoritative ex- 
position of Lutheran theology ; and the changes it under- 
went in its successive editions show the incompleteness of 
the system. 

Tho earliest controversy which divided the Lutheran Church 
arose in Luther's lifetime and lasted till 1560 (15«‘i7-60). It 
sprang out of differences of opinion about the precise meaning to ha 
attached to the term law in Luther's famous diaiiiictiou between 
law and ^^1. Acconling to Luther, and the distinction runs 
through all Lutheranism, law and gospel are the two foc'^tors which 
brin^ homo to the individual experience the knowledge of salvation. 
Law is the rule ofalife given by Grod and accompanied by tliroaton- 
ing and promise, which enuuts on fulfilment from Helfish motives, 
threatens, terrifies, and so produces contrition ; while the gospel, 
which is the message of salvation, comes after the law has done its 
work, and soothes. In this description tho term law has a distinct 
and dciinite meaning ; it signifies legal injunction or command ; 
and Luther and his followers were accustomed to say, using law iu 
this definite way, that Christ was not under the dominion of tho 
law, and that Christ’s people are also free from its restraints. They 
said that believers ascend to the Christian life, only when they have 
transcended a rule of life Which counts on selfish motives for 
obedience. The word law manifestly means more than Luther put 
into tills definition, and certain Lulhcnins who accepte<l Luther’s 
distinction between law and gospel did not understand his limifu- 
tion of the term law, and taught that believers were not liound by 
the moral law. Theso antinomians, of whom Agricola was cdiief, 
took Luther's statements about la%v in tho sense of legal injimctioii, 
and applied them to law in tho sense of ethical rule. The con- 
fusion perplexed the Lutheran Church fur more than twenty years. 

The debates wliich harassed the Keformed Church in the Armi- 
nian controversy, and the Roman Catholic Church in the Jaiiscnist 
controversy, appeared iu tlie Lutheran Church iu throe separate 
disputes lasting from about 1550 to 1580. In those discussions 
the stricter Lutherans were on the one side and Melanclitlmn with 
his followers on the other. The firat dispute was about tho rclatii)u 
of good works to conversion. George Majoc, founding on an ex- 
pressiou iu Melanchthoi^’s C<nmwnplaccs (cd. 1548), said that good 
works were both necessary and useful to holiness. Ho was attacked 
by Mat. Flacius and Nic. Amsdorf, and after a long and tedious 
discussion, in tho course of which it was made plain that both sidi's 
were sadly in want of general principles to guide them, and tliat 
important words wore used ambiguously, George Major’s nropositiou 
was condemned because it savoured of Pelagianism. The ])t'oblciii 
took a new form in the Synergist controversy, which discusscil tlic 
nature of the first imjtulse in conversion, and in the controversy 
about original sin which followed. Pfeffinger taught that the first 
impose m eonveisiou came from grace and was due to the Holy 
Spirit, but ho said that this impulse and its effect might bo com- 
pared with the reviving of a man apparently dead. According to 
the strict Lutherans the sinner was not apparently but actually 
dead, and grace waa not merely fho occasion, it was also the actual 
cause, of tne new life. Flacius, who hud made this last assertion, 
which seemeii to be generally approved of, started a fresh controversy 
by his assertion that sin was part of the substance of man in his 
present natural condition, ana that man was no more able to co- 
operate with grace in conversion than was a stick or a stone. This 
was contradicted by Striegel, a follower of Molanehthon, who 
asserted that sin had totally destroyed man’s ethical nature, 
but that grace by its setion changed what was morally insensible 
into what was morally living and sensible, so that there couhl bo 
an actual synergy or co-operation between God’s grace an<l man’s 
will. 

The «)ntroverBy raised by Andrew Osiander was much more im- 
portant, and revealed the lack in Lutheranism of a systematic 
doctrine of the work of tlie Holy Spirit. Osiander felt that Lutheran 
dogmatic had omitted to make adequate answer to a most important 
practical question in theology, how Christ’s death on the crosfc 
could be BO brought into connexioi.with each individual belif^voi 
as to.be the ground of his actuu Justification. The medieval 
chnroh had spanned tho centuries by their doctrine of the ]>rolongH- 
tion of Christ’s death throughout time in the sacrifine of the mass, 
but he could not see any auoh real connexion of time in Luther’s 
theology. proposed to get rid of the difficulty by saying that 
Justification is a rend work in the believer done by that same Christ 
irhb had died so many centuries before. He diBnngaiahed between 


redemption, which he said was the result of the hiitorioal work of 
Christ upon the cross, and justification, which waa another work of* 
the same Redeemer within tho indivhliml, and was the influence 
renewed daily of the Saviour upon each lu*liev(*r. The cmitrovcrsy 
which followed was full of ambiguities and ndsundcrstniidings, but 
out of it rose two distinct theories, one of which was generally 
adopted by the Lutherans, while tho other has become a character- 
istic of Keformed or Calvinist theology. Striegel declared that tho 
principal effect of the work of Christ uikui the cross was to change , 
tho attitude of God towards the whole liuinan race, and that Iu 
coiisoqiicnco whenever men come into being and have faith they 
can take advantage of that change of attitude, the ground of their 
assurance being wat because of what Clirist did God regards all 
men benevolently. Calvinist ilivines, on the other hand, found in 
Osiander’s criticism the starting point of that clojd> connexion 
Iwjtween Christ’s work and His redeemed which is exj)ressed in tho 
doc.trine of the limited reference in the atonement. 

These controversies all implied more or less vagueness in the 
earlier dogmatic teaching of jLuther. Othera, however, arose from 
what may be called tho distinctive teaching of Luther upon the sacra- 
ment of tho Lord's Supper and what was inqdied therein. In the 
article Luthkh it is stated that Luther, at least after the p(>nsaTits* 
war, held strongly a tlieory of the connoxioti between tho elc.incnts 
(the bread and wine) and the body and blood of (’hrist in the sacra- 
ment of tho Slipper which has been culled cnn.mbsUintiationj and 
that this theory dejiendcd not merely on certain scholastic defini- 
tions of bodily presence but also on the supposition that the attri- 
bute of ubiipiity belonged to the glorified liidy of (’hrist. A large 
number of Lutherans, followera of Melanchthon, were inclined to 
lepart from these view's and iip[iroach the more reasonable opinions 
of Calvin, and this occasioned controversies about Crypto-Cahinisiii 
and about Christnlogy. The university of .leiia W'us the theological 
heatfipiarters of tho stricter I.utheriiiiH, while Wittenberg \vh.s tlio 
cent re of the Philippi.sts or (hypto-Calvinists, as the followers of 
Melanebtboii were ealled. At first the <*,ontroversy mainly gathered 
round the cjuestions of tho corporeal presence, the oral iiiaiKluratioD, 
and tho literal eating of Christ’s body by unbelievers as widl as by 
the truly faithful, but it soon included disc UK.sioiiH on the person 
of Christ, and into these discussions Uetormed theologians were 
brought. The result was various conferences at Altiulbronn (1564), 
which only confirmed both parties in their ] peculiar opinions ; at 
Dresden (1571), where the liUtlieran theologians of Wittenberg ♦ 
and Leipsic renounced the doctrine of the ubiquity of Christ’s body 
and agreed with the Calvinists ; and elsewhere. It seemed as if 
the Lutheran Church was about to fall iu pieces. 

Oij t of these di.Hputcs came the Form of Concord, due principally to 
Jacob Androte of Tubingen, to Martin Chemnitz of Brunswick, and 
to N colas Sclneckcr of Leipsic. Various theological conferences were 
held and various articles of agreement more or less suec.essful were 
framed, of which the most notable w’as the Tai’fjau Bonk of 1576 ; 
and at la.st in 1577 the Form of (Vineord w'as published, and after 
much discussion and negotiation w'as adopted by most of tha 
Lutiorans in Ccriiiaiiy. Its recognition was mainly due to the 
oxotions of Augiislins, elector of Saxony it W'as also adopted by 
the Lutheran churches of Sw’edcn iu 159.'3, and of Hungary in 
1597. It was rejected by the Lutheran Church of Denmark and 
by the churches of He.sse, of Anhalt, of I’oinerania, and of several 
imperial cities. It was at first adopted and afterwards rejected by 
Brunswick, by the rulatinale, and by Bramieiiburg. The Gerinun 
churches which refused to adopt it became for the most part 
Reformed or Calvinist ; and the Form of Concord, which ended the 
more violent theological controversies among tho Lutherans, greatly 
decreased their numbers and territorial extent. 

Tlie diviileil state of Germany in the 16th century, aided by the 
maxim of tho peace of Augsburg which gavo Protestantism a legal 
stamiing, and by the coiisistqrial avstem of ecclesiastical rule which 
followed in consequence, divided the Luthemns in Gennaiiy into a 
number of separate chundies as numerous as the principalities. At 
tho peace of Augsburg tho adheronta to tho Augsburg Confession 
were recognized legally as having a right to exist within the 
Gorman empire, and the pow’or of determining whether the Roman 
Catholic or Lutheran confessions should he the recognized creed of 
the state wh.s left, with some rc.servatioii, in the hands of the 
supreme civil authority in each separate principality {cujus rnjlo 
ejus rclufio). This virtually gave the direction of the rhurcli of 
each German state into tho hands of the supreme civil power 
therein ; it belonged to the ^/riiuTs iu the various principalities and 
to tho municipal councils in the fieo imperial citic.s. This legal 
recognition of tho supremo authority of tno civil power in ecclesi- 
astical affairs was intensified by the adoption in tlu! JiUtherari 
Church of the consistorial system of church goveinnieiit, whii h was 
the distinctive mark of the Lutheran as opposed to tlic K.efoi*med 
Church. The consistorial system took a gicat v.iricty of forms, but 
it had one common characteristic ; it sniiply transferred the jus 
episcojHile from tho bishops to the civil auth'oritics, and, as the 
bishops ruled their dioceses iu ecclesiastical and matters by 

means of councils or cousistories appointAl by tiieinselvcs, so in tho 
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< Ijiitlioran (’hiirch lh(*&e old episcopal consistories were tnrtisformed 
into councils whose members were appointed by the civil rulers. 
Tims <'rich petty Gorman state had its own church with its special 
ni;^ani7,.it».')n .arnl peculiar regulations. Richter in his Kvan<j*^Usc}ui 
Kin hrnnnln^i.ngt'ntfrsX^lenJnhrhmulprtit (2 vjjN., lS4t)) hnscollectcd 
more than one hundred and eij'hty separstu c()nstitiiti«*iisof elmfehcs 
.idhcring to tho Augsburg (Vuifessioii. 'Phis minute .subdivision 
makes it almost impossible to rceogiii/i* any unify in the Lutheran 

•’('Imreh save what cuine.s from tlie piofession of a isunmon creed. 

'Phe publication of flic Form of ("micoid «Ircw tin- strict liUtherans 
more together, and set over against them in (•erinanv a (\ilviiiist 
Church, and the divided state of rrott ';1:inti-.iii greatly weakened 
its strength in the religious wars ot the 17th century. As tho 
smaller (Teiynnn states cam«- t'»;:*'thiT in hirg«T jirincipalities tho 
a\vkwardiies.s of the separate ^^^le^l:lIlt chiirclies was more keenly 
felt. Many attempks w* r»- tu.kI.- by cmiforenees, as at Tieipaic 
(U>31), Tliorii t'.issel fhWJl!, to unite Lutherans and 

Reforme<l, th(»iigh witlmnt .su< m’‘,s. At length tho nnioii of the 
tw(» i hurche.s was elleete.l in. only by the force of the civil .authority 
in Nassau (1817\ in I’mis-m (i817\ in Hc.s.se (IS'iS), in Anhalt 
j)ess lu (l.‘^27k TiifM imiiue. for llie most part aimed, not at in- 
corporating the two elmi.lies in doctrine and worship, but .at 
bringing under one goveinimMit the two e()nfc.s.si<iiis, and twrinit ting 
evciy i-ongreg.itioii to us«* at ]»leasuie either the TiUtheraii or tho 
I Ici«h‘Iht‘rg Catechism. "Plu y w'ere .sometimes ae< otnpanied, as in 
I'lUssi.i, by a separ.ation of tin* stru-ter laitherans, who formed 
tlieiiisidves into dissenting cliundie.s. The scp. ration in I’russta 
was causcfi mainly by a new liturgy which Fred niek William 111. 
foice«l on the elinrch, and which the dissenter.*-* or Old Lutlierans 
refused to use. 'J'he <livisions caused in thif way were at first 
I’epn'ssed hut were afterwards toh'rated, and hare rejiroduced them- 
.si lves in the tl<nir]shiug Ijiitlier.m Clinrch tif t le Ciiited States. 

See Ivitschl, “Die Kiitsteluingder Lutheri.sehen Kiicli**” (^Zeitach. 
fur Kirrhrmji'srhii'htr^ i. 1 ); llnnde.shageii, Br trufjr zur Klrrhrurrr- 
ISrt I ; J)orin*r\s Ifisfnrif of Brntrstiuit 
TJtmlftfji/ : llering, f/esrhichfr drr I'urhhcln u rniousrrrsiirhr .srit 

Hrjf’orimrftnUf lS3fi 3S ; Sack, I>ir, Evrnrt rJischr K i rrhe uiid din 
f'ufou, hStSh ' (T. M L.) 

LUTON, a market-town and municipal borougli of 
Bedfordshire, England, U situated in a tino valley near 
the source of the Lea, 31 miles iiorUi-wc.st of London, 
'i'ho parish church of St Mary, dating from the 14 th 
century, a very lino building in the Decorated Norman 
and Later Eiiglisli styles, contains a Isirgo nuiiiber of 
old inoinmients and lirasses. Its entire, length is 18’J 
feet, the wiillh of nave and aisles 57 feet, and the width 
of the traii.septs from north to south 101 fret. On the 
j»r(m(?ss t)f restoration, begun in 1805, .i'lKriK) Ijas been 
e.xpended. The other ])rineip;il public Vaiihlings are this 
towii-hall, the corn exchange, the court-house, and tho 
j»lait hall. Luton is tho principal scat of the straw-[dait 
inannfaclure in England. The iinlnstry originated in the 
colony of straw plaiters transplaiite<l by James I. from 
Scotland, whither they had been brought from Lorraine by 
(.^uceii Mary. Though the town is very ancient, it was 
first incorporated in February 1870. The jiopulation, 
which in 1871 was 17,317, was 23,959 in 1881. 

LUTZK, a district town of Ku-ssia, in tho government 
of N^olliyniu, on tho Styr, 162 miles west-north-west of 
Szitomir, aiul .5 miles from the Kivertzy station of the 
railway between KielY and Brost-Litovsky. It is a very 
old town, suppo.seJ to have been founded in tho 7th century ; 
in the 11th t;entiiry it was known under the namo of 
Luchesk, and was the chief towui of an indcpiondent 
principality. In tlie 1.5th century it was tho seat of a 
bishop, and became a wealthy t(»wn, but during the wars 
between Russia and Folainl in the second half of the IGth 
century, and especially after the extermination of its 
10,000 inhabitants, it lost its importance. In 1791 it was 
taken by Russia. It is now a rather poor town, situated 
in an unfertile district, and its 1 1,-500 hihabitants, many of 
them Jews, live mainly by shipping goods on the Styr. 

LI \\EM JUlTTRG, Francois IIf-nki i>k Montmoukncv- 
Boi M’hViLLK, Dlx' dk (1628-1695), marshal of France, 
the comrade and successor of tlie great rionde, was born 
at Purirt on .fcmuHiy^K, 1628. His father, tlie Comto de 
Moiitaiurtncy-Buuttcville, Lad been executed six iiioiiths 
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before his birth for killing the Manfuis de Bouvron in ii 
duel, but his aunt, tho Princesse d6 Cond^, recognizing in 
him the last male heir of her great family De Montmorency, 
took charge of him, and educated him wdth her son, tlio 
Due d'Enghien. Tho young Montmorency attached him- 
self enthusiastically to his cousin, and shared his successes 
and reverses throughout the troubles of the Fronde, lie 
retunuul to France in 1659 and was pardoned, and Conde, 
who was then much attached to the Duchesso de 0hA.til1on, 
Montmorency’s sisti^r, contrived the marriage of his adherent 
and cousin U) the greatest heiress in France, the Princesse 
de Tingry, after which he was created Due de I..uxembourg 
and peer of France. At the opening of the war of the 
devolution, 1667 68, Cond(5, and con.scquontly Luxem- 
bourg, had no command, but in the second campaign he 
served iis one of ( Vmd^’s lieutenants iii tlie conquest of 
Francho (\nritA During the four years of peace which 
followed tho iieiice of Aix-la-Chapolle, Luxembourg 
diligently cultivated the favour of Louvois, and in 1672 
received orders to commence hostilities with tho Dutch. 
He defeated the prince of Orange, whom he was to beat 
again and again, at Woerden, and ravaged Holland, and 
in 1673 made his famous retroat from Utrecht with only 
20,01)0 men in face of 70,000, an exploit which jilaced him 
in the first rank of generals. In 1674 he was made captain 
of the gardes du corps, and in 1675 was made marshal of 
France. In 1676 he was placed at tho head of the army 
of the llhine, but failed to keep the duke of Lorraine out 
of Philipsburg; in 1677 he stormed Valenciennes; and in 
1678 lie defeated the prince of Orange, who attacked 
him at St Denis after thj signature of the peace of 
Niiiieguen. His reputation w'as now at a great height, 
and it is commonly reputed that he quarrelled with 
Louvois, who managed to mix him uj) in the confessions 
of the poisoners, and get him sent to tho Bastille. 
Rous.set in Iris JJIstoire de. Louvois lisis, how^ever, shown 
that this quarrel is probably apocryphal. Tliere is 
no doubt that laixenibourg spent .some months of 1680 
in the Bastille, l>ut on his release^look up Iris post at 
court as oiidtolue des tjardes, and w'as in no way dis- 
graced. When the w'ar of 1690 broke out, the king and 
Louvois also reciignized that Luxembourg was the only 
goneral they had lit to cope with the prince of Orange, and 
accordingly ho was put in command of the army of 
Flamlers. On July 1, 1690, he defeated the prince of 
Wnldeck at Flcurus with tlie loss of 14,000 men and 
49 pieces of cannon. In tho following year he com- 
ni!iml(.*d the army which covered the king, who was 
bfjsieging Mons, anrl defeated William III. of England at 
Lcuzo on September 18, 1691. Again in tho next cam- 
paign lie covered the king s siege of Namur, and utterly 
d(5feated William at Steenkerk on June 5, 1692 ; and on 
July 29, 1693, he w’^on liis greatest victory over his old 
adversary at Ncerwinden, in wlrich he took 76 pieces of 
cannon and 80 flag.s. No wonder he was received with 
enthusiasm at Paris by all but tho king, w'ho looked coldly 
on a relative and adherent of the Condes. He conceived 
himself strong enough to undertake an enterprise which 
St Simon describes at length in the first volume of his 
Mmiolrs : instead of ranking as eighteenth peer ofi France 
according to his patent of 1661, ho claimed through his wife 
to be Due do Piney of an old creation of 1571, which would 
place him second on the roll. The whole affair is described 
with St Simon’s usual keen interest in all that concerned 
the peerage, and was clriefiy checked through his assiduity. 
Ill the campaign of 1694, pos.sibly owing to this check, 
jRjxcaiibourg did but little in Flanders, except his 
well-known march from Vignaniont to Toiirnay in face 
of the enemy. On his i-eturn to Versailles for the 
winter he fell ill, and died on January 4, 1695. In his 
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last momentB he waa attended by the famous Jesuit priest 
Bourdaloue, who saidton bis death, I have not lived his 
life, but I would wjsh to die his death.” 1'be holy father 
certainly had not lived like Luxembourg, whose morals 
were conspicuously bad even in those times, and whose life 
had shown very slight signs of religious conviction. But 
as a general he was (JondiVs grandest pupil. Utterly 
slothful, like Cond6, in the management of a campaign, 
and thei-ein differing from Turenne, at the moment of 
battle he seemed seized with happy inspirations, against 
which no ardour of William^s and no steadiness of Jlutrh 
or English siddiers could stand. His death and Catinat’s 
disgrace close the second period of the military history of 
the reign of Louis XIV., and Catinat and 1 jiixcmbourg, 
though inferior to Condo and Turenne, were very far 
superior to Tallard and Villeroi. He was diKtinguishod 
for a pungent wit. One of his best retorts referred to 
Lis deformity. “I never can heat that cursed hnnip- 
baek,” William^^^as reputed to have said of him. “ How 
does ho know I have a hump?” retorted Liixcmhonrg, 
“he has riev(*r seen my ba<*k.” He left four sons, the 
youngest c»f whom was a marshal of Franco as Mar^'clial 
do Montmorency. 

Son tho various nuurioirs and liistorii's of IIh* linip. Tlu-ie an* 
soimj iiit<M-fsliiig fjK'ts in Desorincaux’s Uiatnirr tie In Mnison //*■ 
MontmnrrWy. (\iinill« honsspt’.s Louvois slioiiM also lx* stadi»*(l. 

LUXEMBUKO, a grand-duchy of Europe, govornoil 
under a special constitution by the king of the NetherlaTuls, 
is bounded on tho N. and K by Rhenish Tnissia, S. l)v 
Lorraine and tlie French department Meurthe-et-^Iosidb*, 
and W. by Belgian LuxeniJ)urg. It measures 32 miles 
from Hartelingeii to Rosport, both on the Sure, and oO 
miles from Rumelange in the south to Wcilcr in the 
north. The surface contains ^39,000 acres (998 sriumo 
miles), of which 293,554 acres are arable, (51,033 meadow 
land, 1L3,812 woodland, 51,135 coppice, and 510 vine- 
yanls. The liills in tho south of the duchy are a con- 
tinuation of tho Lorraine plateau: and the northern 
districts are crossed in all directions by outrunners fn>m 
the Ardennes. Witt the exception of the (dii(*rs, wliii h 
Hows intw the Mouse near Sedan after a course of .50 
miles, the sti*eams all drain into the Moselle, which forms 
the boundary between Luxemburg ainl the Rhino province 
for about 20 miles. The Sure f)r Sauer, the most important 
stream in the duchy, rises at Vaux-les-Rosicrcs in Belgian 
Luxemburg, crosses the duchy, and forms the eastern 
boundary from the confluence of the Our till it joins tlie 
Moselle after a course of 50 miles, during which it receives 
the Wilt*, the Woltz, the Alzet, «fec. At Mondorf there 
are mineral wells and a bathing establishment. '^Phe soil 
of Luxemburg is generally good ; the southern districts are 
on the whole the most fertile as well as the most populous. 
Building materials of all sorts are obtained throughout tho 
duchy, and in the south there is iron-ore of fair (luality-- 
the mining area at present occupying from 8000 to 10,000 
acres. Galena is Wfirked on the frontier between Ober- 
wampach and Longville, and antimony at Gdsdorf near 
Wiltz. Since 1842 Luxemburg has been include^d in the 
ZoUverein, and its principal dealings are, consequently, 
with ^rmaiiy. Besides tho iron furnaces,- situated all 
of them in the south near the Ijorraine plateau, — the 
industrial establishments of the country comprise a large 
number of tanneries, a dozen weaving factories, an 
important glove>making factory, a pottery, paper-mills 
for all sorts of j)Bper, breweries and distilleries, and two 
sugar reflneries. A German imtois mixed with French 
Words is spoken throughout the country; but French, 
which is universally employed by the commercial com- 
munity, is Itlso the common speech of all classes on the 
French and Belgian frontiers. Though perfect liberty 
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of worship prevails, Roman Catholicism fs almost tho 
solo form of religion in the dndiy, the only <li.ssenters* 
worthy of note being tho Protestant Pru.ssiaii employes and 
about three hundred Jewish laniilics. 1'lie guv^erimicnt 
is in the hands of the grand-duke, wlio srinctions and 
promulgates the laws. Between 1850 nnri LS79 tin* king 
of the Netherlands was represented in his giaml tlucal fimc- 
tiuns by his brother Prince Henry ; but since the jirince's* 
death he has resumed the i)eiscuial direction of ntl’Miis. 
1’he grand-duchy is a neutral and independcnl slatr, and 
its crown hereditary in tlus Nassau family (Ticjily of 
L(»ndun, March 11, 1807). A Louse of reja’csentalives 
and a council of state, named by the grand-duke, coinpnse 
the .•nluiinistrative body. Tlie re[)rosont;itivo,s, to iLc* 
ininiber of forty-four, are cljosen by the jjcuplo in the pro 
portion of ono for from 4000 to 5500 inhabitants. N«i 
law can bts passed without the consent of the house of 
r(‘[*n‘sentatives. Bills are intrr»diircd by the grand duke, 
but tlje house has also the- riglit of initiative. A single 
battjilion (150) of Liixciidnirg cliasscnrs composes the 
grand ducal army, all voluntary recruits. The gendar- 
merie also consists of about 150 men. 'riiere are two 
courts of first instance in the duchy,— om*. at Luxemburg, 
the other at Hiekircb, — and a high C(uiit ainl a court 
appeal, both ot Luxemburg. Criminals appear before the 
court of assi/t* at TAixembiirg. By grand-ducal decree the 
t»rder of the CVowii of (_):ik was in.stitiited for the duchy, 
|)ecemb(‘r 29, ISll, ami that of the Golden Lion, February 
5, 1 858. The communal councils are under the .supervision 
of tho district commissioners, wlu) are subject in turn to 
the minister of the interior. The administration of the 
town of laixeniburg depends imniediatoly on tlie Govern- 
iiient. Education is in a flourishing state : tlieni are 12 
primary mFooIs attended by 31,(Kjb pu[»ils ; Juixemburg 
has a normal school ami an athemuum ; Diekireh and 
]*A*literiiaeh have each a gyiimusium. The bishopri(‘ of 
Tiiixemburg. containing 13 diaconates, subdivided into 25,** 
parishes, holcls its authorily directly from the Ho]\ See. 
Fnuii fl,00t),t)00 to 7,000,000 frams is the luinuul 
.amount of tho state binlget, and the public ilebt was 
12,000,000 francs in I8fl3. Since 1851 tbere has been a 
grand ducal bronze coinage. 

Th»* follow injf t.ihlr allows the loiTniinM i . iOm- divi^imis ;n>il tin- 
lH>pul:ili()n (total, 20.^>,1.'>S) aceonliiig tJu* (viisus of IS?;*). 
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Nr\t to tin* lapit.il eoiur Krliternach with and Ihckiiih 

witli 3130 iiiliahitaiits, both woitliy of ii(»tc for tln-ir Mast liir- 
iiacfs. At Kicliternacli an annual promssimi is held in Inunmr •»! St. 
AVillihrord, driting from 1371. UrevminailuT i.s tlic uf <t 

girat witn* district. 

Tin* Iiuvcinhurg torritory as w’rll as tin* «*ouiitiy of Aidiimc w.is 
included in Jlclgica Prinui at the tii.st division of U.iul i»y 
Augustusiii 27 lt.c. ; diiringthe Fumkisli jM ih»d it foiiued p.iil liist 
of Aiistrasia, then nf Lorraine, and then of T.owcr L«»ii.mic. On 
the disiueniberment of ancient .^ustrasia the c’ountship of Aideimo 
fell m Riouiii ; and, when after Kicuin’s dejitli his < hildicn «hvntiHl 
Ills possessions, Ardeuue proj>er was ohtaiin*d hy Count Sii^fiicd 
(Sigefroi). The <*ounty of Luxeinhur;', ;is .Aidcniic c.uiic to In*, 
r.allei! after the chief town, was raised to In* a diii li\ in UtM, ainl 
existed as a-ll inde|H*ndenf slate till l-l.'il. wlieii it w.is M‘i/(*d hy 
Philip, duke of Buigiindy The tlynnsty whit li In* dis]»laeed had 
Ixvn utnhitious and active, and liad, in the pefson <»f Henry VIT., 
attiiiiied the imperial dignity, and in tln^t of .lo^in ascended the 
tlironc of Bohemia. As a BurguinliRn ]»osscsaiou IjUXiiuihmg 
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o.imo to the hoifae of Austria, and, after forming part of the arch- 
■ duc hy governed by Albert and Isabella, 1598-1632, followed the 
fate of the* Spanish Netherlands till it was cedecl by the treaty of 
Dtrei-ht to tne house of Hapsburg. It was depriviMi of Thionvil^, 
Mc>iitin(\Ii% Danivilliers, Ivoix, and Marvillc^ by the treaty of the 
l\\renecs (1659) in favour of Frain’o ; and Louis XI V. occupied the 
town and great part of the piovinco from 1684 till the treaty of 
Kyswiok (1697). Seized by the Freiicli in 1793, it went in the 
main to form the department of PWels. On the lOtli March 1816 
•William I. declared himself king of the Nctlierlands and duke of 
Luxemburg, and his claims wen? sanctioned by the treaty of 
Vienna, -Luxemburg bedng eonsideivd com]»ensation for the loss 
of the small principalities of Hadamar, Siegen, Dietz, aud 
Dillemburg, the surrender of wliic’ii to Prussia had deprived William 
of his placui in the Gonnaiiic l•onfedor^ltion. The lortress was 
assigneu to the confederation itself, and was garrisoned by six 
thousand men, of whom onedburth hclonged to the grand-duke and 
three-fourths to tin? confederation. From the recognition of 
Belgian indopeiidc-nco in 1830 to the treaty of London in 1839, 
mattei-a were still more eom])lieated ; there were two governments in 
Luxemburg one at Luxemhiirg, acting for the grand-duke, and the 
other at Arloii, ac ting for Belgimn. By the treaty of London about 
1218 scpiare mih sof the duchy with 149,671 inhabitants were trans- 
ferred to Belgium, tin? (lc*riilan confederation and King William 
being (‘c^nijH'usaled ^^ith parts of Limburg. On the dissolution of 
the confederation the diic liy became free from its eonnexioii with 
(Jerinany, hut the? fortress remained in the hands of Vnissia. A 
diplomatic' contest fur pnssf?ssion of the duchy took place between 
Fraiic-o and Prussia ; and the matter becamt? the object of ir special 
conference of the ]>leni potent iaries of the great powers, Holland, 
Helgiiiiii, and Italy, in 1867. The result was that thcnoutrality of 
Luxemburg was guaranteed and llie military importance of the town 
destroyed. The actual demolition of tbo fortifications evacuated 
by tin? I'riissian.s in September 1867 did not take place till 1872. 

See licMtholct, HUt. du dwhp df TAiXfudtourffn l.nxetnbiirK, 1741 4:{ ; Vaiider- 
nuiclen. Dirt. g4ogr. du /.uxfmhotny^ lJrus«cels, 18J18 ; .ScMiticr, Kiit. Krortt ratajtn 
\Wrr du, fnth. Gf»ch. der Ora/nrhajt litrtmburg, LiixeinbiirK, ISW; Ordvlg, 
Luxenibut g. Land uud Volk^ Luxemburg, 1H07. 

LuxKMBUR<b tbo capital of the grancl-ducby, lie.s 34 miles 
north of Metz and 25 south-west of Troves, in a position 
as remarkable for natural beauty as for military strength. 
The main part of the town is built on a rocky table-land 
terminating precipitously towards the north-east and south ; 



the modern portions, known as PfufTenthal, Clausen, and 
Grnnd, lie 200 feet below, in the valley of the Alzctte. 
Till their demolition in terms of the treaty of 1867 the 
fortifications, on which the engineers of three centuries 
had expended their skill, were the great feature of the 
place; in point of strength they ranked, according to 
Carnot, second only to those of (Gibraltar, and like them 
bhey were to a great extent hewn out of the solid rock. 
Tlic site is now” occupied partly by a fine public park, 
partly by nowi< district^ of handsome houses, which give 


the city more of the outward appearance of%i capital 
Among the buildings of historical interest are the cathedral 
of Notre Dame, erected by the Jesuits ip 1613 ; the church 
of St Michel, dating from 1320; the Government-house^ 
built in 1443, and still regularly occupied by the legislative 
assemblies; the town-house, built in 1830; the law courts, 
dating from 1565, but serving till 1795 as the residence 
of the governor of Luxemburg ; and the athenamm, built 
in 1594, and now (1882) attended by 500 to 600 pupils. 
The population of the city and suburbs, which was 15,930 
in 1875, is now estimated at 19,000. 

Luxemburg (formerly called Liitzelburg) appears in 738 as a 
castle ]»rosciited to the abbey at Troves by Charles Martel. The 
town gi-4?w up in tho course of the 10th century, and soon began to 
surround itself with walls; but it was not till 1603 that a regular 
system of fortifications was commenced, and the principal features 
of tho modern fortro.ss were duo to Vauban, who accomnaaied Crequi . 

iii.s capture of tho place in 1664. Extensive auditions were 
made to tbo works in 1728-34. 

See Coster, Gf-ach, der Festvng Luxmburg, Lqjcemburg, 1869. 

LUXEMBURG, a province of the kingdom of Belgium, 
lying at tho south-eastern extremity of the country, and 
bounded N. and W. by the provinces of Liege apd Namur, 
S. by France, and E. by Prussia and by tho grand-duchy of 
Luxemburg, from which it was separated in 1839. It is 
the largest and most thinly populated of the Belgian pro- 
vinces,- 75 miles in length, 30 in breadth ; the p5pulation 
is 204,000. The ground is high, averaging 1200 feet 
above sea-lovcl, and rising in parts over 2000. Tho soil is 
dry and slaty, with occasional sand and limestone. The 
aspect of the country is a succession of broad tracts of 
table land or plateaus covered with wood or heather, and 
intersected by wide and deep Galleys; these contain streams, 
half-dry during tho summer, but quickly changed to sweep- 
ing torrents by rain or melting snow. Peat is found on 
tho hills, and occasional morasses, known by the name of 

hautes fanges,” are to be met with on the tops of the 
highest mountains. The whole district is comprised within 
the region of Ardennes. The agricultural produce is poor ; 
tho various breeds horses, cattle, sheep, &a, are remark- 
ably small, though they all possess* individual qualities 
of endurance or their flesh of flavour ; the hams are re- 
now ned. Tho forests abound in game of all kinds ; red 
deer are plentiful, and wild boars have of late become 
S4) abundant as to be a serious nuisance. The mineral 
productions are worthy of nota Iron is found in the 
valley of the Ourthe, and also farther south near Arlon ; 
lead is extracted at Longwilly, manganese at Bihain, zinc 
at Longwilly and BleicL Building stone is to be had 
throughout tbo province, and is generally employed, brick 
hou.ses being the exception. There are quarries of grey 
and rose-coloured marble at'Wellin, and extensive slate 
(piarries on the banks of the Semois, the Sure, and the 
Salm. The trade in wood and bark is considerable, and 
there are some important tanneries, as well as iron-works, 
paper-mills, and limekilns. The principal rivers are the 
Semois, the Lesse, and the' Ourthe, ^uents of the Meuse, 
and the Sure, which flows into the Rhine ; of these the 
Ourthe alone is navigable for a few miles down from 
Barvaux. There are no canals in 'the province, so that. 
Luxemburg is entirely dependent on railways for its traffic. 
The Brussels and Basel line runs through the wb<fte pro- 
vince, with a station at Arlon, the capital ; and branch linea 
have been ^tablishcd to connect the principal markets, 
Marche, Duirbuy, Bastogne, Virt^ &c., with the main 
artery. The language spoken by We inhabitants is French, 
with an admixture of Walloon dialect and an inferior kind 
of German on the borders of the grand-duchy. The king 
of the Belgians and his brother the count of Flanders 
possess summer residences, with extensive forest lands^ in 
the province of Luxemburg. 



L U X- 

LUXOEjmore properly El- Aksur, “ The CaHtlea” {plur. | 
pmm. of kaar), a village the Nile, 450 miles above Cairo, 
occupies part of the site of the anciout Thebes, and has its 
name from the ruins described in vol. vii. p. 777. The 
village is also called Abu’l from the patron saint 

whose tomb is mentioned by Ibn Batuta, i. 107, ii. 253. 
See also Y4kdt, i. 338. Luxor is the centre for visitors 
to the ruins of and about Thebes, and is increasingly 
frequented by travellers and invalids in the winter 
season, being the only place above OayO^ (Sayftt) provided 
with hotel accommodation suitable for Europeans. The 
district is the seat of an extensive manufacture of forged 
antiques, often very skilfully made. 

LUZON, or Lugojv. See Piiilipi’ink Islands. 

LYCANTHROPY is a term used comprehensively to 
indicate aj^belief, firmly rooted among all savages, and 
lingering in the form of traditional superstition among 
peoples comparatively civilized, that men are in certain 
circumstances tifinsformed temporarily or pernianenily 
into wolves and other inferior animals. In the European 
history of this singular belief, wolf transformations appear 
as by far the most prominent and most frequently rociirring 
instances of alleged metamorphosis, and consequently in 
most European languages the terms expressive of tho 
general doctrine have a special reference to the wolf. 
Examples of this are found in the Greek XvKdvdptoTro?, 
Russian volkodldk, English were-wolj\ German wiihrivolf^ 
French loup-garou. And yet general terms (e,g,, Latin, 
verdpellis] Russian, 6l)oroteit\ Scandinavian, /uunrniyiinr \ 
English, turnskin^ turncoat) are sufficiently numerous to 
furnish some evidence that theaclasa of animals into wliich 
metamorphosis was possible was not viewed as a restricted 
one. It is simply because the old English general terms 
have been long diverted from their original signification 
that the word lycanthropy has recently been adopted in 
our language in the enlarged sense in which it has boon 
defined above. 

There are two unfailing characteristics of lycanthropoiis 
belief : — (1) there can nowhere be a livfhg belief in con- 
temporary mctamorphdsis into any animal which has ceased 
to exist in the particular locality ; (2) belief in metamor- 
phosis into the animal most prominent in any locality itself 
acquires a special prominence. These characteristics 
apart, the phenomena of lycanthropy exhibit a very con- 
siderable diversity in their nature, 

Tlirooghout the g^ter part of Europe tho were- wolf is preferred 
on^ the pruic^les just noted. There are old traditions of his 
existence in England, in Wales, and in Ireland. In soutliern 
Krancu, the Netherlands, Germany, Lithuania, Bulgarin, Sorvia, 
Bohemia, Poland, and Russia lie can hardly be pronouii(u><l extinct 
now. In Denmark, Sweden, Norwij^ and Iceland Uio hear com- 
])etes with the wolf for pro-cmineiicc. In Persia tin? ]>ear is 
BUproihe,^ in Japan tho fox ; in India the serpent vies with tho tigtT, 
in Abyssium abd Bornou the hymua with the lion, in eastern Africa 
tins lion with tho alligator ; iu western Africa tho leopard is per- 
haps most frequently the form assumed by man, among tho 
Abipones the tiger, among the Arawaks the jaguar, and so on. 
lu none of those c^os, however, is the power of transformation 
limited exclusively to tho prominent and dominant animal. 

The most familiar ph^e of the superstition is also the 
latest and most sophisticated. It was no belief in mere 
traueforn^ation ; the transformation here was accomplished 
by Satanic agency voluntarily submitted to, and that for 
the most loathsome ends, in particular for the gratification 
of a craving for human Awh. ‘‘The were-wolves,” writes 
Richard Verstegan {Restitution of Decayed Intelligence^ 
1628), “are certayne sorcerers, who having aniioynted 
their bodies with 'au oyntment which they make by the 
instinct of the devill, and putting on a certayno inchaunted 
girdle, doe not onely unto the view of others seenie as 
wolves, but to*their owne thinking have both tho shape 
and nature of wolves, so long as they weare the said girdle. 
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And they do dispose themselves as very wolves, in wourry- • 
ing and killing, and most of humane creatures.” Such 
were the views about lycanthropy current, throughout tho 
lontinent of Europe when Verstegan wrote. Franco in 
particular seems to have been infested with were- wolves 
during the 16th century, and the consequent trials were 
very numerous. In some of the cases,- c.y., those of , 
tho Gandillon family in the Jura, the tailor of Chalons, 
and Roulet in Angers, all occurring in the year lolts, 

— there was clear evidence against the accused of niunier 
and cannibalism, but none of association with wolves ; in 
other cases, as that of Gillcs Gamier in Dole in 1;*73, tin re 
was clear evidence agaimst some wolf, but none against the 
accii.‘scd ; in all the cases, with hardly an exce[)tion, there 
was that extraordinary readiness in the accused to confess 
and even to give circumstantial details of the motanior- 
phosis, which is one of the most inexplicable concuniitants 
of inediieval witchcraft. Yet, while this lycanthropy fever, 
both of suspectors and of suspected, was at its height, it 
was decided in the case of Jean Grenier at Bonleaux, in 
IGBJ, that lycanthropy was nothing more than an insane 
delusion. From this lime the loup-garou gradually ceased 
to be regarded as a dangerous heretic, and fell back into 
his pre-Cliristiaiiic position of being simply a “iiian-wolf- 
fieiid,” as wliich he still survives among the French 
peasantry. In Prussia, Livonia, and Lithuania, according 
to tho bishops Ohms Magnus and ^lajolus, tho were- wolves 
wore in the IGth century far more destructive than “true 
and natural wolves,” and their heterodoxy appears from 
the assertion that they formed “ an accursed college ” of 
those “ desirous of innovations contrary to the divine law.” 

In England, however, where at the beginning of the 17th. 
century the punishment of witchcraft was still zealously 
prosecuted by James I., tho wolf had boon so long 
extinct that that pious monarch was himself able (Dnno- 
m/ogley lib. iii.) to regard “warwoolfes” as victims of 
delusion induced by “ a uaturall superabundance of 
melancholic.” Only small creature.s, such as tho cat, the 
hare, and tho weasel, remained for tho malignant sorcerer 
to transform himself into ; but he was firmly believed to 
avail himself of these agencies. Belief iu witch-animals 
still survives among the uneducated classes in parts of the 
United Kingdom. 

The were wolves of tho Christian dispensation were not, 
however, all heretics, all viciously disposec^ towards 
mankiiicL “According to Baronins, in the year G17, a 
number of wolves presented them.selve.'< at a monastery, 
and tore in pieces several friars who gntertained heretical 
opinions. The wolves sent by God tore the sacrilegious 
thieves of tlio army of Francesco Maria, duke of Urlnno, 
who had come to sack the treasure of the holy house of 
Lt)reto. A wolf guarded and defended from the wild 
beasts the head of St Edmund tho martyr, king of Kiigl.'ind. 

St Oddo, abbot of Cluny, assailed in a pilgrimage by foxo.s, 
was delivered and esci>rted by a wolf.” ' Many of the 
were-wolves were most innocent and God-fearing persons, 
who sulfered through the witchcraft of others, or simply 
from an unhappy fate, and who as wtJves behaved in a 
truly touching fashion, fawning upon and protecting their 
benefactors. Of this sort w»ere the “ Bisclavcret ” in Marie 
de France’s poem (c. 1200), the hero of “ William and the 
Were wolf ” (translated from French into English about 
1350), iiud the numerous princes and princesses, knights 
and ladies, who appear temporarily in beast form iu 
tho Mainrkm of the Aryan nation.^ generally. Nay tho 
power of transforming others into wild beasts was attributed 
not only to malignant sorcerers, but also to Christian saints. 
“Omnes angeli, boni ct niali, cx virtnte nTitnr.ili habent 

* A. de Gubematis, ZooZo^'<;a2 veil. ii. p. 14.^» 
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p«)tost;itc!n tranATinitandi corpora nostra/’ was the <lictum 
of St Thomas Aquinas. A Uussiau sU)ry ti lls how tho 
apo-tlcs IVtor and Paul turned an inipioii iisband and 
wilti into boars ; St Patrick traiisforniLil \'orcticns, king of 
Wales, into a wolf ; and St Xalali.s cursed an illustrious 
Irish family, with the result that each member of it was 
doomed to be a wolf for si.'Veii years. In otluT talcs the 
divine agency is still more direct, while in itussia, again, 
jm*n are supposed to become were-wolves through incurring 
the wrath of the di^vil. 

There is thu.s an urthodoY as well as a lietorodox were- 
wolf ; aiiTl, if a survey bi* hi ken of the lycanthropous beliefs 
of non-Christian peo[)Ii>, this distinction among shape- 
changers will bi- cijiiiliy obvious. The gods of ancient 
mythology, llinilu. 1\ isian, ( 1 reck, ami Teutonic., had an 
ap[)arently unliiuitul powta* of assuming animal forma. 
These gods, iijnrioxei, conslautly employed themselves in 
changing nuii uml women into beasts, .sometimes in 
piinisliment of ciiino, sometimes out of compassion, and 
sometimes from pure voluptuousness, 'rims Kabandlia 
was changtsi l)y Indra into a monshu*, Tiisankn by tho 
sons ot Va-ishtli:i into a bear, Lycaon by Zeus into a wolf, 
Calli^to into li. bi'ur, lo into a lieifer ; the taiemios of Odin 
became i>oars, and so on. It is admittedly ditriciilt to 
trace the original meaning of these h'gends, but the alleged 
inei.iniorpliosis of a god is at tiim*s clearly as.sociated with 
lii.s uorJiip under tlie form of the animal lie turned into 
in the region where the im-tamorplnisi.N wa.s said to liavo 
oecuired. Indra in tlio form of a bull encountta'ed tho 
moii'.ler Vritra, and leloa.sed the cows he had stolen; 
India was invoked as a Inill, and lo liim the bull and tho 
cow were sacred among the Hindus. Dorketo beeame a 
fish near A.scalon ; a llsh-godde.^s i(leiitiji»‘d with her was 
woi-.^hipped in Syria, and the fish saered to her were not 
eaten. Poseidon, the invimtor of liorsi .s, w’as, as a lioi*so, 
the lather of the .steeds Arion and I’ega.sus, and the house 
was .sacred to him. Jiqiiter Aminoii a[»[ieared as a ram in 
till de.-eils of Libya; in Libya ho laid an oracle where 
He* iMiii wii..'» sacri'd to him, and his image woie ranr.s 
horns. So too luetaniorphosis by gods i.s m some case.s 
c mnecle l with local traditions. The Arcadians, or boar- 
inbe, f^iuMiig from the wore bear Callisto ; tin: lAcians. or 
wnjf-i I ibe, w>r»- wi)I\es when thf‘y conducted to the river 
X.Hitltu^ the WLTu-wulf litt*!, inntlicr of the I yeian Apollt». 
'rurniii.r fr* »ni the gods to the lieroe.s of <*his.suMl romance, 
We lind t relit ions moro interesting and more instinctive, 
b<- iii>L' tlj'‘v nnHt have some nial hi.storical foniidation. 
^it they al-o abound in episudr.s of l»ea.sl motbers ami 
bi I't father-;, and also of lycantbropy [»rn[»t3r. Uynis 
w’l .>urKh-l by a bitch, the Servian hero Milo.ili Kobilitch 
by a ni.jie, the. Norsi- Sigurd by a liind, tho (k-riiian. 
jbn-tMieh and tie* Latin llonmlns by wolves; the pro- 
go nilor of the Mero\ingiun kings was a bull, of the. iMni.di 
royal race a be ir; Sigmund and Sinfiotli in tin* Vohuvini 
Sti'in become wolvi Najli in tlio Sfn/ft a boar. 

Idle Pn •r-eikirof Ind ind a- -uted llieir ability to become 
Viear.s and woIm*v, mikI di.---.-.| lln-mM-lves in the. skins of 
thenR animals ; their e. i-aeix <■, tin ir garb, and tlicir 
prcteiisi«)Ms are In d oiical t.jrt In the Sanskrit epic, the 
rniti ^ tin* hero Pulftinan lii-ciunes a wihl boar to 
carry off tho wife of Phrigu ; the Inne.i of IVabant traced 
it.s origin to a ti nisfornied swan. Pea*'t form i.s, how'cver, 
in mythology proiior far oftener assumed for malignant 
than for benignant ends ; indeed the In roes and anthropo- 
morphic gofl.s of tho great religious rtystmi-i are principally 
di.-tingiii.shed for their victorie.s ovr-rthe heini-linman semi- 
be-.Mil d'‘rm»n.s. The. bull Indra figlit.s tin* demr»n serpent 
V i!ra, and .so* forth; the 'riieban Cadmus the itii.s.sian 
J an, the N^-rse I'siirurd, all oncoiinter dragons or serpents, 
\vi ic.li poi$8e.ss humuQ characteristics. In most of such 


cases indeed the liuinan as well as the bea.st form is 
distinctly' attributed to the demon!' 

It is because they may after all be properly a.ssociated 
with the undoubted phenomena of modern savage life that 
these facts of .ancient mythology are here alluded to. 
Among savage.s there is tho most confident belief iii 
metamorphosis, — metamorphosis eHeeted for tho most 
salutary and for the most baueful ends. In the neighboar- 
hood of 'rotte on tho Zambesi every chief is credited with 
the power of as.suming lion shape ; every lion is respected 
as bl'ing a traiislormed cliief or tho spirit of a chief 
departed. Moreover, there is a special clas.s of “doctora” 
or mediciuc-men, known as “ pondoros,” scattered through 
the \illages, who pretend to powers of metamorphosis, and 
thus are regarded with lK)th re.spect and ilroad ; their kindly 
dis]iui^iti(»ri they di.splay by hunting for tho community in 
lion shape, and then bringing home the game. Among 
the Aniwaks of Guiana, the Kaiidhs o^ (}ris.sa, and the 
Jakuns of the Malay peninsula, beast form i.s .said to be 
assumed by' those desiring to avenge themselves ju.stly on 
enemies. Peast-parents and cases of women alleged to 
have borne beast children are also familiar to savages. 
Put tliis is only one side of tho picture. The “kanaima- 
tiger’' (/.c., man-jaguar) of Arawak may be possessed by 
the spirit of a man devoted to bloodshed and cannibalism ; 

there is,” writes the Uev. Mr Brett, “no superstition 
more prevalent among the Indians than this, and none 
w hich c:iu.*<»js more terror.” In A.shango Land, W'horo there 
aro distinct trii(*i5s of animal worship, a w'i‘re-le()pard w’a.s 
at the lime of l)n Ohailln’.s visit charged with iiiurder 
and metamnr[>hosis, and, confessing both, w'as slow'ly burnt 
to death, cjuite in the style of ineilia'val l orope. Similar 
occurrences have been known among tho Kols (of Chiiti.4- 
Ni'igpur) and among tho Arabs. 

Till* <*xfM*ili(‘nN siipjiosfd to hu for i*nVctiiig I'hiingc of 

.hIi.'ijk* iiiuy liiTi* hi* in)tii*i*«l. Ono of tin* snn]»l("; 1 , appsiriMilly w.as tho 
iniiov.il of i lcitliing, ariiliu partiriilar of a giiUL* i>f lininan skin, or 
tlio jHil t irigoii of MK ii a ginllo, - iriori* ootniiKajly' tho putting on of 
a ginllc of tho skiu of tin*, animal wlioso, form was lo ho assiiinoil. 
Tins lnstde\ioi! is Uouhtloss a .suhsi it uLi^ lor tho assumption of an 
entire animal .skin, wliu h also i.s froipii'iitly foiiml. In othrr oases 
tin; hoUy' is jnhhod with a magic, sah**. To »Irink watfor out of tho 
fout print, of till* animal in jpiostion, to part.iko of its brains, to 
diink of orrtain onrhantoil streams, won* also oonsiilorod otfootual 
iinnh-s of aooom]»lishirig motammphosis. Olaiis iMaginis .sjusthal. 
th*‘ l.ivoidan won'-w'ol vos wore initiated hy draining a oup of boor 
spof-iallv pri'paioil, and Jvprating a sot formula. Mr IhiLston in liis 
,S'f;///^v of thr, llussum gives the lorin of incantation still 

familiar in Ihi^sia. Various oxpodionls also existed for removing 
the bo:^^t.-slnl[a'. Tho * niiplost was tho act of 1 he oiicliaiilor (o]n*Mit- 
ing oilh‘'r on liim.soJf oi on u victim; ; anotlior was fin* removal 
of tin* animal girdle. To kneel in one spot for a luindreil yeais, to 
111* ifproaclu'd with being a w<*re-wolf, to be saluted with Ihi! sign 
o| tin* eros-;, or adtin'ssed tIjrieV by bM]iti.smal name, to be .stniek 
llji’i-e blows on tin; forelicad with a knife, or to liave at least thi(*e 
di'»ps of blood drawn were also elfeetnal ciiies. Tim last-iijfiilioiicd 
w.is nnite essnitial to the. siibsi.stern*e (»f llio superstition. Its 
af--unlity w'ould havij inin h .sooner appeared, but for tin* theory 
lh.it, directly the weie-w’olf w;is W'oiindeil, ho n*.suTned hi.s hiim.'in 
shipe ; in every ease, where mn* in c.nsed of being a were-w'olf wa.s 
l iken, be was eeihiiii to be wounded, alnl tliu.s tin; ditliciilty of his 
not being found in beast foim was satisfaelorily dispo.sed of. 

The foregoing tyfies of lyc.anthrupy, in w'hich the 
divine or diabolical agency' is always eiiiphaaized, are 
presumably le.ss primitive than tho.se cases in w'hkdi super- 
human agency is not so prominent. The following cases, 
ihercifore, .seem to be more intimately conntseted with the 
origin of the belief. (1) The Kandhs believe “natural 
tigers to kill game only to benefit men, who generally find 
it but partially devoured and .share it ; w'hile the tigers 
which kill men are either Tari (a godde.ss), w’ho has 
as.sumcd the form of a tigtir for purposes of wrath, or men 
w'ho, by the aid of a god, have as.sumod the^orm of tigi;r.s, 
and aro called ‘ tnleepa tigers,^ ” A distinction was 
previously drawn between friendly and hostile lycanthro- 
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pists; here a distinction is drawn between friendly and 
hostile tigers, and lycanfhropy is introduced to explain 
the cases of hostility. • Again ( 2 ) in the native literature 
of modern savages there constantly occur stories of the 
“Beauty and the Beast” type, so distinctly resembling 
those of the Aryan Mahrcheti as to indicate identity of 
origin \ but, while in the Aryan story the beast-form of 
the hero or heroine is generally at last removed, in the 
savage story tho^ incongruity of the beast-form is scarcely 
realized, and the Indian lover lives happily with his beaver 
bride, the Zulu maiden with her frog husband. And (3) 
in many instances the power or necessity uf transformation 
is ascribed, not to individuals, but to clans or nations. 
Thus the aboriginal Naga tribes of India seemed to the 
Aryans to take the form of serpents ; th(i Neuri seemed to 
the Scythians, and tho Hirpini to tho Romans, to become 
wolves, as also did the native Jrisli of Ossory to the early 
Christian priests; th(^ Abyssinians credit the Buda caste 
(blacksmiths and potters of alien stock) with ability to 
become hymnas at pleasure ; the Herserkr-rage of Iceland is 
perpetuated in the modern Scandinavian belief that Lap] is 
and Finns can take the form of bears. In medit val limes 
Blois had a special celebrity for w'cre-w'olvos, and persons 
named Oarnier or Grenier w^ere generally assumed to be 
lycanthropists. 

When we find that these three distinct classes of 
primitive facts regarding lyrantlimpy are all referable to 
a common origin, there seems good niason for regarding 
that as being in truth the origin of lycaiithropous belief. 
And thus we are led to nde.r lycanlliro]))' to the more 
general facts of primitive To'WMism ( 7 .C.), for llie facts 
recited are as undoubtedly characteristic of the letter as 
of iJie former. Wliere the totem is an animal, it is 
regarded as the ancestor of the tribe ; all animals of its 
species are revered, and are never willingly killed ; however 
dangerous to life, they are feigned by the tribe to be 
friendly to them, and hostile only to their enemies. Apply- 
ing these facts to the foregoing lycaiithropous phenomena 
in order, wt, observe ( 1 ) that tho tiger* is a totem god 
auiong the Ivandhs ; consequently he reserves his wrath 
for their enemies.^ Individual enemies would, liowevcr, 
be created wlienever an individual Kandli had the blood 
feud against another, for then his totem was bound to aid 
him. Such w’e saw was in fact the Kandh exjilanation 
of the wrath of the totem. The dcvelo[uneiit of soicery 
w’ould naturally lead to the utilization of the totem as 
assistant in it also. The Arawak “ kaiiaimu ’’ is bolli 
lawful avenger and cruel sorcerer ; ami from a .similar 
reason probably did the w'olf or wtic wolf in Knro]ie 
become a synonym for outlaw.. The outlaw’ was at first 
simply the ])eacelcHs man - the man who preferred vendetta 
to inimcy compiisition for injuries, - -as lie was originally 
htnmd to do, subsequently vntilled to do, ami finally 
prohibitvd from doing. ( 2 ) Tlie beast-hero of savage 
story ceases to be strange wdien wo learn that “a beaver,” 
“a dog,” “a grizzly bea^, ” im‘an respectively a person of 
a tribe having the animal in question for totem. And so 
too (3) witli the third class of phenomena which cuntcin- 
]>latos tribes turned into beasts. The Nagas had tho 
flerjiont f(y totem ; apparently the Hirpini, and tho native 
frish in many districts, had the wolf ; they certainly 
venerated and worshipped that animal. The Lapp.s arc 
known to worship the bear. Blois means the “city of 
Wolves.” Doubtle^ss all ca.ses of tliis sort admit of similar 
explanation. 

The doctrine of lyoanthropy or motarnorpliosis of living iim*?! 
iniiHtbetlistiiiguisheiifroui the (loctrimM)f met 0111 or tnuis- 

migration of bou 1 «. It no doubt was usual to cohcliule that tho 

^ Tho Watuni of Kast A frica distinctly dcst^ribe all wild beaat.s save 
tholr own totem-animals as enemy-scoutii. 


mis of cataleptic iind epileptic ])atients sojourned tcmpomrily in 
animals, whilo the yuitieiil.s weiv iiiieonsrious tins jdi.isl* of 

ly«‘;ifil}iropy is too rare and too rilninrinjil to li<* ,*,o<i;it.'d with I he 
origin of the suiM-rstitiuii. TiJinsiiiignititiii ii|i dc.ith, inwdxiiig 
till* ludiof in u future stiite, niiscs <juc.siion.'. : ;is tlors 

ly^*:nitiiropy iLsdf, und «pies1ions (piite of a dil . dI himl, Inc.-mso 
in normal lycantbropy the ehnnge elleetci] is an ac l al roijM.rrtd 
oiii*. Mr Tylor therefore tlirows little light on tin- oiigii ni- 

Ihropy when he connects it witli met« ]inisyeho'iis. In the’loim 
familiar to us it doubtless involves the doetriiie of “ jinimisMi tin*. 
d«M tiine that animals, plants, and things aie prompted to ai limi hv 
f.j»irit.s similar to those possessed by jnen ; hut, uljelher lyi a 'it hi n|iy 
is MiMply a special a}>pIieation «»f a general tloelrine of animisni, ,iinl 
is mit latlier one of the earliest ad vanees fnmi ;i t>lind t<»temiMn t.. a 
geiieial aiiimisti** theory, may fairly be (questioned. Tliis at hast 
seems plain : fiiiiinism, jq)art from "toleinism, is n4)t itself snlfiei. nt 
to ex'puiii lyeautliropy, for even animistie belii*fs are tiot deNeloj.. .1 
almoiinally, hut along lines jnedelei niiiie«l liy eiri unist.mees. Mr 
'rvhii’s views are, however, so eautioiisly and so sug"evii\ily 
expn*ssnl as to deserve eloso study, llanlly so satislaetoiy are 
the otlier theories ou the suhjt'et, which, passiiiLT 'ivei vaiia- 
tions in detail, fall into two classes — tin* mythological riml tljc 
rifitnialislie. On the foriiUT view, now iiplndil hy a laige school ot 
iiiijiiMers, the .iiieieiit Ar^an myths, and tlndr moih m lejn.-. n- 
t:ili\es the Muh rein- n ^ are iegard(‘d as imngin:iti\f il.sern.t ion ^ 
(pMiii‘i|i ili\ diK' to t he use of meta tihorie.il language^ ol llie go.‘il. 
eleiin'iit.il ]>owei.s aiiii changes of nature. On such a vii-w tlie 
<M‘«*iirn m-i oi shap(‘, changing gial.s and heroes is simjde ami ii.iliii.il, 
so longas the •'ire ])nrely lliieal, hee.iiise thus l.ii iioiliing 

need In* 4leemi*d strange or iiiin.itiiial. Put the the«»ry hu a!..^ dou n 
when it vi'iitures on elm-idatioii ol historical facts. It sei-ms v.iin to 
eoiiti nd, although it is eontemlod,- that “ the terrible delusion oi 
I\< antiiiopy .nose* rioiii the ineie use ot an eipJivoe.il woul ’ (Ai/was, 
“woll,” tor AicKfiv, “shining”). Attempt to sulist.aiit iiile in di-t.iij 
this e\pl. Illation of history is uh.solutidv fatal. “Wheiiee,” it is 
a‘'lved, “e:iine tln^ liotion.sthat men werech.inged into uol\es, lie.irs, 
and binls, and notinto lions, tishes, or re]»tiles't ’ ami the 1 1 iiimjihaiit 
repl\ is that the tii’st lialmsl animals were selected fo]- glo-siiiess 
Ol Ininimisity of Coat.- ( 'onse(pie|itl\ , if tr.iustoi mat ion into tl.r 
otlnr .iiiiiiials v\as al.so believed ni, the theory -t mds sell iifnled 
TVow I lip]>omem‘.s and Atalaiita wck* for im]tiei v timied mti 
and litmess, Cadmus and llarmoin.i into serpents ; and 
ol Ir.Misroriiiution have aln as intimah* an .avsoei.ition wiiii tl 
hi-.toiieal bilii'f in meii-li ns and im n-.sei penis a-, the eaM of 
jAoatm {m\lhologieally-=tl ‘shim r, the sun) has with l\e inihiop\. 
roofiate to tin- mytholoLMi il doctrine is the iloetriiie \>f tie- |"a’- 
somlie.itiou as d(‘iiious of all obstacles winch im*n haM- cm ounti ted 
in the long struggle lor exist cnee, — umong these the wildt i and mou* 
sa\agt* nnimnls. I’liis is jiist a one-sided animism: it is ina hipi.ili 
to explain liow the savage !»easls so often beeaiiu- mild .ami g' lille 
men The rationalistic theories ate open to the s.iiiie ohjeei ioiis : to 
;n eount for divine, and henignant lyeanthnipisls they have to he 
.supphmieiited hv the m\ lindogieal tlieoiies ; they theiii.seh s deal 
e\i lusively wilb the more lepulsive ehar.ietei ist ies. 'l l. m,,.^t 
ret eiit exponent of the lat itmalistit t lieory is ,Mr 15.ii iug * e'U I. who 
rests his ease, on apioof of the f.iets 1 hat then* is “an nm.iti . iving 
i or blot III impl.niteil m t » rtaiii n.itures, re-tiaiiud iiiidei *. Ini.ov 
t in iiiiKstaiiee'.^ but hnsiking forth cjei’asioii. illy, tr » n Jk 

i iiiil (ml , le.iding ill mo-.t e;isfs to t .iniiih.ilisiii ” Til. it i an- 
iiihalism ami t raving foi lilood li.-ul a n.itnr.il (th.iiigh not ;i me.-,- 
sary) e*»nne\iori with lyeaMlliroj'V, if it onginated among .s.iv.iges, 
iieetl not h^^ tlis])ntetl ; Iml Mr Panng (loiiKl’s instances, drawn 
from iiiedi.eval Kuropeaii liistoiy, aie undoubtedly i‘xeeptioual. 
Halliiein.itioii, however, has heeti accepted a.^ siitlieieiil. exjilan i- 
lion of lyeaiithiopv hv iii.in> eminent authorities, l.esidr^ Mi 
IJoiiltl, ami raises a gi.iver tpie.-tion. Ihdief in ti.iiisfonn.arion into 
be.isls has lieeii Mekiinw ledgetl il-i a ilislinet type (»t lucuomauiv 
hy metlieal men sim e tlu‘ ihivs of Panlus ^Egiueta (7thtentni\: 
;ii. h'.i-^t ; but (‘Veil in m:nluess there is nietliod, <iml in. .me 
iltdiisions must retie* t tin* usages and ludiefs of conteiiip..Mii' .uis 
society, Ilert‘ tlu‘ w(*akness of the ease appeals. Mr tioiild, ha 
instance, inenly states that thiv victims were nisties. and \\ol\.>. 
tin* eliief lernir of their homesteads, mii e\ pl.uialion \.ihd oiilv on 
the a.sMimption that the ide.i of metamorphosis vv.ls ali<Md\ t.Mi.iiiu, 
- an ;issnmptioTi, tliat i.s, of th<* wliole matter at issue. !'.• od< i ii 
is the popular, not the indiviiliial, belief in tiMnsfmniation thii is 
.strange; to trace it.s origin to iusane delusion makes it .-aimgfi 
still, fur sane men are partieiilarly sceptical regarding the t« m1i»\ o| 
the impn'ssioiis of the insane. Sane jm*n, moieov«'r, Imii. \.‘ d m 
Ininsformat ioig not only into malignant wolves, hut al.M. into h.iiiji- 
less eats and hanxs, which in coiiseipumee hee.ime malign. ml and 
d.iiigeron.s. How eun the rationalistic, theory a. count tor a pheiiu- 
iiieiion like this? On tho whole, there .sii ms Ir.tl.* diuihl lluit, 
whether the origin of lyeanihropy rests in toti iip'-m or not, Mr 

* Sir O. \V. Cox, The Mythoh of fhr Ar Ltmdou, 

1870, vol. i. pp. 83 note, 281, 368, 469 ; vol.* ii. p. 78 note. 
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Tylor is in rnfcrring lyranthropons insaiio <lc‘liisions to an 
in*]u'f in lyoantliropy, instijjui <if ascnbiiij; l>ainthropy 
to irisHiio ili'liisious. 

In the niimornus nK'diipval w«)rks <lirrcti*cl to the Htiirty of 
sojfi'iy uiul uitchcnift, the rnnt« nn*orfUn‘()iis]»h!i of lyi*JinUirt»|iy <KTUpy n pro- 
minent ])1 lee In Hfidition to the aiithors who )i . .* heeii nJn'inly mentiuiied, the 
fi may he named an K^^in^ Hpeelal aitention fo thl‘< Ruhjeet: — Wier, I)e 

I'ij’stfjns Dxmonum, AniHtenlani. I’lfuhii, lU't/iunomanie </«.< Surcter$f 

PaiiK, lasO; IhiKUet, I)iih'our.f tiv* Snn'ifin. L\oii\ iM (‘d. Ui08; Laiicrc, Table . 
</r* !' Im'OHiUtnce de Sfaurnn .twytj.. I’aiis. PJl.J ; i’sellns, he Operahone JJgemonutn^ 
I’ariH, IGir*; sec also (llanvil, SiKhlmutmust Trrtimphatu.*, for the Knglisli equi- 
valentR of lycantliropy. 'rie.uiN<-s soli*ly euntlTuil to lyciiiitliropy are rare both 
in niedituval and in modern ijihoh ; Imt a few aie well known, as, for inataiioe, 
those of Hourquelot ami Njn.mn!. fh‘ /ii bjh'nuthroph’, I'liris, 1G15 ; llartz, He 
ir»rMV)//, Stuttgart, ISii? ; lianiij; <ioiild, Y'/k /loot v/ \\‘ere-irulves, London, I8fi5. 
ineldentally, h«>aevL-r, Ivraiithinio Inis eiina^jed Ihe attention of a huge number 
ot writers, most of ulioin fli.-on/c n-g.irdlng its oiigin. An exhnustlie enume.a- 
tion of thPsc cnunid he In-ie atiiin|iled ; but the tollnviiiig norks will be found 
pa rtieulaiiy instruct ive • -iJiiiiiin, /)> ulsrh' Muffiolotjh', v<ds. ii. and ill., 4tll « d., 
JiiMlln, 1K7S; WilclviT. /iltinr ,Silin/f(‘H. ^«ll. ill . lloiin, ISaO; Walt/, Anthropo- 
/(!!/»>, \ol. li., Leipsic, iscii ; Daseiit. yhV.v.//o;a /A(* .Vor/e (Introduction), 
I'jdinbnigh, Is.'iii, Nhin.isu t. /'ooio lo'^knm Vnz.'rfjeuhta SUnunn «<i vol. 

III.. Moscow, isi'i'.!; rUor, I‘ninifhfCti/fnri‘,\o] i., Lomloti, 1X71, and 
chap .\ii. ami w , Lomlon, ; (iulM'in.itis, Xooloijn'ol Ati/fholoijp (e.s|ieelaliy 
Chaps. \i. Mild Ml ), Loudon, 1S72; lialstoii, Sniiys of ttu' Jius.nuin People^ London, 
1X7*.;; Ln sm! ilc ' i Salle, I'lm/i/wr*.'! /o'<h mbs t/u ^'enlre do In / /v/ace, rarl.s, 

l.x' ■ ; , Jj,ril /.■■’• ••■d. I., London. 1x751. Foi tie* u.m.i 

Hhiicels of 1 Mill 111 opy, cmisiilt the Asul n Journal of A/t ntal Hcirm-r, \ul ii 
p. |00(lnl> li. I like), ami aiillioi iticH th e cited. (J. K M*J<.) 

LVC.’AON, sim of Pelasgus or of Aizeiis, was tlio 
mythifjil king of Arcadia, who founded the first city 
Jjycosnura and the worship of Zeus on Mount Lycaeus. 
He, or his fifty impious sons, entertained Zeus and set 
bofuiL* him a dish of human Hesh ; the god pushed away 
tin', di^li in ilisgust and overturned the table at a place 
cidled Trapezus. In punishment either lightning slew the 
king and his sons, or they W'ere turned into wolves. 
PausaniaH (viii. 2) says that Lycaun sacrificed a child to 
Zciis^ and was during the sacrifice turned into a wolf. 
Henceforth the story ran — a man was tuiiied into a wolf at 
each annual sacrifice to ZousLycieus, recovering his liuman 
form after ten years if lie hud not during that time eaten 
human tiesh. Lycaon is evidently the Lyctoan form of 
a very common conception, viz., the divine first man, 
whfjse life is the heavenly fire, who conies to earth 
and returns to Jieavcii as the lightning. The oldest city, 
the oldest cultus, and the first civilization of Arcadia are 
attributed to him. The myaterious cultus and tlie human 
sacrifices, which continued apparently through the historical 
period (Pans., viii. 38), of Zeus Lycaeus have moulded the 
legends of the Lyca?an first man and first king. Moreover 
his name, which is ccninected with that of the mountain, 
suggested a derivation from Xcko?, wolf ; and legends 
analogous to those of the Teutonic were-wolf (see Lycan- 
thkopy) naturally grew round him. 

'late 11. LYCAONIA, in ancient geography, was the name given 
to a province in the interior of Asia Minor, north of Mount 
Taurus. It was bounded on the E. by Cappadocia, on the 
N. by (lalatia, on the VV. by Phrygia and Pisidia, while 
to the S. it extended to the chain of Mount Taurus, from 
which it was, however, in part separated by Isauria, though 
some writers included that district in Lycaouia. Its 
boundaries appear indeed to have varied at dificrent times, 
as was the c ase with all the nations of Asia Minor. The 
name is not found in Herodotus, but Lycaonia is men- 
tioned by Xenophon lus traversed by Cyrus the younger 
on his march through Asia. That author, however, de- 
scribes Icnniurn, one of the principal cities of Lycaonia, as 
included in Phrygia. Put in Strabo’s time the limits of 
the province were more clearly recognized, though Isauria 
was by some authors consiilered as a part of Lycaonia, by 
others as a distim-t province. Ptolemy, on the other hand, 
include.s Lycaonia as a part of Cappadocia, with which it 
may have been associated by the Uomans for adininistrativo 
purposes ; but the two countries are clearly distinguished 
both by Strabo and Xenophon. 

Lycaonia is well described by Strabo as a cold region of 
elevated plains, affording pa.sture to wild as.ses and to sheep. 
It in fact forms a, part of the great table-land which con* 
Ht' tutus the* whole interior of Asia Minor, and has through- 


out its whole extent an elevation of more than 3000 feet 
above the sea. it suffers, moi%over, severely from the 
want of water, aggravated by the abundance of salt in the 
soil, so that the whole northern portion of the province, 
extending from near Iconium to the salt lake of Tatta, and 
the frontiers of (Jalatia, was almost wholly barren. Other 
portions of the country, however, notwithstanding the 
deficiency of water, were well adapted for feeding sheep, 
so that Amyntas, king of Galatia, to whom the district 
w’us for a time subject, maintained there nut less than three 
hand Hid flocks, which brought him in a large revenue. 

'fhoiigh the greater part of Lycaonia is a broad open 
plain, extending as far as the underfalls of the Taurus, its 
monotonous character is interrupted by some minor ranges, 
or rather groups of mountains, of volcanic character, of 
which the Kara Dagh in the southern portion of the district, 
a few miles north of Karaman, rises to a height of above 
8000 feet, while the Karadja Dagh, to the north-east of 
the preceding, though of very inferior elevation, presents a 
striking range of volcanic cones. The mountains in the 
north-west of tlio province, near Iconium and Laodicca, on 
the other hand, are the termination of the great range of 
the Sultan Dagh, which traverses a large part of Phrygia. 

The Lycaonians appear to have been in early times to a 
great extent independent of the Persian empire, and were 
like their neighbours the Isaurians a wild and lawless raco 
of freL‘bootcr.s ; but their country was traversed by one of 
the great natural lines of high road through Asia Minor, 
from Sardis and Ephesus to the Cilician gates, and a few 
considerable towns would naturally grow up along this line 
of route. The moat important of these was Iconium, in 
the most fertile spot in the province, of which it has always 
continued to bo the capital. It is still called Konieh. A 
little farther north, immediately on the frontier of Phrygi^ . 
stood Jjaodicca (Ladik), called Combusta, to distinguish it " 
from the Phrygian city of that name ; and in the south, 
near the foot of Mount Taurus, was Laranda, now called 
Karaman, which has given name to the province of 
Karamania. Dftrbe and Lystra, which appear from the 
Acts of the Apostles to have been considerable towns, were 
apparently situated in the same part of the district, but ' 
their sites have not been identified. The other towns 
mentioned by ancient writers were insignificant places. 

The Lycaonians appear to have still retained a distinct 
nationality in the time of Strabo, but we are wholly in the 
dark as to their ethnical affinities, or relations to the tribes , 
by which they were surrounded. The mention of the 
Lycaonian language in the Acts of the Apostles (xiv. 11) is 
evidently only intended to designate the vernacular tongue, * 
as opposed to Greek, and cannot be regarded as any proof 
that they spoke a different language from their neighbours 
the Phrygians or Cappadocians. 

LYCIA, in ancient geography, was the name given to a Wat« V. 
district in the south-west of Asia Minor, occupying the 
portion of the coast between Caria and Pamphylia, and 
extending inland as far as the ridgt of Mount Taurus. The 
region thus designated is one strongly marked by nature, 
as constituting a kind of peninsula or promontory projecting 
towards the south from the great mountain masses of the 
interior. It was also inhabited from a very e^ly period , 
by a distinct people, known to the Greeks as Lycians, but . 
whose native name, according to Herodotus, was Termilae, 
or (as it is written by Hecataeus) Tremilae, and this is con- 
firmed by native inscriptions, in which the name is written 
Tramilac. Herodotus tells us also that they were not the 
original inhabitants of the country, which was previously 
occupied by the Milyans, and this is rendered probable by 
the fact that a peofile of that name was still found in the 
rugged mountainous district in the north-c&t, who appear 
to ^ve always continued distinct from the Lyciana But 
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the statement of the same historian that they originally 
came from Crete is in th% highest degree improbable ; and 
the attempts to connpct them with the Greek legendary 
history through Barpedon and Lycus, a sou of Pandion, 
may be safely rejected as mere fictions. 

The Lycians alone among the nations in the west of 
Asia Minor preserved their independence against the kings 
of Lydia ; but after the fall of the Lydian monarchy (in 
546 IJ.C.) they were subdued by Ilarpagus, the general of 
Cyrus, though not till after an obstinate resistance in which 
Xanthus, their chief city, was utterly destroyed. But, 
though they were from this time nominally subject to 
Persia, they appear to have enjoyed a considerable amount 
of independence, which they afterwards maintained by join- 
ing the Athenian maritime league. They were conciuercd 
almost without resistance by Alexander, and thus passed 
under the Macedonian dominion, sometimes of the 
Ptolemies, sometimes of the. Seleucidans. But through 
all these vicissitudes, as well as after their ultimate sub- 
mission to the Roman power, they opntinued to preserve 
their federal institutions, which remained unimpaired, in 
form at least, as late as the time of Augustus. Strabo, 
who has preserved to us an account of their constitution, 
which he regards as the wisest form of federal government 
with which he was aciiuainted (a judgment confirmed by 
the high authority of Montesquieu), tells us that the league 
consisted of twenty-three, cities in all, of which the six 
principal were Xanthiis, Fatara, Pinara, Olympus, Myra, 
and Tlos. Those six had each three votes in the general 
assembly ; of the remaiiniug cities the more considerable 
had each two votes, and the rest only one. The payment 
of taxes and other public burthens were apportioned in the 
same manner, and the choice of the supreme magistrate, 
who was styled Lyciarch, and the other magistrates of the 
league rested with the federal assembly. At the same time 
the internal affairs of each city were managed by a senate 
or council (Boulo), and a general assembly of the people 
(Demos), 'in the same nianiuir as was usupj with Greek cities. 
This system of government continued to "Subsist under tlio 
Roman empire, though of course subject to the control as 
well as protection of the sovereign power ; but in the time 
of Claudius dissensions among the separate cities afforded a 
pretext for the intervention of Rome, and Lycia, becaino 
formally annexed to the Roman empire. It was at first 
united in the same province with Pamphylia ; but in the 
reign of Theodosius it was constituted a separate province. 

Almost the whole of Lycia is a rugged mountainous 
country, traversed by ofishoots and branches of the great 
range of Mount Taurus, which occupies tlie whole interior 
or northern part of the district, and sends down to the sea 
great arms or branches, constituting lofty promontories. 
The consequence is that the coast, though less broken and 
irregular than that of Caria, is indented by a succession of 
bays,— the most marked of which is that called in ancient 
times the Qlaucus Sinus, now the Gulf of ^Sfacri, in the 
extreme west of the province, and separating Lycia from 
Caria. A number of smaller bays, and broken rocky 
headlands, with a few small islets lying off them, constitutc3 
the coast-line from thence to the south-eastern promontory 
of liycia, formed by a long narrow tongue of rocky hill, 
known in ancient times as the Sacred Promontory, with 
throe small adjacent islets, called the Cbelidonian islands, 
which was regarded by some ancient geographers as the 
commencement of Mount Taurus-^n opinion justly con- 
troverted by Strabo. But it really forms an important 
point in the geography of Asia Minor, where the coast 
trends abruptly to the north till it reaches the confines of 
Pamphylia. It was beruived by Strabo to bo directly 
opposite to Canopus in Egypt, and to bo the point where 
the interval between the two continents was the shortest. 


Though the mountain ranges of Lycia may all be con- 
sidered as in reality offshoots of Moimt Taurus, soveral of 
them in ancient times were distinguished by be^mrato names. 
Such were Mount Dasdala in the west, adjoining thc'^GuIf 
of Macri, Mount Cragus on the sea-coast, west of the valley 
of the Xanthus, and Mount jMas.sicytus nearly in tlie centre 
of the region, rising to a height of 10,000 feet, while Mount 
Solyma in the extreme east, above Phaselis, rises abruptly 
from the sea to an elevation of 7800 feet. The steep and 
rugged pass between this mountain and the sea, called the 
Climax, or Ladder, was the only direct communication 
between Lycia and Pamphylia. ^ 

The only two considerable rivers in Lycia aro (1) the 
Xanthus, which descends from the central mass of Mount 
Taurus, and flows through a narrow valley till it reaches 
the city of the same name, below which it forms a plain of 
sonic extent before reaching the sea, and (2) the Lunyrus, 
which enters the sea near Limyra. The Arycandus ami 
the Andriacus, which aro intermediate betw^eeu the two, 
are much less considerable streams, and do not flow from 
the central chain. Tho small alluvial plains at the mouths 
of these rivers are the only level ground in Lycia ; but the 
slopes of the hills that rise from thence towards tho luouu- 
tains are covered with a rich arborescent vegetation of the 
most beautiful character. (Bee the description of it by 
Forbes, quoted in Asia Mjxok, vol. iL p. 709.) The 
up[>cr valleys and mountain sides afford good fiasturc for 
sheep, and the main range of Mount Taurus encloses several 
extensive yalhi/ut or upland basin-shaped valleys of tho 
peculiar kind so characteristic of that range throughout its 
extent (see Asia Minok, p. 704). 

It is very difficult to determine tho limits of Lycia 
towards the interior; and the boundary seems to have 
varied repeatedly at different times. The high and cold 
uidimd tract to the nortli-cast, called Milyas (wliich was 
HU[)pose(l to retain some remains of the aboriginal popula- 
tion of Lycia), was by some writers included in that pro 
vince, though it is naturally more connected with Pi>idia. 
A similar tract to tho west of this, and also situated to the 
north of the watershed of Mount Taurus, was termed 
( Vbalia ; but this had no natural connexion with Lycia, 
nor was in early times ever politically united with it, the 
four cities that wore situated in this region- -Cibyra, with 
its ilepcndent towns of (Enoauda, Balbiira, and Bubun- 
having always fi>rmeJ a separate league or 'letrapolis, 
which had no connexion with tho Lycian league. It was 
not till after their annexation to Rome that ('ibyra, with 
tho district adjoining it, termed the Cibyratis, was uiiitetl 
to Phrygia, while the three other towns above enumerated 
were annexed to Lycia. 

According to Artemidorii.s (whose authority is follow^ed 
by Strabo), the towns that formed the Jiyciun league in the 
days of its integrity were tw'enty-lhreo in number ; but 
Pliny tells us that Lycia once possessed seventy towns, of 
which only twenty-six remained in his day. Ixetvnt 
researches have fully confirmed the fact that, notwit listaiuU 
ing its rugged character, tho sea-coast and tho valleys that 
ran up into tho interior were thickly studded with towuis, 
which in many cases are proved by existing nmiaiiis to have 
been places of considerable importance. 1'he names have 
been for the most part ideutifierl by means of inscriptions, 
and we aro thus enabled to fix tho position of the greater 
part of tho cities that are mentioned in ancient autlioi.s. 
On tlie Gulf of Glaucus, near the frontiers of Curia, stood 
Telmessus, an important place, while a short distance fnuu 
it in the interior were the small towns of IXedal.i and 
Cadyanda. At the entrance of tho valley of the Xanthus 
were Patara, Xanthus itself, and, a little hielier n[), Pinara 
on the west and Tlos on the cast side of the valley, while 
Araxa stood at the head of the valley^ just the foot of 
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the pass leading into the interior. Ridyniti, on the elope 
• of Mount (Vagus, seems also tt» have borne the name of 
the nnuintain, as was also the case witli Massicytus, if there 
was i\*jilly a city of the name at. all. Myra, one of tlie 
most important cities of Lycia, oeeupictl the entrance of 
the valley of the Andiiaeus ; on fin* roa^t between this 
and the mouth of the Xaiitlins stood Antiijhellus, while in 
t tlu‘ interior, at a short distance, were found Phcllus, 
Oyaiiese, and (Jandybji. In the alluvial plain formed hy 
the outlets of the rivers Arycandus and Limy ms stood 
Liniyra, ami i‘iicircling the same bay the three small towns 
of Khu;lia[u)lis, (Joryilalla, and (higie. Arycanda com- 
niandeil the upper valley of the river of the same name. 
On the east coast sttaul Olynijuis, one of the cities of the 
league, though it could never have been more than a small 
town, while IVaseli.^, a lit tie. fart her north, which w^usamuch 
mon* itnportaiit place, never belonged to the Lyciaii league, 
and apiK-ars to have always maintained an independent 
position. We lime tim.'i in all twenty-one tow'us of which 
the sites ha\ebeen Jiscertained, but the occurrence of other 
considerable ruins, to which no names can be attached with. 
any certiiinty, conliriris the statement of Pliny as to the 
great number (»f the Lycian towns. 

Th(‘ colli upland district of the Milyas a])pcars never to 
liiive cont iined any town of importance. Podalia seems 
to liavo bei'ii its cliit‘f place. Pa^tween the Milyas and the 
Paniphyliaii CJulf was the lofty mountain range of Solyrna, 
which was supposed to derive its name from the Solymi, a 
peoph^ ineiitiomul by Homer in connexion with the Lyciaiis 
Mild jhi' story of Hellerophon. No such nnme was known 
in hi^t^^ricld timers as an ethnic appellation, but they were 
Mi[»[M»sed by some writers to be the same people with the 
Milyans, wiiile others regard them as a distinct people of 
S'-mitic origin. It w’as in the dank of this inountain, near a 
j)lace (‘allecl I )(.‘liktash, that the celebrated lieiy source called 
the (^himaira, which gave rise in ancient times to so many 
fables, was found. It has been visitc.d in modern times by 
C’liptain Hcanfort, Mc.«*srs iS[>ratt and JM»rlHs, and otheir 
travellers, but is merely a stream of iiillaininable gas 
issuing from crevices in the rocks, such as are found 
ill several jilaces in llm ApiMiiiiiies. No traces of remit 
volcanic action cxi.'^t in lycia. 

F< w p.ofs of A-«i.i Minor wtTc loss kiinwu in niodi m times tluiii 
L\ « 1.1 Tiiil j 1 a vrry ir< i-iit rnpl.iiii Ur, mlurt the In -*t 

t*j \lilt "^eVeMl jil.-iM s oil l}uj ''IM-Co.isl, .'iiel the O in.-ikaMr loi k- 
lie'Mi toiiiliv, ot Telmessii>, Imil ln en nlieinlv tl« '•erilM il hr ri.oKe, 
Imt it .'sji (.'I):il li'b Ffll<;\\s wllulll'it (Il'i^'oVi ?<mI .ilxl «lle\V .illell- 

tioM To t Ji<‘ I \tMor«liii:o \ n< lilies^, of lie* t in .iiieji-iit l«*lietiii>, I 

of • >ejinli]ii.il eliarnet< r. His two vi'^it^ to llie eoimtrv, ' 
ill aiiil wi-re followssi hy a imnv lei^nhir <• \]M*ilitiori ^..rijt 

o>it '-y fie* riiitisli « Io\ et ijijii nt in lor the jHirpose of'tr.ni'jMMt' 

iiij To Kinrl ojil file \.ilii:il)le monuments now in Hie iJnti-h 
Mh-mi'ii, wliil'- Lj< iiierirtfit (now Aihnir.il) Spratt :mi« 1 Pio|i.N-,or 

|■..lw ml K<.i1m . . \ |.1mi. .1 tile iiiteiior of llm <h’slii. t, arel l.iiii <low n | 
it plix .ll || .ihlTe', oil an exeiHeilt III ip. 'I’lie llloijUmeiils llnisj 
hp>ii'/liT l'» li'-'lit ai*. •'•‘rtainly .'oiioiig tin* most iiiten -.1 iiig of ;oiy | 
tint 1 m\' Ic'ii ili-si <i\ , h*(l in Asia Minor, ami, vvliili* flmwing tlci i 
.si Ion.; iullin in r of ( iji ek ai 1 , both in llieir ao’liitei'tMn* ainl .s<*nlp- i 
tin*', piov*.' tin* * n*'!' of a mlivc arrlnteetno* tif wholly 

iliAim-t. oilgin. esp.*. i.illv in tie* t..ek-eiit t*»nil.^, s.mie of whieli I 
poseiit a str.irig*' resnnlil m. e to om* Kn^^lisli Fli/ah**l]i.iii styh*, 
while i>l}ieis ili.'tiiii'tly e\in**‘ their ihriv.ilion from tin* simpio 
e- m it ructi*>ij «>t the nniil .inil timlijr Snilt » ott.ig*'.^ i>f tin* ii.itiv*'.s, 
lint the tin', itn s til it ai e foil ii'l ill i vej \ tow n, sniin* of them 

<)t Very large, si/o, .lo* .ilone .jiMl, n-ut to ,itt«'st tin* pervading 
inllm neti ol (Irnek dvili.'.U iem , ind thi‘4 i-s eonliriin*d )>v tli« 
seiilptures^ which o *. for tin- nn»-l pul wholly Hi»'*;k. Nonu of 
th. m, ilnlretl. <*.in ho :i.7,ejjh**l t** a »*i\ *.li 1\ peiimi, and hiildly 
any ti.i'n can Li fournl of th. intlii* m e «•] A--\ii;in or otln*r 
h. lejilal ai t. 

On-* <*f ihii most interesting lesultsol tin se re« » ni le^earchcs Inis 
Ixs'M tlio 'liscovery of iinmcrons inscripti<*iis in tin- native hingnago 
)f tijc country, and written in a clijir.ietr r, or .it lea-i an aiphalict, 
l*<*foie unknown* rind which ajip* aisto have 1,* i u |>i t uli.ir to f.ycia. 

\ U w of llicse iiibcrintions an* fortiJmiU*ly Itilingnal, in (ircck and 
Ly'‘iarj, wliicft has a clue lo tlieirpauial uii» iji>'**uiiori, and 
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tho investigations of Mr Dan iid Sharpe in the first instance, followed 
by Hu* more inatiuv essays of Moritz J^chniidt and Savelsbcrg, have 
('.stah]isln*d tin* f.o't. th.il the Lyoinn laiigiiago hclciiged to the great 
Aryiin family, and laid close altinitie.s with tlie Zend. Tlie alplia- 
het in vi’hieli tlie iiisi riptions are written is oliviously derived from 
the (h-eek, no less Ilian tweiity-fonr of the lottitrs being identical, 
while most of the additionnl letters apiie.ar to havo been invented in 
onler to express vowel sounds which were not distinguished in 
(h-eek. Xom* of the Lycian inse.riptions, however, any more than 
the sculpt 111 e.s, can Jay claim to a higli aiitiituity. It is ivinurkablo 
that the Hivek alphahi't Upon vvliieli it was founded appears not to 
have been Hie Ionic alpliahet which was in general use in Asia 
Aliiior, Imlw.is more akin to tlie Doric alphabet in use in the Pelo- 
poniit*.se. 

Jill lli.''.<* iii(mIi*iii leMeiiii'hcH see A Journal tiriUen dtirlwj an Hj-cursiou m 
.'iN/fi .Millin', l.on<iiin, I.s:i‘.i, liv* Sir Cliiirlos Fellows; An At'cninit of Oincoi'enes in 
y./ii’vii, l»> the >Miiu* author, Loiulon, lS4t ; Trawls in Li/ria, Milyas^ and ilic 
i^ihiiruiK, \>\ I.ieiiteii.-trit Siiriitt mul Fiof(*saor F.dwiinl Foiln's, 'J \ols., London, 
JM7 ; Minit/. S« liiiiidt, -Vi'we /,ij^isi:he fitudirn^ ileiui, IStlil ; Siivelsberi^ Bfitraije 
£ur Hut iih ritnj dl l' Lykhi'lim Spriu'hi/riikiiialt r, Uoiin, ISTt. (K. H. H.) 

LVtJOPllltON was a Greek poet who flourished at 
Alexandria in the time of Ptolemy l^hiladelphus (285-47 
n.it.). Ho was born atChalcis in Eubinji, and was the son 
of Lycus. lie wrote a number of tragedies, forty- six or 
sixty-four, and Suidas gives the title of twenty of them, 
(jnly a few lines are preserved of these works, w hich gained 
him .'I place in the Pleiad of Alexandrian tragedians. lie 
was entrusted by Ptolemy with the task of arranging the 
comedies in the Alexandrian library, and out of this work 
grew his treatise K-w/AwStas*, in at least eleven books. 
It seems to have treated of the history of comedy, of the 
lives of the comic poets, and of various topics subsidiary to 
the pro[»er understanding of their poems, but nothing has 
been preserved of the work. One of his poems called 
(\tsitan(/ra^ containing 1474 lines of iambic, has been pre- 
.served entire, it is in tbl> form of a prophecy uttered by 
Cassandm, and relates the later fortunes of Troy and of 
the Greek and 'I’rojan heroes. Kel’en'nces to various events 
of mythic and of later time are introduced, and the poem 
ends with a refenmee to Alextinder the Great, wdio was to 
unite Asia and Europe in Lis world-wide empire. The 
style, as befits a ])rnpliecy, is so enigmatical as to have pro- 
cured for Lycophrun, even among the ancients, the title of 
the “ obscure ” (o <rKf>Teti'o?). Tht^ poem is evidently in- 
tended to display the writer’s knowledge of obscure names 
and iiiicuniiuon ni}ths; it is full of unusual words of 
doubtful imianing gathered from the older poets, along 
with many long-winded compounds coined by tlie author. 
It luis none of the (pialiti(\s of poetry, and was probably 
written not for the enjoyment of the public hut as a show- 
piece for the Alexandrian school. It was very popular in 
the Byzantine period, and was read and commented on 
very fretiuently ; the collection of scholia by 1. and J. 
T/etzes is very valiiahle, and the MSS. of the Vansttndra 
are numerous. A few neat and well-turned lines which 
have been preserved from Lyco[iliron’s tragedies show a 
much better style ; they are said to have been much ad- 
mired by klenedemii.s of Eretria, although the poet had 
ridiculed him in a.satyric drama. Lycophron is also said 
to have been a skilful writer of anagrams, a reputation 
which does not speak highly fur liVs poetical character. 

Tv\’o passjigc..s of Uii* LVmvow/m, 14-10 50 and 1220 82, in which 
th(i rarcc.r of the Roman j>co]»li* and tlicir utiivciHJil cmjiirc mo 
.s|»ok«*ii of, could fvidfiiHy not have born written by mi Aloxaii- 
driaii ]>oct of 250 ii.e. JIoii.to it lias boon inaintainiMl by Niolmbr 
and otliers that, tho ]>oom was writ I* n byalutor |)oet iii^itioricrl by 
Tzi'tzos, but tho opinion of Wolekor is geiiorally ootiiitoil inoro 
jiriibfiblo, that these puragniphs sivo a lutoT intcrpohitioii ; a pro- 

J ilii'tio [looiii is pooiiliarly jiablo to havo additioiis inserted, and the 
{oiiniii rule was tlio muHl natural siibjoot to a<l'L 
»Soo. \Vol« k(*r, Orhrh. Trtt/f. ; Konzo, Lyrophrtmis DletU/M * ; 
and Itornliardy’.s and nthcr lii.-*tori(!H of Hroek litoraturo. 

LYCOPODIUM. TJiis and SelagineUa are tho two 
chitif genera of the order LyvtqmdiaHeiK or club moBHea. They 
are ilowerless herbs, and mostly creeping ; 4>ut during the 
period of the development of cuul plauts members of thia 
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order attained to the dimensions of lo^ty trees. A remark- 
able bed of Scotch coal called the “ better bed ” was found 
on microscopical examiiiAion to be almost entirely com- 
posed of the spores And sporunges of some “lycopod.” 
There are one hundred species, which occur iu all climates, 
live being British. The leaves of lycopodium aro for the 
most part small, and thickly cover the stem and branches. 
The “fertile” leaves are arranged in cones, and bear 
sporanges in their axils, containing spores of one kind 
only (of two kinds in SelagitwUa), The prothalliiim 
developed from the apbre is a subterranean mass of tissue 
of considerable size, and bears the male and female struc- 
tures {anth^ridia and arc/iegoum). See Micrograph ic 
Diet , ; Le Maout and Decaisne’s De8i\ and Anal, 

Eng. ed., p. 911 ; and Sachs Text-hook of Dot, ^ h^ng. cd., 
p. 400 8(j, Gerard, in 1597, described two kinds of 
lycopodium {ilcrhall^ p. 1573) under the names Mitanix 
deutifinlatiis^xni Mu^ciis r.lavatns (A cUioatuvi^ L.) as “Club* 
M(»sse or Woolfes ^lawe Mosse,” the names being in Low 
Dutch, “Wolfs Clanwen,” from the resernblatice of the 
club-like or claw-shaped shoots to the toes of a wolf, 
“whereupon we first nanu^d it Lgropodion,'' Gerard 
also speaks of its emetic and many other suppostul 
virtues. L, iSelago^ L., and L, cathfirticmn, Hook., of »Soiith 
America, have been said to bo, at least when fresh, 
odhurlic; but, with the exception of the spores (“lyco- 
podium powder ”), lycopodium as a drug has fallen inti> 
disuse. The powder is used for rolling pills in, as a 
dusting powder for infants’ sores, ike. It is highly in- 
llamniablo, and is used in pyrotechny and for artificial 
lightning on tlio stage, tf the hand be covered with the 
powder it cannot be wetted on l%nng plunged into w'att‘r. 
Another use of lycopodium is for dyeing ; woollen cloth 
boiled with species of lycopodium, as A clavahim, becomes 
blue when dipped in a bath of Brazil wood. 

LYCURGUS, a famous Spartnn hiwgivcr. A.s even 
the ancients themselves differed so widely in their accounts 
of Lycurgus that I’lutarch coidd begin his life by saying 
that he could assert absolutely nothing aljput him which 
was not controverted, is not surprising that inoilern 
historical criticism lias been disposed to relegate him 
wholly into the ri!gion of pure myth. One tradition wouhl 
put him as far back as the age of Troy ; another wouhl 
connect him with Homer ; wliilo Herodotus implies tliat 
he lived in the 10th century b.<!. It is now usual, on tlio 
strength of a [lassage in Thucydides (bk. i. chap. 18), which 
represeuts Sparta as having eujoyocl a well-established 
political coustitutioii fur as much as four hundred years 
before the Peloponnesian war, to assign him to tho 
9th century b.g., and to accept him as a real lii.storical 
person. But as to the character and result of his legisla- 
tive work there still remain very conflicting opinions, duo 
to the circumstance that such data n.s wo possess aro 
susce[>tible of exceedingly diverse inferences and iiiler- 
pretatiouB. Plutarch’s life, which is tho fullest and most 
detailed account we have of him, is not muroly the com- 
pilation at second hanfl of a late ago (2d century), 
but also abounds iu statements which any ono wfith any 
knowledge of the early growtli of political societies fools to 
be inherently improbable, Groto prefers on the whole to 
be guided by what may bo fairly inferred from the al1usion.H 
to his legislation in Aristotle, as being ono of our earliest 
sources of information and certainly tho most philosophical 
estimate of his work. With Thirl wall he takes him to have 
been a real person, and assumes that he was the instrument 
of establishing good order among the Spartaus, hitherto, 
according to Herodotus, the most lawless of niankind, and 
of thus laying the foundations of Spartan strength and 
greatness. ^ 

The traditional story was that when acting as guardian 
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to his nephew, Labotas, king of the Spnrtans, ha imported 
his new institutions from Crete, in which a brancli of tho 
Dorian race had for a considerable [»eriud settled themselves. 
It was said that he had travelled widely, ami g;itU*n'.d 
political wisdom and experience in Kgypt ami even in 
India. With tho support of the Didphic oracle, wliich 
was specially reverenced by Dorians, ho was able to accoiu- 
plisli liis work and to regulah?, down to the smallest details, 
the entire life of ISparta. Ho lived to see the fruit of Lis 
labour, and, having bound his follow countrymen to chauL't) 
nothing in his laws till his return, ho hfft then f<»r Delphi, 
and was never scon by thorn again. The oracle declan «l 
that Sparta would prosper as long as she lield f ist by his 
legislation, ami tliis a temple was built tohi^ hoiioui, 
and lie was worsliippcd «ms a god. 

It was the fasliion with writers like, Plutarch, from whom 
our notions of Lycurgus have been mainly derived, to 
n'pivscat the Spartan lawgiver as the author of a wliolly 
new set of Laws and institutions. Tt need hardly be said 
that any. such view has long been abandoned, and th.it 
^yciirgus’s work, great as it no doubt was, ilid not go 
biyoml forniLilixting what already existed in germ, ami 
Was ill fact the peculiar heritage of tlie Spait.ius as 
niciiibers of tho Dorian race. It has been contended that 
thf5 laws of S[iarta wito tlie typical Dorian Jaws, and that 
Sjiarta herself was tlui spei-i.d representative, politically 
and .snrially, of the Dorian race. ft a[»[»ears, however, to 
have been the giaieml view of the Greeks themselves th.'it 
many t>f her im»st im[>orlant institutions, more especially 
the severity of litw military training and of her home- 
discipline, were [>cculiar to Sparta, and w'crc by no mean.s 
shared by siicli states as Corinth, Argos, Megara, all of 
Dorian orijjjn. (.Jroto lays great stress on this point 
(Iliston/ o/Orrrrc^ chap, vi.), and maintains that it was the 
.singularity of the R[)artaii linvs which made such a ileep 
inipres.>iou on the Greek niiml. The truth indeed seems t«» 
be that h>[>artsi’s political organizntion in itsinniii lines was 
of tho J)orian type, and resembles tln» pictures given us 
in the Homeric poems, but lliat imich in her social life and 
military urrangements was .absolutely unit pie. It is here 
that in all probability may be Iraiaxl the genius and fore- 
sight of Lycurgus, and he may thus w^ell ileserve the credit 
<»f Jifiving started S[)urta «>ri a mnv career. 

The Council of elders {grrottsia^ or senate), a distinctive 
feature of the Rellcnie states generally, must have existed 
at »Sparta long before Tiynirgns. nor is it at all certain th.it 
he fixed its miinber at twenty eight, the two kings wdio sat 
and voted in it making it ui> to thirty memlKrs. It was 
electcil from the [»cople from caiidii lutes who h.ad reacht‘d 
tho age. of sixty, ami a sen;iti»r once elected was a senator 
for life. It united the functions of a ilelibcrative assembly 
and of a court of justice, and it prepared measures which 
were fnmi liruo to time subiuitied to periodical as.semblies 
of the piHiple, which, however, had simply to accept or 
reject, without any power of amendment or criticism. S»» 
far the constitution of Sparta, was distinctly oligarchical. 
Tho two kings, who.se oflice was hereditary, aud whose de 
scent w^as from the famous family of the Heraclids, had 
but very limited political pow'ers, and, with some few excep- 
tions, even little more than ordinary senators. They owed 
their posit icni and prerogatives to the religious sciitiiucnt 
of the peo{>le, which reverenced their noble ami ((ua.si 
divine origin, and accepted them as legitimati ly tho high 
priests of the nation, and ns specially tpialitii il in gieat 
emergencies to comsult tin*. Delpliic onicle and rc< L‘i\c its 
answers. An ample royal domain w^as assigned to them, 
and .some rather delicate legal matters, .such a.s tho hestow^- 
nieiit of tho hand of an orplian hein*ss, A\cre entrusted to 
their discretion. By far the most important of their 
duties was the command of the army uv*a foreign oxpedi- 
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tioii, witl^ however, the asHistance of a council of war. In 
fact they closely reeombled at all points the kings of the 
heroic age, and the hom)iir and reverence in which they 
wore held was far greater than their actual power, which 
really was curtailed within such narrow limits that it was 
not possible for them to establish anything like a tyranny 
or despotism. 

One great chock on tlie kings was a board of magistrates, 
annually elected by the i)eople, termed ephors, a name not 
confined to Sparta, whence we may fairly infer that this 
institution, iilho by no means owed its origin to Lycurgus. 
A comparison has been suggested between the Spartan 
ephors and the tribunes at Home. Both were certainly 
popular magistrates, and as it was at Rome, so too at Sparta, 
at any rate in her later days, these magistrates made them- 
selves the great power in the state. There was a form of 
ancient oaths between the king and the ephors, the king 
swearing that he would respect the established laws, and 
the ephors swearing that on that condition ho should retain 
his authority and prerogatives. The unanimous view of 
antiquity was that it was the special business of the ephors 
“ to protect the people and restrain the kings.'* We gather 
from passages in Thucydides that they had in his time great 
political influence, and in the time of Aristotle they had 
attained such a position that he says they did not choose 
to conform themselves to the strict discipline prescribed to 
Spartan citizens. Although the king ttjok the conimand 
ill war, it was for the ephors to say when war should be 
made, and on what terms peace should be concluded. Any 
public magistrate, the kings not excepted, was liable to bo 
<*alled to account by them, while they themselves seem to 
have boon irrespon.sible. Of course tlve fact that tliey w^ere 
annually elected necessitated a general conformity in their 
policy to the popular will. But so great and arbitrary 
were their powers that Pluto hints that the Spartan consti- 
tution might be almost described as a tyranny. Indeed 
tliey were to Sparta what the House of Coiiiinons is to 
lilnghiud, “the moving spring,” as Arnold says {Thmy,^ 
App. 11.), of the whole Spartan government. 

Of the institutions we have described, not one, as w'O 
have seen, was peculiar to Sparta, or, it may be inferred, 
due to Lycurgus. They wore indeed all connected by 
tradition with his name, and we may believe that he did 
his best to put them on a sound basis, though, as to tho 
ephors, there is reason to think that they formed no part 
of the original Spartan const itution. One thing is certain 
that there was a permanence about Lycurgus's work, what- 
ever it may have been, to which Sparta’s long freedom from 
revolution was unanimously attributed. She owed this no 
doubt mainly to her peculiar social customs and usages, 
and it is liere that in the opinion of both Grote and Thirl- 
wall we must specially look for the reforming hand of 
Lycurgus. 

It was of the first importance that tlie Spartan should 
be an eflicient soldier. He was a conqueror in tho midst 
of a subject population, to which he stood in the same 
relation in which tho Xorman for a time at least stood to 
the Saxun. ’J’his subject population was made up of two 
classes, the Perio-ci (dwellers round the city) and the 
Helots, the first being freemen and proprietors scattererl 
throughout tho townships and villages of Laconia, with 
some jiowers of local self-government, but with no voice in 
the affali’S of the state, while the latter were .simply serfs, 
attached to the soil wliich they cultivated, like the villein 
of the feudal period, for Sjiartau proprietors, to whom they 
paid a rent eciuivalent, it is said, to half of tho entire pro- 
duce. Their condition, though a humble and in some 
respects a degraded one, was at h ast free from the worst 
incidents of* slavery, as they lived with their wives and 
families, ^nd could not be sold oui ot the country. Thus 
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hey must have foil tliemselves an integral part of the state, 
which employed them in military service, and rewarded 
them from time to time with the gift of freedom. 8tiU, 
as an oppressed class, they often gave uneasinew to Sparta, 
and on one memorable occasion, recorded by Thucydides 
(iv. 80), as many as two thousand of them were treacher- 
ously and secretly massacred for reasons of state expediency. 
There was even a regular and legalized system of thinning 
their numbers by stealthy assassination, knoWn as, the< 

“ crypteia,’* and carried into effect, bv young Spartans who 
were annually commissioned to mjge the country with 
daggers for this horrible purpose. If under ordinary 
circumstances the frugal and industrious Helot might exist . 
in tolerable comfort and even, hope for freedom, he must , 
have been made to . feel that it was exceedingly dangerous 
to be too aspiring, and the inferiority of his condition was 
clearly marked by a distinctive dress which he dared not 
lay aside, any more than he might presume to sing any ot 
tlio national songs of Sparta. , 

It was by the toil of the Helots that the Spartan was 
enabled to live, as we should say, the life of a gentleman, ' 
devoting himself to hunting and military exercises along 
with some slight admixture of mental culture, based mainly 
on music and poetry. It was not, however, a life of ease 
and enjoyment. His physical training was proverbially 
severe. From the age of seven he was put under a rigorous, 
state discipline which inured him to the patient endurance 
of the most extreme hardships. The ideal at which he 
was specially taught to aim was a calm passive fortitude, 
which implied that he lived solely for the state. Spartan 
youths would compete with each other in submitting 
themselves to the lash before tho altar of tho goddess 
Artemis, and would, it is said, sometimes suffer even to 
death without any visible emotion; The story that they * 
were habitually trained to theft means that they had licence 
to roam the country and forage for food, which they were 
expected to carry ofi without detection. In every way 
they were trained to feel themselves at home amid perfl 
and hardship. 

The Spartan woman, whose bgsiness it was to be the . 
mother of brave and robust children, was naturally held in 
great honour, and accordihg to Aristotle had at least in liis 
time great influence on public affairs. The maiden was 
trained in much the same fashion as the youth, aud was 
exercised in running, wrestling, and boxing, and thus at f 
Sparta there was a much freer intermingling of the sexw 
than in any other Greek state. In this respect Spartan 
fashions of life seem to have been altogether peculiar , 
Spartans. Tho effect of such a training bn thb ’women 
would as a mutter of .course be to give them masbuline sen^- ; 
ments and aspirations, and we can well understand wi)^ ^ 
regard would bo paid to their praise or cenbure. The pp8itioi|i 
of women in Sparta takes us back to the old heroic ages, and . 
reminds us of many passages in the poems of Homer. , 

One of tho features of Spartan life, iu thorbujgh harmpty 
with its general purpose and tenor, was the public tum, 
the “syssitia,” according to the Greek phrase. Every jbjitizein ‘ 
was bound to be a member of the mess, which was artan^ 
in a number of joint tables, each providing from his allot^ 
ment of land a prescribed quota of provisions, with wine 
and game from the public forests, and the gnests bdng 
distributed into parties of fifteen persons, and chosen. 
ballot. Attendance at the mess was strictly enforced, aud ' 
even the kings were not permitted to excuse them^lves. 
The claims of the state on her citizens, aud the djutj^ or 
obedience to state discipline, were thus kept perpetually . 
present to the Spartan’s mind. 

With trade and industrial occupations, even agriculture^ 
the Spartan had nothing to do, all this .being left to the 
Periceci and Helots, might have anticipa^ tW 
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would be the case with a military aristocracy. The story 
that Lycurgus restricted Sparta to an iron coinage can* 
not well be reconciled with the fact that silver money 
was not in use among the Greeks till a century after his 
time. 

The organization of the Spartan army was always greatly 
admired by the ancients. Xenophon praises its system of 
tactics for an admirable simplicity in the midst of seeming 
intricacy,” and in Thucydides (v. 66) we have it described 
as based on an elabosato graduation of authority, by means 
of which the general’s orders were transmitted to the rank 
and file with the utmost promptitude and accuracy. The 
strength of the army consisted mainly in infantry, every 
Spartan being a heavy-armed soldier, and the light troops 
being made up out of the I’ericeci and Helots. The Spartan 
cavalry never had much repute, and it was always regarded 
as a decidedly inferior branch of the service. Nor did 
they seriously apply themselves to sieges or to sea warfare. 
Though a brave,* they were a very cautious and wary 
people, and all their military operations were conducted 
with extreme secrecy. It was a fixed principle with them 
not to engage the same enemy with needless frequency, 
and not to carry a pursuit furtlier than victory really 
required. Anything like cowardice was a disgrace whicli 
reduced a citizen to the condition of an outcast. “ With 
it or on it ” were the words with which the Spartan mother 
would bill her sun return when ho left homo with his 
shield to fight for Sparta. 

Lycurgus is fairly described by Qrotc {Hist, of Greece, 
chap. 6) as “the founder of a warlike brotherhood rather 
than the lawgiver of a political qpmmiinity.” The Spartan 
was to bo almost wholly estranged from homo ties, and to 
live only for the state. His training, though admired both 
by Plato and Aristotle as directed towards a noble ideal, 
was felt by them to be very imperfect, inasmuch as it 
cultivated only one side of human virtue and contemplated 
the circumstances of a camp or a garrison rather than of a 
state organized on a really perfect basis.* 

With the reforms of Lycurgus Plutarch connects a 
sweeping readjustment *of the entire system of landed pro- 
perty, whereby Laconia was parcelled out into .‘19,000 
equal lots, 9000 being assigned to 8[»urtan citizens, and 
the remainder to their free subjects, the Peril cci. It was 
the fashion with certain ancient writers to assume some 
such measure in the case of every early legislator or 
reformer. But it is to be noted that we have no hint of 
any such repartition of land by Lycurgus till we come to 
Plutarch, and this fact so much impressed Grote that he 
utterly rejects the story. All historical evidence, lie 
maintains, points to great inequalities of property among 
the Spartans from the earliest times, and is therefore 
irreconcilable with any such belief. Hero indeed he seems 
to be on sure ground, but it may bo quite possible that 
even with equal lots of land there were decided ine- 
qualities in wealth. There may have been citizens rich 
in flocks and herds pastured* on common ground, of which, 
we have reason to believe, there was considerable extent. 
Plutarch’s account is favoured by the fact that equal 
distributions of land wore often made in early days by 
conquering peoples. The question is one on which it 
seems impossible to arrive at a certain and definite con- 
clusion. Possibly, as has been suggested by M. Laveleye, 
some old tradition of an equality of landed property may 
have been the origin of the belief that a redivision into 
equal portions was a part of the system of Lycurgus. 

There was, however, an equality which he certaitily did 
attempt to establish. Every Spartan, rich or poor, had 
to submit to the same liard discipline and to aim at the 
eame ideal. The attempt was not altogether unsuccessful, 
though the subsequent history of Sparta shows that several 


of her citizens fell so far short of it as to disgrace them- 
selves by actual dishonesty in the public service. But 
wo may fairly credit Lycurgus with a work which laid 
deep the foundations of a very remarkable and at times 
a truly noble patriotism both in the men and women of 
Sparta. 

Tht> best accounts of Lycurgus and bis legislation will lu* frniiid 
ill Grote’s and Tliirlwall’a liistories, and in Miillur’s Dorians. Tlio 
chief original sources from which our knowledge of th«* sDbjt t t is 
derived aio the writings of Plutarch and Xenojihoii, and Aristotle’s 
Politics. , (W. .1. H.) 

LYCURGUS, one of the ten great Attic oraUns, was 
born about 396-93 uc. His father was named Lyeopliion, 
and he belonged to the old Attic family of the Kteobutada*. 
lie is said to have been a pupil both of Plato and of 
Isocrates. His early career is quite unknown, but after 
the real character of the great struggle witli Philip of 
Maccdon was becoming manifest be was recognized along 
with Demosthenes and Hyperides as one of the diiefs of 
the national party. He left, the care of external relations 
to his colleagues, and devoted himself to the internal 
organization and the financial administration of the state. 
He managed the finances of Athens for twelve successive 
years, being chosen rafiLaq Kotvrj^ irpocruSov, probably in 
341 for a term of four years, and in the two succeeding 
terms, when the actual office was forbidden him by Jaw, 
directing it through a nominal official chosen from his party. 
Part of one of the deeds in which he rendered account of his 
term of office is still }>reservcd in an inscription (Corp, 
/tiiirr, 6V., i. No. 247 ; (Wp. Tnscr, Att,, ii, ]>t. 2, No. 
2^^9). During this time 18,900 talents pas.sed through 
his hands, and he raised the public income to 120f) talents 
yearly. His integrity and his skilful management were 
liighly appreciated by tlie people, who refused to deliver 
liim up when Alexander the Great demanded his surrender ; 
many private persons deposited money under his charge. 
He was also appointed to various other offices connected 
with the preservation and inq>roveinent of the city. Ho 
was very strict in his superintendence of the public morals, 
and i)asscd a sumptuary law to restrain extravagance. On 
the other hand he sliowed a noble and liberal .^ipirit in all 
that concerned public expenditure ; he did much to 
beautify and improve the city by fine buildings ; and he 
passed a famous law ordering that statues of the three 
great tragedians should be erected, and that a careful 
edition of their tragedies should be made and j)reservud 
among the state ari’hives. 

Lyrurgiis was a man of’artion and not of wordh : his orations, of 
which litteen were publishiMl, arerritici/ed by the ancients for their 
awkward arrangenieiit of matti r, haishncss of style, and the ten- 
dency to digresrions about mythology and j»ast history, while the 
noble spirit and the lofty ni(»rality that bivalhe through them are 
highly praised. Only one of the orations, that against Lewrates, 
has been preserved, and fully heaisout the i ritieism of the ancients. 
He was evidently one of the last exaniph s of the finest Atlicniari 
t\q)c — full of religious feeling, as became one of the Klcol>ulaila\ 
the family in which tlie jtriesthood of Athene Poiiiuswas hereditary, 
proud of the history and the religion of his country, ami resolved 
to ml w'oithily of it and to make others do the same, .severe and 
stern in his treatment of offenders and frequently proNeeuling them 
in the public courts, but generous and libiTal in all tliat com criied 
tlie glory of Athens. 

LYDGATE, John, a monk of Bury St Edmunds, was the 
most famous English poet of the 15th century. He is a 
standing refutation of a popular notion that the extra- 
ordinary colla()6e of English poetry after Chaucer dis- 
appeared from the stage was due to the unsettled state of 
public affairs. The exact dates of his birth and death are 
not ascertained, but ho began his occupation as a verse- 
maker before Chaucer’s death, and probably ended it 
several years before the Wars of the Roses broke out. 
Public aflairs were not more unsettled during ]^is lifetime 
than during the lifetime of Cbauct^. Like Chauceri 

. • XV. - 13 . 
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f Lydgate enjoyed tile patronage of the royal family. He droases, architecture, aa well as in making literal^ 
was the poet laureate ” of his generation. He translated mrisons, render his yerses usefifi as materials for ,th^ ^ 

Benoit de St Maure’s History of Troy '^at the command- historian; but in artistic skill he is a «8ad falling off froia;\ 
mcnt ”*of Henry V.; ho wrote a poem on the battle of haucer. Personally he seems to have been a lii^ly monk > 
Agincourt; the coronation of Henry V£I. furnished him enongh. In his Testanmt he makes confession to having- 
with another theme; the *‘Good Duke Humphrey” of been a terrible boy, 'disposed to many unbridled passions.” 
Gloucester commanded ” his translation of Boehm upm He fought with his schoolfellows, and scoffed and made \ 

* the Fall of Princes. The monk of Bury was in short a mouths at them like a wanton ape” ; he played trnaht; ^ 
profession^ poet. According to Warton fie opened a school .nd forged leesings ” in excuse ; neither hedge nor woU' « 
in his monastery for teaching the sons of the nobility the could keep him out of orchards ; he ^^told cherry-stones^^ 
arts of versification and the elegancies of coni\>osition, and when he ought to have been at church, and threw his ' 

)t would Seem from tlie chancter and the variety of the paternoster and his creed at the cock. Highly deedrous 
pieces attributed to him — disguisings,” “mummings,” respectable old men often take a-pleasure in looking back, 
lives of saints, translations of standard works, devotional as Justice Shallow did, to the follies of their youth, andj 
pieces in metro, metrical paraphrases of proverbs — that he perhaps exaggerating them, but there is nothing, in'^, 
was ready to write to Order on any theme submitted to Ijj'dgate’s confession inconsistent wltt his poetry. A dfcdl ' 
him. Lydgate attracted a good deal of attention from our writer is generally a person of high animal spirits ; only* 
early printers and antiquaries, his Fall of Princes being that could sustain him through platitudes which other ‘ 
reprinted four times before the accession of Elizabeth. The people find so dreary, * * (w. M.) f ' • 

fact that it was the largest poem in English of a tragic LYDIA. It is difficult to fix the boundaries of Lydia iNlts &»• 
cast may have had something to do with the popularity of very exactly, partly because they varied at different times, 
this work. The of Thebes^ based on Statius and partly because we are stQl but imperfectly acquainted with 
Boccaccio, is generally su[)posed to have been one of his the geography of western Asia Minor. The name is first 
first essays. It is told as one of the Canterbury tales, — found, under the form of Luddi, in the inscriptions of the - 
the poet in his prologue feigning himself to have joined Assyrian king Assur-bani-pal, who received tribute from- 
Chaucer’s pilgrims at Canterbury, and recited this tale at Gyges about G60 B.C. In Homer we read only of Mseonians 
the host’s command as they rode back. Possibly more (7/., ii. 865, v. 43, x. 431), and the place of the Lydian capital 
than one of two hundred and fifty-one separate poems, Sardes is taken by Hyde (/^., xx. 385), unless this was the 
most of them short, ascribed to Lydgate by Kitson, havo name of the district in Which Sardes stood (see Strabo, xi^. . 
been ascribed to him on very slender authority. But the p. 626).^ The earliest Greek writer who mentione^ the 
works undoubtedly his are so commonplace in thought name is Miinnermus of Colophon, in the 37th Olynipiadl 
and sentiment, and so clumsy in execution, — with all According to Herodotus (i. 7), the Meiones (called Mssonea 
allowance for transcribers* errors and imperfect editing, — by other writers) were named Lydians after Lydus, the son 
that no injustice can have been done to his reputation by of Attys, in the mythical epoch which preceded the rise of 
attributing any doggerel to his facile pen. He was the Heraclid dynasty. In historical times, however, the ,, 

, evidently a great reader of poetry, a scholar accomplished Mtcones were a tribe inhabiting the dtetrict of the Upper 
in amoutit, had probably a large indiscriminate enjoyment Hermus, where a town called Maeonia (now Mennm) 
of poetry, and probably also a boisterous enjoyment of his existed (Pliny, JY.*//., v. 30; Hierocles, p. ’670). The. 
own facility in building up stanzas. His own inlintal life Lydians must originally have been an allied tribe which, 
was probably the reverse of dull. But, like many another bordered upon them to the north-\lest, and occupied the:r 
Belf-satisfied versifier, lie is tlie cause of dulness in other's, plain of Sardes or Magnesia at the foot of Tmoliis and"^' 

In reading him with his own contented si)ii'it, one catches Sipylus. They were cut off from the sea by the Oreek8|V 
some faint reflexion of the gleeful lia])pine.ss with which who were in possession, not only of the Bay of Smyrna, butA; 
he seems to have poured out liis abundant store of thrice- also of ' the country north of Sipylus as far as TeodiuUB, iH;' 
repeated phrases and images. Of artistic sensibility ho the Boghaz, or pass, through which the Hermus forces 
was entirely destitute. He claims our .sympathy by his way flrom the plain of Magnesia into its lower valley/^ Iff 
warm* admiration for Chaucer, but admiration gave him Homeric epigram the ridge north of the Hermus^ on which 
no share of Chaucer’s economy of touch, rapid vivacious the ruins of Temn us lie, is called Sardene. NorthwgEd 
movement, and subtle wit. His lines are eked out by Lydians extended at least as far as the Oygeean X^k^^^i|et' 
tautologous and feeble epithets, and garrulous repetitions — Coloe, now MermeTeh\ q^nd the SaYd6ne range' 

“ as clerkes can you tell,” “ in boi)ke.s as I rede,” “ the story Dnmanly Dagh), The plateau of the Bin J3ir Tep^, ofi 
saith certain,” ‘‘the story can devise,” “the story can southern shore of the GygoBan Lak^i was the chief 
reherse,” “ the story 8pcuifie.s,” “ the story maketh mind.” place of the inhabitants of Sard^ and is atill ; tbio}r)y<| 
Something is expressed in learned terms, and then the studded with tumuli, among which 

same thing is repeated “in plain English.” Lydgate is towers to a height of 260 feet. ;^Ne|tto S^tdes, ;Jfi J 

seen at his best in his illustrations of proverbs and maxims ad. Sipylum was the chief ifi^y a>f the coun^; ha* ^ 

of homely morality, and by far his most successful metre taken the place of the ancient iSipylus, now pr^bc^ly riefl \ 

is a stave of eight four-beat linos with a rhyme from the scntecl by an almost inaccessible acropolis discovered 

first half recurring in the second. A Satirical Balad on Mr Humann not far from M^esia on the northern ol; 

with the ref rain “So as the crab gotheforwarde” of Mount Sipylus. In its neighbourhood is tl^ faittol^ 

A Satirical Pescription of his Lady, with the refrain seated figure of “Niobe” {7f.,.xxiv. 614-17), cutout of tnfe 

“When she hath on hire hood of green”; A Loven^s Com^ rock,, and probably intended, to r^resent 

plaint \ Thoiike (hjd of Alle ; and Make Amendes — all in Cybele^ to which the Oreeks* .attp^ed their' legend >.<4^ 
this metre — are among the most favourable specimens of Niobe. According to PUny (v,.’ iBil)/ Tantalis^'.’aftal^^^ 
his powers. A line of five accents seems always to have swallowed up by earthq^uake in tha pool Sale oV '^oeil^ 
driven him into prolixity. The London Lackpenny, to thi was the ancient name . Of Sipylus. eapit^;>ol 

refrain of “ But for lack of money I might not spe^,” th< Maeonia” (Pans., vii. 24; Stinibo, 
best known of his humorous poems, is also in four-beai 

.linos, thoqgh there are seven lines in the stanza. ^ Plin 7 (v. S0)make8ittheXBoniaeAattie. ' % 

Uydgate^a ggpiousnfbta of detail in describing customS] * See W, M Bsmssy 



LYDIA 


99 


' ' XJndir the HeraeUd. dynasty tlie limits of Lydia must 
hM been already extended, since according to Strabo 
miif p< 590)} the authority of Gyges reached as far as 
we TroadLand we learn from the Assyrian inscriptions 
that the wme king sent tribute to Assur-^bani-pal, whose 
dominions were bounded on the west by the Halys. But 
under the Mermnads Lydia became a maritime as well as 
an inland power. The. Greek cities were conquered, and 
the coast of Ionia included within the Lydian kingdom. 
The successes of Croesus finally changed the Lydian kihg- 
dom into a Lydian empire, and all Asia Minor westward of 
the SUd^} with the exception of Lycia, owned the supre- 
macy .of Sardes. Lydia never again shrank bock into 
its original dimensions. After the Persian conquest the 
Mmnder was regarded as its southern boundary, and in 
tbe£oman period it comprised the country between Mysia 
. andxiaria on the one. side and Phrygia and the .£gean on 
the other. 

Lydia proper *waa exceedingly fertile. The hill-sides 
. were clothed with vine and fir, and the rich broad plain of 
Hermus produced large quantities of corn and saffron. 
The climate of the plain was soft but healthy, though the 
‘ country was subject to frequent earthquakes. The 
Factolus, which flowed from the fountain of Tame in the 
Tmolus mountains, through the centre of Sardes, into the 
Hermus, was believed to be full of golden sand ; and gold 
mines were worked in Tmolus itself, though by the time 
of Strabo the proceeds had become so small as hardly to 
.'pay for the expense of working tlism (Strabo, xiii. 591 ). 

■ Mmonia on the east contained the curious barren plateau 
known to the Greeks as tlic^ Catacecaumene or Burnt 
country, once a centre of volcanic disturbance. The 
; Gygasan lake (where remains of pile dwellings have been 
...found) still abounds with carp, which frequently grow to a 
. very large size. 

Herodotus (i. 171) tells us that Lydus was a brother of 
.Mysus and Car. The statement is on the whole borne out 
‘‘by the few Lydian, Mysian, and Carian words that have 
been preserved, as well as^by the general* character of the 
‘ oivilization prevailing* among the three nations. The 
slanguage, so far'as can be judged from its scanty remains, 
was Indot-European, and more closely related to the 
.'Trestem than to the eastern branch of the family. The 
.ra^ .lyas probably a mixed one, consisting of aborigines 
;^.and Arjjriaxi immigrants. It was characterized by industry 
'ania o^mniercial spirit^ and, before the Persian conquest, 
vlqir btav^ ^ well. 

, ;*{nikey^gtoii of the Lydians resembled that of tho other 
. cdlyiti^jla, .nation^ of Asia Minor. It was a natare<worshi[>, 

. W^ch.ai J^es- ^ wild and sensuous. By the side of 
X thb auptmsi. god . Medeus stood tho sun-god Attys, as in 
^ object of the popular cult He was at 

; 0^:;.^%;; Bon‘-,an bridegroom of Cy)>elo or Cybebo, the 
• \m6^r^pf :^ie..gp^,>hose image carved by Brotoas, son of 

Sipylus (Paus., iii. 22). 
the Semitic Tamm^z.dr Adonis, he was the beautiful 
' mutilated' himself in a moment of frenzy 

. pi: 'and ^ whose were served by eunuch 

: pnesta Or again h^^vm the dying sun-god, slain by the 
; yuoter, ^^ and mourned by- Cyliele, as Adonis was by 
. Aphipdltl iu the old ^yth which the Greeks had borrowed 
licom ::Phmi^^^ This worship of Attys was in great 
' objiBure due to foreign' fiudueuce. .Doubtless there had 
be^n^jan nUolent native name, but the associated 

V^lfthg and rites. eame aln^t .wKbU^ from abroad*. The 
^w^tes in their Btaimghold bf Carcheinish on the Euphrates 
adopted th^ Babyloniaii eult ^ (Ashtoreth) and 
and bad handed it on to the tribes of 
Minor. 4^6 close resemblance between the story of 
;that of Adonis^ was the result of a common 


origin. The old legends of the Semitic East had'eome to 
the West through two channels. Tho Phoenicians brought 
them by sea and the Hittites by land. But though the 
worship of Makar or Melkarth on Lesbos (//., xxiVl 644) 
shows that the Phoenician faith had found a home on this 
part of the coast of Asia Minor, it could have had no 
influence upon Lydia, which, as we have seen, was cut off 
from the sea before the rise of the Mermnads. It was rather 
to the Hittiteiy that Lydia, like Phrygia and Cappadocia, 
^owed its faith in Attys «and Cybela The latter became 
*Hho mother of Asia,” and at Ephesus, where she was 
adored under the form of a meteoric stone, was identified 
with the Greek Artemis. Her mural crown is first seen 
in the Hittite sculptures of Boghaz Keui on the Ilulys, and 
the bee was sacred Ho her. A gem found near Aleppo 
represents her Hittite counterpart standing on this insect. 
The priestesses by whom slio was served are depicted in 
early art as armed with the double-headed axe, and the 
dances they performed in her honour with shield and bow 
gave rise to the myths which saw in them tho Amazons, 
a nation of woman-warriors. The prae-Hellenic cities of 
the coast — Smyrna, Samorna (Ephesus), Myrina, Cyme, 
Prione, and Pitane — were all of Amazonian origin, 
and the first three of them have tho same name as the 
Amazon Myrina, whoso tomb was pointed out in the Troad. 
Tho prostitution whereby the Lydian girls gained their 
dowries (Herod., i. 93) was a religious exercise, as among 
the Semites, wliich marked their devotion to the goddess 
Cybele. In the legend of Hercules, Omphale takes the 
place of 'Cybele, and was perhaps her Lydian title. 
Hercules is here tho sun-god Attys in a new form ; his 
Lydian name is unknown, since E. Meyer has shown 
(Z, JJ, J/. (A, xxxi. 4) tliat Sandon belongs not to Lydia 
but to Cilicia. By the side of Attys stood the moon-god 
Manes or Men. • 

According to the native historian Xanthus (4 GO B.c.) 
three dynasties ruled in succession over Lydia. The first, 
that of tho Attyads, is wholly mythical. It was headed by * 
a god, and included geographical personages like Lydus, 
Asies, and Meles, or such heroes of folk-lore as Cambletes, 
w^ho devoured his wife. To this mythical age belongs the 
colony which, according to Herodotus (i. 94), Tyrsoims, 
the son of Attys, led to Etruria. Xanthus, however, puts 
Torrhftbus in tho place of Tyrsenus, and makes him the 
eponym of a district in Lydia. There was no connexion 
between tho Etrurians and Lydians in either language or 
race, and the story in Herodotus rests solely on the sup- 
posed reseinblaijce of Tyrrhenua and Torrhebus. It is 
doubtful whether Xanthus recognized the (ircok legends 
which brought reli>ps from Lydia, or rather Mieonia, 
and made him the son of Tantalus. Tho legends 
must have grown up after the Greek colonization of Ailolis . 
and Ionia, though Dr Schlieiiiann’s discoveries at Mycenju • 
have shown a certain li'kencss between the art of early 
Greece and that of Asia Minor, while tlie gold found there 
in such abundance may have been derived from the mines 
of Tmolus, TJio second dynasty was also of divine origin, 
but the names which head it prove its connexion with tho 
distant East. Its founder, a descendant of Hercules and 
Omphale, was, Herodotus tells us (i. 7), a son of Ninus 
and grandson of Bolus. The Assyrian inscriptions have 
shown that the Assyrians had never crossed the Halys, much 
les.s known tho name of Lydia, before the age of Assur- 
bani-pul, and consequently the old theory wdiich brought, 
the Horachds from Nineveh must bo given up. But we- 
now know that the case was otherwise with another 
Oriental people, which was deeply imbued with tha 
elements of Babylonian culture. The Hittites had i)verrun 
Asia Minor and establislied themselves on the shores of 
the Ailgean before the reufu of the Egyptian kiii^ Bamses II 
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The subject* allies who then fight under their banners 
^ include the Masu or Mysians and the Dardani of the 
Troad from Iluna or llion and Pidasa (Pedasus); and, if we 
follow ^rugseh, Iluna should bo read Mauna and identified 
with Mieonia. At the same time the Hittites left me- 
morials of themselves in Lydia. Mr G. Dennis has dis- 
covered an inscription in llittite hieroglyphics attached to 
• the figure of “ Niobe ” on Sipylus, and a similar inscription 
accompanies the figure (in which Herodotus [ii. lOG] 
wished to see {Sesostris or Kanises 11.) carved on the clitt 
of Karabel, the pass winch leads from tlic plain of Sardes 
to that of J^phesus. W e I earn f roiii Eusebius that Sardes was 
first captured bytlieCimnierians 1078 n.c*.; and, since it was 
four centuries later before the real Cimmerians appeared on 
the horizon of history, wo may perhaps find in the statement 
a tradition of the llittite coiupiest. Possibly the Nimis of 
Herodotus points to llie fact that Carchemish W’as called 
“the old Minus” (Ainni. Marc.jxiv. 8), while the mention 
of Belus may indicate that llittite civilization came from 
the land of Lei (a.L‘e Sayce, Traua. Sor, Dlhlical Arrh,^ vii. 2). 
At all events it was when the authority of the llittite 
satraps at Eardcs began to decay that the Ileraclid dynasty 
arose. According to Xaiithus, Sadyattes and Lixus wore 
the successors of Tylon the son of Omphale. After lasting 
five hundred and five years, the dynaaty came to an end 
in the [htsoii of Sadyatles, as he is called by Micobis 
of Damascus, whose account is doubtless derived from 
Xantlins. The name Candaules given him by Herodotus 
meant “dog-strangler,” and was a title of the Lydian Hermes. 
Gyges, termed Gugu in the Assyrian inscriptions, Gog in 
the Old Testament, put him to death and established the 
dynasty of the Mermnads GOO n.(j. (Kiiscb., GOS b.c.). Gygea 
initiated a new' policy, that of making l^ydia a maritime 
power ; but his attempt to capture Ohl Smyrna w^as 
unsuccessful. Towards the middle of his reign the king- 
dom was overrun by the (Cimmerians, called GimirnB in 
the Assyrian texts, Gomer in the Old Test a in cut, who had 
been driven from their old seats on the 8ea of AzolT by an 
invasion of Scythians, and thrown upon Asia Minor by the 
defeat they had sutTcred at the hands of Ksar-haddon. 
The lower town of Sardes was taken by tliem, and Gygea 
turned to Assyria for aid, consenting to be<M)mc the 
tributary of Assur-bani-pal or Sardanapalus, and sending I 
him among other presents two (Jimiiicrian chieftains he ! 
liad himself captured in battle (about GGO n.c.). At first 
no one could be found in Nineveh wlio understood the 
language of tlie ambassadors. A few years later, Gyges 
joined in the revolt against A.ssyria, wdiich was beaded by the 
viceroy of Babylonia, Assur-bani-pars own brother. The 
Ionic and Carian mercenaries he despatched to Egypt en- 
abled Psainmetichus to make himself independent. Assyria, 
however, was soon avenged. The Cimmerian hordes re- 
turne«l, Gyges was slain in battle after a reign of thirty- 
eight years, and Ardys his son and successor returned to 
his allegi.inee to Nineveh. The .second capture of Sardes uii 
this occasion was alluded to by Callisthenes (Strabo, xiii. j». 
627). Alyattes the grand-^^on of Ardys finally succeeded in 
.extir})ating the Cimmerians, as well as in taking Smyrna, 
and thus providing Ids kingdom with a port. The trade 
and wealth of Lydia rapidly increased, and Hio Greek 
towns fell one after the other before the attacks of the 
Lydian kings. Alyattes’s long reign of fifty-seven year.s 
«aw the foundation of the Lydian empire. All Asia 
Minor west of the Halys owned his sway, and the six 
years’ contest he carried on with the Medes w’as closed by 
the marriage of his daughter Aryenis to Astyages, and an 
intimate alliance between the two empires. I'he Greek 
cities were allowed to retain their own instifution.s and 
government on condition of j>aying taxes and dues to the 
I.ydian monarch, and the proceeds of their commerce thus 


flowed into the imperial exchequer. Tlie result was that 
the king of Lydia becuui6 the riehost prince of his age, 
Alyattes was succeeded by Croesus, .who had probably 
already for some years shared the royal powor^ with his 
father, or perhaps grandfather, m Floigl thinks (Geschichte 
des semitischen Alierthuim^ p. 20). Ho reigned alone only 
fifteen years, Cyrus the Persian, after an indecisive 
battle on the banks of the Halys, marching upon Sardes, 
and capturing both acropolis and monarch before his allies 
could come to his help (Euseb., 546 B.C.). The place 
where the acropolis was entered was believed to have been 
overlooked by the mythical Meles when he carried the 
lion round his fortress which made it invulnerable ; it was 
really a i)ath opened by one of the landslips which have 
reduced the sandstone cliif of the Acropolis to a mere shell, 
and threaten in a few years to carry it altogether into the 
plain bolow\ The overthrow of Creesus gave rise to many 
legends among both Lydians and Greeks, and he was held 
to have escaped death at the conqueroi^s hands through 
tho intervention of the gods. The revolt of the Lydians 
under Pactyas, whom Cyrus had appointed to collect tho 
taxes, caused tho Persian king to disarm them, though we 
can hardly credit tho statement that by this measure their 
former warlike spirit was crushed. Sardes now became 
the western capital of the Persian empire, and its burning 
by the Athenians was the indirect cause c»f the Persian 
War. After Alexander’s death, Lydia passed to Aiitigonus ; 
then Achmus made himself king at Sardes, but W'as defeated 
and put to death by Antiochus. Tho country was pre- 
sented by tho Romans to Enmenes, and subsequently 
formed part of the proconsular province of Asia. By the 
time of Strabo (xiii. p. 631) its old language was entirely 
supplanted by Greek. 

Th« l.ydiaii may ho doscrihod as the industrial power of 

the ancu'iil worM. The T^ydiaiis were credited witli l)c*ing the 
inventors, not only of games such as dice, Imekle-horu s, and ball 
< I lercwl., i. 94), hut also of eoinc‘d inonoy. The oldest known c’oins arc 
the cicdnmi erdns of the earlier Mcriiinsids (Madden, Cvim of th^ 
Jnrs, pp. ly-Hl), st^impcd on one side with a lion's licad or the 
ligure of a king wjth how and cpiivcr ; these were replaced by 
I’rffsiis with a coiuiigti of pure gold iy»d silver. To the latter 
monurcli were luohuhly duo tlic earliest gold .coins of Kphesus 
(Head, Coinuuc of KpfmiiSf p. ]6). Mr Head lias shown tliat the 
electruni coins of l.ydia wore of two kinds, one weighing 1C8*4 
grains for tho inland trade, and another of 2‘24 grains for the trade 
with Jonia. Tin* stamhird was the silver “ iniiia of CHrclicniisli,’* 
as the Assyrians c.nlled it, which contained 8050 grains. Origin- 
ally derived hy the Hitlitcs from Babylonia, but modified by 
th«‘nisclves, this stnmhird was passed on to the nations of Asia 
Minor during tlio j>eii(»4l of Hittite conquest, but was eventually 
I .su])erseded by the rlnenician niiria of 11,225 grains, and eontinued 
I t‘) survive only in (\vpriis and Cilicia. The inns, wliich the 
I Lydians w'cre said to hav(‘ been the first to establish (Herod., i. 94), 

! were connected wdth their attention to commercial pursuits. Their 
lilcrature lifts wholly peri«>hed, dnd tlio only specimen of their writ- 
ing we yiosscss is on a marble hasii found by Mr Wood at Ephesug 
(Schlieinaiin, p. 698). They wrerc celebrated for tlieir music 
ninl gymnastic exercises, and their art formed a link between that 
of Asia Minor and that of (Jn'cee. A marble lion at Aehmetly re- 
]ireH<*nt8 in a modified form the Assyrian type, and the engraved 
I gems found in the neighbourhood of Sardes anA Old Smyrna resemble 
the rude, imitations of Assyrian worknfknship mot with in Cyprus 
and on the coast.s of Asia Minor For a description of a pectoral 
of white gold, ornamented with the heads of animals, human faces, 
and the figure of a godih‘S.s, di.HCf»vered in a tomb on Tmolus, see 
Academy t January 15, 1881, ]>. 45. Lydian sculpture was probably 
similar to that of tlic Phrygians as displayed at Doghanlyf Kumbet, 
and Ayazin, a necropolis lately discovered by Mr Kamsay. Phallic 
einbl(*ms, for averting I'vil, were plentiful ; even the summit of 
the tomb of Alyatte.s is crow'iied with an enormous, one of stone, 
about 9 feet in diameter. The tumulus itself is* 281 yards in 
diameter anti about half a mile in circuiiifereuce. It has been 
]»artiftlly excavatetl by Spiegelthal and Dennis, and a sepulchral 
chnrnhor di'^eoverfMl in the middle, coinixised^f large well-cut and 
highly fyolishcd blocks of marble, the cliamber being 11 feet long, 
nearly 8 feet broad, and 7 feet high. Nothing was found in it 
except a few* ashes and ii broken vase of Egyptian ^labaster. The 
stone basement which, according to Herodotus, formerly surrounded 
tho mound has now disappearod, (A. H. S.) 
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LYELL, Sir Charles (1797-1876), one of the greatest 
of geological thinkers, wfia the eldest son of Charles Lyell of 
Kiiinordy, Forfarshire, and was bom November 14, 1797, 
on the foinily estate in Scotland. His father was a 
man of literary and scientific tastes, known both as a 
botanist and as the translator of the Vita Ntiova and the 
Convito of Dante. From his boyhood Lyell had a strong 
inclination for natural history, especially entomology, a 
taste which ho was able to cultivate in the New Forest, 
to which his family had removed soon after his birth, 
lie was educated chiefly at Midhurst, and then at Exeter 
College, Oxford, whore tho lectures of Dr Buckland first 
opened out to him that field of geological study which 
became tho passion of his life. After taking his degree 
in 1821, he entered Lincoln’s Inn, and in 1825, after a 
delay caused by chronic weakness of the eyes, ho was 
called to the bar, and went on tho western circuit for two 
years. During the whole of this time, though not 
neglecting his ^profession, he was slowly gravitating 
towards tiio life of a student of science. In 1810 he 
had been elected a member of the Linnean and Oeologi 
cal Societies, communicating his first jiaper, “On the 
Marls of Forfarshire,” to tho latter society in 1822, and 
acting as one of the honorary secretaries in 1823. In that 
year ho went to France, with introductions to Cuvier, 
Humboldt, and other men of science, and in 1824 made a 
geological tour in Scotland in company with Dr Buckland. 
In 1826 he was elected a fellow oi the Koj’al Society, 
from which in later years he received both the Copley 
and Royal medals ; and in 1827 he finally abandoned the 
legal profession, and devoted liiniself to geology. 

Long prior to this, however, he had already begun ^he 
sketch of his principal work, 2^/ie rrinciph^s o f Geolot/f/, 
The subsidiary title, “ An Attenii»t to Kxplaiu the Former 
Changes of the Earth’s Surface by Reference to Causes now 
in Operation,” gives the keynote of the task to wliich Lyell 
devoted his life, and in pursuance of which he made 
geological tours over large portions of the Continent, and 
in later years to Madeira and to the Ignited States and 
Canada. The journey undertaken with Murchison in 1828 
was especially fruitful in results, for not only did it give 
rise to two Joint papers on the volcanic district of Auvergne 
and the Tertiary formations of Aix-en-Provence, but it was 
apparently while examining Signor Bonclli's collectiou of 
Tertiary shells at Turin, and subsequently when (after 
parting with Murchison) ho studied the marine remains of 
tho Tertiary rocks of Ischia and Sicily, tlnit T^yell conceived 
the idea of dividing tho Tertiarics into three or ft)ur 
principal groups, characterized by the i»roportioii of recent 
to extinct species of shells, ’{'o these groups, after consult- 
ing Dr Whewell as to the best nomenclature, he gave the 
names now universally adopted -Eocene {daivu of nreiit), 
Miocene (less qfree€ut\ and Pliocene (more of recent) Upper 
and Lower ; and with the assistance of M. l.)csliayes, who 
had arrived by independent researches at very similar 
views, he drew up a tai)Ie of shells in illustration of this 
classification. The first volume of tho Principles of (Seo- 
logy appeared in 1830, and the second in January 1832. 
Received at first with consideroblo iipposition, at least so 
far as itg leading theory was concerned, the work had ulti- 
mately a great success, and it had already reached a second 
edition in 1833 when the third volume, dealing with the 
successive formations of the earth’s crust, was added. ^ 

In August 1838 Lyell published the Elemmts of 
Geology^ which, from being originally an expansion of the 

' Between 1830 and 1872 eleven editions of this work were ]»uh- 
lUhed, each so much enriched with new niuterial and the results of 
nper thought to form a complete history of tht» progress of geology 
during that int^val. Only a few days before his <leath Sir Charles 
finished revising tho 12th edition, which appeared in 1876. 


fourth book of tho Principles^ became a standard ivork of | 
reference in stratigraphical and paheontologicul geology. 
This book went through six editions iti Lyell’s lifetime 
(some intermediate ones being styled Manual of Klenientary 
Geology)^ and in 1871 a smaller work, the Stiuhnfs 
Elements of Geology^ was based upon it. Ilia third great 
work. The Antiquity of Man^ appeared in 18G3, and ran 
through three editions in one. year. In this he laid before * 
the world a general survey of the arguments for man’s 
early appearance on the earth, dcrivL*d from tlie dis 
coverics of worked flint implements in rost-riioccne strata 
in the yomrne valley and elsewhere, and in it al8o he lirst 
gave in Lis adhesion to Darwins theory of the origin of 
species. A fourth edition appeared in 1873. 

While thus occupied wdth his writings, Lyell lost no 
opportunity of carrying out original investigations, and 
whenever absent from his literary work in J-.ondon was 
always to be heard of in the field eitlier in England or on 
the Continent. In 1831 he held for a short time the post 
of professor of geology at King’s College, 1 .on don, and 
dclivt'icd while there a highly appreciated course of let’4nrcs, 
w’liich became the foundation of the Elements of Geology. 
In 1832 he married Mary, eldest daughter of Leonard 
Horner, who became tlnmccforwarJ associated with him in 
all his literary and scientific labours, aiding him sub- 
stantially with her ready intellect, and by her pre-eminent 
social qualities making his home a centre of attraction fo- 
all mcai i»f talent. In 18.‘U he made an excursion to Den- 
mark and vSweden, the result of which W’as his celebrated 
jiaptT to the Koyal fc^ocict}’, “ Outlie Proofs of the Gradual* 
IlLing of Land in Certain Parts of Sweden,” and another 
to tho Geological Society, “ On the Cretaceous and Tertiary 
Strata of Seeland ami Moen.” In 1837 he was again in . 
Norway and Denmark, and in 1841 he spent a year in 
travelling through the Cuited States, Canada, and Nova 
Scotia. ’Phis last journey, together with a second one to 
America in 1845, when he visited Boston, Philadeljdiin, 
New Orleans, and the alluvial plain of the Mississi[»pi, 
gave rise, not only to numerous original pipers, but iilsi/ 
to the publication of two w'orks not exclusively ge( ►logical, 
'Prarels in Eorth Amf'riva (1815) and A Second Vfsit to 
the Ignited States (1849). In tho second woik especially 
he did much to promote good feeling between England 
and America, by showing a ju.^t appreciation of American 
society and institutions. It was in the course of these 
journeys that he estimated .the rato of recession of the 
falls of Niagara, and of the annual aM*rage accumulation of 
alluvial matter in the delta of tho Mississippi, and studied 
those vegetable accumulations in the “Great Dismal- 
Swamp” of Virginia, wliich he aftciwards used in illustrat- 
ing the formation of beds of coal. He also studied wdtii 
great care tho coal- ff.rmat ions in Nova Scotia, ami dis 
covered in company with Dr Dawson of Montreal the 
earliest known land shell, Pupa vefut^fa^ in the hollow stem 
of a Sigillaria. But it w’as chiefly in bringing a ihmough 
knowledge of European geology to bear upon tho more 
wddely extended and massive formations of the North 
American continent that Lyell rendered immense service 
to geohigists on both sides of the Atlantic. 

Besides these Transatlantic journeys Lyell undcrtoi’‘k 
geological excursions at ditFerent times to all parts of the 
British Isles, to Belgium, Switzerland, Germany, Spiiin, 
Madeira, and Teneriffe, in wdiich latter islands, wliich ho 
visited in company with G. Hartiing, he accunuilalcil much 
valuable evidence on the age and dei>osition of lava beds 
and the formation of volcanic cones. He also revi.sited 
Sicily in 1858, when he made such observations urxm the 
structure of Etna us entirely refuted the theory of “craters 
of elevation” upheld by Von Bucluaml Elie do Beau- 
mont (see Eoy. Soc. Proc.^ 1859). • 
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Lyell received the boDOfur of knighthood in 1848, and. 
was created a baronet in 1864, in which year ho waa 
presidjsnt of the British Association, meeting at Bath. 
His services to the science of geology were now universally 
recognized both at home and abroad, and ho was a member 
of idmost every Continental and American Society. ^ He 
was elected corresponding member of the French Institute 
and of the Royal Academy of Sciences at Berlin, and was 
created a knight of the Prussian Order of Merit 

During the latter years of his life his sight, always 
webk, failed him altogether, and he became very feeble. 
He died'on February 22, 1875, in his seventy-eighth year, 
and was buried in Westminster Abbey. His funeral was 
'^attended by an immense concourse Of public men, all his 
|>ersonal friends ; for by young and old the veteran master 
•of geology was deeply loved and revered. His gentle 
nature, his inlousu love of truth, his anxiety to help aud 
encourage those who cultivated his favourite science, en- 
deared him to all who approached him ; while the extreme 
freshness of bis mind kept liim free from that dogmatism 
which is so often the accompaniment of old age, and 
•enabled him to accept and appreciate heartily the work of 
younger men. 

In orilisr to apprei-iatc justl)’ the influence of LycU’s works upon 
the geology of tiie lytli century, it is necessary to bear in mind what 
was the state of knowledge upon this suhjeci at the time when he 
. entered the licld in 1822. The rival schools of IVeriuT and Hutton 
were tlieu at the height of their famous contest, and, while the vehe- 
ment discussions botwecii the Neptunists and Vulcauists gave an 
impetus to the study of rock-masscs, the one true principle upon 
wliicli Hutton himself had so strongly insisted had dropped into 
oblivion, namely, that ** in examining tilings present wc nave data 
from which to reason with regard to what has heen,” and that thero- 
fore we have no need to imagine other causi's than those now in 
action to account for the past. Moanwldlo a reiu tion against the 
speculative discussions wiiich had so long oc'cupied the world 
inclined many of the leaders of gcologii’al study to confine them- 
selves to the collection of facts/ and the science became for a time 
a mere branch of miiioi'alogy, which, though must valuable in 
laying a tme foundation, was unite inadequate to deal with tho 
earth’s history, since it look little or no account of organic ro- 
mains, and their real signifn^aiice was not in tin* least understood. 
Both in England and Prance, however, iiiaLerials were being ac- 
cumulated which prepared the wny for a wider huf-is. In 1799 
William Smith, travelling over England, first grouped the for- 
mations accordiim to the fossils contained in them, and in 1815 he 
published his geological mep of England, thus making the first step 
in stratigraphicul geology ; and almost simiiltaiicouslv, in 1812, 
Cuvier’s restorations of the extinct mimmalia of the I’uris basin, 
and Lamarck’s classification of recent snid fossil shells, gave the 
first impulse to ] ‘ ’ 


*But the older schools of geologists, 
hampered by preconceived theories, were not prepared to innkc full 
use of the new fUcts. Cuvier himself, while; insisting <m tlie value 
of fossils in the clirnnology of the eartli, yot retained all tlic old 
notions of sudden and violent convulsions, attributing tlie destrin 
tion of the fauna of tlje Paris basin to the deluge, or to the bursting 
of lakes caused by a sudden revolution of the globe ; and in liko 
manner Buckland, Sedgivick. and their compeers still explained 
everything by llie ililuvial theory, attributing the erratic blocks 
strewn over Urn Continent to the universal deluge, and accepting as 
demonstrated Elie de Beaumont's theory of the sudden elevation of 
mountain chains. Sedgwick in his address to the Geological Society 
in 183i even spoke confidently of the extinct forms in g<;ological 
strata as ^‘indications of change and of an adjusting power alto- 
gether different from uhat we commonly understand by tho laws of 
nature.” 

To shake off tho influence of preconceived opinions such as tlieso 
there was needed a fresh impartial mind capablo of appreciating the 
evidence which had been accumulating during tho past thirty years, 
and especially alive to the discoveries of paleontology: These 
requisites were found m Lyell. His early study of natural history 
gave him advantages pwessed by few of his contemporaries, while 
the cleartusight and caun judgment for wliich he was thus early 
remarkable led him alone of the younger school of geologists to grasp 
tho truth enunciated bv Hutton of the power of gradual changes to 
produce great results if only time enough be allowed. This truth 
i.e illustrated wdth such a wealth of fuels, derived from his own 
observation and, that of others, that in the first edition of the 
Principles we find sketched in broad outline, and demonstrated bv 
, ivotoal exami]je8, zicariy all those fundamental truths which, though 
; often vehemently oppowd at the time, have now become so mimh 




the accepted basis of geology that it is difficult to reslizeliow'm!^ v 
they were in 1880. • 

Even the opening historical chapiters cut boldly at the root 
catastrophic geology by showing how the prejudices 
short duration of past time on the globe had led men to the mis^takei^;^ 
conclusion that ‘‘centuries. were implied whore the choraotem;./: 
imported thousands, and thottConds where the languor 
nature signified millions’*; and the ' arguments for the 
action of nature followed with' overwhelming force, as Lyell 
ceeded to lay under contribution countries of the world to imoW'i,. 
how the face of the earth is now; bcipg altered by rivers, torran^ : I 
springs, currents and tides, volcanoes earthquake^ ' ' , ! > yj 

In tiie second volume the changes fa^the organic world were 
to teach tho same lesson. The, pnMi of extinction of spcmjy?” 
forms in historical times were accumulated to explain that 
presence of extinct forms in geoloMcfd formations was the r' 


of gradual causes aud not of sumien and violent catastrcph^l,. 
whue the tranquil imbedding of organic remains nowin nrpgriaj^^ 
was used to strength :ii tho previous argument doriv^ ftOm 
orgauiu causos for tlie slow and gradual accumulation of fbsrilifeiti^V; 
strata. It was in this volume that Ly^ mode m.l830 his oele^fi' 
brated attack upon Lamarck's theory of the transmutation specileiB^/ij 
and, though this has often heen held'as a waht of apprecianon 
his part of the aigiiments of the great naturalist, yet, as we 
see presently, it was really a curious illustration of tho importiid^ E 
of Lyell’s mind (though acting under what bo himself would hi 
culled the influence of “inherited belief”) that this theory, 
eminently calculated to harmonize with his own views of the powev^^ 
of minute causes to work appreciable change, was rejected by him^j{ 
because it rested uiion an assumption of a law of innate progiesriva^ v 
development, whicii could not be shown to be in accordance witil^^ 
natural facts. 

The third volume of the Principles, whh^h did not an 
two years later, completed tho task which Lyell had set hii 
interpreting the fragmentary racoitl which remaifis to ns of ^ 
8n(‘(.essivc geological formations of tlio earth’s crust with, thCr^^. 
imbedded riMiiains and the associated yolcumc rocks,. and, thu8.|l^^ 
storing as fur as possible thO|past histoty of the earth. ThVot^V^. 
nil its micccssive editions this volume has remshied.the standa^^^ 
text-book of geological history, as its two predacesSoiii have of ihe;.'; 
philosophieul principles of the science. 

So imuicdiato was the effect of thisremarkable work that, 
the time of its publication the earlier cosmogonies disappeared tinm': . 
the field, and even Cuvier’s Theorp the Earth never reached 
another edition. Yet, although geologists began insensibly to foUdW 
the linos which LyeU hud marked out, they were long in receiving ^ 
the principles upon which these were founded. Sed^iok, in the 
address already ipioted, while pronouncing a ^logy on thel^ok lib a.^ 
whole, regretted tliat “ from the very titlb-page or Ids workllr LyoB^ ; 
seems to stand forward os the champion or a great leading doctrine''' 
of the Huttouian hypothesis, ” t'.s. , the explanation of former chough 
hy reference to causes now in operation; and LyeU’BoldeBtjfriendiuid; 1 
fellow-labourer Murchison remained tp tho last the exponent of the^ 
converse troth, that we have mo evidence forbidding the poeribifi^^ 
of a greater intensity of tbe forces in action during past periodaf^f 
This form of catastrophic geology lias indeed always mvidled upon 
the Continent, and still does so in a great degree. Theta .ia,')mW/^^' 
over, nothing necessarily antagonistic in tbe two theqriees ^and^p 
if Lyell in his cavlier years accentuated perhaps aomewhit 't|p9' J 
strongly the necessity for making unlimited 4rafis upo!Lthe’.“hl^jj 
of time,” as he often called it, to the exclusion of in, 
cuiiio or aquieous action, it was bcjeause, he had'tCf/«c^|M'^.,i 
opposite and deeply rooted error, > \ 

Between the year 1853, when the 9th edition of the 
published, and 1868, when he “ read his recantation/* ab herb* 
would sometimes express it, inthe .alnifr aa- 

of the flint implements associated with 1 
at Abbeville, and subsequently in the ya 
where, throw on entirely new light'.' 
existence upon the earth, allowing far i 
ment of the numerous varieties of mank 
supposed poBsiblo. In cohjunction withr^bese diacioveriel 
the evidence adduced by Darwin and Walla^ of ithe actlohw 
causes in producing modifications in .HvJbff forms, -^thur '^ 
tho very same principle to organic lifo 'Whkn.Eiiittoil'mra 
used to explain the g^nal modification of 
it was .that, .Lyell, who had rejected^Xaopft^^ 
rested on a purely imaginary laa» of inj 
at once aceej^u “ natural selection j 
exphdn those evidences of the graded 
sented in sucoessive geological fofkfiiitl 
of the new fwinciple, and incorporati 
Lyell comwet^ m 1872 in a fu ^ 
in 1850 the task of^‘ 6q>laiiiinip1.^ 
surface (Including the history of its liv 
to causes now in action *’j whilo Hst the.l 
original oonoep ‘ 
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to ibn^ttYi^ Itt oontinttdd influence and the per- 
' i ptoent odebvity of its outhor* 

■'Jr' BaaldM Ijren conMbutcd.sevonty^tlz geological papen to Tarloai 

' ' eoeieUes. vThe oiUjaaothoiltlee yet published for hie life 01*6 iErfA andelMUn oj 
J' gif ' Qh9r9t9 Ji0fi ttSi, edited by Mm lyel], end the obltitoTy notlceein 187S ai 
end otiiWSocletiee. ' (A. B. B.) 

^^YLY, or Lilly, or. LYLH^^^iJottK (1653-1606), the 
V;fam6U8 author of Euphuei^ y^\ in K^ht in t563 01 
Xl664. At the: age of eixtees^' juic^^^ to Wood, he 
f became a student of Magdbden College, Oxford, where ii 
due time he proceeded fO h$B bachelor’s and master’^ 
degrees ,(1ST8 and . j^76)^a^^ from whence we find hiir 
, in 1574 applying to iRa Burghley “ for the queen’s letters 
tb^Magdalen College jto admit him fellow,” The fellow 
^ubip, however, was net granted, and Lyly shortly after lef 
> t&e university. He complains of what seems to have beer 
t^a sentence 0 ! rustication passed, upon him at some perioc 
' in.. his academical career, in his address to the gentlemer 
acholars of Oxford afiixed to the second edition of the firs 
part 0 ! Euphues^ but iu the absence of any further ovidenci 
< it is impossible to fix either its date or its cause. If wi 
are to believe Wpod, he never took kindly to the prope: 
’^tudies of tho university. For so it was that his genius 
■' Doing naturally bent to the pleasant paths of poetry (as i 
Apollo had given to him a wreath of his own bays withou 
snatching or struggling) did in a manner neglect academica 
studies, yet not so much but that he took the degrees i» 
arts, that of master being icompleated 1575.” After he le 
{^Oxford, where he had already the reputation of not' a 

wit,”!Lyly seems to have attached himself to Lord Bnrgbh 7, 
^^Thb nobtb man,” he writes in the Glasse for Euro^j ’ 
in the. second part of Euplmes (1580), I found so re.i r 
bbing but a stra)inger to do me good, thatneythor I ouj b 
lo forget him, tieyther cease \o pray fur him, that as 3 
ha^ the wisdom of Nestor, so he may have tlie age, tl t 
having the^policies of Ulysses he may have his hon , 
worthy to lyve Ipug, by whom so many lyve in quiet, r I 
not, unworthy to be advaunced by whose care so many h 3 
been' preferred.” . Two years later we possess a letter f 
'Lyly to the treasurer, dated July 1582, in which the wr r 
pm^tsagaiostsome undefined accusation which bad brou t 
him into trouble with his patron, and demands a persoi I 
interview' for the' purpose of clearing his character. W] t 
the 'further relations .between them wore wo have no nice s 
of knowing, but it is clear that neither from Burgliley i r 
frer. ti :3 queen did Lyly ever receive any substaiit \ 
patronaga *. In 1578 he began his literary career by \ e 
comp08lt|qn'of A’tipAars, or tJie Amtonijf of Wit, which v .3 
lilMnsedi^ 'Gabriel Cawood on December 2, 1578, c i 
pdblishj^U in.' thjs/ spring bf 1679. In the same year e 
author im'ihcorj^ntted M. A at Cambridge, and possi y 
saw 'l^;hope8 of court advancement dashed by the appoi > 
m6nt;iq J'oly of l^mund Tylhey to the office of master >f 
the .revbh||,f,a post at which^ as he reminds the queen so .e 
feam.laiber, he, had', all, along been encouraged to ^*aim is 
and Ma England appeared iu 1580, a 1, 
Ike t|^;Wt pei^ jft/.tha took,^ won immediate popular] r. 
Kr a successful and fasliiona ie 

U.Eki^h.trriter&;.^^ hailed as the author of a n v 
Sngluhy^ as a ‘‘miueul^de I’Auglois and, as Edmi i 
)lorat^ ihe editdr,>;^6| «^, plays, us in 1632, t 
in court wtddhf not pariey Euphuism waa is 
itfte mgarded m she^hlbh^oW there speqpkes not Frenc 
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audience at the Blackfriars Theatre. Their brisk lively 
dialogue, cbssical colour, and frequent allusions to persons ^ 
and events of the day maintained that popularity with the 
court ygbxoh\Eup?iues had won. In 1589 Lyly published ? 
a tract in the Martin Marprolate controversy, called Pappe 
with an hateftet, alias a figge for my Oodsonne; Or Cr^ 
me this nut; Or a CoutUiie Guffe^ About tho same 
time we may probably date his first petition ^ Queen • 
Elizabeth. The two petitions, transcripts of which are 
extant among tho Harieian MSS., are undated, but in the 
first of them ho speaks of having been ten years hanging 
about the court in hope of preferment, and in (he second 
he extends the period to thirteen years. It may be con- 
jectured with great probability that the ton years date from 
1579,, when Edmund Tylney a^as appointed master of the 
revels with a tacit understanding that Lyly was to have 
the next reversion of tho post. “ I was entertained your 
Majestic’s servaunt by your own gratious favor,” he says, 
^^strengthened with condicions that I should ayme all my 
courses at the Kevells (I dare not say with a promise, but 
with a hopeful Item to the Hevercion) for which these ten 
ycres [ have attended with an unwearyed patience.” But 
iu 1589 or 1590 the mastership of the revels was as far 
off as ever, — Tylney iu fact held the post for thirty-one 
years, — and that Lyly’s petition brought him no compensa- 
tion in other directions may be inferred from tho second 
petition of 1593. ‘‘Tliirteen yores your bighnes servant 
but yet nothing. Twenty freinds that though they saye 
they will be sure, 1 fiiide them sure to be slowe. A 
thousand hopes, but all nothing ; a hundred promises but 
yet nothing. Thus casting up the inventory of my friends, 
liopcH, promises, and tymes, the mmma toialk ameunteth 
to just nothing.” What may have been Lyly’s subsequent 
fortunes at court wo do not know. Edmund Blount says / 
vaguely that Elizabeth “ graced and rewarded ” him, but 
of this there is no other evidence. After 1590 his works 
steadily declined in influence and reputation ; other stars 
were in possession of the horizon ; and so far as we know 
he died })oor and neglected in tho early part of James I.’s 
reign. He was buried in London at St Bartholomew the 
Less oil Xovember 20, 1G06. He was married, and wo 
hear of two sons and a daughter. 

Conicdirs,— Iu 1632 Edmund Blount imblished ** Six Court Come- 
dies,” including Sitjfpho ana Phao, Alexander and Cam^ 

2 }aspe, Midas, Mother Jiomhir, and Oallathea. To these .sliould 
bo added the Woman in the Moonc (Lyly’s earliest play, to 
judge from a passage in the prologue and therefore earlier than 
1584, the date of Alexander and Uampaspe), and Lovers Meta- 
morphosis, first printed in 1601. Of these, nil )>ut the last are in 
]irose. A Warnimj for Faire Women (1599) and the Maid! sMetamor- 
2 dwsis( 1600 ) have been attributed to Lyly, but on altogether insuffi- 
cient grounds. The first editions of aill these plays were issued 
between 1584 and 1601, and tlie majority of themnetween 1584 and 
15U2, in what were Lyly’s most successful and i)opular years. IKs 
importance ns n druiii.itist htus been very ditreroutiy estimated. Prof. . 
Miiito denies him any a]i]trcciab1e iiifiueiice upon our literature, 
while Professor A. Ward, on the other hand, rightly believes his 
work to have had a great elfect upon the development of dramatic 
dialogue, and tlie ]>ro.no drama in general. Lyly’s dialogue is still 
a long way removed from the dialogue of Shakespeai'o. But at the 
same time it is a gront advance in rapidity and resource niwii niijr- 
thiiig wdiieh had gene l)efor6 it ; it represents an imi)ortant step in 
English dramatic art. His nim'bleness, and the wit which struj^les 
with his jMidantry, founa their full development in the ilialogue of 
Tmlfth Nujht and Mach Ado about Nothing, just as “Marlowe’s Z' 
mighty lino ” led up to and was eclipsed by the majesty and music 
of Sliakcspearian passion. One or two outlie songs introduced into 
his plays are justly famous, and show s|isAl lyrical mft. Nor in 
estimating his dramatic position and hi^dfleet upon iii.s time must 
it bo forgotten that his classical aud mythological plots, llavourloas 

^ The evidence for his authorship may be found in Gabriel Harvey’s 
Pierce's Supererogation (written Noveml^r 1589, ]ntbUshed 1593), in 
Nash’s Have with you to Saffron Walden (1596), and in various 
allusions in Lyly’s own plays. See Falrhclt’s Uramatic Works qf 
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Aiid dull OS tlu^ would be to a modern audience, were cliar^cd with 
iiitorfst to tliose courtly bearers who saw in Midas Tbilip 11., 
Elizabeth in Cynthia, and perliaps Leicester’s unwelcome marriage 
witli LndyShelUeld in the love atlair between Kndyinion and TelHis 
which brings the former under Cynthia’s displeasure. As a matter 
of fact Ids rojuitation and ])opularity as a play-writer were consider- 
able. Gabriel Harvey dreaded lest Lyly should make a play upon 
their quarrel ; Mercs, as is well known, places him among the ^st 
for comedy ; ’* and Bon Jonson names liim among those foremost 
rivals who were “ outshone ” and oiitsnng by Shakespeare. 

— It was not, however, as a tlninialist, hut as the author 
of Euphues, that Lyly made most mark uj^m the Elizabetlinii world. 
His Plays amused the court circle, hut the “ new English *’ of his 
novel threatened to permniieiitly chaiigo the course of English stylo. 
The plot of Eftphurs is extrciiielysiinple. The hero, \Wiosc name may 
very possilfly have been suggt’.stcd hy a passage in Ascham’s Schmh 
mcLslcr^ is introduc«'d to us as still in hoiwhige to tho follies of youth, 
“preferring fancy before friends, and this present liumour before 
honour to come.” His travels bring him to Naples, wIutc ho fulls in 
love with Liieilla, the guvi rmn’s liglit-iniiided jhiugliter. Lueilla is 
already pledged to Eiijihiies'.s fiieiid IMdhiutus, but Eiiphiies’s passion 
betrays n is fri»-ii<lsliip, and the old lover finds Idniselt thrown over 
hy both friend and mistress. Eupliiies himself, however, is very 
soon forsaken for a more attractive suitor. He ainl l^dhiutus make 
up their ijiiarrel, and Kiiphuea writes his friend “a cooling card,’* 
to be “ applied to all lovers,” which is so severe U]ion the fair sex 
that Lyly fe< ls it ueeessaiy to liahmcc it hy a sort of apology 
addressed “to the grave matrons and honest maidens of Italy.” 
Euphues then leaves Naples fur Iiis native Athens, where he giVes 
himself up to study, of wliieh tiie lirst fruits are two long treatises — 
tho first, “ Muphues and liis Eplnebiis,” a disquisition on the iirt 
of education addressed to parents, and the second, “ Euphues and 
Atheos,” a discussion of the first prim*iples of religion. The 
remainder of tho book is filled up with eorrespomleiiee between 
Euphues ami his friends. We have letters from Euphues to riiib 
autus on the death of Lueilla, to another friend on the dejith of his 
daughter, to one Botonio “to lake his exile ]iatiently,” and to tho 
youth Aleius, remoiislrating with him on his had lieiiaviour at tho 
university. Finally a jaiir of lett(*iN, the fust from Livia “at 
the eiiiperour’s court to Euphues at Athens,” answered by 
“Eu]>huesto Livia,” wind up the fust part, ami aiiuounec to us 
Eupliues’s intention of visiting England. An athlress from Lyly to 
Lord Deluwarr is alfixeil, to wliieb was n<ble<l in tlie seeond edition 

An Address to the Gentlemen Scholars of Knglaml.” 

Euphnrs und his Emjhtnd is rather longer than the first part. 
Euphues and Phihiutus travel from Naples to England. They 
arrive at Dover, halt for the night at Fhlus’s house at Ganterbury, 
ami tlieii proeee<l to London, wliere lliey make aequnintaiiec wi{h 
Suriiis, a young English genflemaii of great biitliand m»hle blood ; 
IVlliis, an Italian nobleman reputed “great in magiek”; Martins, an 
olderly Engli'^hinaii; ramilla, a beautiful English girl of insignificant 
family; Lady Fla\ iu and her nieee Fraunees. After emlless corre- 
spomlenei; and eon vernation on all kinds <»f t«)]»ies, bhipbues is 
reealletl to Athens, and fioni there eorrespomls w ilh his friends. 
“ Eujiliims' (;ljisse for Kuropo ” is a flattering deM-ri|»liuii of Eng- 
land sent to Livia at Naples. It is the most interesting portion of 
the book, and throw.s light upon one or two pi»iiits of Lyly’s own 
biography. The author iialurally seize<l the op[MUtunity for ]Myiiig 
his inevitable tiibute to the oueeii, and jiays it in bis most exalted 
style. “(> foitunale Engl.inil that hath such a qiieem*, ungratefull 
if thou praye not tor bii, w'i<*ked if thou do not love hir, iiiiserablo 
if thou Iojsc hir ! ” — ami so on. 'file hook ends with IMiilautus’K 
announcement t»f his iiiaiiinge to Fiaunee.s, upiin wliieh Euphues 
seialst-liaim-teii'.lie r’ongratulationsaiid retires, “ toririonted in body 
ami grievetl in mind." to tin? Mount of Sihxedra, “where 1 leavo 
him to lii^ musing or Muses.” 

.Snell is a bri« f oiitliim of the book whieli for a time std tli« 
fashion for English Two editions of each j»ait appeared 

within the Inst year alter ]»ubliratioii, and thirteen editions of both 
are emimentcd by Mr Aiber up to afliT wliieli, with the 

exception of a moderni/.ed version in 17 IS, EujJiiics was never 
repnnted until LS()S, when Mr Aibrr took it in hand. Tlie rca.sons 
for its popularity are m»t tar to sr»‘k. As f.ir as matter was c.on- 
cerned it fell in with fill the, pn-vailing lit^n.iry fashions. Its long 
disipiisitions on love, n ligion, exile, women, or education, on court 
life and country jileasures, hamlled all the mf»st ffivourite topics in 
the secularized speculation of the tiirn* ; its t«ireign haekgroiiiid and 
travel talk ideased a society of whieli J.yly bim.sell s,iid “ trafic and 
travel hath woven tl» ni||urc of all nations into oiiis ami mado this 
land like arras full of device which wasbroadeloth full of workman- 
ship and, although Lyly .steered elear in it of the worst classical 
pedantries of the day, tho book was more than snflieiently steeped 
in classical learning, and based ut)oi»clas.sical mateiial, to uttract a 
'iterary circle which was nothing if not humanist. A large pro- 
'•'•rtion of irs matter indeed was ilrawn from classieal sourecs. The 
general toiic of sAitentious moralizing may be tnieeil to IMutarch, 
,Tom whom the treatmoii education, “Euphues and hi.s Ephoebus,*’ 


and that on exile, “ Letter to Botonio to take his exile iiatienily," 
are literally translated, as well as a number of other shoiter passag^ 
cither taken direct from the Latin verWons or from some of the 
numcroQs English translations of Plutarch then current. The in- 
numerable illustrations based upon a kind of pseudo natural history 
are largely taken from Pliny, wiiile the mythology is that of Virgil 
and Ovid. 

It was not the matter of Euphues, however, so much as tho style 
which made it futiious. The sources of Lyly’s peculiar style have 
only recently been satisfactorily traced by a German scholar, 
Dr Lamlmann, whose interesting and well arranged pamphlet we 
need do little more than summarize (Landmann, IJer Eupmismus, 
seiu iVesvit^ seim QuelU, seine OcschicJiU, kc., Gic^8en, 1881). 
What, nsks Dr Jjaudiuann, is EuphuisTn;^propcrly so called ? The 
t<*rm till m>\v lias been generally used as if it included all the 
atfected modes of speaking and writing in vogue in England during 
the loth century. It lio-s even been mado to tover all the corrup- 
tion of English taste from Surrey to Dryden ; and the common 
mode of explaining it has been to say that it was a mere “ exagger- 
ation of the Italiaiiatiiig taste which liad begun with the revii^ of 
our poetical literature umler Henry VIII. In reality, however, 
Euphurji has very little to do with the other nlfectatioiis i*f the time. 
Its chief eharaet eristics, to miote Dr Landmann, are “ a peculiar 
combination of antithesis w’itn alliteration, assonaiK’e, rliyinc, and 
play upon words, a love for tbo conformity und correspondence of 
purallct sentences, .'ind a tendency to accuimilute rhetorical figures, 
such us elimux, the rhetorical (question, objections and refutations, 
the repetition of the suine thought in other torina, Ac.” To this 
may be added constant references to antiquity and a great fondness 
for eonqiarisons drawn from a sort of fabulous natural history. On 
the other hand the stylo is froe from what Puttnihuin calls 
“mingle mangle,” that is to say, from the pedantic and indiscri- 
ininato uhi' of foreign or Latinized words, ami also from the hyper- 
bolical extiavagjiiiees of the Petrarehian.s. Lyly 'a peculiarities are* 
tho.se of syntax and constriietioii rallier than of jihraseolugy. 
Compared to that of the Surrey school, liis diction is simple and 
direct, and he him.self declares that he does not pretend to please 
those “ Kngli.shmen who desire to hearc finer s|iceeh than the lan- 
guage will iillow'c," that is to say, the lovers of the Italiauate 
eircumloi utions which ruled EnSlish poetry from Surrey to Siiciiser. 
Ills work then is not sinqily to be regwiled as tho outcome of tho 
clussieul und Ituliaii iiiiluenee at woik in England since the begin- 
ning of tlie ci ntury. It has individual features which have to be 
accounted for, and wliieli liavc now been traced with certainty by 
Dr Landmann to the intluence of one foreign author Don Antonio 
dc GUEVAliA {q.v ). Guevara’s chief work was El Lihro Anreo de 
Marco Avrvlio a sort of liistorieal roinnm‘o based upon 

Plutarch and upon Aktreus Aurelius’s Mcdilntioos, tho object oi 
w hich was to produce a “ mirror for princes,” of the kind so popular 
througlnmt tlie. Jh iiaissanee. Within the year of its ]Uib]ication 
Guevara i.ssiied an enlarged edition of his book, culling it Lihro del 
Emperadur Marco A iirelio ton relax de Thrincipcs ; and a number of 
fresh editions and of translations into almost every EuroiH^ati Ian- 
gunge followed. The book becaiuo almost imnicdiutely popular in 
Eiighind. The first edition, or rather a French version of it, was 
translated into Engli.sh by Lord Berners in and published in 
15ii4. Before 1560 twelve editions of Loixl Beruers’a translation had 
licen printed, and before 1578 six different translatora of this and 
later works of Guevara had np]>earcd. The translation, liowever, 
which hud most influence upon English literature was that by North, 
the well-known tran-slator of Plutarcli, in 1668, calleil The Dial far 
rritutrSj Compiled bif the. Reverend Father in God Don Antony of 
Guevara, Byshop of Giutdix, dx,,EnqHshcd out of the Frcnche by Th, 
North. It was from this book, and from certain other translation^ 
from Guevara, of which a full aeeoimt will be found in Dr lAnd- 
mann’s iiampblet, tliat Lyly borrowed his pei uliar style, and even a 
Of rtain small propoi*t.ion of his material. ’J’hc sententious and anti- 
thetical style of tlio Dial for Princes is subHlaiitially that of 
hJiiphucs, though Guevara on tlie whole handles it better than his 
imitator, and lias many passages of real force and dimity. The 
general plan of the two books is also m&ch the same. In both the 
biography is merely a peg on w hich to hang moral disquisitions and 
tn.atise.s. The use made of letters is tho ;ame in both. Even the 
names of some of tho eharncters are similar. TIiub Guevara’s Lueilla 
is the flighty daugliter of Alnreiis Aurelius. Lyly’s Lueilla is the 
flighty daughter of Ferardo, governor of Naples ; Guevara’s Livia is 
a lady at the court of Marcus Aurelius, Lyly’s Livia is a lady at the 
court “of tho emperor,” of whom no further description is given. 
The. 9th, 10th, lllh, and 12th clmpters of the DUilf for Princes sug- 
ge.stcd tho discussion between Euphues and Atheos. The letter 
from Euphues to Aldus is suhstautially tho same in subjoct and 
treatment as that* from Marcus Aurelius to his nephew Epesipo. 
Both Guevara and Lyly translated Plutarch's work De Edueaiione 
Liberorum, Lyly, however, keeping closer than the Spanish author 
to tlio origitial. The use made by Lyly of the univeniity of Athens 
was ail anachronism in a novel intended to descril^ his own time. 
He l)orrowcd it, .however, from Guevara, in whose book a university 
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of Athens was of course entirely in place. The “ cooling card for 
all fond lovers *’ and th^uddross to the ladies and gehtleinon of 
Italy have tlioir counterparts aiiioiig the iniscellanoous letters by 
Guevara affixed by North to the DUd for Princes ; and other 
instances of Lyly’a use of these letters, and of two other treatises 
by Guevara on court and country life, could be pointed out. 

Lyly was not tlie first to appropriate and develop the Oiievaristic 
style. The curliest book iii which it was fully adopted was 
A petite Palface of Peltie his Plccmiret by George Tettio, wdiich 
uppeai'cd in 1576, a producliou so closely akin to Euphnes in tone 
and style that it is difficult to bedieve it was not by Lyly. Lyly, 
liowcver, carried the stylo to its highest iioint, and made it llio 
(lomiuant literary fashioii. HU principal followers in it were 
Greene, Lotlge, and Nash, 1n‘s principal oppuiu'ut Sir Philip Sidney; 
the Arcfulia in fact supplanted Euphucs, and the Kuphuistic taste 
proper may bo said<<'to have died out about 1590 al'tcu- a ivign of 
Houie twelve years. According to Drayton it was Sidney'^ chief 
merit that — 

•* He (11(1 flmt reiluco 

Our tonguu from Lillies willing thou In use, 

Tiilkiiig of Srones, Stars, Plants, of I’lshes, K1)’C», 

IMaying with words and idle sirnilles. 

Am tir KngliMli Apes and very /nnicM ho 
Of ('veiythlDK tlmt tliey di>u heunt and sgc, 

So Imitating his redieulous IviekH 

They Hpaku and writ all like ineere limatiqucs." 

Shakespeare, Dr Laudmann maiutaiiiR, cannot strictly spt^nkiiig be 
said to have lidicidcd KuphiiUin. Loirn Lnhuar Lost U a cari- 
caturo of the Italiariate and pedantic fashions of the day, not of the 
peculiar style of Euphnes. 'J'hconly <M‘rtain idhision in ShalvUspcaKi 
to the cliMiacIcristics of Jiyl 3 ’’s famous hook is to he louiid in Jftnni 
/K, where Falsbiff, playing the ])art of tint king, says to Piince Hal, 
“Harry, I do not only marvel where thou sjM^ndcst thy time, but 
also how tiiou art accoinpaniod ; for, though thu (*anioiuile the mote 
it is trodden on tlie faster it grows, ye.t youth the more it is wjisUmI 
the sooner it wears.*’ Here the pompous antithesis is evidently 
meant to caricature the jtet'iiliar Kuphuistic sciiteuce of court ]Mr- 
liuiee. That Shakespeare indeed was well ae.(|Uainted with what 
was the (‘oiirt manual of his youth, and at times reprodnees both 
ideas and phrases from it, has hcMgi amply proved by Air Rushton, 
the German critic Jfen.se, and otliers, but thero is no evideiuM* of 
antagonism between the two writers. It might have been otherniso 
had Lyly’a Kuphuiam affected his j>hiys. Hut these show little or 
lio trace of Guovar.i’s iufluema} ; llndr fault.s are tlu^ eamiinoii faults 
of Kiizahcthaii writing, from many of whieh Shakcspcara himself \v.(S | 
not free. I 

See Ettphuesy from caily editions, by Edward Arber, 18t;8 ; Pio- \ 
fessor Ad. Ward’s Etujlhh Lramafic Litrr/Uure, i. 151 ; <’»>lhia*s : 
Jlistora of Dmnutfic Port rtf ^ iii. 172 ; John. LHhj and Shohspcurry I 
by C. (k llense in iho Jahrhuch dt’rdciU<i(h('n. fih a krsp. (hsvth, hm'f^ , 
voK vii. and viii. (1872? 1873); K. W. Faiiholl’s Dramafir //k-z/v . 
of John Ldln^ 2 vols., 1858; Shakrs/irore'is Lophnisoty hy AV. L. ■ 
iiushtoii ; “FiUphuiMu” in the /•/// AVr/V/e, 1801. (Ai. A.AV.; j 

JjYMlNGTON, Ji municipal and parliaineiitaiy burougli j 
and seaiiurt town of Hauipshire, Eiigl.iiid, is situated on | 
th(5 Lym at its entrance to tlie Solent opposite the Isle | 
of Wight, 1)4: miles soutli-wcst of London and 15 .south of 
Soiithami>ton. The pari.sh rhurch, dedicated to St 'riionnis 
ii Becket, is an irregular structure, dating from the ndgii 
of Henry VI,, 1>ut frequently re.storcd. There arc two 
grammar schools and several charities. Tlio inunufactnre 
of salt and of Kpsom salts Has been declining fer some 
years. A buildiog yard here has turned out some of the 
most famous racing yachts. In summer the town is much 
frequented for sea-bathing. Lyniington in Doniesclay is 
called Lentuiie, changed afterwards to Lhnentnm, It w'as 
a borougli by prescription, and received a grant of incor- 
jiorujion from James I. From the 27t]j of Elizabeth till 
18G7 it returned two members to parliament, and it still 
returns one. The population of the municipal borough 
(141 acres) was 2431 in 1881, and that of the parliamentary 
borough^(4769 acres) 5462. 

LYNCHBURG, a city in Campbell county, Virginia, 
U.S., is finely situated on the rising ground to the south 
of the James river 144 miles by rail, west by south of 
Hichniond. Having excellent facilities of coniniunioation 
by the Richmond and Allegheny, the Norfolk and Western, 
and the Virginia Midland Railways, together with the 
James River canal, and possessing abundant water-power 
wd immediate access to coal and iron, Lynchburg has 
become the seat of no small commercial and industrial 


activity. The tobacco trade, which formerly rendered it# 
wealthiest city of its size in the lYiited {States, except 
New Bedford, Mass., is still the staple ; there ay) about 
eighty factories in the town, and the amount of tobacco 
sold in 1870-71 was 17,425,439 lb, while in 1880-81 it 
wa.s 26,000,000 Ib. Most of the operatives arc negroes — 
men, women, and children all being employed. The local^ 
iron-works and flour-mills are of s<»mc importance, and 
large machine-shops are maintained at Lynchburg by the 
Norfolk and Western Railway. Two reservoirs, constructed 
in 1828 and 1878, supply the town with water. 'Kl e 
population was 8067 in 1850, 6853 in 1800, (JS25 (3,353 
coloured) in 1870, and 15,9.59 in 1880. 

Tho town dates from 178(1, aruldcriyes its name from a Air Lyn' h 
who served in the \* ;n* of iiidepeinleiiec ;md is eiiomuiisly cicdiicd 
hy some willi the origination of llie term b>ij( h law. It was im-or- 
porated us a ( ity in 180.5. Dming the civil w.ir it w;is a point 
of great impurtaiice to the Confederates us a hubo of supplies. 

LYNCH LAW, a term used in the United States to 
characterize the action of private individuals, organ ized 
bodies of jiien, or clisorderly mobs, who, without legal 
authority, proceed to punisli by hanging or otherwise* ival 
or suspected criminals, without a trial according to the 
ordinary f(»rm8 of law\ The origin of the term is douht- 
I fill. American lexicographers generally refer it to the 
j jiractice of a Virginia farnuT of the 17th century, named 
Lynch, who, when he caught a wrongdoer, wa.s wont to tic 
him to a tree and flog him, without waiting to summon 
tlie ollieers of the law'. He is also said to have acted, 
by re(piesb of his neiglibours, though without any legal 
authority, as a judge in the summary trial of persons 
accuiu'.d of crime. Otheis trace the origin of the name to 
the art of James Fitzstepheii Lynch, mayor and warden 
Galway, Ireland, in 149.3, wdio is said to have “banged 
his own son out of the window for defrauding and killing 
strangers, without maitiul or common law*, to show a good 
example to i>o^tcrity.’^ Others liace it still further to tlie- 
old Anglo-Saxon verb Unch^ meaning to beat with a club, 
to chastise, A'c., whieh they assert has survived in this 
cognate meaning in Anierieu, as have many other words 
and ex[>ressicms hmg obsolete in (beat Britain. While 
lynch law does nut [irovail in the old and well-settled States 
of the Ibiion, and is almost universally deprecated, it is 
sometimes resorted to even in tliC'^e States, in times of 
great p(>[)ular excilenient, or when the legal penalty seeiiis 
disproportioned to the enormity’ of the olfence. Fur 
example, the [»ractice of lynching is said to liave iiiercased 
in Wisconsin since the abolition of the death penalty by 
law'. Lynch law prevailed to a large extent in the early 
history of Culifoinia, Oregon, Nevada, Kansas, (\)lorado, 
and other western States and Territories, and during the 
border troubles attending the outbreak of tlio civil war. 
Bodies of citizens, organized secretly or openly uiuler tho 
well known names of “ vigilance committees,” “ vigilantes,” 
I “regulators,” “ law-and-order-men,” J:c., punished with 
I summary severity, and generally with wdse discretion, 

I horse thieves, highway rolzbers, burglars and swindlers, as 
well as murderers. Certain rude forms of trial were 
generally observed, but acquittals w'ero rare, and the 
puni.shment was usually death by hanging. The practice, 
how’cver barbarous under the conditions of well- sett led 
government and society, has its justification in neee. sify 
ill the newly-settled districts, frontier towns, and mining 
I camps, where a rapid and extraordinary influx of popnla- 
tion has preceded the establishment of civil goveriiinent, 
or wdiero the assembling of a large number of bold and 
hardened desperadoes has enabled them to defy the legally 
constituted authorities, and to commit crime at will, until 
suppressed by tho voluntary and comyrted action of the 
order-loving portion of the community. * 

, \XV. — j± 
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j LYNDHUBST, John Singleton Copley, Bakon the autumn at Dieppe, “helping to fly paper kites, and 
(1772--1863), four times lord chancellor of England, amusinghimselfbyturns with the w^vitings of the Greek and 
born at Boston, Now England, in 1773. His father, Latin fathers on divorce and the amorous novels of Eugene 
of an Englishman, but also a native of Boston, was a Sue.” llis last speech, marked by “ his wonted brilliancy 
painter of very considerable note, who settled in London and vigour,” was delivered, .in the House of Lords at the 
just before the commencement of the war of American age of eighty nine. He died in 1863, in his ninety-second 
independence. The son studied at Cambridge, where he jisar. The impression we have of Lyndhurst from Lord, 
w^as second wrangler and fellow of Trinity. Called to the Campbell’s memoir is that of a man with rather an easy 
bar in 1804, ho gained a considerable practice; but it was conscience in political Hfe, not too scrupulous in his atten* ' 
not till 1817 that he began to come to the front. In that tion to judicial duties, but possessed .icf a lino and noble 
year he was one of the counsel for Dr Watson, tried for presence, a ready wit, an unfailing sweetness of temper, . 
his share in the Spa Fields riot. On this occasion Copley and a real kindness and charm of manner that won the 
so distinguished himself as to attract the attention of hearts of men. ' 4 

Caatlereagh and other Tory leaders, under whose patronage See Lives of the Lord Chanullwa of England, vol. 'viii. (Lords ' 
iie entered parliiiment, jind was advanced to the highest Lyndhui-st aiid Brougham), by Lord Campbell, 1869. Campbell' 
Jegal positions, becoming solicitor-general in 1 8 1 9, attorney- ^ pui-sonal friend, but a political opponent. 

.general in 1821, and lord chancellor in 1827, with the LYNDSAY, Sitt David (c. 1490-1555), for about two 
title of Lord Lyndhurst. Before being thus taken up by centuries and a half perhaps the most popular poet of 
;,the Tories, Copley was a man of tho most advanced views, Scotland, was born about 1490, probably either at the ,s 
; a republican and Jacobin ; and his accession to the Tories family estate of The Mount, in the parish of Monimail, 
naturally excited a good deal of comment, which he boro near Cui)ar in Fife, or at Garleton near Haddington in ‘ < 
with the greatest good humour. He gave a brilliant and East Lothian, where the ruins of an old ^lansiou house of 
eloquent but by no means rancorous support to all the the Lyndsays still remain. Little is known of his boyhood, ; 
rea'ctionary measures of his chief. The same year that lie but he is understood to have entered the university of St 
became solicitor-general he married a fashionable wife, and Andrews about 1505, and he became one of the incorporati 
began t«) take a conspicuous place in society, in which his of St Salvator’s College in 1508 or 1509. After leaving , 

■ • noblo figure, his ready wit, and his never-failing hmhumie college there is reason to think that he went abroad ^or a year V- 
made him a distinguished favourite. or two, visiting, it is supposed, both France and Italy; but 

As solicitor-general he took a proiiunetit part in the trial of this there is no certain information. In 1511 he must. 

' of Queen Caroline. To the great Lilicral measures which have been attached in some way to tho court of James IV., 
marked the end of tho reign of George IV. and tho as in the October of that year an entry ajipears in the royal 
beginning of that of Williiiiu IV. he gave a vigorous treasurer’s accounts for the sum of £3, 4s. for “blue and 
•opposition. During the Melbourne administration from yellow tadities to be a play coat to David Lyudsay for the 
1835 to 1841 ho iigiirejl conspicuously as an obstructionist play playit in the king and queen’s presence in the Abbey 
<rom his scat in the House of Lords. In these years it of Holyrood,”- -so that even at that early period Lyndsay 
was a frequent practice with him, before each prorogation would seein to have developed his taste for masques and 
of parliament, to entertiin tho House with a ‘‘ review of mummeries, play acting and tale-telling. After this his 
the session,” in which lie mercilessly attacked the Whig name occurs in tho treasurer s accounts for a regular salary 
Government. His former adversary Lord Broiighurn, now of £40 a year; aid on the birth of James V. in 1512 ho 
ineffably disgusted at his treatment by tho Whig lea<lers, was appointed to bo the personal attendant of the young 
soon became his m.ist powerful ally in oi)position; and prince, in which situation he remained till James had 
the two dominited the House of Lords. Throughout all attained his twelfth year in 1524— sometimes under the , 
tho Tory Gaveriiments from 1827 Lyndhurst held tho title of “keeper of tho kingis grace,” sometimes as the 
chancellorship; and in the Fed administration (1S41-4G) “kingis maister usher,” and sometimes as “the kingis 
he resumed that office for the L)urth and last time. As maister of hoiLshald,” but throughout with the. yearly- 
Peel never had much confidence in Lyndhurst, the latter salary of £40. Lyndsay’s close connexion with the court ,• 
did not exert so great an infiuence in the cabinet as his led to his being present at the remarkable scene just before ’ 
l^osition and experience entitled liini to do. But he con- Flodden, in the church of Linlithgow, wl^n the so-called : 
tinned a loyal member of the party. As in regard lo apparition came in “ calling loudly for the king,” and, after .* 
Catholic em indpation, so in the agitation against the cum warning him against proceeding on his 511-judgod expedition -i' 
laws, he opposed reform till his chief gave the .signal for against England, vanishing away “as it had been a blin^. 
concession, and then he cheerfully obeyed. After 1846 of the sun or ane whissof the whirlwind.” Theincidenf*^ 
and the disintegration of the Tory i)arty consequent oii is related both by Pitscottie and by Buchanad{ expressly 
Peel’s adoption of free trade, Lord Lyndhurst was not so on the authority of Sir David; and Tytler shrewdly V 
aisiduous in his attendance in parliament. Yet he con- remarks that possibly Lyndsay knew more of the., affair 
tinued to an extreme old age to take a lively interest in than he cared to confess, a conjecture which both I^^ay^s ^ 

, public affairs, and occasionally to astonish the country by well-known prudence and sagacity in. poUCical anaim Mid ' 
tho power and brilliancy of his .speeches. That which he his skill in arranging masques and^ stage plays rendem 
made in 1853, in denunciation of the aggressive ])olicy of exceedingljr probable. In 1622 Sir, Davi^ married Janet 
the Bussiau emperor Xicliolas, made a sensation in Europe ; Douglas, of whom we know nothing' except that she also ' 
throughout tho Russian war he was a strong advocate of was att^hed to the king’s court, and was emjfloyed as' 
tho energetic prosecution of hostilitic.s. In 1859 he sempstress to “ his grace,” — various pa;^m6iita to her. beings, 
denounced with Lisjold energy the restless ambition of entered in the accounts for her diligcnce|in the* humble.^ 
Napoleon III. When’ he wa.s released from the trammels office of “sewing 'the kingis sarUs.”, /It- ,is evident from 
'>f an official position, he came forward somewhat as tho many passages in Lyndsa^^s poems that hiS good sense and ' 
dvocate of liberal measures. He strenuously supported sweet temper, his varied accomplishments, and his /d^ill in. . 
l\c admission of Jews into parliament; his second wife mingling amusement with instrui^tiQn had greatly ehdearjBdi^ 
das a Jewess.* Under the influence of Mrs Norton he him to the young king, and it would, have been 
uppeared also as Jthe advocate of women’s rights in James if he had never listened to other and worse counsels , ' 
questions of divorce. At the age of eighty-four he passei^than those of his wise and affectionaUi inra , 
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tt is to tbe credit of tbe king, however, aitd charaeteridtic 
^ the generous disposition of tbe earlier Stuarts, that he 
nearer forgot or forsook the friend of his infant and boyish 
>years. For when he fell under the power of the Douglases 
in 1524, and when Lyndsay had to take his dismissal from 
court, James took care tliat liis salary should '.continue to 
be paid him ; aud no sooner did he escape from thmr 
domination than Lyndsay was at once recalled, and the 
appointment of lyon^king conferred' upon him. This was 
in 1529, and it is a remarkable pr6of of the reputation 
which. ‘Lyndsay had by this time acquired for prudence 
aa(L^terliug practical ability that he was at various times 
eent'^broad in connexion with embassies from Scotland. 
In 1531 he went to the Netherlands to renew the com- 
mercial; treaty with that country. On this occasion the 
embauy 'had a personal interview with the emperor 
Charles .y., ' and the mission was perfectly successful A 
few year^.aft6rwards (in 1536) he formed one of the envoys 
sent to France to conclude a treaty of marriage between 
the Scottish king ^and Marie de Bourbon, daughter of the 
Due de Vend5ino. .It is evident therefore that Lyndsay’s 
pusition and employments must havo enabled him to gather 
muclr experience of life, and to obtain a somewhat varied 
knowledge both of me^ and things. His last sad office to 
his beloved sovereign was to attend at his bedside when 
the pour king wast dying of a broken heart at Falkland, in 
Peceinb0r.l542.' Lyndsay survived the king about thirteen 
years;' At the time of Cardinal Beaton’s assassination he 
held a seat in^ parliament as commissioner for the burgh 
of Cupar. . ]inxd548 he was despatched to Denmark to 
negotiatea.freevtrade,* particu^rly in grain, for tho Scottish 
merch&n^ which was readily grautecl. Mr T^aing, on the 
authority^ of an entry in the Privy Seal Register, .states 
that his death must have taken place early in 1555. 

When Lyndsay was driven from the court by the advent 
. of the DouglaHe9 to power, he no doubt felt it as a bitter 
misfortune and a disappointment of all his highest hopes. 
But we are greatly mistaken if he did not ere long come 
to regard it in a very different light. •Like most men of 
genius, he had evidently two sides to his character. On tho 
one side he had a taste for pleasure, sociality, pageantry, 
and frivolous amusements ; aud a few years more of these 
might have deadened his nature to everything else, and 
converted him into a mere dangler after royalty. But he 
had also elements of a better kind. He was well educated 
and accomplished; he had road somewhat extensively, and 
was master of most of the knowledge to be had in books 
at that time, ([e had seen not a little of the world, both 
in Scotland, and in foreign countries ; he was an acute dis> 
corner of character, and had both knowledge of and skill 
^iu affairs. ^ Now then was jusl the time for a man like him, 
arrived at^e fuU maturity of his intellect, to turn all these 
varied acquisitiood to account. Lyndsay therefore, wc may 
infer, retired to his/country seat, either at Tho Mount, or 
.a<i"we fancy more likely to Garleton (that he might be mure 
'^riihlil ^ should a ghange take place in the political 
sittSuation at Eidhnbiirgb}, and there, after tho first dull 
paiig^of disiiippointihent was ovelr, he doubtless found that 
there was no Iwk of^^ubjects to engage his best thoughts. 
One of the great cn|^ Stt the history of Europe and in tho 
promsf of human .thought 'had just arisen. The trumpet 
: of the Reformation Imdlieeh sounded in Germany, and its 
raVerberettofi had :^en hi^rd in Scotland, where 

bo^h poUticnland '^4ej4i^ijikl'd&orde nearly reached 

. their worst^ and w;^ hehoming |he source of deep anxiety 
and desire for redrew; V men. For Lyndsay, 

.y, therefpri^4her6 was somethihg ^.elsa to do than to brood 
^moo^Iy'oVdr his own private griefs. He had to make up 
. '.;his niiM onSa variety of ^reat public questiods, as well 
Vpsidbej^ as ^ settle the great per^ual question of Us own> 


religious faith ; andiu his earliest Work, T/ie Dreme^ which# 
s|6ma to have becu cumposod at this time, wo have a 
somewhat vivid picture of tbe turn his thoughts tqok. 


season, with it# bitter blasts ajul sharp sleety showor-s, but ilbiittcd 
to console him, and only too much in harmony witli liis own tnelan-* 
choly. Ho goes down to tho sen-shore, but thing's are no better 
there; for the “weltering of tljc wavc-s” at once itself in 

hiM mind with “ this false world's instability.** I'hus far, theu, hi# 
meditations seem to have had a merely xiei'soiioil reference, 
and by, on rctiiing into a cave near the shore, he falls into a traii^, 
in which his thoughts tako a wider range. Tlio miserable suWof 
his country, from niiHgovernmcrit on the jtiirt of iu» nilers and tlio 
vices of both clergy and laity, fil,la his mind, and, rcllecti^on thu 
uHiiiiato fate of such men, ho tiiids himself in the twii^li^ of an 
eye ill hull, where lie secs wicked polios, kings, cotiQuerors, princes, 
and lords icm|>oral, with no end of cliurchun^n, 'Mifiinsworu mer- 
chants,'* “ unlei 1 lahoruris,*’ Craftsmen “ out43f number, ’* “ hurdaris 
of gold and cointnon occararia,'* all “ tormentit with pains intoler- 
able.** Then, leaving this “ del or on s dongeon,** lie has a passing 
sight of purgatory, tliough apparently with some misgiving us to 
its reality, his significant remark being — 

Htr tiitrifc*** to he great clcikis dors oonclude, 

‘ Ili>\\beit my liorc xtnnds most in Christ is blood." 

Pro^Tcding tlicn to the realms of bliss, lie f*ees something of tho 
reward.s of good and just rulers and righteous men ; and by and by 
iv.turniiig to the earth, and at length looking down iqion 8eotlauii, 
hi^sees a rtgiou both good and fair, its sens abounding in fish, its 
Tiiounluins eoverijd with pasture, the valleys fit for corn, the forests 
full of game, mines with gold ami silver, tlie peojdo fair, iiilelligetit, 
.strong, and nohle-ininded, and yet with all tins, the country poor 
and the inhabilants miseiahle. Wlnit could be the causey and the 
aihswer given is that the realm wauls good governinent, impartial 
jolmiiiistration of justiee, nnd fn^cdom from war and discord. View- 
ing the eoiintiy all over —on the borders 

Tlrtwlxt the Merse ami boclnnnben, 

Tl” could not knaw a leil inim from u thief. 

To show tiu'ir leif, tlit fi, jnurtlu*r and mihohief 

And \iciuns wuiks it would inlest the air." 

Ill the Iligldaiids it was no better: — 

“ rmhrift, Hweirm ss, fahet, poverty, and strife 
T'lt jKilloy m danger of her life." 

And even in tliu Lowlands, wluTe better things might l)o expected, 
it was inqiossibb' for a ]ioor man to live by his industry. If he 
settled in the towns, “singular profet’* (by wliidi we understand 
him Ici menu the .system of monopolies nnd of close trade eorponi- 
tioiis, which everywhere prevailed) “ gart him soon dislodge.** And 
if he attempted to get reilre.ss to liis wrongs there was no Indp for 
him iinywliere. The .spiriiiuil stale, plungiMi in .simony, covctoii.s- 
ness, piide, ambition, .sensuality, and the love of ]»omp aiid pleasure, 
“lield liim at ilisdnin”; and among the nobility ami gentry 
“liberality and luwle both are lost,’* knightly courage is “turnit 
ill brag and boast,” and disorder and civil wnr liave produced astute 
of things in which “ there is iioeht el.se hot ilk man for himself.” 
The moral of the whole i.s— “ Woe to tlic laml Ihat hn.s oner young 
aiie king!” — “ there sail na Scot have comforting till that I seethe 
country guided by w'isdom of aiie gude aulil pruilrnt king.” Tho poet 
is then awakened by llie sound of cannon from a ship ol war approach- 
ing the coast, -thc'suggc.stion, as we im.igine, being that the existing 
state of things can only cml in violence ami uproar, in tumult and 
rebellion, most iiiobabiy in foreign invasion and revolution. 

On the whole 7V<tr Dreme appears the most finished and 
artistic of Lyndsay’s >vorks. It has a tone of greater 
set'ionsness, bears tlie marks of more care nnd elaboration 
ill tho composition ; and, though it has a good deal of the 
crudeness of a first attempt, wo think w^e can discover an 
effort at least at a finer proportion and harmony of parts 
than in any of his subsequent poems. In its subject- 
matter it strikes tho keynote of almost all that ho after- 
wards wrote. The evils, tlie wrongs, tho ini.sgovernnient 
of his country evidently filled his whole soul with grief, 
indignation, and the desire for reform ; and w’o almost 
doubt if there is to be found anywhere excejit in the old 
Hebrew prophets a purer or more earnest breathing of tho 
patriotic spirit. Indeed if we may judge from the motto 
prefixed to his Drem^ we should almost fancy that he had 
made them his model.: — Prophetia^ nolite spernere. Omnia 
autem proheUe : ipiod homtm est tenete, Jbyndsav accordingly 
to be judged of less as a poet than as a great political 
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,an(l ecclesiastical reformer. That his works are written 
in verse is merely incidental Though nut destitute of 
poetical genius, this was scarcely the special characteristic 
of his mind. Ilia greatest work, and the only one to 
which it is necessary here to make further allusion, was 
his iSaiire of the Three Estates, It is a drama, and may 
be said to be in some respects one of the most remarkable 
'that ever was written. Thu dramatis jH^rsu?hx are chiefly 
allegorical, and under the names of Ilex lluniunitas, 
Wantonness, the Vices (Flattery, Falset, and IJcceit) in 
the habit of friars, King Correction, (rood Counsel, 
Temporality, Sensuality, Chastity, V’’erity, John the Com- 
monweal, ike., the most bitter and unsparing exposure 
is made of the wickedness and corruption of all classes of 
the community. King, clergy, lords, merchants, craftsmen 
— no one escapes the severest censure and the most 
unmitig.it cd ridicule. And yet this extraordinary produc- 
tion was actcvl on tlu borough muir of Edinburgh before 
the king himself, many of the highest nobility and clergy, 
and an iinniense crowd of all classes of the people. How 
the iiullior esrai»ed being torn in pieces by the mob or 
burnt at the stake by the ruling power^i it is dithciilt to 
understand. I’eili ips the explanation is that each class 
saw every other brought under the lash et[u:illy with 
itself, an I f ;lt consoled for its own shame by cnjoyi^ig 
.the inflk-tion vi-^ited on its neighbours. V^Ty likely too 
the gnUe'^ipie wit and the fun with which the serious 
iiiattjr of the play was so largely spiced charmed the 
audience into good humour, and left them unable to think 
of vongeince. It maybe somewhat contideiilly inferred 
too that the dramatist so exactly expresseil the public feel- 
ing of the time as to the evils and corruption under which 
the state was rapidly going to de-struction that, even when 
Lis stinging reproaches most nearly tou(‘lied themselves, 
their consciences were smitten and they w’ere compelled to 
assent to the iierfcct truth and justness of his rebukes. 
But bo this as it m ly, there can hardly be a doubt that this 
most singular drama formed one of the chief means by 
which the way was paved for the lie formation afterwards 
carried out by Knox and liis coidjiitors.^ One thing is 
especially remarkable in Lyndsay’s politics both civil and 
ccclesia>tical, that, hopeless and depressing as the condition 
of the country mn.^t have been t(» a in in like him, his 
opinions never end in mure negitions, but arc tlironglumt 
constructive in their character. And yet more thorough- 
going radicalism it would be difficult elsewhere to tiiul. 
lie d») 0 s not for example .scruple to declare that kings who 
govern ill should be deposed. This, however, was merely 
a sp.*ciihitive opinion, and it is of more interest to ascertain 
what his practical suggestions w’cre. Among them we find 
the following : — that tlie king should on no account attempt 
to dii any tiling without the advice of his council and 
parliament : tliat John the Commonweal should have a 
greater voicj in jrarliainent, />., in our modern phniae, 
that there should be a considerable extension of the 
franchise ; that (as already mentioned) all close corporations 
and iinuiopolius should be abolished ; that temporal lands 
should be set in feu to the tenants on condition of their 
duly rendering the prescribed services to the state, a 
measure not very dissimilar in principle (if we understand 
it aright) to that lately introduced into frelaiid ; that lords 
should be responsible for thieves who find refuge on 
their lands, and make restitution to the jioor who have 
been pliiudercd by them; that emirts of justice should be 
established in the remoter parts of the country, suck as Elgin 
and Inverness, in order to avoid the expense attendant on 
tlift transference of pleas to the metropolis, and, to provide 
for their inainkmance, the nunneries in that iiuarter to 

1 See Kllis, 3(1 series, vol. iii. p. 280 ; and Row, 

History of the Kirk of Gotland, p. 7. 


be abolished and their revenues sequestrated, the reason 
given being — • 

“ Thir wanton nuna-aro na way netessair 
Till eoinraoii-weill, nor yet to the glorie 
Of Oiriatis kirk, tkocht they be fat and fair, 

And ala that fragile order feminino 
Will noclit be luissit in Christ’s religion.” 

No less stringent and sweeping are his proposals for the 
reform of the church. The religion of Christ must be 
purged of all deceit and hypocrisy. The consistorial courts 
are to have no jurisdiction in matters temporal. No 
clergyman is to be admitted to cilice unless duly qualified 
in learning and piety. Celibacy is to be abolished. 
Bishops and priests must be compelled to preach regularly 
and “take better tent to souls under their dominion.’^ 
Benefices are not to be purchased either from prince or 
pope, nor is money to be permitted to go to Rome for 
bulls and pleas. Tluralities and patronage are to be 
abolished, residence is to bo enforced, and the people are 
to have a voice in the choice of their spiritual guides. In 
fact many of Lyndsay’s proposals of reform have quite a 
modern look, and this perhaps explains in some degree the 
long-continued popularity of his works among his country- 
men, which otherwise it is rather difficult to account for. 
They have none of tlic chivalric spirit-stirring power of many 
of our ancient songs anil ballads, none of the tender love 
and iiii'lanrlioly which form the charm of Hurns^a lyrics, 
none of lliu joyous abandon of convivial or amorous ditties, 
and none of the fascination w'hich springs from well-con- 
structed talcs or narrative poems, like those of Chaucer or 
Scott. It is dilUciilt to siq>pose that even the humour 
which [lervades them, seldom of the most refiped kind 
and often very much the reverse, can have been in any 
great degree pleasing to readers of a later age tlian the 
author’s own. 'I’ho only explanation, we suspect, is that 
Lyiidsay’s intense and uncompromising love of liberty, his 
strong sympathy with the poor, his love of justice, his keen 
hatred of tyranny, WHong, and opjiression, and his shrewd 
common sense easiiy found a responsive chord in Scotti.sh 
bosoms. Nor w%as the interest wliidi his w^orks so long 
retained among the Scottish ])easantry merely of a senti- 
mental kind. For many of the evils against which lie 
directed his severest invectives continued long afterwards 
to afflict his country, and oven when somewhat changed 
in their aspect still reappeared in analogous forms or 
character. Frelatic usurpation and cruelty were as rife as 
ever iii the century which succeeded that in which Lyndsay 
wrote ; aristocratic venality and heartlessness have perhaps 
even yet hardly ceased out of the land ; church patronage, 
always hateful to religious-minded Scotsmen, was hardly 
abolished before it was reimposed. And then such inci- 
dents as the massacre of Ulcncoo, the union with England, 
a measure iiilensely disliked by the great mass of the 
Scottish people, the infamous freatment of the Darien 
colonization scheme, the barbarities which followed the 
two Jacobite rebellions, the deiirivafion up to lb32 of any 
true parliamentary representation, and the continuance of 
close municipal and trade corporations, all tended to keep 
up a bittur sense of wrong to which Lyndsay’a satires gave 
point and expression. 

The best accessible editions of Lyndsay’s works are those of 
George Clialmcrs, in 3 vols., London, 1806, and of David Laing, 
also in 3 vols., Kdinburgh, 1879. These, with the Early English 
Text Society’s edition, leave little to be desired for the establishment 
of a correct text, and for purely antiquarian illustration. In 
Warton’s History of English Poetry^ anu in Irvine’s History of 
Scottish Poetry^ good critical estimates will be found of L^dsay^a 
place as a poet. It is possible, however,^ that some^ing yet 
remains to be done in oruor to determine his exact position as a 
great political and religious reformer, and to illus^te the effect 
which nis works have had in directing popular feeling and opinion 
in Scotland. (J. T. BR.) 
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LYNN, a city in Essex county, Massacliusotts, U.S., 
flituated near the nor<^h end of Massachusetts Bay, on a 
harbour formed the peninsula of Nahant, 10 miles 
north-east of Boston, with which it is connected by dif- 
ferent lines of railway. The bulk of Lynn is built on tho 
low grounds near the sea; but in tho north-east the eleva- 
tion is greater, and behind the city proper there is a range 
of porphyritic hills dotted with villas. Most of the houses 
are of wood, those of the main thoroughfare — Market 
Street — of brick. The city hall, a substantial erection of 
brick and brown stone, is considered one of the iiiiest 
buildings of its class in New England. It contains the 
free public library, founded in 1862, and numbering 
29,126 volumes in 1880. It was at Lynn tliat the first 
smelting-works in this part of the country were estab- 
lished, in 1043; but the place has long been famous 
rather for the making of boots and shoes, a department, 
indeed, in which it has hardly a rival in the world. This 
trade was introduced in 1750 by a WeKhman, Jolm Adam 
Dngyr ; in 1767 tho output was 80,000 pairs ; in 1810, 
1,000,000 pairs; in 1865, 5,360,000 ; in 1868 upwards 
of 10,000,000; and in 1880, 16,276,380, — the greater 
proportion being cheap shoes for women and children. 
About twelve thousand hands are employed, tlu)ugh 
labour-saving machinery is freely introduced. Another 
industry of great local ini[)ortanc(3 is the tanning and 
dressing of shocp and gitiit skins, and the making of 
morocco leather. The population was 6138 in 18.30, 
14,257 in 1850, 28,233 in 1870, and 38,284 in 1880. 

The foundation of the town belongs to 16‘i9 ; and tlio iiatne was 
given in memory of Lynn Tiegis in England, llio homo of its first 
pastor. It obtained incorporatio* as a city in ISriO ; Swanipseoti 
and Nahant, wliicli it tlieii included, were ronderod independent in 
1852 and 18.53 rosjiectively, 

LYNN REGIS, King's Lynn, or Lynn, a parliamentary 
and municipal borough and seaport of Norfolk, Englaml, 
is situated on the Great Ouse, about 2 miles from tho 
WaA, and on several railway lines, 100 miles north of 
London and 48 west-north-west of Norwich. On the land 
side the town was formerly defoncled by a fosse, and there 
are still considerable •remains of the old wall, including a 
handsome Gothic structure, known as tho “South Gatos.” 
The streets are generally narrow and winding ; some of the 
dwelling-houses are very ancient. The public walks form 
a fine promenade, and in the centre of them stands a 
quaint •octagonal chapel called the Red Mount, at one 
time much frequented by jdlgrims. The cluircli of St 
Margarets, formerly the priory church, is a fine (Jothic 
building with two towers at tho west end, one of which 
was formerly surmounted by a spire blown down in 1741. 
St Nicholas chapel, at tho north end of the town, is 
also of mediaeval date, anJ contains many interesting 
memorials of the past. All Saints church is a beautiful 
and ancient cruciform structure. At tho grammar school, 
founded in the reign ofWIenry VlII., Eugene Aram was 
at one time usher. There are also national schools, a 
British school, and 8%voral charities. Among the other 
public buildings are the guildhall, with Renaissance porch, 
the corn exchange, the custom-house, and the athenamm. 
The shipping trade is steadily progressing, and there is now 
regular steam communication with Hamburg. Tlie prin- 
cipal exports are corn, wool, and oilcake, and tho principal 
imports, coal, timber, linseed, and manufactured goods. 
The total value of the exports in 1880 was .£1,152,450, 
the average for the four years 1876-79 being £967,958, 
and for four years 1872-76 £519,479. The value of the 
exports in 1880 was £366,649, the average value for 
1876-79 being £251,491, and for 1872-75 £140,974. 
The Alexandra dock, opened in 1869, has a water area of 
6} acres, wiek an average depth of 31 feet. The fisheries 
of the town are important, and there are also breweries. 


corn-mills, iron and brass foundries, agricultural implemenh^ 
manufactories, shipbuilding yards, rope and sail works, and 
tobacco manufactories. The population of the borough 
in 1871 was 16,562, and in 1881 it was 18,47.5. * 

Lymi is supposed to have been a Brilisli town, and wns known 
before the Norman invasion, after wbicb it beranie tho 
posscs.sion of the hi.shops of Norwich, nnd was known as f.yim 
Episeopi. After the* suppression of the nioniisteiii-s it came into th^ 
hands of Henry VIII., and its name was ehanged to rivnii Ibgisor 
King’s iiynn. Tlie towm was taken by the parliamentuiy forces iii 
1(543. It. roeeived its first charti-r from King John, bill its first 
governing charter from Henry VIII. Since tlie 23d of talward I. 
it lias returned two meniber.s to parliament. • 

LYNX, a name now appropriated to several animals 
forming a small section of the cats or genus It i.s 

not quite certain to which of these, if to any of them, the 
(Jreek name kvyi was es[)ccially applied, though it was 
more probably the caracal than any of the northern specie.s. 
The so-called lynxes of Bacchus were generally represented 
as resembling jiantliers rather than any of the species now 
known by the name. Various fabiilou.s properties were 
atlrilmted to the .animal, whatever it was, by tho ancients, 
that of extraordinary powers of vision, including ability to 
see througli opaque substances, being one ; whence the 
e[)ithct “ lynx-eyed,” which has survived to the present 
day, although having in> foundation in fact. 

There are two forms of cats which are now called lynxes. 

1. M’he cjinical or Persian lynx, caracaf, an animal 

about the size of a fox, i.s of slender build, with a mode- 
rately long tail, reaching down to tho heels. It is of a 
iinifonu vinous or bright fulvou.s brown colour above, and 
is paler, sometimes .almost white, beneath. It is quite or 
almost entirely nnspotlod. The tail has a black tip, and 
the ears arc black externally, long and upright pointed, 
and surmounted by a pencil of fine black hairs. It in- 
liabiU Central and NortliAVe.st India, Persia, Arabia, 
Syria, and the greater part of Africa, 

2. The name lynx is given to varion.s species or varieties 
of animals found in the northern and temperate regions 
of both the Old and New World, all of moderate size, 
that i.s, smaller than the lions, tigers, and leopards, and 
larger than the true cat.s, with long limbs, short stumpy 
tail, cars tufted at the tip, and pupil of the eye linear 
when contracted. Their fur is generally long and soft, 
varying, liowever, according to sca.son and locality, and 
always longish iqiGn the checks. Their colour is Jilwaya 
light brown or grey, and generally more or le.ss spotted 
with a darker shade. The naked pads of the feet are more 
or le.s.s covcreil by the hair that grows between them. Tho 
skull and skeleton docs not dillcr markedly from those of 
the other cats, but tho small anterior upper prcmolar tooth 
found in many other species is usually wanting. Their 
habits are exactly tho.se of the other wild cats; they are 
excelled by none in the untameable savageness of their 
disposition. They capture their prey in the same nuinnor, 
cither lying in wait, or noiselessly stealing within reach, and 
then making a sudden rush or spring upon it. Their food 
consi.sts of any mammals or birds which they c.an overpower. 
In inhabitcfl countries they commit extensive ravages upon 
sheep, lambs, and poultry. They generally freipient rocky 
places and forests, being active climbers, and passing much 
of their time among the branchc.s of the trees. Their .^kins 
are of considerable commercial value in the fur trade. 

Zoologists are by no nic.'ins agreed at prc.sent as to tho 
specific distinctions, if any really exist, between the various 
modifications of this group. As many as eight specie.s are 
sometimes recognized, four belonging to the Old and four 
to the New World. Tho former are Ftfis of Scandi- 
navia, Russia, northern Asia, and till lately the forest 
regions of central Europe (it has npt inhabited Britain 
during the historic period, but its remains hafo been found 
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fin cave deposits of Pleistocene age); F» cer^ria^ Siberia; 
F, pardim, Turkey, Greece, Sicily, Sardinia, and Si)ain ; 
and F, isahellina^ Tibet Tlio American varieties are F. 
canademisy the most northern species, and F. rufa^ the 



European Lynx. From a Drawing hy Wolf in Flliot’s 
Jfunoyraph uj the I’eiiihr. 


American wild cat or bay lynx, extensively distributed 
from the Atlantic to the Pucillc throughout nearly the 
whole latitude of the United States, but rei)laccd in Texas 
and southern California by F, inucnlatti^ and in northern 
Ofiegon and Washington territory by F, 

In both coses, as miglit bo supposed, s[>eciiiicns obtained 
from the more southern climates arc shorter in their fur, 
more brightly coloured, and more distinctly spotted than 
those from colder regions. When only a few individuals 
of each most markedly different form are examined the 
distinctions are suiliciently evident. The occurrence, 
however, of transitional or intermediate forms makc.s it 
extremely rfifficult to draw the lino between the different 
varieties or species, or to assign delinito characters by 
which they can be separated. Wherefore it is best at 
present to accept the so-called species as only provisional, 
and wait until more abundant materials, ^^ith fuller 
knowledge of the localities from which they are derived, 
and of the variations duo to age, sex, se.ison, and climate, 
have been more carefully studieil. We sliall then probably 
come to the conclusion that all the existing forms of 
northern lynxes, whctlier American or Kurasian, belong to 
what may fairly be called a species, which is becoming by 
degrees differentiated into several more or less strongly 
marked local varieties. (w. h. f.) 

LYONS (French, Lyon)^ in political, commercial, in- 
dustrial, and military importance, as well as in point of 
size, the second city of France, formerly the cai)ital of 
Lyonnais, and now the chief town of the department of 
Bhone, seat of a court of appeal and of a military govern- 
ment, and a fortified place, is situated at the confluence of 
the Rhone and the Saone, in 4G' N. lat. and 4° 49' 19" 
E. long., at an altitude above the sea varying from 540 to 
rather more than 1000 feet. The population of the city 
and liberties in 1876 w^as 3 f 2,8 15. The rivers, both flow*- 
ing south, are separated by the hill of (h-oix-Rousae. On 
the right the SaOne is bordered by the scarped heights of 
Fourvi^res, St Ir^ntfe, and Ste Foy, leaving room only for 
the quays and one or two narrow streets ; tliis is the oldest 
part of the city. WJiere it enters Lyons the Saone has on 
its right thenaubouig of Yaise and on its left that of 


Serin, whence the ascent is made to the top of the hill of: 
Croix-Rousse. The river next takes a semicircular sweep 
around the hill of Fourvieres (410 feet^bove it), which is 
fully occupied by convents, hospitals, and seminaries, and 
has at its summit the famous church, the resort of 
1,500,000 pilgrims annually. From this point the best 
view ct the entire city is obtained. First the busy Sadne 
is seen with its thirteen bridges and animated quays. 
Next, on the peninsula between the’ two rivers at the foot 
of the hill of Croix-Rousse, come the principal quarters of ^ 
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the town: the Terreanx, contaitiing the httcl &e ville^ 
the prefecture, and the chief eumtneriihI.|Btabli8hmen1iB;yf 
Belleconr with its large open 8qnar^_ ^'u|the ^est ti^^ 
Europe; and the aristocratic QuaraeT.i^ Fcneche.. The ' 
Bbono and Sa5ne formeriy met here, tiU, a hundr^ jreon 
ago, the Rcniptor Perrache redaim^ from th^ riTei8''lhe 
quarter which bears his name'; on' the peninsula thna 
formed stands the princqial railway sladott. Here ^ aid 
the docks of the Saline, factories, the ^sebd, goii^Qdi^ 
prisons, and the 8Iaughte^h6uBeL ‘ 
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: . The Bhone, less confined than the Sa6ne, fiows swiftly 
ih a wide channel, broken when the water is low in spring 
by pebbly , islets. On*the right hand it skirts first St 
>Clair, sloping up^rds to Croiz>Rousse, and then the 
districts, of Terreaux, Bellecour, and Perrache ; on the left 
it has a low-lying plain, subject tp disastrous inundations, 
occupied by the Parc de la ffiwfl’Or and the quarters of 
Birotteaux and Quilloti^re. The park, defended by the 
Grand Camp embankhient, comprises 282 acres, and con- 
tains a zoological collection; botanical and pharmaceutical 
gardens, and the finest greenhouses in France, with unique 
' collections of Orchids, palm-trees, and Cycadacem, Brot- 
teaux is a modern town with boiileyards and regular streets, 
and in this direction Lyons is extending every year. In 
the old districts there is no room for growtli; they arc3 
crowded with old buildings of eight or ten stories, or even 
more,^and it has been the task of the last thirty years to 
^ open them up by means of thoroughfares. Guilloti^rc, 

' to the south, is a workmen's quarter of wretched houses. 

The Bhoue is lined with broad quays, and crossed by 
ten fine bridges, two of them for railway traffic. On tho 
right bank stand the lycde and the public library, the 
«Hdtel Dieu, the military hospital, and the Hospice de la 
Charit6 ; on the left bank is the long range occupied by the 
X medical faculty. In the east of Ouilloti^re the Geneva 
/railway skirts tho artillery barracks. 

Northward from Fourvi6res appear the green slopes of 
/.Mont d’Or, descending towards the Sa6ne by pleasant 
glades sprinkled with villas ; to tho cast, beyond the some- 
what monotonous plain, stretch tho mountains of Savoy 
' and Dauphin6 ; to the south, below the coniluenco of tlio 
Rhone and the Sa6no, the rivifl: traverses a rich laiidscapo 
to pass out of sight at the foot of Mont Pilat ; and to the 
west the horizon is bounded by the Forez hills. 

Since 1852 the communes of Croix-Rousso and 
QuiHoti^re have been united with Lyons. The Rhone and 
the old fortifications, which, on the right bank of the 
Sadne, stretched in an .unbroken line from the rock c»f 
Pierre Seize below Vaise to the bridge* oj Ainay, continued 
by those now raplaeed by the Croix-Iloussc boulevard, 
marked the boundaries of the ancient city. Tho line of 
Croix-Rousse has now been thrown forward to the north, 
and further strengthened by Forts Caluiro and Montessuy. 
On the left bank of tho Rhone stand Forts Tcte d’Or, 
Charpennes, Brotteaux and Part-Dieu, Villeiirbanne, 
Lamotte, Colombier, and Vitriolerio. On tho right lunk 
of the Sadne Forts Ste Foy, St Irdn^e, Loyasso, Vaise, and 
Duch^re completed the defensive system of Lyons previous 
to 1870.; but since that date the dominant points of the 
neighbourhood have begun to be crowned witk batteries 
and r^oubts ; but only Forts* Brou and Feyzin on the left 
bank of the Rhone, St Qenis on the right bank, Mont 
Verdun on Mont d^Or, and Vencia are finished. 

' Of the ancient bqildingp in Lyons, Fourvi^res is tho one 
whicn^ttimts most visitors^ It derives its name from the 
: ancient forum velus)^ whose site it occupies. Tho 

first chapel, dedicated ft the Virgin, was erected in the end 
of the 9th century; ' Consecrated aherwards to St Thomas 
. ^ Canterbury, and then .made a collegiate church, Notre 
Dame de Fourvidres was created superior of twenty-fivo 
villageseby Louis :XI.; on occasion of his visit in 1476. 
Laid waste by the Protestants, plundered at the Revolution, 
It began to be visited, again in. 1804, and in 1806 Pope 
Pina VIL, returning from V. the coronation of Napoleon, 
ascended thither to jpve his benediction to the city — a 
cer^mofiy renewed from' year' to. year Vith great ^)omp. 
The church tower, 172 feet high, is. surmounted by a 
Btatuejtf thjp Virgin in gilded bronze, 18 feet high, turned 
towards the ijpwn ; on the pedestarare bronze plates with 
; inseriptfoUs assigning to the Viij^n the ore^t of ending the 


plague of 16^, and of preserving the town during .the 
cholera epidemics of 1832, 1835, and 1850. The first * 
stone of a magnificent new church was laid in 1872. The 
crypt, 219 feet by 62, is as yet tho only portion finished. At 
the foot of Fourvi&res, on the right bank of tho SaOne, 
lies the metropolitan church of St John (the archbishop of 
Lyons is primate of all Gaul). The choir belongs to the 
early years, the transept to thd close of the r2th century; • 
the building of tho nave, carried on during the next three 
hundred years, was completed only in 1480. In one of 
the two towers there is a bell weighing nearly 10 tons. To 
the right and left of the altar stand two crosses ^preserved 
since tho council of 1274 as a symbol of the union .then 
agreed upon between the Greek and Latin Churches. 
St Martin d^Ainay, in the Perrache quarter, is the oldest 
church in Lyons, irdating from the beginning of the 6tli 
century; the chapels of the apse are adorned by paint- 
ings by Flandrin. St Nizier, in tlie heart of the city, 
was the first cathedral of Lyons; and the crypt in which 
St Pothinns officiated still exists. The present church is 
a Gothic edifice of the 15th century, with the exception of 
the porch, constructed by Philibert Delorme. In the crypt 
of the church of St Ircnseus are the tomb of that saint and 
a vast quantity of bones, alleged to bo those of 19,000 
martyrs put to death in the persecution of Severus. 
Tho Place Rellecour is adorned west and cast by two 
monumental facades originally erected after plans by 
Mansard, but destroyed in 1793, and rebuilt under 
the consulate in a somewhat modified style. In the ^ 
middle stands an equestrian statue of Louis XIV. by 
Lemot. The Kuo de THotel de Ville, connecting the 
Place Bellccour and the I’liice des Terreaux, and the Rue 
do la Republique running parallel with it are among tho^ 
finest streets of the modern city. The east side of fte 
Place dcs Terreaux (so called from the “ terreaux ” now 
occupying the place of the canal which formerly connected 
tho Rhone and the SaOne) is formed by the hOtel de ville, 
which, however, turns a belter front in the opposite 
direction towards the theatre ; the south is occupied by 
the Palais St Pierre (formerly a convent), which gives 
accommodation to tlie faculties of science and literature, 
and to the school of fine arts, the picture gallery, the 
museums^ of sculpture, arclijculogy nnd natural history, 
and the art library. In the Rue de la Republique, between 
Place de la Bourse and Place ilrs Cord.iicrs, each of which 
contains one of it.s highly ornan.entCii fronts, stands the 
building occupied by tho exchange and the commercial 
court. The former has its offices on the ground floor round 
the central glass^roofed hall ; besides the court, the upper 
stories accommodate tho council of prud’hommes, the 
chamber of commerce, and the industrial museum. Tho 
palais do justice, a fine building with a Cc^rinthian colon- 
nade, on tho right bank of the Saone, occupies the site of 
the palace of the counts of Forez. A statue of Jacquart 
the inventor stands in Place Sathonay, and one of Marshal 
Suclict in Place Tholozan. 

The Academy of Lyons has the five faculties of Catholic 
theology, science, literature, meilirine and pharmacy, and 
law, with two lyceums, and a number of schools ; and the 
Catholic institute has three faculties — law, science, and 
theology. The school of fine arts was founded in the 1 8th 
century to train competent designers fur the textile manu- 
factures, Imt has also done much for painting and sculptura 
Tho veterinary school of Lyons, instituted in 1761, w’as 
the first of its kind in Europe ; its laboratory for tho study 
of comparative physiology is admirably equipped. L’iilcole 
la Martinicro (founded by the legacy of Claude Martin) 
furnishes gratuitous teaching of the sciences and industrial 
arts. The school of commerce and the Lyobs central school 
complete the list of institutions fur inclustr^l education. 
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Benides tlie AcadiSmie des Sciences, Belles Lettres, et Arts 
(founded in 1700), Lyons possesses societies of agriculture, 
natural history, useful arts and sciences, geography, and 
horticidture. 

The Hotel Dicu, instituted in the beginning of the 6th 
century by King Cbildebert, is still one of the chief 
establisliinents of its kind in the city, and contains 929 
beds. Its fa<;ade, fronting the Quai clu Rhone for 1060 
feet, was commenced according to the designs of Soufllot, 
architect of the Pantheon at Paris. The Hospice de la 
CliJiritiS and the military hospital are a little larger than the 
ITottd Dieu. The Hos[)ice dc rAntiquailh?, at Fourviercs 
(2000 betls), occupies the site of the ancient palace of the 
pra3toriaii prefects, in which (»ermanicus, Claudius, and 
Caracalla were horn. I^ynns lias many other benevolent 
institutions, ami is also the centre of the operations of the 
rro])agation tie la Foi. 

'riie niuseuni is one of the be■^t provincial collections in 
France, alike in its amdent, inedi.eval, ami modern depart- 
ments. Among the (lallo-lvoinan inscrijitions, in which it 
is particularly rich, are the bronze tables discovered at 
Lyons in ir)2S, which contain the speech of the enitieror 
Clandius in regard to the admission of the citizens of 
f-iallia Ct)m ila into the lloman senate. The niiinisrnatio 
Cidlection (.‘>0,000 pieces) includes a series of the coins 
struek at liy.uis fnmi 43 n.c. to 1857. There is a special 
gnlleiy of wtaks of Lyonesfj painters; and the Bernard 
collection of about 300 pietnres is kci)t entire. 

The museum of natural history (for which a iiew' build- 
ing is to be erocteil in the Parc de la Tete d'Or) cimtains 
a zoological department ranking next to that of Paris, ami 
iriucr.ilogie.il, geulngictd, and autlirotH»logical .sections • 
t. ^ last enriched with speeiiuens from the classic site of 
Soiutre (Sinne and I.oire). The luuseuiu of art and 
irfdustries, fiiunded in l8'Il by the chamber of commerce, 
is divided into three secrii)ns, tlic lirst intended tc) illustrate 
the various conceptions of tlm beautiful formed by ditlercnt 
pC'oples, the si-eoiid to sIuav the whohj method of the 
textile industry, and the third to give an histoiical con- 
■s[)ectus of woven textures. The (luimet NFuseum, in a 
S[)ecial building in the Tctci d’( )r, consists of objects Immglit 
.from the extreme Ka>t (mainly by M. Kniile (.fuiiiict) and 
designed to facilitate tin* comparative stinly of religions^ 
csitecially those of the Ivasteiii worhl. ►Since 1880 the 
in-'.titutioii lias published its consisting of original 

c*s>avs or translations of foreign w’orks. 

The librrry of the school of arts contains 6.5,000 volumes 
and 22,000 engravings, and the town library 108,000 
vuliimesand 1300 nianiiseripts, - alxiut 600 of the printed 
works being incunabula, and 25 of the MS.S. belonging to 
the C.irlovingian period. In the Litter institution is the 
great terrestrial globe made at Lyons in 1701, indicating 
the great Afrii-in lakes, the rediscovery of which has 
been one of tin* events of the present century. 

Lhider the Romans J^ymis \v.is admirably provided with 
water. Three ancient aipieduets on the Fourviercs level, 
.from Montroman, Mont d’Or, and ]Mont Pilat, can still be 
triceil ; and the la^t was no le-.s than 52 miles long, mid 
capable of siipidying ll,()0(»,0O0 gallons per day. Magni- 
'fn ent remains of this work may l)e .seen at 8t lrd*n6e and 
Chaponost. Traces also exi.^t along the Rhone of a 
subterranean canal conveying the water of the river to a 
PHumacliia. At i resent the water supply of Lyons i.s 
obtained from the Rhone by powerful hydraulic engines 
. huated above the town, which r.ai-^e tlie water to the 
Montessuy and the Fourviercs [datcaus, 1.56 feet above the 
low level of the river. .Tlie rcs(*rvoirs are capable of 
supplying 1,765,829 cubic feet of water per day. 

Agnppa made Lyons the starting-point of the principal 
Homan road% throughout Uaul ; and it still remains an 


important centre in the general system of communication. 
The Saone above the town and the }lhone below have large 
barge and steamboat traffic; and the latter river above 
the town may be used by steamboats* during summer as 
far as Aix in Savoy. Navigation, however, is often 
interrupted, eveu below the town, by the lowness of the 
water, and a canal is projected to remedy this defect. 
The cuiTciit of the Saone is less rapid than that of the 
Rhone, and is controlled by weirs. 

The raihvay from Paris to Marseilles has two stations 
(Vaisc and Pcrrache) in Lyons ; and the lino from Lyons 
to Geneva two (Brotteaux and St Clair). 'Phe Montbrison 
line starts from St Paul, on the right of the Sa(5ne. The 
terniinns of Part-Dieu for the ncwly-oponcd East of Lyons 
line i.s between Pcrrache and Brotteaux. Within the 
town there are two rope railways, — the first mounting 
to Fourv icre.s, and the secoiul, popularly called the ficelle^ 
from Rue Torino to Croix-Uousso. 

In a city of such importance as Lyons the number of 
industries is naturally large, but by far the most extensive 
of them all is tlie silk manufacture. Derived from Italy, 
this industry rapidly developed under the patronage of 
Francis 1., Henry IL, and Henry JV.; and from time to 
time new kinds of fabrics w^ero invented — silk stuffs woofed 
with wool or with gold and silver threads, shawls, watered 
silks, i»oplins, velvets, satinades, moires, Ac. In the 
beginning of the present century Jacquart introduced his 
iamous loom by which a single W'orkman was enabled to 
produce elabi)rato fabrics as easily as the plainest web, 
and by changing the “cartoons to make the most different 
t(5xtures on the same looms. In the 17th century the silk 
manufacture employed at Lyons 9000 to 12,000 looms. 
After the revocation of the edict of Nante.s the number 
sank to 3000 or 1000; but after the Reigu of Terror was 
p:i.sL it re.^^e again about 1801 to 12,000. At jiresent there 
are about 70,000 in operation when no great commercial 
crisis comes to diminish production, giving employment 
to about 1 40,000 weavers. There are also a largo 

^ imniber of persotj^ engaged in the silk-worm hatcheries 
I established in France. The worknxBii live for the most 
part in the Croix-Roussc (juarter, but many of them 
iidi.abit the outskirts. The mean annual value of the silk 
g'»od.s inanufactured is estimated at 375,000,000 francs 
( Z 1 5,000,000), — 250,000,000 repre.seiiting the value of the 
raw' material and ] 25,000,000 the value of the labour. In- 
cluding the purchase of raw materials and the sale of the 
inanufactured goods, the silk trade gives a total turnover 
of 1000 million francs (1*40,000,000). A special (iffice 
(kin>w’n as La Cou<htinn Jes Soies) determines the w’cight 
and nature of the .silk. Extensive dye-work.s, chemical 
works, breweries, pork fautiyrija, engineering works, print- 
ing establishments, and hat factories represent the second- 
ary industries of tlie place. A large trade is carried on 
in chestnuts brought from the n^iighbouring dci>artments, 
and known as viarrons de Lyon, 

Tlie earliest Gallic. occ,iij)jint.s of the territory at the confluence of 
tlic Hliouo and the Saom* were tlie iSeguHians. In 59 n.c., some 
(ircfk refugee.s from tlio banks the Ilerault, liaving obtained per- 
mission of the natives to e.stahli.<.h thein.selve.s beside the Croix 
Ponsso, called their new town hy the Gallic nnnie Lngdununi; and 
in 43 n.c. Muiiatius Plnnf*u.s brought n Homan colony to Fourvitrea 
from Vienne. This scttlemeiii soon anpiired iniportancoj'and waa 
made hy .\grip]»a the .start iiig point of four great rosuls. AngURlus, 
besides building a(|iU'dii(’tN, temples, and a tlieatre, gave it a 
senate and maile it the .seat of an annual assembly of dejiutios from 
tho .sixty citie.s of Gallia (Vimata. Under the emperors the eolony 
of Forum Vetii.s and tlm munieipium of Lugduiiuin were united, 
receiving thei//.v sniatifs. The town was burnt by Nero in 59 A.i>., 
and afterwards rebuilt by liini in a much finer style ; it was also 
adorned by Trajan, Ailrian, ainl Antoninus. The martyrdom of 
PothinuH and Hlandinaoeeurrod under Marcus Atirolius (177 A.D.), 
and in 197 a still inore savage persecution of «llie Christians 
took place under Septimius Severus, in which Irenaeus, according to 
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8om« authors, perished. After Imviiif? l^en ravo^ed hy the Imr- 
barians and abandoned by the einpiiv, Lyons in 478 became capitiil 
of the kiiij'doni of the Ihirgnrnlians. It nflenvards fell into the 
hands of the Franks, and siiflercd severely from the Saracens, but 
revived under Charleidagne, and after the death of Charles the Ikdd 
was made the capital of the kingdom of Trovenco. From 10*21 it 
was a fief t»f the emperor of Gcnnaii}'. Siibsefiucntly the supcrioi it y 
over the town was a subject of disiuito between the archljishops of 
Lyons and the counts of Fore/; but tiio royal supremacy was finally 
cstablislied under Louis IX. and Pliiiii) the HandMUiie. The citizens 
were constituted into a commune ruled by fiecly elected consuls 
(1820). In the 13th century two ecclesiastical coiineils were held at 
Lyons — one in 1245, presided over by innoeent IV., at wliicb the, 
emperor Frederick II. was deposed; the second, tho a^cumeniiab 
uiuler the presidency of Gregory X., in 1271, at which five hundred 
bishops met. Pope Clement V. was crowned heie in 1805, ami his 
successor John X A II. elected in 1816. The Profestants obt .-lined 
possession of tho jdacc in 1562 ; their acts of violence wore fiercely 
avcngcil in 1572 after the St Burtliolonicw massacre, ruder Henry 
III. Ijyoiyj sided w'ith the League; but it pronounced in favour of 
Henry IV. In 17U3 it rose against the (lloiivnitioii, but was ei»ni- 
pellcd to yifld to the army of the republic after enduring a siege 
of seven "weeks (October 10). Tcrribh* ehastiso.ineiit ensued: tlie 
name of Lvoiis was cluinged to that of Villc-atrraiu'hic ; the, detnoli> 
tion of its i)Uildings was act about on a wbolesale scale ; ami v.i'.t 
numbers of tho ])r()scribod, whom the scalfold had sjian-d, wen* 
butchered W’ith grapo shot:. Tlio town rcsiiined its old n.-iim* 
after the fall of Jbihcspicrre, and the terrorists in their turn \\ei»* ] 
drowned in large numher.s in the IMionc. Xa]»olcoii nduiilf the j 
Place Hellccour, njopened tlie chiirclms, and niadc! the hnMgo of j 
Til.sitt over the SaOnc helwemi 15ellecour and the callicdral. In 
1814-15 liVons was occupied hy tlie Austrians, under the govern men t 
of Louis Plnli]ipo, and in 1870 71 tliciv were several hlnodycineiites ; 
ill 18.56 a disastrous Hood laid waste the Urol t can x: and n ndeied 
20,000 persons liomeless. An iiiteriiational e.vhihitiou was lieM 
here in 1872. Among the many distiiiguislied natives of lAtuis 
may be mentioned (b imanieus and tin* cm]H‘iois t 'laiuHns, Mait ns 
Auredins, and Caiacalla; Ampere tbe ]»liysieist ; llielu-r.ind, Ih*- 
CHinicr, and Uonnet ; Do Jussieu tbe naturalist, J, U. Ray the 
cconomiKt, Uartmie tho niatliemath^aii, Suchet the inaishal, Uolaml 
the* Giiondiu, and Jao<iuard the inventor. ((h MK.) 

LYONS, EhMirpfi) Lyons, Lord (1790 18.18), JbitMi 
admiral, was descended from a family cnnncclod with An- 
tigua, and previously witli Cork, and was boni at. Diirtou 
near Christcliundi, llainp.sliire, 21st November 1700. Ho 
entered the navy at an early age, and s<*r\Td iu the Mcditer 
ranean, and afterwards in the Ea.st InMies, wliero in 1810 
lie won promotion by^distinguished brav’ery. He bocarno 
post-captain in 18 1 4, and in 1 828 commanded tlie Pjlmule 
frigate at tlni blockade of Navarino. Ho took part with the 
French in the ca[)ture of the castle of Morea, receiving f(»r 
his conduct the orders of ?it Louis uf Franco and of the 
Redeemer of Hroece. Shortly before liis sliip was [mid 
oir in 1895 lie was knighted. From 1810 till the out- 
break of hostilities >vith Russia Lyons was einjdoycd on 
tlie diplomatic service, being minister ])lenipotonti.iry to 
the court of Greece until 1849, then until I8r»l amlmssiidor 
to tho Swiss cantons, whence he was transferred to a similar 
position at Stockholm. On tjio outbreak of the war with 
Russia he was ajipointed second in command of the British 
ileet in the Black Soa under Admiral Dundas, whom hu 
succeeded in the cliicf command in 1854. As admiral uf the 
inshore stt^adron lie had ftie direction of tho landing of the 
troops in the Crimea, which he conducted with marvcllou.s 
energy and despatch. According to Kinglako, Lyons share<l 
the ‘‘ intimate counsels ” of Lord Raglan in regard to the 
most momentous quc.stiona of the war, and throughout the 
Crimean cuimpaigti he toiled, with a “ painful consiiining 
passion,” to guard against disaster, to clear away over' 
j)f)wering difliculties and obstacles, and to win the fiiuil 
purpose of tho expedition. His actual achievements in 
battle were principally two — the support he rendered with 
his guns to the French at the Alina in attacking the left 
flank of' the Russians, and the bold and brilliant part 
he took with his ship tho “Agamemnon” in the first 
bombardment of tho forts of Sebastopol ; but his constant 
vigilance, his multifarious activity, and his suggestions 
and counsels were much more advantageous to the allied 
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cause than his specific ox {doits. In 1 855 h^. war. created 
vice-admiral, and at the conclusion of the war lie was, in • 
June 1856, raised to the peerage with the title of Lord 
Lyons of Christchurch. He died November 2.‘1, lt?5S. 

LYRA, Nicol.\us de (r. 1270-1340), a wtdl-known 
mediaeval commentator, w^as a native of Lyre, near Evreux, 
Normandy, and W'as born most probably about 1270; at 
least he was still young when in 1291 he entered the • 
Franciscan order at Verncuil. He afterwauls i>tudii‘d at 
Paris, and became doctor of theology and a siiccf.s.'.ful 
teacher there. In 1325 he became {iro\iiieial nf his unler 
for IJurgundy; and on October 23, 1340, he died at Palis. 

Lyra (T.yraiiiis) was the author of a cniitrovvrsial Itratisi* against 
tin* .lows, (Militlnl /M’ Mrssut^ fjosqitf' adn'ittn /n'.rfrntn^ aiul of a 
Ti'fu'ltttitt th\ iitoiteo ^nhiish'ii iitr ti .stfsrijn'i ii/r stf/h ll al/itris ism'niiif 
but by far his most imj'Oilaiit work is tin* VusiiWir 
ix4iT hrci'iit. jii unt-rr'id liiht jUMuti'd at lltum* 

(5 vnls. fob, 1 171 72b ami ofli*!! snbsi'ijiioiiilv. Ii may br sanl to 
maik tlm first beginnings of as. liool of natural t‘.\t‘gr.si«) ; fur, lliuugli 
rfci>^ni/ing Ibo oM duclrinc of a foinfuM seiisr -- 

‘‘ I.ifna grsla (liu-i-t, qiml criMlas nrcL'Drifi. 

AloraiN qiiiil (|U(i tt'iulas ” — 

Lyra rvpliritly niainlaini'd .'itkI sought to to tin* fniu- 

riph* tint tin* fonrnlat lu'i t)f t-vt-rv mystii al f\{M)sition niiisl liist li«* 
tiniilv lai.l hy asuntainin:; tin* litfl.il ineainug. Ills «ju:ilitn*^ an 
inti-rp»vli‘r of S( i iplun* in. lmlnl, Imsidns u«unparat ivo fnM*t!oni from 
d*‘gmalio ])rrpovsissit)n, a oood knowhMl!.n* of Ib-bn-w' ami a lair 
:n*-iimunt.inr»‘ willi (In-' k. Lntln-r was anpiainli-il with his eom- 
im nt.nh -., ami it is thiougb Msi* inlbn'm’f* ot Ibishi u{»oii L>ia that 
.so many tiarr-> of tin* nf that labbi ai(‘ foiiml in l-,utln*i's 

wiiiiiiji.'s ; Inin*'* tin* oft unotfl sa\in,g, “Si L}ra non Jyiassnt, 
Lufln*ru-. non salt.i.ssnt.'’ .Sin vub \i. {». 601 , 

LVRK. Of all rnn>ii*;d inslriirnent s tbe lyre lias been 
the most associated with {loclry, the n*i*it‘itions of Greeks 
having beeti iiceonipuniial by it. Yi*t the lyre was not of 
Grei-k origin; in> root in the bingiuige has bei*ii diseuverod 
for Aiy, ri, altliougli tile .‘-pe(*i:il name s bestowed uiit.n vaiietie.s 
of till* instrument are Hellenic, We have to seek in .*Vsisi 
tlie birtlipluce of the LM*nus, and to infer its introduction 
( Jrecee ilironoli T'hiMce or Lydia. I'lie historic heroc.s 
oinl iin{>roveis of tin*, lyre wcie ol the -Eolinn or Ionian 
colonii's, or the adjaei-nt eou.st bordering on the Lydian 
empire, while tlie mythic masters, Or{dieiis, Miisious, and 
Hiamyris, were Thracians. Notwithstanding the Hermes 
tradition ol* the invention of the lyre in Kgy{d, the 
F.gyptiaiis si?cm to have iuIo{)ted it themselves from 
As.syria or J biby loni*a. 

To deline tlie lyre, it is neccs‘'arv clearly to separate it 
from the allied luirp and guitar. Loth, as far as \vc have 
record, instruments of as great, anticpiily. In its juinial 
form (he lyre diflers friun tin* le.irp, of wliieli the carlitst, 
sinqdcst notion found in tie* bow and bowstring; wliilo 
tlic guitar (iind lute) can be, traced back to the ty{>ical 
“nefer” of the fourth Kgy{Hiaii dynasty’, tlie fretted 
finger bo ird of which, permitting the production of dilfercnt 
notes by' the .sliorlcning of tho string, is as different in 
conce{>tion from llie lyre and liar{» as tlie flute willi holes 
to shorten the column of air is from the syrinx or l*andean 
pi{»es. The frame of a lyre consists of a hollow body or 
sound chest From tliis .sound-chest are rai.sed 

two arms which are sometimes hollow, and are 

bent both outward and forward. They are bound near 
the top by ii crossbar or yoke (^1.701', or, from it.s 

liaving onco been a reed, K«Aa/ios). Aimllier no>sbar 
(fiuya^, vTToXvfHiw), fixed on tlie sound-che.st, forms the 
bridge wliich transmits the \ibrations of the strings. 'I’lie 
doe|)e.st note was the farthest from the player ; but, as the 
strings did not differ much in lengfh, more weight nmy liavo 
been gained for the dcei>pr notes by thicker stiing.s, as in 
the violin and similar modern instruments, or they were 
tuned with slacker ten.sion. The strings were never of 
wire, the drawing of which w’as unknown* to the nations 
of antiquity, but of gut (x<>p^V» whence^chord). They were 
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Btretched between the yoke and bridge, or to a tailpiece 
below the bridge. There were two ways of tuning : one 
was to fasten the strings to pegs which might be turned 
(KoXXaffoiy koAXowc?) ; the other was to change the place of 
the string upon the crossbar; probably both expedients 
were simultaneously employed. It is doubtful whether 
^ XopSoTQvo^ meant the tuning key or the part of the 
instrument where the pegs were inserted. The extensions 
of the arms above the yoke were known a.s Kcpara, horns. 

The number of strings varied at different epochs, and 
possibly in different localities, — four, seven, and ten having 
been favourite numbers. ^Flicy were, os already said, used 
without a* finger-board, no (Ircck description or representa- 
tion having ever been met with that can be construed as 
referring to one. Nor was a bow possible, the flat sound- 
board being an insiii>crahlc impodiment. The plectrum, 
however (TrAijicTpoi'), was in constant use at all times. It 
was licld in the right hand to set the upper strings in 
vibration (kpckciv, Kpm'cLv tm TrXr/Krpu )) ; at other times it 
hung from the lyre hy a ribbon. The fingers of the left 
hand touched the lower strings (i/rdXA.ctv). 

With Hrcek antliors the lyre lias several distinct names ; 
but we arc unable to connect these with anything like 
certainty to the varieties of the instru- 
ment. Chedys (x«Avs', “tortoise”) may 
mean the smallest lyre, which, borne by 
•otic arm or supported by the knees, 
offered in the sound'Chest a decidcil 
resemblance to that familiar animal. 

That tliere was a difference betw^ecii 
lyre and (*ithara (KtOdpa) is certain, 

Plato and other writers separating them. 

Hermes and Apollo had an altar at 
Olympia in common because the former 
had invented the lyre and the latter 
the cithara. Perhaps the lyre and chclys 
on the one hand, and the cithara and 
phorminx on tlie otiicr, were .similar or 
nearly identical. A[)ollo is said to 
have carried a golden phorminx. Ihit 
l3're has always been accepted as tho 
generic name of the family, and under- 
stood to include all varieties. Tlie laigo lyre w’as .sup- 
ported by a .strong ribbon slung over the player’s .shoulder, 
passing through 
holes beneath tho 
yoke in the arms 
of the iiistrU' 
meut, and caught 
by the player’s 
left hand, the 
ends lianging in a 
Basil like fashion. 

This cithara, or, it 
may be, [diorminx 
“[)ort- 
able lyre”), i'* fre- 
quently,_ l.y tlie y,/ ; i ■, r 

vase painters, de- \ y 1 \ I 

lineatedas.sohcdd, ^ i 1 ' l 

— the plectrum, at- 
tached by another 
ribbon, being re- 
presented, when 

. not in U.SO, as < / i f" 

pendent, or as in-pjo. 2. — nthara or Plirirminx. Intm a vaso in 
♦erlaced between the British MnsMim. Hf-a. ])/rio.l of Greek 
strings. 

Pa.ssing by the story of the discovery of the lyre from a 
yiIl rating t<tfb>i3C sUcll by Hcrme.s, we will glance at the 



Mii'.euiii, whvrt'alM) 
jiro lr:i;(nu*iits of 
such ati instrument, 
the hack of whicli 
is of shell. 



lym of Egypt and Semitic Asia. Tbe Eg^tian lyre 
is unmistakably Semitia The oldest representation that 
has been discovered is in one of th^ tombs of Beni Hassan,. 
the date of the painting being in the* 12th dynasty,, that 
is, shortly before the invasion of the shepherd kings. In 
this painting, which both Rosellini and Lepsius have 
reproduced, an undoubted Semite carries a seven or 
eight stringed lyre of fan-shaped form. The instniment 
has a four-cornered body and an irregular four-cornered 
frame above it, and the player carries it horizontally 
from Ills breast, just as a modem Nubian would his 
kissar. He plays as he walks, using both hands, a 
plectrum being in the right This ancient lyre, dat- 
ing 2000 R.O., exists to this day in a remarkable sped- ' 
men preserved in the Berlin Museum (fig. 3), and is 
found again in form as well as in manner of hpldlng iu 
the Assyrian lyre 
of Khorsabad. 

During the rule 
of the shepherds 
the lyre became 
naturalized in 
Egypt, and in tho 
18th dynasty it 
is frequently de- 
picted, and witli 
finer grace of 
form. In the 
19th and 20Lh 
dynasties tho lyre 
is sometimes still 
more slpndpr or Fm. 3. — Ea’ptian Lyre now at Berlin. Drawn 
is quite Uiisyni- l>y oF I>irector-Genoral Schone. 

motriciil and very strong, the horns slKrmounted by heads 
of animals as in tho Berlin one, which has horses’ heads at 
those extremities. Prokosch copied one in tho ruins of 
Wadi Haifa, splendid in blue and gold, with a serpent 
wound round it. The Egyptians always strung their lyres 
f au-sha])cd, like the luodern N ubian kissar. Their paintings 
show three to eight or nine strings, but the painters’ accuracy 
may not bo unimpeachable; tho Berlin instrument had 
fifteen. Tho Ihree-stringed lyre typified the three 
seasons of the Egyptian year — the water, the green, and 
the harvest; the aovon, the planetary system from the 
moon to Saturn. The Greeks had the same notion of the 
harmony of the spheres. 

Thorn is no evidence as to what the stringing of the Greek lyre 
was iTi tho honne agd. Plutarch says that Olympus and Terpauder 
ust-d Init tlin.M' striiiga to aocouinany thoir reo.itation. As the four 
st lings led to seven and eight ny doubling the tetraclIbTd, so the 
trichord is connected with the hcxachord or six-stringed lyre do- 
]iictcd on so many archaic Greek vases. Wo cannot insist on the . 
ac i'iiracy of this representation, the vase naintera beiuff so little 
mindful of the comTdeto expression of details ; yet we nily suppose - 
their tendency would lie rather toimitato than to invent a numW. 
It was their constant practice to represent the strings as being 
dam (ted by the fingers of tho left hand of the player, after baviiw , 
been struck by tne plectrum which he held m tho right hand. 
Before the Greek civilization had assuiued it^ historic form, there 
was likely to ho great freedom and independence of different localiv- 
ties in tlie matter of lyre stringing, which is Corroborated by the', 
anti({ue use of the chromatic (half-tone) laid enhamonic (quarter- 
tone) tunings, jioiiiting to an early exuberance, as in language, 
when nations are young and isolnterl, and porbapa also to an Asiatic 
bias towards refinements of intonation, from which came the xip^ai» ' 
the hues of tuning, old Greek modifications of tetrachords entirely, 
disused in the classic period. The common, scale of Olympus : " 

remained, a double trichord which had served as the scaffolding fo^ 
the enharmonic varieties. ' . 

Wo may regard the Olympus scale, however, as c^sisting of two 
tetrachords, Hiding one interval in each, for the tetracbord, or* 
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series of four notes, was very earljr aflopted as the finulanientii? 
principle of Greek music, yid its oricin in the lyre itself appears 
sure. The basis of the tetrachord is the employment of the thumb 
and first three fingers bf the left hand to twang as many strings, 
the little finger not being used on account of natural weakness. As 
a succession of three whole tones would fom the dis^reeable and 
untuiiable interval of a tritonus, two whole tones and a half-tono 
were tuned, fixing the tetrachord in the consonant interval of tlie 
' perfect fourth. This succession of four notes being in the grasp <if 
the hand was called just as in language a group ot Icttei's 

incapable of further reduction is called syllable. In the combina- 
tion of two syllftldes or tetrachoiiis the modern diatonic seales 
resemble the Greek so-called disjunnt scale, but the Greeks knew 
nothing of onr categorical distinctions of niqjor and minor. AVtt 
' might call the octavo Greek scale minor, according to our licscend- 
ing mmor form, wera:,not the keynote in the middle the thumb 
»n<«e of tlie deeper tetrachord. The upper tetrachord, whether 
starting from tno keynote (conjunct) or from the note above 
(disjunct),, was of exactly the same form as the lower, the |K)siliou 
• of the seihitones being identical. The seniitoue was a liinma 
rather less than the semitone of our modern eepud 
.'.temperament, the Greeks tuning both the whole tones in tlm 
■ r tetrachord by the same mtio of 8:9, which made the major thinl 
;> a dissonance, or rather would have done so had they combined them 
in what wo call harmony. In melodious sequence the Clrei k 
, tetrachord is decidedly more agreeable to the ear than the cor- 
responding scries of our equal temperament. And ullhoiigh our 
scales are derived from combined tctracliorda, in any .systt‘in <»f 
tuning that we employ, he it just, mean-tone, or equal, tliey arc Ic.'^s 
logical than the conjunct or disjunct systems aciiejitetl by the (ireeks. 
But modern harmony is not conqiutible with thorn, and could not 
have arisen on the Greek melodic lines. 

The conjunct scale of seven notes 



attributed to Terpmuler, was long tlign norm for si ringing ami tuning 
the lyre. Wlien the disjunct scale 



the octave scale attributed to Pythagoras, was admitted, to pn^^ervo 
the time-honoured seven strings one~ note had to ))o omitted ; it was 
therefore customary to omit the C, whicli irt Greek practice uas ;i 
dissonance. The Greek names for the strings»of seven ami eiglit 
stringed lyre.a, the first! nstc being highest iu jiiteh nml neare.st the 
player, were ns follow’s: — AV<c, ParnnHe, Pttramrst ' ; Mesr^ /JcIkihos^ 
Parhypate, Hypate ; or NcfCj Par ancle ^ Trile, Panntusc ; JAsc, 
Lichanos, Parhif^iat-c^ HypoJttu — the last four fiom Mese to ilvpah! 
being the finger tetrachord, the others touchetl uith the pleetnim. 
The highest string in pitch W’as called the la.sl, v^drn ; tlie lowi st 
in pitch was called the highest, virdrrjf because it was. in tln-oiy 
at least, the longest string. The keynote and thumb suing was 
pdtrrit middle ; the next lower was Aixayos, the tir.st lingi r or lick- 
finger string ; TplrT/t the third, being in the plectrum di\i*iiMn, 
was also known as o^cia, sliaq), ]icrhupH from the dis.sonai»t, «jiiality 
which wo referred to as the causo of its omission. The pleci- 
Tum an I fm^r tetrachords together were diairaarwy, through all ; iu 
the disjunct scale, an octave. , 

In transcrihiug the Greek notes into our notation, the absolute 
^pitch cannot be represented ; tlio relative positions f»f the .semitones 
Taro alone determined. Wo have already quote<l tho scale of 
Pythagoras, the Dorian or trije Greek succession : — 



Shifting the semitone one degree upwards in each tetrachord, wo 
have the Phrygian 



which would be our major scale of K were not the keynote A. The 
natnes imply an Asiatic origin. We will not pursue further the 
much debated question of Greek scales and their .derivation ; it 
•Ilf ill suffico heiMo remark that the. outside notes of tho tetracjliords 
■V?® in tlteif tuning as perfect fourths, — tho inner strings 
diatonic sequence, or when chromatic two half- 


tones were tuned, when enharmonic two quarter *toncs, leaving 
respei.*tively the wide intervals of n minor ami major third, and both 
impure, to complete the tetrachord. (A. J. H.) 

LYRE-BIRD, the name by which one of thrf most 
remarkable feathered inhabitants of Australia is commonly 
known, the Memtra supterha or M, novse-hnUmuHsu of orni- 
thologists. First discovered, January ‘J4, 1798, on the 
other side of the river Nepean in New South AVales by an 
exploring party from Paramatta, under the leuderbliip of 
one Wilson, a single examjdc w^as brought into the .settle- 
ment a few days after, and though called by its finders a 
“ Pheasant” — from its long tail — the more learned of the 
colony seem to have regarded it as a Bird-of-Paradise.^ 
A s[>eeimen having reached England in the following year, 
it was described by General Davies as forming a new genus 
of biriN, in a [>aper read l)efore tlie Jjnnean fSociety of 
London, Xoveiiiber 4, 1800, and subsequently [)ubli.shed 
in that Society’s Trttnsndions (vi. p. 207, pi. xxii.), no 
attempt, however, being made to fix its systematic place. 
Other e\amj)les were soon after received, but Latham, who 
considered it a Gallinaceous bird, in 1801 knew of only 
five having arrived. The tcnqinrary cessation of hostilities 
in 1802 permitted '\'icill()t to become acquainted with^this 
form, though not api>arcntly with any published notice of 
it, and he figured aud described it in a supplement to his 
Oiscftvx Dorh as a Bird of Paradise (ii. pp, 30 jy., plsi 
J 4-1G), from drawings by Sydenham Edward.s, sent him 
by Parkinson, the manager of the Leverian Museum.^ 

It would be needles.s here to enter at any length on the 
various positions which have been assigned to this singular 
f«»»‘m by different .systematizers — who bad to judge merely 
frt)!n its Miperficial cliuracters. Tlie first to describe any 
portion of its anatomy was Eyton, who in 1811 (Ann, 
Xnt. IlidiH't/, vii. pj). 49 53) perceived lliut it was truly a 
member of tho Order then called Insessmrs, and that it 
prc.scnted some points of afliiiity to tlie Soiitli American 
genus I*tc)'opfaf7i((i{ but still there w’ero many who could 
not take advanlage of this step in the right direction. In 
1807 Professor Huxley slated that be was disposed to divide 
Iii-> veiy uatural asseiiiblago the Cnntcomoj'fJne (essentially 
idi'iitical yvitli Ey ton’s Tjtsrssons) into two group.s, “one 
containing Afennroj and tlie nlbcr all the other genera 
wliich liavo yet been examined” {Proe. Zool. 1867, 
p. 472) — a still further step in advance.^ In 1875 tho 
present writer put forth the opinion in this work (Birds, 
vol. iii, p. 471) that APunm had an ally in another 
Australian form. Atrichia (see Sckt’B IbuD), which lie had 
found to present peculiarities hitherto unsuspected, and 
accordingly regarded them as standing by themselves, 
though each conslituting a distinct Family. This opinion 
was partially adoided in the following year by Garrod, who 
(Proc. Zool, S(*ci<'ff/j 1876, p. 518) formally placed these 

^ Cdlliii.s ’Arrau Ilf t-/ .Sw/Z//- ^Vuhss^ li. up. 87-92 (Loinloii, 

1802). 

3 Vicillnt called “ bo Parklnsnn’* ! andfiiMicpBoolHtein, who 

seems to liavo ht'cii oqn.nlly of what had hoea published in 

Knulaiid it, iu 1811 {Ixnrzc IWicrsit hi, &c., p. 124), dosig- 

imted it Pnrkhisaulus mirahflf.'iW Sh.aw ab<>, prior to ligiired 

it (Xof. JZ/irc/ZuMy, xiv. p 577) undfv the luiiuo of Puradisca parh'tf 
snniana. The name “ Mrnura lyra^ Shaw,” was quoted hy T.essoti in 
18.31 {Tr. (I'Oruitholoffic^ p. 473), and has been ropeatid by many 
ropyists of synonymy, but the present writer eannot tind tliat siu'h a 
name uas ever ajiplied by Shaw. Vu*illot’s]»ri]U’ipal ligure {id supra), 
whieh has a eomimm origin with that given by Gollins, has ln*<n e\t»*n- 
sively copied, in spite of its inartistic not to say innecuiato drawing. 
It i.s dei-idedly inlerior to that of Davies {ut supra'), the original 
deserilu r and delineator. 

'* He subsequently (Odcof. Arhnn, pj^ 07, 98, pi. 3, F and |1. 14) 
deseribeil ami figured the skeleton. 

Owing to the impeiTectmu of the spceiinen at hi'< disposal, Profe.ssor 
Huxley’s inief desciijdion of tho bones of the h<*:nl in Jfruura is not 
ahsolutely correct. A full deseription of them, w itliVlaliorate. figures, 
U given by Profes.sor Parker in tlic same Socijity’s Transactions (ix. 
pp. 300-800, pi. Ivi. llgs. 1-5). . • 
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two genera tSgether in his group of Abnormal Acromyodian 
OsdtieH under the name of Afeimrinie ; but the author sees 
no reason to change hU mind, and heroin he' is corroborated 
by Mr Sclater, who has recently [Ibia^ 18S0, p. 345) 
rjcognized at once the alliance and distinctness of the 
Families Mtnnrithe and Atrir/iUdiv^ funning of them a 
group which he calls 

Since the appearance in isGo of Ooulda Ilamlbook to 
file /Urdu of Anatraitity little if any fresh information has 
been published concerning the liabits of this form, and the 
account therein giv»‘ii must be drawn upon for wlrit hero 
follows. •Of all binls, s.iys that author, the i.s the 

most shy and liard to procure. He has been among the 
rocky and thick “ bnishes its usual haunts — hearing its 
loud and liijuiil call notes for days together without get- 
ting sight of Olio. Thoscj who wish to .sec it must ad- 
vance only wliili' it is occnpiiul iu singing or scratching up 
the earth and leaves; and to watch its actions they must 
keep pcrfeclly still- though where roads liave been made 
tiiroiigh the bush it may be more often observed and cAcn 
approached on horseback. The best way of procuring an 
example seems to be by hunting it with dogs, when it will 
ftpri^^g upon a brancli ti> the heiglit of 10 feet and afford 
an easy shot ere it has time to ascend further or escape as 
it does by leai's. Another method of stealing upon it is 
-said to be [iractised by the native.s, and is attained by the 
hunter fixing on his head the erected tiiil of a cock-bird, 
which ahine is allowed to be seen abovi^ the brushwood. 
The greater put of its time is said to be pa.ssod upon the 
ground, and seldom are more than a pair to be found in 
company. Oue of the habits of tin; cock is to form snndl 
round hillocks, which he constantly \iMts during the day, 
mounting U[>. >11 them and di.spla)ii]g his tail by erecting it 
over his heail, drooping his wings, scrafcliing and pecking 
at the soil, ami uttering various cries some Ids own natural 
notes, others an imitation of those of other animals. The 
wonderful tail, his must ele.iracteristic fi ature, only attains 
perfection in the bird's third or fourtli year, and then not 
until the montli of June, remaining until October, wdieri 
the feathers are .shed to b^' renewed the following season. 
The food consists of insects, esjK*(ially beetles and 
myriapods, as well as snails. The next is always placed 
near to or on the gnuiml, at tlie base of a roek or ft>ot of 
n tree, an.l is closely woven of line but stn*ng roots or 
other fibres, and lined with feathers, around all which is 
heaped a mass, in shape of an oven, of sticks, grass, moss, 
and leaves, .•><» as to j'rnjeet over and slioltLr flie interior 
structure, while an opening in tin*, .siile affords entrance 
and exit. Only one egg is ]ai«l, ami this of rather large 
fiize in pro]>)ition to the bird, of a ]iurpli.'*h grey colour, 
i^ulfuscd and blotched with dark purplisli-brow'u.^ 

Tneubation is believefl to begin in July or Angmst, and 
the young ix lutclifM] alM)nt a month later. It is at first 
covered with white down, and a])i»ear.s to remain fur some 
weeks in the nest. How mueli more is needed to be 
known for a biogivqJjy »)f this peculiar and beautiful 
creature may be interrecl by those who are aware of the 
diligence with wliieh the habits of the much more easily 
observed bird.s of the northern hemisphere have been 
recorded, and of the many interesting jMiint.s which they 
present. It is greatly to be ho[>fd that .so remarkable a 
form as the Lyre-l ird, tlie nearly .sole survivor ajipareiitly 
of a very ancient race of beings, will not be allow'ed to 
become extinct — its almost certain fate so far as can be 
juflged — without many more observations of its manners 


* TTifl lilist .'tri‘1 ijgpj of yfniHTfi nUiPrti, now in tin* Biitisli Miiscuni, 
rtiv tigwred in Zont. >*//(•/>/ v, Avis, j*!. Oa 'Flin c*gg of 

W. /'''‘tiiriir relin'-ifiited in Jmirn, fur OrnUhnltKjir, 18ri6, }>1. ji. 

fij.; IH, iimU-r tJir naru^ »f Af. nvprrUt, But tlie real of tljat K|jecie8 
sot beewfo have byen ilgar^ at all. 


being made and fuller details of them placed on record. 
The zoologists of Australia alone can do this, and the 
zoologists of other countries expect that they will. 

Several examples of Menura have been brought alive to 
Europe, but none have long survived in captivity. Indeed 
a bird of such active habits, and rcctuiring doubtless 
facilities for taking violent exercise, could not possibly be 
kept long ill confinement until the method of menageries 
is va.stly improved, as doubtless will be the case some 
day, and, wc may hope, before the di.sappearance from the 
face of the earth of forms of vertebrate life ino.st instructive 
to tlic zoologist. 

Three species of Memira have been indicated — the old 
M. sffjfrrba^ the Lyre- bird projicr, now kiiowm for more 
than eighty years, which inhabits New South Wales, the 
Koutbern part of Queensland, and perhaps some parts of 
the colony of Victoria ; M. victorin^ separated from the 
former by Gouhl {^Proc, ZooL 1S62, p. 23), and said 
to take its place near Melbourne; ami M, alberti, first 
described by (k L. Ikmaparte (f/owN/). Avium, i. p. 21 5) on 
Gould’s authority, and, though discovered on the Kichmond 
river in Ncav South Wales, having apparently a more 
northern range than the other two. All tho.se have the 
apparent bulk of a hen Tlieasant, but are really much 
smaller, and their general |)lumagc 
is of a sooty brown, relieved by 
rufous on the chin, throat, some of 
the wing-feiithcr.s, and the tail- 
eoverts. The wings, consisting of 
twenty-one remigc.s, arc rather 
short and rounded ; the legs- and 
feet very strong, with long, nearly 
straight elaw’s. In the immature 
and female the tail i.s somewhat 
lom?, though affording no very 
remarkable character, except the 
]»osses.sion of sixteen rectrices; but 
in tlie fully- pi iimagcd male of 
M. superbn and tlA. vlvtorue it is 
developed in the extraordinary 
fa.shion that gives the bird its 
common Fiiglish name. The two 
exterior feathers (fig. ], a, h) have 
the outer web very narrow, the 
inner very broad, and lliey curve 
at first outwards, tlicn .somewhat inwards, and near the tip 
outward.s again, bending round forwards so as to jiresent a 
lyre-like form, liut this U not all ; their broad inner web, 
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which is of a lively chestnut colour, is apparently notched at 
regular intervals by space.s that, according to the angle at 
which they are viewed, sooni either black or transparent; and 
this effect i.s, on examination, found to be due to the barbs 

® The ractatarBal.s .are very remarkable in form, aa already noticed by 
Eyton {loe, and their tendons strongly oaaifled. 
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at those spaces being destitute of barbulcs. The middle ' 
pair of feathers (Bg. 2, a, b) is nearly as abnormal. These 
have no outer web, amf the inner web very narrow ; near 
their base they cross each other, hii J then diverge, bending 
round forwards near' their tip. The roniaining twelve 
feathers (fig. 3) except near tlio base are very thinly fur- 
nished with barbs, about a quarter of an incli apart, and 
those they possess, on their greater part, though long and 
flowing, bear no barbulcs, and hence have a hair-llke 
appearance. The shafts of all are exceedingly strong. In 
the male of M, alherti the tail is not only not lyriform, but 
the exterior rcctrices are shorter than the rest. (a. n.) 

LYSANDEll was the leading spirit of Lacediemoiiian 
policy at the end of the Peloponnesian War. lie is said 
by .dilian and Athenseus to have been of servile origin, ami 
by Plutarch to have belonged to a Heraclid family. 11 is 
father was named Aristoclitus or Aristocritus. Ho first 
appears in history when sent to command the fleet on the 
Ionian coast in 407 B.c. The story of his skilful diplomacy, 
of his influence with Cyrus the younger, of his naval victory 
at Notium, of his quarrel with his 8ucces.sor Callicratidas 
in 40G, of his reappointment in 405, of the decisive victory 
at yEgospotami, and of the capitulation of Athens in 401, 
belongs to the history of Greece. After his return to 
Sparta liis pride and vanity became boundless ; he was 
celebrated by poets, and even worshit)ped in some phw^cs 
as a god. Tlio restraint of life in Sparta, and the enemies 
whom ho had there, were irksome to him, and lie soon 
went to Asia i^inor. He had established in all the Orec'k 
cities associations which maintained an oligarchical govern- 
ment, and his power over them was so great as to increase 
the jealousy felt for him at litirne. He was recalled to 
Sparta, and tlie machinations of the Persian satr;q) 
Pharnabazus brought him into danger. He liad soon after 
the triumph of being sent with an army to .support the 
oligarchy in Athens ; but the king (Pausunias) was sent 
after him with a second army, and made terms with the re- 
stored Athenian democracy. When Kiiig Agis died in 39S, 
Lysander worked to secure the succession for Agesilaus, 
but after two years hc^ found that he had Iielped his must 
dangerous enemy. He began to concert revolutionary 
schemes, but had not proceeded to any overt act when he 
was sent with an army into Bceotia. JIc did not wait the 
arrival of Pausanias with an auxiliary army, but attacked 
Ifaliartus, and was slain in the battle, 395 n.c. He was 
buried on the road from Delphi to Climronca, and a 
monument was erected on his tomb. It is to his credit 
that, after the power and opportunities he had cnjnyeil, he 
died a poor man. 

LYSIAS, whose name follows those of Antiphon and 
Audocides on the list of the ten Attic orators, marks an 
important stage in the development of Greek literary prose, 
and is, in his own province, one of its most perfect masters. 
Ho never acquired the Athenian citizenship, but most of 
his years were passed at Athens; aiuL his life bus tho 
interest of close personal association with the most criti- 
cal ]mriod in the liistor^ of the Athenian democracy. 

Bate of His extant work belongs to the space from 403 to 380 
B.C., but the date of his birth is uncertain. Dionysius of 
Halicarnassus, and the author of the life ascribed to 
Plutarch^ give 459 b.c. This date was evidently obtained 
by reckoning back from the foundation of Thurii (444 
B.C.), since there was a tradition that Lysias liad gone 
thither at the age of fifteen. Modern critics would place 
his birth later,— between 444 and 436 b.c., — becau.se, in 
Plato’s Republic^ of which the scene is laid about 430 b.c., 
Cephalus, the father of Lysias, is among the dramatis 
persomf and the emigration of Lysias to Thurii was said 
to have follo^d his father’s death. Tho latter statement, 
however, restis only on the Plutarchic life ; nor can Plato’s 


dialogue be safely urged as a minutely accuriStc authority ^ 

“ T a biographical detail. We must be content to say that, 
while tho modern view avoids some difliciilties, the higher 
late assigned by the ancient writers is not incoilsistent 
with any ascertained fact, while it agrees better witli tho 
tradition that Lysias reached, or passe«l, the age of eighty. 

Jn the other view, all traces of his industry, previously uii- 
remitting, would cease abruptly at the age of .sixty .six. * 
Cephalus, the father of Lysias, was a native of Syracuse. Lm* tn 
On the invitation of Pericles lie had settled at Atliens as llil « 
“resident alien” (/AeVot/co?). The opening rccne of 
Plato’s ItipMic is laid at the liouse of liis ehlest son. 
J^ileniarchus, in the l*eir;iMi.s. Ceplmlu.s com[»liiiii.s that the 
visit.s of Socrates liave been rare of late, and cxjne.'sses the 
po that he will come uftener, and without ceremony, us 
to intimate friends. The tone of the jiicture warrants the 
inference that the Sicilian family were well known to I’lato, 
and that their houses must often have been li(».s|)itablc to 
such gatherings as the Repahlic supposes, 'riius- wc lia\e 
ail inilirect, but very interesting, confirmation of the phrase. 
u.scil by Dionysius in regard to Lysias — “he grew up m 
the so(*iety (»f the mo.st (lislinguislied Athenians.” 

At the age of fifteen — when Cephalus, according to the 
Pliitarcliic life, was now dead — Lysias removed from 
Athens to Thurii, the Athenian colony newly jdante.d on 
the. Tiirentine Gulf, near the site of the ancient Sybaiis. 

’Pliere the boy may have .seen tlie historian Herodotii.s,- - 
another of Thurii’.s early nvsidents,^ — now a man in middle 
life ; and it pleases the imagination to think that, in their 
new Italian home, a friendship may have grown up betw’een 
tln'.se two, ni'itluT of them an Athenian by biith, yet alike 
in a .««inqile grace wliicli Athens lovt‘d, and alike also in the 
love wliicli they bore to Athens. At Thuj^ Ly.sia.s is said 
to have commenced hi.s .studies in rhy ric,— doubtless 
under a master of the Sicilian school, — pi/ bly, as tradition 
said, uiiiler Tisias, the pupil of C('ra> whose name is 
associated with the first attianpt to foy ulate rhetoric as 
an art. In 413 n.(;. tlie Athenian i/ nament in Sicily 
sulTcivd that cru.shlng disa.ster which at le moment seemed 
to imperil the existence of Athens it.sv.lf. The de.sire to 
link famous names i.s curiously illustrated by the aneiimt 
ascription to Lysias of a rhetoiical exerci.se purporting to 
be a .speech in which the ca|>tive general Nieias appealed 
for mercy to the Sicilian.s. The terrible blow’ to Athen.s 
quickened the energies of an anti-Athunian faction at 
Thurii. Lysias and Ids elder ln'other l\»hniarclius, with 
three liundred otlnT i)ersj>iis, wi re “ accused of Atticiziiig ” 
(WrTiKurfxbv iyKX'i^Oaari)^- a charge which, uinler the 
circumstances, implies an honoiiraLlu loyalty. They were 
driven from Thurii. 

Lysias and rolemarclius now settled at Athens (412 n.c.). 412-101. 
They were rich men, having inherited property from their 
father, Cephalus ; and Lysias claims that, though merely 
resident alien.s, they di.seharged public services with a liber- 
ality which shamed many of those who enjoyed the franchise 
(*”'X *V^*“'*^ /iCTOtKoerTfis wiTirtp aerol tTroAtTCvoero, 

1)1 Rrnfustli.y S 20). The fact that they owned house 
jiroperty shows that they were classed as irroTfActs*, f.c., 
foreigners who paid only the same tax as citizens, being 
exempt from the special tax (/xctoi'kioi/) on resident alien.s. 
Polemurchus occu[ded a house in Athens itself, L}.sia.s 
another in the Peiracus, near which w’as their .shield iiianu- 
factory, employing a hundred and twenty skilled slaves. 

This life of comparative [icace and prosperity was bniktui 
up by the defeat of Athen.s at ^Egospotumi (105 ji.c.). 

In the next spring Athens surrendered to L} sander. Tho 
Thirty Tyrants were established at Athens umlcr the protec- 
tion of a Spartan garrison. One of their eaj liest measures 
was an attack upon the resident aliens, w’ho w’ere represented 
as disaffected to the new government. ^ As foreign residents 
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successful in* commerce, tlie Attic metolkoi were exposed at 
such a time to perils like those of the Jews in a niodimval 
city, or in modern Russia. Lysias and Polcmarchus were 
on a 4ist of ten singled out to be the first victims. 
Poleraarchus was arrested, and received “the usual 
message” (to cidur/AcVov TrapdyycX/ta, fn JCratosth,^ § 17) 
“to drink the hemlock.” Lysias had a narrow escape, 
with the help of a large bribe and a lucky accident. He 
slipped by a back-door out of the house in >\hich ho was a 
prisoner, and took boat to McgariL 

After the expulsion of the 'lliiity Tyrants, the democracy 
W’as forn^^lly restored in tho autumn of 403 ii.c. Lysias 
appears to have rendered valuable services to tlic cxil'es 
during the reign of the tyrants, both by Ids own liberality 
and by procuring aid from other quarters. Thrasybuliis 
now proposed tliat tliese services should be recognized, by 
the bestowal of the citizenship. The proposal happened 
to be informal in one particular. The senate of five hun- 
dred had. not yet been reconstituted, and hence the measure 
could not bo introduced to the ecclcsia by tho requisite 
“ prelim inary resolution ” (TrpoPuvX.fVfta) of the senate. On 
this ground it was successfully opposed; and Lysias mis.sed 
the reward which he had so well earned. That passage 
of his ’OAu/xTTtaKos (i^ 3) ill which he claims to give advice 
as a good citizen seems to breathe tho feeling that, if he 
was still but an alien at Athens, he w^as at least a true 
TTuXirq^ of Creece. 

The last chapter of his life now opens. He is no longer 
tlie wealthy inerchaiit, superintending his shield manu- 
factory in the Peirams. Tlie pillage by the tyrants, and 
his own generosity to tho Athenian exile.s, liad probably 
left him poor. He now appears as a hard-working member 
of a new profo.ssion, — that of writing s[>eeehe.s to be 
delivered in the law’-courts. The thirty-four ci)mpu.sitiuns 
extant iimlor his name are but a small fraction of those 
which the ancient world possessed. Prom 103 to about 
3H0 n.(‘. his industry must li we been great and incessant. 
The notices of his personal life in tlu so years are scanty. 
In 103 lie came forward as tlio accuser of Eratosthcne.s, 
one of the Thirty Tyrants, and deliveretl tlio splendid oration 
w'hicli w'e posses.8. This was liis only direct contact with 
Athenian politic.s. The story that Ly.sias wrote a defence 
for Socrates, wdiich the latter declined to u.se, probably 
arose from a cunfu.sion. Several years after the <lcath of 
Socrates the sophist Polycrates composed a dechunatiou 
against him ; and to this Lysias replied with a defence of 
the philosopher. A more authentic tradition re[»resent.s 
Lysia.s as having spoken his own “Olympiacus” uL the 
Olympic festival of 38S b.c. The occasion was one of 
peculiar interest. Dionysius I., tyrant of »Syraciisc, had 
sent to the festival a magnificent embassy. Tent.s 
embroidered wdth gidd were pitclied w'ilLiii the sacred 
enclosure ; and the wealth of Dionysius wa.s vividly brought 
before the minds of the l^inhedlenie concourse by the 
number of chariots which he had entered for the most 
costly and brilliant of the Olympic contests. This was 
the moment at wdiich Ly.*>ias lifted up his voice to denounce 
Dionysius as, next to Artuxerxe.s, the worst enemy of 
Hellas, and to impre.ss upon tlie as.sembled 0 reeks that one 
of their foremosf duties was to deliver Sidly from a hateful 
oppression. The latent work of Lysias which w'e can date 
(a fragment of a speech “ For Pherenicus ”) belongs to 381 
or 380 B.C. He piwbably died in or .soon after 380 b.cj. 

The qualities of the man are cxpre.ssed in his work ; 
indeed, it is through this, rather than through the recorded 
facts of his biography, that he liccomes a living person to 
<i\ It' is a kindly and genial nature which we see reflected 
tucre, — warm in friendship, loyal to country,— with a keen 
) orccf tion of character, and a fine, though strictly con- 
trolie '1| sensf of hdmour. The literary tact which is so 


IAS 

remarkable in the extant speeches is that of a singularly 
flexible intelligence, always obec|^ent to an instinct of 
gracefulness. Among the earlier artists of Greek prose 
Lysias owes his distinctive place to |^e power of concealing 
his art. The clients of the professional “speech-writer,” 
like those of the iiiodcra advocate, might be of all sorts 
and conditions. The modern advocate, however, speaks in 
his own poison. The Athenian “ lugographer ” merdy 
wrote the speecli which his client delivered. It mA 
obviously desirable that such a speech sliould be suitable 
to the age, station, and circumstances of the person intp 
whose mouth it was put. Lysias 'Was the first disciplef of 
Greek rhetoric who succeeded in making this adaptation 
really artistic. lie aimed; not merely at impressive effect 
in eloquence, pathos, or argument, .but at dramatic, 
jiropricty. Hence it was absolutely essential for hirti to 
ubandon the slilf and monotonous^ splendour of the earlier 
and cruder rhetoric. lie could 'not achieve his paT[i6se 
unless he brought his art into harmony with the ordina^ 
idiom of everyday life. His client must appear to be 
speaking as the citizen, who was' nbt a professed rhe^ 
torician, might conceivably speak. Lysias achieved this 
reconciliation with a skill which can be best appreciated 
if wc turn from the easy floW of his graceful language^ to 
the majestic emphasis of his 'predecetlKOr Antiphon, or 'to 
tho self-revealing art of his Successor Isieus. Translated 
into terms of ancient criticism, the achievement of LysiaS' 
is described by saying that he became the model of the 
“plain style” lo’xvrj, Xit^ 

ftmiie or suhtlh). From the latter part of the 4th 
century B.o. onwards, Greek, and then Roman, critics 
ilistinguifthed three styles 1)f rhetorical composition — tho 
“grand” (or “ elaborate ”), the “plain,” and the ‘•‘middle.” 
Theso epithets were relative to the language of daily 
life, --the “plain” being nearest to this, and tho 
“grand” furthest from- it. Greek rhetoric began in the 
“ grand ” stylo ; tlien Lysias .set an exquisite pattern of 
tho “ plain ” r and .Demosthenes iriight be considered as 
having elfceWd aq ahuust ideal compromise. Wo moderns 
})erhaps cannot fully seize tba^t nameless and undefinable 
grace (xa/nv) of Lysias which tho Greek Critic of the 
Augustan age indicates in’ such striking w-ords ; — ■ 

“ 'When J aiiiqiuzzlcd .abmit one of the RjwuchcsWcrilied to him,” 
Riiys I-)ioiiy.sin.s, '? mul wlu'ii it is liai’d for me to had the truth by 
other niHiks, 1 recourse to4his nxccUence, as to the last piece 
on the boaid. Tlicii, if the ^graces of speech seem to me to make 
the ^M'itiiig fair, 1 count it lo 1)0 of the soul of Lysias ; and 1 care 
iiut to ])robc tlie 'question further. But if the stamp of the Ian- 
^uai'e }ia.s no wlnnitigTioNs, no loveliness, ] am chagrined, and bus* 
]ic»'t that, lifter all, the Kpoeeh is not by Lysias ; and 1 do no more 
violenre to. iny iuatinct (oiofcVi jStdfo/iai tV &h 9 yov dt^Orjaiy), even 
thou«ii in all ehe tho speech seeips to me clever and well hnished,— 
believing tliat to write well, in special styles other than this, {8 
pvrii to many men, but that to write winuingly, gracefully, with 
h)veliaes.s, is the gift of Lysias” (Dionys., De Lya,, ii.). 

The mure salient traits of the Lysian style can be 
recognized by alL* The vocabulary is pure and rirapler^^ 
Most of the rhetorical “figures” are sparingly used,*-^. 
except such as consist in the parallelism or opposition of 
clauses. The taste of the day,— not yet emancipated from* 
the influence of the Sicilian rhetoric, Alprobably demanded 
a largo use of antithesis as an essential condition of 
impressive speaking. , Lysias excels in vivid deeeription ; 
he has .also a happy knack of marking the speaker’s 
character by light touches. The 8trao^I6 c/iiis sentence 
varies a good deal according to the dignity or the subjefctj.; 
He has equal command over the “periodic” style 
(KaTaarpaiifiivrj and the non-periodie or.“ continuons” 
(tlpofiivTff 3£aAcAv/iicn/)-7-using now one - now tho othei*, ot 
blending them, according to circumstances^ His disposi- 
tion of his subject-matter is always simpl^^The sp^ch 
has usually four parts,— introduetion (wpoo^ccw)* narrative 
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of facts (St^yi^cris), proofs (mcrT€«), which may be ^ther 
external, as from witoesses, or internal, derived from 
argument on the facts, and, lastly, conclusion (iwiXoyo^), 
It is in the introduction and the narrative that Lysias is 
seen at his best In bis greatest extant speech — that 

Against Eratosthenes ’’—and also in the fragmentary 

Olympiacus,” he has pathos and fte; but these were 
not characteristic qualities of his work. In Cicero’s judg- 
ment, Demosthenes was peculiarly distinguished by force 
(vw), Machines by resonance (smitus)^ Hyperidcs by 
acuteness {aoumen\ Isocrates by sweetness {suavitas) ; tho 
^ ' '• distinction which he assigns to Lysias is subtilitas, an Attic 
refinement, — which, as he elsewhere says, is often joined to 
an admirable vigour {lacerti), (Cic., De Or., iii. 7, § 28 ; 
Srutua, § 64). The judgment is interesting as showing 
. - how a Roman critic of unquestionable competence rocugni zed 
the peculiar place of Lysias in the development of Greek 
oratory. Nor was it oratory alone to which Lysias rendered 
service ; his work had an important effect on all substituent 
Greek prose, by showing how perfect elegance could be 
joined to plainness. Hero, in his artistic use of familiar 
idiom, he might fairly be called tho Euripides of Attic 
prose. And his style has an additional charm for niodern 
readers, because it is employed in describing scenes from 
the everyday life of Athens.^ 

Works* Thirty-four spcochos (of wliicli three are fragiiuJiitary) have coino 
down under tho name of Lysias ; no fewer tlmii oiio liundivd and 
twenty-seven nioro, now lost, arc known from smaller fragments or 
from titles. luv tho Augustan age four hundred and twciity-five 
works bore his name, of which more than two liuiidred weni allowrd 
as genuiiio by the critics. The enormous number of ascriptions 
indicates that Lysias was reputod| to have hemi a fertile writer. 
Our thirty-four works may lie classified as follows : — 

A. KriDKioTic. — 1. Ofympiacus, xxxiii,, 388 n.e.; 2. E]>ila- 
phius, ii. (|)urporting to have been spoken during tho Corintidau 
war; certainly spurious), perha])s composed about 380 340 ii.r. 

B. DeliukhatIve,-— P lea for the Constitution, xxxiv., 403 n.r. 

C. FoukNSIC, in Pubtjo CaOsks. • I. Hclaiing to 

directly against ilie {ypa<l>a\ ^rifioaiwv ; surh an 

treasmi, vnalversalUm in office, emhczzlvnimt of jmhlic movn/s. 1. 
For Polysti-atus, xx., 407 n.c.; 2. DelViico oii a Charge! of Taking 
Bribes, xxi., 402 B.C.; 3. Against Ergoeles, ixviii., 389 n.c.; I. 
Against Epicrates, xxvii.^, 389 1j.c. ; 6. Against Nieomaclnis, x\x., 
399 B.o.; 6. Against the Corndealers, xxii., 380 b.c. (0 it. ('oasn 
rekUing to UnconsUiiUional Procedure irapapoy.o)v). On tho 

Property of tho Hrotbor of Nieiaa, xviii., 395 me. III. Oii(.s<s 
relfUing to Claims for Money vtUhJield frurn Ike Stattz {kiraypatimi). 
1. For tho Soldier, ix. (probably not by Lysias, hut by an imitator, 
writing for a real cause), 394 B.o. (?) ; 2. On tho Property of Aii^to- 
phanos, xix., 387 B.a; 3. AgainstPhilocra4.es, xxix,, 389 r..c. IV. 
Vaum relating to a Scrutiny (Sotcipiacia ) ; especially the Scruliny, 
hy the SciuUe^of OfflaUils Designate. 1. Against Kvniidru.‘4, xxvi., 
882 B.O.; 2. For Mantitheus, xvi.,892 b.o.; 3. Against riiiUm.xwi., 
between 404 and 395 B,o,; 4. Dofeuce on u Charge of Seeking to 

. Abolish the Democracy, xxv., 401 b.(;.; 5. For the Invalid, xxiv., 
,402 b.C. (T) V. Oawes relating to Military Offences (ypat/fal \nroTa~ 
(fou, harpariias). 1. Against Aleibiadcs, 1. and II. (xiv., xv.), 

. . 895 B.C. VI. Causes relating to Murder or intent to Murder 

« <l>6vou, rpoApjuros 4<c irpopo(as). 1 . Again.st Er.itosthein*s, 
3 fi.c. ; 2. Against Agomtus, xiii., 399 n.o. ; 3. On the Murder 
of Eratosthenes, l (date uncertain) ; 4. Against Simon, iii., 893 
5. On Wounding with Intent, iv. (date uncertain). A'l. 

’ Causes relating to Irntnefie {ypatfxd dtre/ScIar). 1. Against Ando- 
-cides, vi, (certainly spurious, but perhaps contcmiiorary) ; 2. For 
Gallias, v. (date uncertain); 3. On the Sacred Olivo, vii., not be- 
. Jbro3d5B.c. 

D. FoiUfiNSlc, IN Pbivatb Causes.— I. Action for Libel {eUri 
KOKnyopias). Against Theomuestus, x., 884-3 b.«. (the so-called 
second sjAech, xi., is merely an epitome of the first). 1 1. Action by 
a Wwrd against a Ouardian {HUn enrponris). Against Diogeiton, 

, xxxU., 400 B.O. 111. Trial of a Claim to Property (habiKwria). 
On the Property of Eraton, xvii., 397 b.(j. IV. Answer to a 
Special Plea (itphs irapaypflt^iir)* ' 'Against Pancleon, xxiii. (date 
uncertain). 

K Misoellaneovb.— 1. To his Companions, a Complaint 
of Slanders, viii. (certainly spurious); 2. The kpwrmds in 
Plato’s Pheedrw, pp. 230 £*284. This has generally \mn 

^ For a detatt^ account of the life, the style, and the works of 
Lysias, ibeieaiieris referred to Jehb) The AUk Qraiwsfrm Antiphon 
klsme^ Yd 1. pp. 142*310. 


regardeil as Plato’s own work ; but the certainty of this conclusion 
will bo doubted by those wlio observe (1) the elaborate preparations 
made in the dialogue for a i-ecital of the IpunuSs wliicli shall bo 
verbally exact, and (2) the closeness of tlie criticism mude'hipon it 
If the satirist were merely analysing hi.s own composition, such 
criticism would have little point. Lysias is the ojirlifst writer who 
is known to have composed IpwriKot ; it is as n presenting botli 
rhetoric and a false Upas that ho is tlic object of attack in the 
Phsedrus, ' 

F. FitAQ.M ENTS. —Three hundred and fifty- five of these an- 
collected by Sttupj)e, Oratorcs Attici, ii. 170-21fi. Two liundrea 
nnd fifty-two of them represent one liumlred and tweiity-seveu 
siK'ecbes of known title ; lUid of six the fragments arc eompanitivrly 
large. Of these, the fragmentary speech “ For riiereiiic'is ” ludongs 
to 381 or 380 n.(‘., and is thus the latest known work of L\sias. 

In liteiaiy and liistorieul intore.st, tho first place .iinong tin* ex- 
tant spceelies of Lysias belongs to that Against Eriitohtln iies” (403 
n.e.), one of the Tliirty Tyrants, wdiom Lysias iiriaigiis as flit* 
murderer of his brotlier Poleiiiarclius. The speech is an eloiiueiit 
and \ivid picture of tho reign of terror whieli the thirty est!il)li.sln*d 
:it Athens ; the. concluding fippoal, to both piirlii's among tlm 
eiti/fii'<, is especially powerful. Next in iniporbinoc is tlie speech 
‘‘ Agfiiiisl Agonitus” (399 B.i;.), one. of our chief authorities for tho 
internal history of Athens during tlie months which iiiiinediately 
lollowtsl the defeat at ;F.gosiH)tami. The “ Olympiiiens " (388 i}.c.) 
is abrilliuiit fragment, expressing the spirit of the festival at Olym- 
]»ia, jind exhorting (Ireeksto iinilc against their eonininii toes. Tho 
“ I’lea for the (\iiislitiition ” (403 n.c.) is interesting for the manlier 
in which it argues that the wellbeing of Alliens — now stripped of 
em]»iii! is bmind up with tlu! mairitemuieu of deinoeratie principles. 

The speeeli “ For Mantitheus ” (392 is a graceful and nniinated 
jxirtrait of a young Athenian iVireev, making a spirited defence of 
ins hoiionr against the »‘liarg« of dishnalty. The defence “ For tho 
Invalid” is a humorous eharac.ter-skete.h. The speech “Against 
I*am*leoji” illustrates tht‘ intiiiiale lelatiuns between Athens and 
1‘I.it.ea, while it gives ns some piel iiresfjuu glimpse** of Athenian town 
life. TliedefeiMM* of the j)eison who had been charged with destroy- 
ing a moriUy or sacred olive, places us amidst the eounlry life of 
Attieii, And tlie.s|aM*( li “ Against Tlicoiimesliis ” de.serves attention . 
lor itseiuioiis evichnn e of the way in wbieli the ordinary vocabulary 
ol Athens li.'id changed between GOO and 400 n.c. 

All M'nS Ilf l.vsliiH yet collateil have been ihTive.l, ih }!. Saiippe Awt •ihowcik Blblio- 
fioiii the t’miex ralalinus X (Heulelhei n). The next imist Mtlimhli; M*'. In tlie erranhy, 
V, (l.'ilh eiiilui) h wloeh I. lieklareliietly loiloweil, S|ioitkiiiggeni'- ® 
lallv, we may say tlisit. ihesi* two .MsS. arc llie only two whicli mny iiiiich 
wiii'hr where tlje text is seiliiii»ly eoirii]il In Onitf i, i\. liekkei oei'iinjoiially 
uiMMilteil ele\enoltu' MsS . iiioM of wlinh contain only ihese nine '‘erhes’: 
u/ , Man lani K. G, I, Iv (Vi niee) ; l.auientmm J», E (Hoieiicc); Vainani .M, X ; 

)‘.o ’Mill r, V ; Vi Innas O. 

L\slis in Otulotys Attii't. eil. T. Itekkei, IS'JS; ed. G. S ]>ohson, with vniiorum 
Holts. ftl. .I.G. Il.iilei ami llenimm Saiippe. ls.'»h. In Tenhner’s serlen, 

ed. I’ail Selieibe, l.st id. IS.VJ, 'Jd ed. f^hu'-a'il on (’. L. IvM^sei'.s collatli>n ol \\ 

1S7<». TexI, ed. CoIm I, isij.l. .Selet lions lioin I.im.is and /1>rhlnes. I’ll, Ihnnl, 
lsjr». SeleetnaiN fnaii l.y.sl.is, til. U ineheiistein, JSW; etl. Ficlilierirer. ISIIH; 
ed. Jehh, in Merttont Jt uin ihr Attir Orutur*. Geiinrin, traiislutioii, with 

liutc.s, by iluui (Isb!!), and of mi leetiuii.s by Wespninaim (ISotl). (K. C. J.) 

LYSIMAOliUS, son of Agatlioclos, a Thessalian in the 
service of riiilip of ^laceJon, was born about ilOl b.c. 
During Alexander’s cainpaigiis he wa.s one of his im- ■ 
mediate bodyguard ; lie distinguished biinscdf in India, 
and was uppointod a trieiarcb wlieii Alexander constructed 
bis ileet on tho Ilydaspes. After the death of Alexander, 
Lysimachna was aiipointed to the government of Thrace 
nnd the district iibout the Cliersunese. For a long time 
the Odry.siuus under their king Seuthes caused him so 
imicli trouble that he could take very little part in the 
struggles of the rival sat rap.s ; but in 316 he joined the. 
alliance w'hich rassandcr, Ptolemy, and Seleucns made 
against Antigomis. In 309 he founded r.ysiniacliia in 
a commanding situation on tho neck connecting the 
Cher.sonese with the mainland. Ho followed the example 
of Antigonus in taking the title of king. Wlieii in 302 
tho second alliance betwx'cn Cassander, Ptolemy, and 
Seleucus was made, Lysiniachus, reinforced by troops from 
Cassandcr, entered xYsia Minor, where ho met with little 
resistance. On the approach of Antigonus he retired into 
winter quarters near Heraclca, marrying its widowed ipmen 
Amastris, a Persian princess. Seleucus joined him in 301, 
and the decisive battle was fought in the ]»Iuin of liisiis ; 
Antigonus was slain, and his dominions divided among tho 
victors, Lysimachus receiving tho greater part of Asia 
Minor, Feeling that Seleucus was bejcoming dangerously 
great| he now ^liod himself with P;olemy, fliarrying his 
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• dsiuglitur Arsinoe. Amaatris returned to Hcraclesi. During 
the absence of Antigonus’s son Demetrius in (Jreece, 
LysiinuA'hua seized his towns in Asia Minor and rebuilt 
Ephesus, culling it Arsinoe. lie tried to curry hia power 
beyond the Danube, but was defeutLMl and taken prisoner 
by tlie (Jetiu, wlio, liowever, set him free on amicable 

• terms. After Demetrius had entered Maccdon to help 

Alexander against his brother Anlii»ater, and by murdering 
the former had gained j>osseh.sii>n of the wliole country, he 
invaded Thrace, but had to retin* in consciiuence t»f a 
rising in Iheotia, and an attack trom Tyrrlms of Epirus. 
In ;iS7 Tjysimai'hus and invaded Macedon. 

Demetrius nmreh(‘d ag:un'>t P\rrhiis, tldnking the Mace- 
donians would not tii,dit against Lysimaehus, one of 
Alexainhrs eiunpann'us in arms; but Ids army went over 
to Pyrrhus, and he was obliged to lly. Lysimuchus claimed 
a sliare of the kinmlnm and received it. Demetrius, crtKss- 
ing into A.>iii Miimr, SL-izi-d (/aria and Jjydia, but Agathocles, 
the sou (»f li}\>imai luis by an Odrysian princess, was sent 
against him, and forced him to retreat into tlie territory of 
JSelencus, wlio obliged him to .surrender. Lysimaehus 
uttaektsl ryrihns and Deiiietrins’s son Antigomis, now his 
ally, ami toned l*yrrhus to give 14 * part of Thessaly and 
the whole <»f .\Iacedon. Aniastris had been murdered by 
her two suns, and Lysiinachns resolvial to avenge her ; he 
got them into his hainls on pretence of friendshij) and put 
them to death. (Jn his return Arsinoe asked the gift of 
ireraclea, and he granted her reiiuest, tliough he had 
promised to free the city. In *J84 Arsinoe, desiioiis of 
gaining the succession for her sons in prefcaeiiee to 
Agathocles, intrigued against him with the help of her 
brother Ptolemy (’eraunus ; they accused him of conspiring 
with Seleiicus to seize the throne, ami he w as put to death. 
To remove the dis<[uietude of the Kgyptian court, Aga- 
thocles being tlie liiisband of Ptolemy’s daughter Lysamlra, 
Lysimaehus married his daughter Ar.^inoe to the young 
Ptolemy Philadelphns. The widow' of Agalhoeles fled to 
Seleiicus, and war between the latter and Lysimaehus soon 
followed. In 281 the decisive battle took [)lace at the 

■ plain of Cc»riis, the exact situation of which is cloubtful ; 
Jiy.siinachns was killed; after some dass his body was 
found on the held watelied by a faithful dog. 

LyMMciclias was a man of ilisliiiginNlitMl lir;iv< rv and groat per- 
sonal H'n-iigtli ; on one tnwasion Im )ja<l killed a li<»n singh'-liamicd, 
though at the cost ai' foaitul WDiiinls. H<* <lid not rise to jMilitif.'il 
irnportiinoc till aftrr the halth* Ipsns. Tmarious and insatiat**, 
1 h' rranit'd .s(‘h»-iiics of aggramlisciinoit till his d^'ath, and in ])arsuit 
of lln* Mi’liciiu-s his cr.dt suggL'stud li« was ready to sariilico even his 
own fami]>. 

LVSIPPrS, a (j reck sculptor wliose ]irofcssioQal activity 
falls between the years .‘172 and .‘IIG n.c. In addithm 
to tlie sketch witli accompanying illustrations of his stylo 
giMui under Ai:cir.r.oLo<;Y (vol. ii. p. 3G1, flgs. 9 and 11), it 
may lieri* be stated that the head of Alexander the (jlreat 
(tig. 11 ju.-'l referred to) is now' admitted to Ijc the best 
existing representation of the style of Lysippus in portrait 
sculpture. When w’o read of successful portraits by him 
of Socrates and /Esop, a'i w ell as of Alexander, we are driven 
to believe that 4 me of tlie forces of wdiich he was conscious 
within himself was that of seizing the spiritual expression 
and making it illumine face.s and forms which under other 
conditions would bo more or less repnl'.ive. This in fact is 
conflnned by the head of AlexumhT in the British Museum 
(flg. 1 1 sujiTit), But with the possession of this force it is 
diliicult to rciconcile the tradition of his having taken as his 
model the Doryphorus of Polycletus, tlie style 4 »f wliieh 
may be seen in the bronze statuette fig. G in the article 
Ai:i'J£.KoL 4 )<;y, and, to a less extent, in fig. 7 of the same 
it tide There* <iverythirig turns 4 m the refinements of 
J»liyd 4 -.il f 4 »ii^i. It <8 admitt 4 jd that J^yslppus introduced 
.great dianges in the •accepted rules for the proportions of 


I the human figure, and from a number of sculptures traceable 
' to his time, or shortly after his time, it is not only obvious 
but strikingly in contrast with earlier Vorks that the legs 
are made long and massive while the body is projiortion- 
ately sliortened, though Rtiil retaining a very powerful 
rendering of the forms. Among the best examples of this 
arc two bronze statuettes of Neptune and Jupiter in the 
British Museum found at Paramythia in Eiiirus, or, les^ 
satisfactory, the larger bronze of Hercules from By bins, 
also in the British Museum. In tliese cases tlie limbs and 
various parts of the figure are studied with extreme skill 
worthy of the best time. Yet the combined efl'ect is such 
as to do away with the impassive beauty which is ascribed 
to Polycletus, and to replace it with a beauty of expression 
so far us was consistent with powerful physical form. 
One of his works famed in antiquity was a bronze statuette 
of 1 Lei cult s, called Epitra[)ezLus, because, as the story 
goc.s, Alexaiiiler the Great carried it with him to be placed 
always oii his table. A copy of this, in stone, enlarged 
Bftinewhat from the original, was obtained by tlio British 
Museum from Babylonia in 1881. It is signed with the 
name of an artist, Diogenes, apparently otheiwise un- 
known, anil it bears clearly the evidence of having been 
copied from a work in bronze. But except in the face, 
which is carefully executed (“ urgutise operuni ciistoditae in 
minimis ijuoqiie rebus is said of Lysippus by Pliny, xVaf, 

] xxxiv. G5), the sculpture is poor and could not be 

tjuoted as illustrating any particular style of art, though 
not incunsistiMit with the characteristics of Lysippus. With 
reference to the marble statue of Alexander the Great in 
Munich, htanding w ith ono^oot raised on a helmet, it is 
clear that this aiTected attitude, which occurs In several 
other existing statues, such as the so called Jason in 
Lansiiowne House, caimot fairly be traced to the inv»*ntiuii 
of Lysi])pus, since it is to be fouml twice on the frieze of 
the Parthenon. At the same time the merit may belong 
to him, as Las reci ntly been claimed, of having Hist applied 
this attitude in pi i^iducing a new type of the god Neptune for 
his temple im the i.stlimus of .CoriivJth. It was a bolder 
step to apply this attitude to a draped fein-dle figure as in 
the existing statues of the Muse Melpomene standing w'ith 
one f 4 )ut raised on a rock, and if this was really introduced 
into art by Lysippus it would cunilrm to some extent his 
reputation for novelties of representation. But at present 
we cannot do more tlian say tliat ho is known to have 
made a group 4 )f the Muses fur the town of Megara, and 
that several statues still exist representing a Muse in an 
attitude corresponding with that of the Alexander in 
^Munich, which is reasonably inferred to be a copy from a 
work of L>sip[ms. If it coirid be proved that in these cases 
Lysippus had worked upon Athenian types, we sliould then 
understand how it happens that in some respects he was 
in ancient times classed with the Athenian Lraxitelca 
((Quintilian, xii. 10, 9, “ad veritafcem Lysippuin ac BraxL 
telem ucces.sisse optimo affirmant and is still compared 
with liim so fur as the remainiug Ivorks of both, or copies 
therefrom, enable a comparison to be made. 

S(*c* KHkuh', f/elfer dm Kopf den Prnxitelinchen Hf^nnes^ Stuttgart, 
1881 ; Ljujgo, JJus Mofio dus aii/fjestiilzim Fuaaes, 1879. 

LYTE, Hknky Francis (1793-1847), a weil-known 
hymn-writer, was born nt Kelso, June 1, 1793, received 
hi.s early education in Ireland, and entered Trinity College, 
Dublin, in 1812, becoming a Hcholar of that college in the 
folhiwing year. Having entered deacon’s orders in 1816, 
he fi>r some time held a curacy near Wexford, He did 
not long remain in Irphuul, however, chiefly because of 
infirm health; and, coining to England, after several 
changes ho finally, in 1 823, settled in (]be parish of 
Brixiiiim, where li-. lab mrcil until fatal illness inter- 
! rujitud his work. hi 1^44 Ids health, never robust. 
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gave way ; and he died at Nice on the 20th November, I 
1847. 

L 3 ^te *8 first work was Tatts in V/srse illustrative of several of the 
PetUUnis in the Lordfs Prayer^ which w'as coinjilctcil during a piTiod 
of rest at Lyniingtoii, but was not published till the year 1826 ; it 
drew a w’ont of warm commendation from a competent critic in the 
Noctes AinbrosianapM Ho next published a voliimo of Poems, chiefly 
Keligious, in 1833, and in the following year ii little collection of 
salms and hymns entitled The Spirit of the Psahns. These juo- 
mrtions were drawn from various sources, but many were his o\mi ; 
and the idea of the book was to express, in language specially 
accordant with Christian experience, the leading thoughts contained 
ill the Psalter. Probably one of the best prodiietiona of liytc’s peii 
was a finely apnreciativo memoir of Henry Vuughan, the “Silurist,” 
which he prefixed to nn edition of his works. After his death, a 
volume of Remains with a iiioiiioir was published, and the poems 
contained in this, with those in Poems, chiefly RefUjwus, wcn^ after- 
wards issued in one volume. In the region of pure poetry Lyfc 
cannot be said to have taken any special rank ; iLliueincnt ami 
pathos, rather than great iiiiagiiiative power, were the chief murks 
of his work. As a divine ho was evangelieul in iloetrinc, hut his 
ecclesiastical sympathies were with the. Oxford school; as a jncachi r 
he was siinplo, caraest, and graceful in style ; but his chief claim 
to rcmoinbranee lies in the oeiiuty and sjuritual clovutioii of his 
hymns, some of which may be said to have V»coomc clsissical. 'flic 
best known arc “Abide with me! fast fulls the eventide’’; “Jesus, 

1 TTiy cross have taken **; “ Praise, my soul, the King of Heaven 
and “ Pleasant are thy courts above.” 

LYTTELTON, Gkoboe, Lord (1709^1773), statesman 
and mail of letters, horn at Hagley, AVorcestcrsliire, in 
1709, was n descendant of the great Thomas deLittlkton 
ainl the eldest son of Sir Thonias Lyttelton, Bart., 
who at the Revolution of 1088 and during the following 
reign wmis one of the ablest Whig debatens of the House of 
Commons. Lyttelton was educited at JCton and Oxford, 
and in 1728 set out on the grand tour, siiending consider- 
able periods ut Paris and Jlonie.* On his rel urn to England 
he sat for Okehaiupton, Devonshire, beginning public life 
in the same year with Pitt; and from 17t4 to 1751 he 
held the office of a lord commissioner of the treasury. In 
1755 he succeeded Leggo as chancellor of the exchequer, 
but in the following year ho (juitteil office, on which oc- 
casion ho.W'as raised to the peerage as J^ord Ijyltellon, 
baron of Fraiikloy, in the county of AVgreester. In the 
political crisis of 176t% before the forinution of the Rock- 
ingham admiiiisti'ation, it was at one time sugge.sted that 
he might be placed at the head of tlie treasury, but he 
firmly declined to take part in any .such scheme. The 
closing years of his life w'cre devoted chiefly to literary 
pursuits. He died on August 22 , 1773. 

Lyttelton’s earliest publication (1735), Lctlrr.s from a Persian in 
Rnylaihd to his Friend at Ispahan, aj»peiirocl unonymously. Miu-li 
grcat(‘r celebrity was nehioved by hi.s Ohserrafious on the Conrer.sinn 
ami Ajmstleship of St Paul, also «iioiiyiin)iis, publisluMl in 1717. 
It takers the fijrm of a letter to (Jilhcrt We.st, ami is designed to 
.sliow that St Paul’s convoi'sion is of itself asutfieient <lt*nionstration 
of the divine character of Christiuiiity. The drift of llie argument 
is that it i.s equally iucoiiceiv'ablc ihiit the ajioHlle eouM ha\c been 
the victim or the originator of a cheat, and that llierelbre he must 
have been divinely inspired. It is interesting to know that Dr 
Johnson regarded the work as one “to which iiifidelily has never 
been able to fabricate a sptsciou.s an.swer.” liord Lyilelton’s 
T^logttcs of the Dead, a creditable performance, thcmgli hanlly 
rivalling either Lucian or Ltndor, appeared in 1700. 1 1 is History 

of Jfniry If. (1764-67), the fruit of twenty j'P!ir.s’ labour, is not 
now cited ns an authority, hut is painstaking and fair. Lytt».*ltou 
was also^ a writer of verso ; his Monody on his wife’s death has 
been praised by Gray for its elegiac tenderness, and his Prologue to 
the Coriolanns of his friend Thomson show's genuine feeling. Ho 
was also nie author of tho well-known atanr.n in the Castle of 
Indiilcnce, in which the poet himself is described. A complete col- 
lection of the IFm'ks of Ijord Lyttelton was piildisheil ufti».r liis 
death b,v his nephew, G. £. Ayscough. Sec Memoirs and Corre- 
sponderux of Lm-d Lyttelton, 1784-1773 (2 vols., 184.5). 

LYTTON, Edward Georok Earle Lytton Bulw'er 
Lytcon, Baron (1805-1873), novelist, dramatist, poet, 
politician, misceilaueous eskyist, the hiost versatile wTiter 
and one of the most active and widely discursive theori^ers 
of bis generati8n, was born in May 1805, the youngest of 


the three sons of General Bulwer, of Heydi^ Hall and 
Wood Dalling, Norfolk. He was a few' months younger 
than Benjamin Disraeli ; the two lives acted nut a little 
one on the other, and offer many curious [mints o? like- 
ness and contrast. Bulwer's father died when he was 
two years old ; the care of the boy devolved on his mother, 
one of the Lyttoiis of Kiiebw'orth, Hertfordshire, wliose 
name he afterwards assumed. To this devoted and 
accomplished mother ho always expressed tlie warmest 
gratitude for his early training. He was not sent to a 
[Kiblic school ; he was educated jirivalcly. 

In his novels and essays he often discusses tho 
advantages and disadvantages of [uiblic fichoi»/s. One 
thing is tolerably certain — that if lie had been sent to a 
[mblic .school he would not have published at tlie age of 
fifteen a volume of poems {Ismael ^ an Oriental Tale, vilh 
olfar Poems, 1820). Clenerous .sentiment and eager love 
of faiim are more eoiisjiicuous in these juvenile [iroductioiis 
than metrical faculty. One of the poems dwells warmly 
on the ancient glories of the llou‘^e of Lytton ; the volume, 
as a whole is dedicated to “ the British public- that 
generous [uiblie who have always been the fosterers of 
indu.stry or genius, who liave alwa 3 ’s looked' forward from 
the inqicrfections of youth to tho fruits of maturity.’* The 
youthful [)oet criticizes Byron from the ]>oint of view of a 
res[»ectable lionseliold ; but, though he seems to liavc been 
taught to make l’o[)e, dray, and Collins his models, the 
Byronic inilueiicc is very ai»[>arent both in ]>lirase and in 
.sentiment. In the local colouring of the “ Orientrd Talc 
he gives promise, afterwards amply fu Hilled, of [lain.^taking 
study of his materials; and “Geraldine, or the Fatal 
l>oon,’* gives a good foretaste of his fertility in the invention 
of romaiitio inciib'ut. 

At Cambridge, in 1825, Bidwer won tlic chancellor’s 
modal with a poem on “ Sculpltire.” In 1820 he printed 
for private circulation (tml Wl/d FUmrrs. In 1827 

he [nildi.shed (fyeill, i>r the Pilnl, a nunanco, in heroic 
couplets, of patriotic struggle in Ireland, dedicated to Lady 
Blessington. These juvenilia, and also a motiical satire, 
The Siamese T}rins, issued in 1831, ho nfterward.s ignored, 
describing The M tar Tinion as his first publication in vcr.se, 
with the exception of liis' •dramas and tran.slations from 
Schiller. 

Biilwer’s first romance, Falklaml, published anonj mously 
in 1827, was in the vein of fantastic German romance 
po[ailar at tho beginning of tho century, and *lid iu»t bring 
him the fame that he coveted .so ardently. It was other- 
wise with Pilham, publisheil in the following 3 ear. In 
this he went with the native .stream of lift ion, and at once 
nriide- himself felt as a jiower. For two or three years 
before lie wrote Pelham, tho books of tlie sca.son had been 
novels of remarkable fre.shnes.s and brilliancy dealing with 
fa.shionabli) life- Llumer Ward’s now' forgotten but then 
niuch-talked-of Tmaaine^ Theodore Ilook'.s Sayimjs and 
Ihdnys^ l.ister’s firanla/, DiM-ueli’.s Virian day, With 
tlic.se brilliant celebrities Buhver, alway.s a chivalrous 
emulator of whatever was famous, entered into direct com- 
petition, and at once became at least their equal ini)o[ailar 
favour. If wo compare this liis first novel w'ith any of lii.s. 
last [n-odnctions, he. strikes ns as liaving attained at abound 
fo the full measure of his powers, 'fhat he wrote Pelham 
at twenty-two is a much more remarkable fact than that 
he wrote ballads at five. The plot is not pcrhajis .so clo.sely 
wwcii together as in The Parisians, but the Miriely of 
character introduced from high lib*, low life, and middle 
life is quite as groat. He liad eviilently been faseinateil 
l)y Wilhelm Meister, and the central purpose of his .story 
i.s to run the hero through an apprenticc.sliip like Wilhelm’s. 
All kinds of human beings and all their works are interest- 
ing to Pelham, tho man of fashion, tho iaistling statesman, 

. \'\7 • , /: 
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tho selfish epicure, the retiring scholar, the reckless rogue 
• and vagabond, the melodramatic Byronic man of mystery ; 
and his adventures are so contrived as to bring him iu 
contact witli many different types. The novel might have 
been called The Loiijoners ; most of the criticisms of life 
and books in Unyland and the Englldu published iirl833, 
may be found in Pelfumy delivered tinough tho mouths of 
« various characters. These characters are great talkers ; no 
subject, from a rare dish or a nicety of costume to a 
nainting or a philosophical treatise, is strango to them. 
"And, curiously enougli, the judgments of the youth of 
twenty-two are as mature, as large, catholic, generous, 
widely sympathetic, as those of the sage of sixty-six, and 
his knowledge of nu n and books hardly less extensive. 
Pelham displayed— in tho literal sense of tho word — 
extraordin^ary vivacity of intellecl and range of interest. 
The author was yet to [»rovo that with his wonderful 
pONvers of reading, observing, and reflecting was combined 
a faculty rarely found in union with such gift.s, untiring 
rapidity of production. In tho preface to his juvenile 
“ Ismael,’’ he speaks of a habit of his never to leave any- 
thing uiifinij-hed, and during his long life he began and 
finished many works in many different veins. Pdhum 
was followed in quick succession ])y The Disoimcd (1828), 
(1829), Paid Pliflhrd (18.30), Kiitjene Jn/wiand 
Godoljdiin (1833). Jhilwer was deeply iinj>rcssed with 
•German theories of art ; all these novels wen; novels with a 
purpo.se, moral purpose, psychological pur[tose, historical 
purpose. To embody the leading features of a }>eri(id, of 
a iihase of civilisation, to trace tho iuflueiiee of oircum- 
stanco on character, to sliow how the criminal may bo 
reformed by tho development of liis better nature, and how 
men of fine nature may be led stage by stage into crime, 
to explain the secrets of .success and failure in life— these, 
apart from the purely draftuitie object of exhibiting inward 
struggles between tljo first couccijtions of d'‘.sin;s ami their 
fulfilment, and botwoeii triuuq)h and retribution, were his 
avowed aims as a noveli.^t, lie did not leave his pur[>oses 
to the interpreter; he was n critic as well as a creator, and 
he criticized his own works frankly, and laboured t(j admit 
other critics to a fair point of view. It was perluqis a 
tribute to the intrinsic interest of his plots, cliaracters,and 
descriptions that ho was under tlie necessity of begging 
attention to these Iiiglier aims. In Tlo‘ Pilgrims of the 
Phine (1834), a work of graceful fantasy, in which some 
of his most acute observation.s on human life are inciU iKU’ated 
with tho sayings and doings of elves and fairies, aii 
ambitious author is made to complain that “ the .subtle 
aims tliat had inspired him were not perceived ” and that 
he was often approved for what he condemned himself. 
The Pilgrims^ charuiiugly written in many passagc.s, was 
too German m its combination of .seriou.s thought and 
mundane personages with fairies to be lieartily welcomed 
by the English public. Ihilwcr was more suocc.ssful in 
another attempt to break new ground in The Last Days 
of Pompeii (1834) and Pienzi (1835). Xo lii.storical 
romances dealing with times and scenes so remote were 
over more wdrlely popular in England, and in aiming at 
popularity tho author laboured hard to secure historical 
accuracy. In Athem^ its Pise and Fall (1830), w’o re- 
ceived in the form of iiistorical essays what had probably 
been acquired indiistriously ns materials for romance. 
Two romance-s from Sparii-di history, LFda and Calderon^ 
published in 1838, aimed at a less realistic treatment, and, 
with all their purely literary excelleiice.s, were not bo popu- 
lar. In Ernjesi Maltraven (1837) and its sequel Alice^ or 
The Mysteries (1838), the noveli.st returned to English 
ground and psychological and social problems — “tho 
affliction of fhe good, the triumph of the unprincipled.” 
Critics to wbom dio failed to make the full purpo.se of 
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these works apparent in the execution complained of the" 
low tone of their morality, a fair complaint concerhing; 
mast exhibitions of vice as a war&ing. 

To }>is other literary labours Bulwer euperadded for 
some time the editorship of a magazine. Ho succeeded 
Campbell as editor of Th/e Nm MentUy in 1833. In 
1838 he projected a magazine called The Monthly Chronicle^ 
and contributed to it as a serial stoiy the fantastic romance . 

“ ZiccL” Tho magazine expired before the story was com* 
pletcd, and it was afterwards developed into Zanoni^ i 
romance of which he was himself especially proud, and; 
which suffered in public estin^tion from being tried bjr 
realistic statidards. 

During the most productive period of his literary life, 
Bulwer was an eminent member of parliamerit. He was 
returned for St Ivesan 1831, and sat for Lincoln from 
18.32 to 1841. He spoke iu favour of the Reform Bill, 
and look the leading part in obtaining the reduction, 
after vainly trying to procure the rei)eal, of the newspaper 
stamp duties. His support of the Whigs in parliament, 
and by a pamphlet on “the crisis” when they were 
dismissed from office in 1834, was considered so valuable 
that Lord ^Itlbuurne offered him a place in the administra- 
tion. liis intimacy with Radical leaders at this period 
ex[)o.sed him to an undeserved charge of tergiversation when 
later in life he wa.s a member of a Conservative Govem- 
inent. Charles Buller and Charles Villiers were among 
his friends at Cambridge ; he was an admiring student of 
Bcntliam ; Mill’s Essay on Oovernmtid was the text-];>ook 
on which was bmnded “ Pelham’s ” instruction by his i^ncle 
ill the )»rinriples of politics ; J. S. Mill contributed the 
subslaneo of the appendices to England and the English^ 
on Bentham and Mill; Godwin 8Uggc.sted to him the 
subject and some part of the plot of Eugene Aram ; he 
even succeeded in winning 'the good opinion of Miss 
!Martincau ; but wo have only to read his speech in favour 
of the Reform Bill to see that it was the situation that had 
changed and not the man when lie assailed th^ repeal of 
the corn laws, and* took office under Lord Derby. Bulwer’s 
leading politicat aim, like his leading artistic aims, was 
early formulated, and the formula governed all his political 
reasoning : it was to “ ari3tocratize*4h0 community,” “ to 
elevate the masses in character and feeling to'tl^ standard 
which conservatism works in aristocracy,” a standard not 
of wealth or pedigree but of “ superior education,, courte- 
ous manners, and high honour.” Hence it was' “social 
ircforms” from first to last that enlisted his int6i*est, and 
lie sought tli(} motive power for these reforms in the 
public spirit of the classes enfranchised by the. Reform; 
Act of 1832. ^ 

There wa.s u slight break in Bulwer’scar^r as anoyelisii 
between 1838 and 1847. During this intervaMie ap^!:. 
plied himself enthusiastically to play writing, — 
management of Covent Garden having inspired' men iott 
letters with the hope of reconciling poetry with the. stii^<, 
In 1836 ho had produced The Dtichess of Ea Vallth'e. 
was a failure. But in 1838 and the twihf^ib^ing 
he produced three plays which have kept; thb 
since — Lady of Lyons, Richeliei\mf^M6ne}(: 
plays as in his novels definite theory'^ijej^ed 6xe'cunbnL| 
The principles on which he wrote his playi^erejiaid dbW‘ii| 
in his chapter on the drama in ipei^^ the BnglisKi\ 

For many of the details of eta(^raf|^Bll4n^^ 
success under any principles, he/,!|is^^^w jko hflre 
indebted to Mocready. No/ Engiistohab hot himself tuit: 
actor has written so many permaneptlyieubceesful p^ays as^ 
Bulwer* Lytton, and this js^. iinotl^r^ instance 0^^ 
extraordinary plasticity of 'liii^ and practical' ioeight' 
Thirty years afterwards, in kb hitt thbiighte^ 

again to writing for the old faUhre witb*^' 
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new title 27ie Itighifvl and produced a new comedy, 

. Walpole. Neither wasia success 

From 1841 to 1802 Bulwer (he assumed his mother’s 
, ' name of Lytton on. succeeding to her estates in 1843) had 
' no seat in parliaments^ But the issue of novels and 
TOihances was not so rapid as it had been in the full energy 
of his youth. Before 1849, when he opened a new vein 
with The CaxtonSf he .produced five works in his familiar 
. vein Night ani Bcfrimig (1841, in which the influence 
of Dickens is traceable), Zanon^ (1842), 2^he Last of the 
Barom (1843, the most historically solid, and perhaps the 
most effective of his romances), Lucretia^ or ^ Children 
. of the Night (1847; moral purpose — to exhibit the horrors 
caused bjfr.the worship of money; popular cflcct— disgust 
at these horrors, and indignation at the author’s sentiment 
as morbid), Barold^ The Last of the Saxon Kings (1818). 

The cause of the comparative infertility of this period 
in prose fiction probably was that Lytton was now making 
a determined effort to win high rank as a poet. He 
published a volume of poems m 1842, a volume of transla- 
tions from Schiller in 1 844, llie New 2'imon^ a satire, in 
1845.* Then came the work on which mainly Lytton 
t rested his pretensions, King Arthur^ a romantic epic. “I 
am unalterably convinced,” he said, ^Uhat on this founda- 
tion I rest the least perishable monument of those thoughts 
and those labours which have made the life of my life.’’ 
But Kmg Arthur fell fiat. The verse, the six-lined stave 
of elegiac quatrain and couplet, lacks charm and variety; 
thd incidents are monotonous, the personages uninteresting, 
the plot unexciting, and the allegory obscure. St Stef»hni\^, 
a gallery of parliamentary port:^aits from the time of Cjuceii 
Anne, was a kind of metrical composition that lay more 
within his powers. In this the satire is keen-edged, the 
admiration just and generous. It was published in ISGO. 
The Lost 'Tides of Mdetns (1866) and a translation of 
Horace’s Odes (1869) were Lytton’s last essays in verse. 

In the skill with which ho sustained a new style in 'Th 
Vaxt 07 i 8 •(1848) Lytton gave a more •convincing proof of 
his versatility. This imitation of Sterile (by no im*:ins a 
servile imitation, rather an adaptation of 8terno s style and 
characters to the circumstances of the 19th century) ap- 
peared anonymously in BlackivooTs ]itagaziney and made a 
reputatifti before the authorship was suspected. Mg Novel 
(1853) and What will He Do tqith It i (1858) continued 
in thtfsame strain. The sub-title of Mg Novell “ Varieties 
of English life,” shows still operative the same purj)osc 
that wo find in Pelham^ but the criticism of the “ Varieties ” 
is more polemical in spirit. There is more than a shade 
. of^ defiance,, in praise of the virtues of a tcrrit»)rial 
‘ l^tocracy,,jiad. a strong spice^of hostility to the vulgarities 
' of the manufacturers who threatened to push them from 
their stools; There is a blindness to defects in the one 
■ .case and to in the other quite foreign to the broad 

: . sympathies of the <^ndy Pelham; Caxton paints the ideal 
best of the ^dnb. class and the ideal worst of the other. 
*, In thesa, as in allLyttqn’s novels, the characters are placed 
-described ; they are not left to revea’ 
\,^en^l,ves gredtmlly, in action. 

' i '^?^'**^**^ I*®- P^rliam^ in 1852 as member for 

' i Hertfordshire,' and sat, on the Conservative side, lilarly in 
. Iffe hg had decided his mind against the reduction of 
^ to^^nchangod in 1851, he addressed a 

* .Lattor to John Blu^”.6nlaiging on the dangers of their 
, ; repeal,, r Jneapab]ie •of’ failure . in any intellectual exercise 
tMt^he.set his mind "to, he. was an effective speaker; but 
..the effon wiw a^Upt< natorS;. he could speak only under 
extreme excitement or aft^l^jiabprioUB preparation, and he 

j A^bleatjback-in the lft4;on Mr Tennyson’s poetry provoked « 
^ J lit poVerfSl reply ttm the enreged laureate, aimed at his 

;:aMallaat*4 pew^ . ^ 
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never took a high place among parliamentary orators. He # 
was colonial secretary in Lord Derby’s Government from 
1858 tb 1859, and threw himself industriously iqto the 
duties of his office. He was raised to the 2>eerage as Baron 
Lyttan in 1866. 

That he had not forgotten his power of moving the sense 
of melodramatic and romantic mystery when he adoi)tcd 
the more subdued style of The Caxlonsy Lyltoii proved by 
A Strange Storg, contributed to AH the Vair Jliamd in 
1 862. A serial story of the kind made a new call on his 
resources, but he was equal to it, and fairly rivalled the 
school of Dickens in the art of sustaining thrilling interest 
to the close. 

AYhen he died, in January 1873, after a short painful 
illness, two works of high repute, The (oniing Dace and 
77ie Parisians^ were not acknowledged, and were only 
vaguely^ suspected to bo his. TJiey had freshness enough 
to be the work of youth, and power enough to shame no 
veteran. Those two books, the fable and the novel, are 
cljjsseJ by Lytton’s son and successor in the the title with 
the romance of Kenehn C/iUlingigy left conii)leted at his 
death, as forming a tiilogy, animated by a common purpose, 
to exhibit the inikicnce of “muderii ideas” iqum character 
and conduct. I’lie moulding force whose operation is traced 
in 77ie Pitriauins is the society of inq>erial .and democratic 
France, in Chillhvjlg the society of England in relation to 
its representative institutions. The leading purpose is kept 
well in view throughout both works, and the tendencies to 
ct)rniptii)n analyseil and [uesented with admirable skill; 
but the theuri.'t has oiiiitleil from his problem certain 
important regoutMating and safegimrding factors in the 
largo world oiitsiilo the t>alc of society. JVobleius and 
theories apart, tliese last works sliow no falling oil* of 
jHJwer; he is as vivid as ever in description, as iertile as 
ever in tlie invention of humorous and melodramatic situa- 
tion. If ho Jjad been content to abandon his purpose in 
ChilUnglgy and end with llie first volnine by some such 
commoni>lace contrivance as giving “motive j)ow’er'’to 
his hero in the love of Cecilia Travers, it woidil have been 
the most perfect of his works in unity of humorous senti- 
ment. The veteran autliordied in harness, — tw’o novels all 
but completed; another, an liistorieul romance, Pausanias 
the Spai'taiiy outlined and partly written. 

The fact that in the liflieth year of his authorship, after 
publishing at least fifty .separate w’orks, most ot them 
jiopular, TiOrd Lytton hml still vigour and freshness enough 
t(» make a new' anonymous repuiation wdtli 77/c Coming 
Pace wouhl seem to indicate that critics had not fairly 
gauged Ins versatility, ainl also that an erroneous fixed 
idea h.id been foi iiieil of his style. The explanation prob- 
ably i.s that even after the publication of The Caxtons he 
was thought of in connexion with that school of 
melodramatic romance of wiiicli he was indisputably the 
leader, if nut the founder, and that heavily loaded rhetorictil 
style which was made ridiculous by his imitators. “ Every 
great genius,” one of his cliaracters is made to say, “ must 
deem himself alono in his concei>tions. it is not enough 
for him that these conceptions should be approved as good, 
unless they are admitted as inventive.” Invention and 
originality arc matters of degree, and, though no i>ne can 
deny, that Lytton possessed great inventive powers, lie did 
not put that individual stamp on his work without wliich 
no writer is entitled to a place in the foremoit rank, lie 
w^as not self-centred enough; ho was too generally emulous 
to win the highest individual distinction. Hut his fresh- 
ness of thought, brilliancy of invention, breadth and variety^ 
of portraiture, gave him a just title to his popularity, and, 
with all allowance for superficial afTectations, his generous 
nobility of sentiment made his influence as w'holesome as 
it was widespread. „ • (w. m.) 
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THE letter M denotes a nasal sound, which varies 
little, if at all, in diilVrent I an images. 

Nasal sounds are jirodiiccMl as follows. The breath — 
turned into voice at its passage through the glottis — does 
nf)t pass out wholly through the month. Tart of it is 
divertoAl behind tlie soft palate, and so through the 
no.strihs ;»the remainder i>:isses through the mouth-cavity, 
and is tluTc completely cheeked at some point of its course. 
Wlicn that rluM-k is taken away, wo hear, not the sonant 
wdiich would h ive heen [)r(Mlucod if all the hreath had 
passed throimh the iiu'iitli, hut a nasd varying in nature 
according t<» tlie pirl of the ca\ity whore the cheek of tluj 
tongue or tie* li[»'; has been ap[»lied There may be as 
many definite nasal sounds in any language as there 
are ri'cni^rii/fil clas-ies of consjuiants, as guttural, palatal, 
dental, labial. In Sanskrit there were eviui iive nasal 
sounds so cKmiIv dith-ivntiated that leieh had a special 
symbol to denote it; tlu! cerebral class of sounds (produced 
by turning the ti[) of the tongue slightly back against the 
nii«Mle of the palate) had its nasal u.h well as each of the 
other four classes ahuve montii)n(‘d. In English wo have 
thrt'.' sounds, but only two simple .s\niboIs, m and ti ; for 
tile guttural iifiNil heird in smy, tV:c., we emi»h»y the digraph 
m/. Spanish lias a palatal nasal. 

The nasal sound denoted by M is tlie labial nasal. 
It corro.-.i>onds to tlie sonatit .sound ; for each of them 
the iip.s are comijletely closed, and if no voice were 
diverted through the nostrils a ^-sound only w’oiild be 
heanl when tlie lips are opened ; all the organs of the 
mouth ari* in exactly the same pudtitm for one sound as 
for the otiicr, but, the soft ]>alate ]»enig lowered, the voice 
is divided in its »‘gresa. Hence v.e see why a man who 
has a cold [unnounc's ui as h \ the \oice <’annot get 
throiiLdi the in»Ntrils, wliieh are Mucked up; it must 
theref*nre C'Cap * mainly or ciitiicly tlinninli the li[>s, and 
so produce a //sound. ddiereror-*, iii'^tead ol “talking 
through his no’^**," as the plinise goi.-:, sucli a i»er.son liies 
to talk throimh his iiu.se, but camiol. 

Tlic symbol M stand.s in niimoratiun fur 1000. 8co 
ALmrAinrr. 

AfAAR. See Ali-i-sr. 

MABFLLO.X, Ji:\N (10.'?*2-1 707), the learned and dis- 
criminating hist.irian of the Heneilicline order, was born 
at the vill i'it? of Saint Piuneiiiuiit, ( Mianipagm* (now' in 
the depirtinent of Anleniie.s), on November ‘Jd, 1032. 
He Ti-.a-iv'd his early e'liic.ition from an iinele, who held the 
])o.st f)t vill.igu cure in the iieig]ibi)urliood, and afterwards 
he Went to Itheiin--, where, in HJo.'J, h(‘ enter jd ii{>on liis 
novifi.ite in tin* J baiedictine Abbey of Saint Iteniy, taking 
the VOW'-, in the following year, ddio following four years 
Were .spent at vaiioii.s lions» s of tlie. orler, to which he wa.s 
s^nt on account of his In-altli, iiiipiired hy excessive study. 
From to Itjtj.d lie was at ( 'urldu, and in IdO-l lie 

assisted Ohantelun at Saint ]) tii- in the preparation of a 
new edition of the w'urk.^ uf St ri.-rnanl. Shortly after- 
wards he wMs removed to Siiul thnnain-dcs-rres, and 
charged W'ith the. ta'-k of t-iliting mati-rial.s which bad 
already been amas.sed f • a general hi.-toiy of the Benedic- 
tine order. While engaged on this work (A<t<i Stnirfonim 
<trdin'*K S' Jimeilu'tl in iiivi'uhjrnifi rlhntfi)^ the 

publication of wdiich, in 9 vols. folio, < xtended from H>f>S 
to 1.*<)I, he made several journeys, for literary re.search, 
into tlerniany and Italy, a.s well as into tin; pmvinces of 
F/.ance ; amongst jhe more important of the miim*rniis 
Uion«»gr.iphsr » whicl^ Lis inve.stigation.s ga\t; rUi*, the wtirk 


De 7iV Diplomatiray which appeared in 1681, deserves 
special mention (see Htplomatics). Alabillon died at 
Siiint-Cerniain-dcs-Pre.s, on December 27, 1707. 

For a foinplrtc list of hi.s work.srefenaicc may be iiiiulc to Baylo’s 
Diction nairt’, or tt> tlie Jihujraphin G^nO'oh, Tln‘y iiichuie, be- 
sides tlin.sr ]ni‘i)tioiii‘d above, Vetera Anatectn^ 107G-S5 (a work 
.siiiiiiar in rliaraoter to the M LscpUanca of Haluze) ; A nhmtdirrsioiifs 
in Viutiit'nu Krinpcnsfs, 1G77 (in wdiieli he elniins the Imifafltt {ov 
(Icrseir:; J)c LHunjni (ialUcami^ 1685; Museum Halicumy ]087 -89; 
aiicl Amtahs (hAinis S. Jinmlirfi, 6 vols. fob, 170H -39. 

.MABINOHION. See CjiLTic Literatuke, vol. v. p. 
321. 

MAIU’SK. See C!oss.\rt. 

MACMO (AMa ngao, “ Hurbonr of the goddess A-Jila”; 
Portuguese, JA/^vn/), a l^>^tllgllese settlement on the cc)a.st of 
China, ill 22 N. lat. and 132 'Pk long., consists of a tongue 
of land 1 siiuiire. miles in extent, running south-south -WTSt 
from tht^ iishiiid of Hiang Shang (Portugne.se, Am^tauj) on 
the w estern side of the estuary of the Canton river Bold 
and rj)cky hills about 300 feet in height occupy both 
extremities of the peninsula, the pi ctnrescju e-looking city, 
with its Hat roofeil houses [lainted blue, green, and red, 
lying in the far from level stretch of ground between. 
The foits are t llVctive additions to the general view, 
but do not add much to the real strength of the place. 
Along the t*ast .side of the ])eninsula runs the Praya 
(bande, or flreat ^ 1111 }', the chief promenade in Macao, 
on which .stand the gi/vernor’s palace, the administrative 
otlices, the consulates, and the leading comrnci' i;d estiib- 
li.shment.s. The church of »St Paul, erected between 17)94 
and 1602, llie scat of the Jesuit college in the 17th 
century, was destroyed by fire iu 1835. The Hospital 
da Mi.scriconlia (1 5(39) was rebuilt in 1640. The Canioens 
gr(»tto where the .exiled poet found leisure to* celebrate 
the acliievemcnU: of hi.s ungrateful country- lie.s in a 
scclmied spot to the. north of the town, which has been 
partly left in its native wildness strewn witli huge granite 
boulders and partly transformed into a line botanical 
garden. Jn JS71 there were in Macao 5375 persons of 
Kuro[)ean birth or extraction, 53,761 Chinese living on 
laml and 10/268 in l»oats. Ilalf-castcs are very numerous. 
Though most of the land is under garden cultivation, the 
mass of the people is dependent moie or le.ss directly on 
mercantile pursuits; for, while the exclusive policy both 
of <.Jiinc.se and Portiigue.se which prevented Macao 
becoming a free port till 1815-46 allowed what was once 
the great emporium of European commerce in eastern Asia 
to bo out.strip|)ed by its younger and more liberal rivals, 
tlie trade of the place is still of very considerable extent 
Since tlie middle of the century indeed much of it lias run 
in tlie most questionable channels : the nefarious coolie traffic 
gradually increased in extent an^J in cruelty from about 
1818 till it was prohibited in 1874, and much of the actual 
trarle i.s more or Jess of the nature of smuggling. The total 
value of exports and imports was in 1876-77 upw'ards of 
.4*1,536,000. Commercial intercourse is most intimate 
with IIung-Kong, Canton, Batavia, and Goa. •IJie pre- 
liaration and packing of tea is tlio principal industry in 
the town. The colonial revenue, whi^h is largely recruited 
by a tax on the notorious gambling tables, increased from 
104,643 dollars in 1856-57 to 380,012 in 1872-73, while 
the expenditure rose from 69,757 to 266,344. 

In 1.G57 tlio Poit,iigni‘sc wctc p<^ivnittecl to erect factories on the 
pfiiinsnlii, Mild in 1573 the Phincse built the wall ttcros.s the isthmus 
wliich still cut.s off th<* liMilciriaTu from the rest^of the isli^id. 
.Irsiiit mi.ssionarics cslahlislitMl theniselve.s on the spot, and in 1580 
(.in-gory XIII. coiistitiiti'd u bishopric of Mucao. A scriatu was 
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orgaiiiml in 1583, and in 1628 Jeronimo de Silveira ln*canift first 
royal governor of Macao. Still the Portuguese reniaviied largely 
under the control of the Of! n esc, who had never surreinlered their 
territorial rights and ^iniintained tlieir authority })y means (»f 
mandarins, — these iiisistiiig that even Kuropean criminals should 
be placed in Uieir hands. Ferreira do Amaral, tlic Portuguese 
governor, put an end to this .state of things in 1849, and left 
the Onnosc officials no more aiithoiity in the peninsula than 
the reiu-esentatives of other foreign nations ; and, though his I 
antagonists proeu red his assassination (August 22d), his sueeessors ' 
have &uc(?ecded in carrying out liis policy. The Chinese C.overn- 
iiicnt has hitherto refused (iiotahly in 1862) to recognize the t(*ni- 
torial claims of the Portuguese j hut the Kuro]»ean })owcrs treat 
Ma<‘.ao as dufacln a colonial possession, and not only the govcriinr, 
the president of tho courts, and nther Portugue.se officials, hut e\cn 
the Chinese magistrates, arc dins-tly appointed hy tho king of 
P«>rtugal. For a sliort time in 1802, and again in 1808, jyia'-.io 
was oeeupied hy the Mnglisli iw a preeaiition against seizure hy the 
Fn*iieh, 

Sim* 1)1.* Tti'iiuvofr. Voyage Round thv Worlds fsTO; Wiselius, “ 

in Ti,hh. van hetyiardr. 1H77 ; /i> lotto lo e d». uinmtnx suhr,‘ a 
iihithi^uo da cunijru^dtt tie Chinas contratodos em Mamv, l.l^fiOIl, 1S7I; Liiyli-«h 
])nrluiim:nlary i>:ipeis on tlie eoulie traile, lH7t; lUki.T, sohre o tf^tuheU i i- 

mcfitii de J/'/i'fi//, Lisbon, 

^!:\CA110N1 (from clinleotic Italian mnrrnre^ ‘‘ to tuniisi 
or crush is a preparation of wheat <uiginally peculiar t » 
Italy, in which country it is an aiLiclo of food of national 
iiii[)'.)rtanco. The Hamo substance in ditTcrent forms is also 
known as vermicelli, pasta or Italian jiasles, taglioni, 
fanti, dro. These substances are prejiared from the lianl 

semi translucent varieties of wheat whicli siro largely c-idfi- 
vatoil in tli'j south of Europe, Algeria, and tither warm 
regions, and which are distingMibhecl by the Italians ns 
lirdiio (luvd (jrttiK) thi sewoltno. Hurd wluMts an^ niucl* 
richer in gluten and other nitrogenous compounds tlmn the 
soft or tender wheats, and their preparations arc more 
easily preserved, to whudi eondUions their suitability for 
the manufacture of Italian [»astos are mainly due. The 
various preparations are met with in the form td' line thin 
tiueads which constitute vermicelli, so called from its 
thread-worm like appearance, thin sticks and pip'S 
(macaroni), small lozenges, stars, disks, ellipses, S:v. (paNti-.s), 
and ribbgna, tubes, and other fanciful forms, 'riicse 
various foriiLs are presparod in a uniform,, nuniiu'r from a 
granular meal of hard wheat which itself, under tlio name 
of semolina or semola, i.s a commercial article. 'Fhe 
setn iUna is thoroughly mixed aiul incor[)orated inti> a stitl 
paste or dougli with boiling water, and in the hot ccuidition 
it is placed in a Rtroiig metallic cylinder, the end of which 
is closed with a thick disk piorc.ed with openings which 
correspond with the diameter or section of tin; suticlc. to 
be made. Into this cylinder an accurately lining plunder 
or piston is introduced, and by very powcil'ul pressure it 
causes the still’ dough to sipieeze out through the openings 
in tho disk in continuous tli reads, sticks, or pi[>cs, as tlie 
case may bo. When pipe or tube macaroni is bi ing made, 
the ojienings in tho disk are widened inteni.illy, and 
mandrels, tlie gauge of tho tubes to be made,, are centred 
in thern.^ In making pastes tho cylinder is laid horizoiitallv, 
the end is closed wdth a disk jiierced with holes liaving tho 
sectional form of the pastes, and a set of knives revolves 
close against the exteruaT surface of tho dbk, cutting oil’ 
the pa.ste in thin sections as it exudes from eacli opening. 
Macaroni is dried rapidly by hanging it in long sticks or 
tubes over wooden rods in stoves or heated apartments 
through «i'hich currents of air are driven. It is only 
genuine macaroni, rich in gluten, which can be dried iii 
this manner ; spurious fabrications made with common 
flour and coloured to imitate tho true material will not 
bear their own weight. Imitations must tliercforo bo laid 
out flat and dried slowly, during which they very re 5 ?dily 
«l>lit and break uj), while in ojiher cases they become mouldy 
nil tho inside of the tubes. Triio macaroni can ‘bo 
distiJnguished Jjy observing the flattened mark of the rod 
over which it has been dried within tho bend of the tubes ; 


it has a soft yellowish colour, i.s rnngli in texture, cla.stic, 
and liard, and breaks with a smooth glas.sy fracture. In 
boiling it swells up to double its original size without 
becoming pasty or adhesive, maintaining always its original 
tubular form without either rupture or colhqise. It can 
be kept any length of time without alteration or iK‘tcriora- 
iioii, and it is on that account, in many circumstances, a 
mo.st convenient as well as a highly nutritious and hr* ilthfiil 
article of food. In its various forms it is [uincipally used 
as an ingredient in soups, anil for the jin‘[)aratiun of 
puddings, with elieese, A'c. Many of the good qualities of 
genuine macaroni may be obtained by cniirliiiig the Hum 
of cuinmon soft wheat with gluten obtained in the pri para- 
tion of wheatiMi starch, and proceeding as in the case of 
.^•'iiifilina. Such imitations, und others of inferior quality, 
are exti*nsivi*Iy made boMi iu I’lance and (fcrnuuiy. 

.MACAllTXKV, (Ilouok MArvuTNKY, Eakl ok (IT.'IT - 
lSf)G), WMS descended from an old Scotch family, tho 
I .Macartne}s of Am-liinlcck, who had .--ettlcd in lO-E) at 
I Li'^'Ciiioure, Antrim, Ireland, where he was born May Kl, 
I7r»7. After graduating at 'J’linity College, Dublin, in 
I 17ol), lie became a studctit of tlie Inner Temple, L<>ik1oii. 

I A[ipuinlefl envoy-i*xtr.ioriVmary to Kiissia in JTGl, lie suc- 
: ceeded in negotiating an alliance between iMiglanil and lliat 
' <M*mifiy. After for some lime occup\ iiig a seat in tlii‘ 
Engli.di parliament, he was in I7G!1 ret timed for Arinagli 
ill file Irisli [iarli:iiiicnt, in onb r to di.scliarge tlie duties of 
chief .‘secretary for Iribind. On resigning tliis otliee he 
lecaiveil the honour t»f knighthood. In I777i he became 
j governor of Draicid.i, in 17S0 govinmor of Madras, and in 
; i7S,‘) he was up]M>iiilrd governor general of iJeiigal, bill, Ids 
I liiMlth demanding his retiiin to England, he declimal to 
I m-cept ofliee. After being ereated earl of ^bicartiiey in 
I the liish peerage, he, was a[»|M>iiited in ITlbJ tin' lirM envoy 
; of Eritain to Cliina. On liis return from a confideiiliul 
, mi.^>ion to Italy ho was raised to the. Ibigli^li peerage in 
' I7l)<>, and in the end id’ the sann^ year was appointed 
I gnM*rnor of the newly acquired Icrritorv of the (’ape of 
j (iood Hope, where lie remained till ill health mnipollcd 
I liiiii to resign in November 17b8. Ho died .iL Chiswick, 
Surrey, ill si March lSf)t>. 

An aeruiiiit of M .n .i 1 1 i.ev\ i iiiliavsy tn (’liili.i, l»y Sii (iriiroi* 
i Slauiitoii, jiiiMi -.lirtl in iiiel h.i*» Im i u fiinu«‘iitlv !«•- 

, Sfi- a’.--) A../' It i f II ntiU't'i tj L'<id Miit'it/ f ih ii^ ly 

\ Lljiiiow, 2 \<»1.-^., Lnminii, 1 mi7. 

j M.\C.\SSAIb See Ct.i.Kims, vol. v. p. *2SS. 

i MA(^\^LA^, TnoMvs Emuxotox Maom lw, Loud 

I (181M.) -iSop;, was born at Eothley Teinph*, I.Lieestersliire, 
<in tho ^oih of October It'tlO. His father. Zachary 

Macaulay, had been governor of Sierra la'onc, ami 'was 
i in ISUt) .sciri-tary to the chartered conqmny who had 
fonmied that colmiy. Ha]>py in his home, the boy 
at a very early age gave jirouf of a determined bent 
! towariU litcratnn*. Eefore he was eight years of age lie 
I had written a ( ' tnifinhilnm of I ’niverstd J/idur?/^ which gave 
I a toleraldy ennneeted view of the leading evi;nls from the 
croation to ISOt), anil a roinanco in the style of Scott, in 
t!irco cantos, callisl the lUittle of Cht i'int, At a little later 
I time the child coinpoMsl a long jioem on tho hi>lorv of 
I Olaus Magtius, and a vast pile, of blank verse entitled 
! Fnoj'il^ d lit Td'rlve JJoolt’s. 

The question between a [irivate and a ]»iil jic .<clinol was 
anxioiidy debated by his parent.s, ami decided in favour of 
tlm former, ddie clioico of sidiool, though dictated by 
I theological considerations, was a fortunate one. Mr Prc.ston 
1 of Jdttlc Slielford enjoyed tho eonlideiiee of Mr Simeon, 
but was himself a judicious tutor; and at his table, where 
master and pupil dined in eorninom not only the latest 
Cainbiidue topics were mooted, but university ambitions 
and ways of thought, were brought liunu; to lha boys. 
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In Octob* 1818 young Macaulay wont into residence 
at Trinity College, Canibriclge. Here he revelled in the 
possession of leisure and liberty, which he could not forego 
for thd sake of those university honours which at that day 
were only to be obtained by a severely exclusive course of 
mathematical study. But he succeeded in obtaining the 
prize wliich in his eyes was the most desirable that 
Cambridge had to give, viz., a fellowship at Trinity. A 
trilling college prize for an issay on the character of 
William III. was awarded to mi es.siy by young Macaulay, 
which may be regarded us the lirst suggestion and the 
earnest of his future niaturt/. 

In 1826 Macaulay was culled to the bar and joined the 
northern circuit. But after the first year or two, during 
which ho got IK) business worth mention, he gave np even 
the pretence of rcutling law, and .spent many more hours 
under the gallery of the House of Commons .thim in the 
court. His first attempt at a public speech, made at an 
anti-slavery nicctiiig in 1824, was described by the 
Edinburffk Ufvlfiw ii.s “ a disi}hiy of eloquence of rare and 
matured excellence.'* His first considerable appearance in 
print was in No. 1 of Knight’s Qimrtfrhf Magazine^ a 
periodical which enjoyed a .short but brilliant existence, 
and Which was largely 8Ui)ported by Eton and Cambridge. 
In August 1825 began Macaulay’s connexion with the 
perioJical which was to provo the field of his literary 
reputation. 'J’he Edinburgh 7iVc<V)e was at this time at 
its height of power, not only as aii organ of the growing 
opinion which leant towards reform, but as a literary 
tribunal from which there was no appeal. The essay on 
Milton, though .so crude that the author said of it that “it 
contuiued scarcely a paragraph such as his matured 
judgment apiiroved,” created for him at once a literary 
reputation which suffered no diininution to the last, a 
reputation which he established and conliriiieil, but which 
it w’ould have been hardly po.ssil>le to iiuiko nujre con- 
spicuous. Murray declared that it would bo worth the 
copyright of ('Inldr Ilurofd to leave Macaulay on the staff 
of the Qmtrffrlg Jit vlrv\ Bobert Hall, n\ rithing v\illi pain, 
and well-nigh worn out with cli.sea.sc‘, was discovered lying 
on the floor employeil in learning by aid of grammar ami 
dictionary enough Italian to enable him to verify the 
parallel between Milton and Dante. The family bre ikfa.st 
tablo wa.s covered with cards of invitation to dinner from 
every quarter of London. 

The sudden blaze of popularity kindled by a single 
essay, such as are now produced every month without 
attracting any notice, i.s partly to be explained by the 
dearth of literary ci it ici.sni in England at tliut epoch. For, 
though a higher note had already been .sounded by llazlitt 
and Coleridge, it had not yet taken hold of the public 
mind, which was still .satisfied wdth the feelde aiiprccia- 
tioiis of the lif-tmufiprtit'e, or the da.shing and damnatory 
improvisation of Wilson in lUarlwotul or Jeffrey in the 
Edinburgh. Still, after allowance undo fur'the barbiirou.s 
partisanship of the established critical tribunalu of the 
period, it .seems s.ir[)n.'3ing that a social .success so signal 
should have boon the consequence of a single article. The 
explanation is to bf* found in the fact that it had been dis- 
covered at the same time lliat the writer of the article on 
Milton was, uidike most authors, also a brilliant conver.ser. 
There has never been a period when an amusing talker 
has not been in great demand at London tabh 5 .s; but at 
the date at which Macaulay iiiadehis «h'but witty conversa- 
tion was studied and cultivated as it has ceased to be in 
the* mere busy age which has succeeded. At the university 
Mai-aulay had been recognized as pro eminent for talk and 
co:i i.ariieiishiy among a circle of young men of talents so 
brilliant as were Charles Austin, Romilly, Pracd, Villiers, 
and others.#. He now displayed these gifts on a wider 
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theatre. Crabb Robinson’s diary, under date 1826, records 
the judgment of one who had beei^in the^constant habit of 
hearing the best talk of the London qf fails day. Such as 
he was in 1826 Macaulay continued to be to the end. In 
Lord Carlisle’s journal, under date 27th June 1843, we 
read — “ Breakfasted with Hallam, John Russell, Macaulay, 
Everett, Van de Weyer, Hamilton, Mahon. Never were 
such torrents of good talk as burst and sputtered over 
from Macaulay and Hallam.” Again, 11th October 1849, 

“ the evening went oil very pleasantly, as must almost 
always happen with Macaulay. He was rather paradoxical, 
as is apt to be his manner, and almost his only sociid 
fault ’llie greatest marvel about him is the quantity of 
trash he remembers.” In March 1850 Lord Carlisle 
records— “Macaulay’s flow never ceased once during the 
four hours, but it is never overbearing.” 

Thus launched (1825) on the best^that London had to 
•give in the waiy of society, Macaulay accepted and enjoyed . 
with all the zest of youth and a vigoroqs nature the upper- 
tunitic.s opened fer him. Ho was courted and a4niired b]^ 
the most di.stingui.shed personages of the day. He was 
admitted at Holland House, where Lady Holland listened 
to him with deference, and scolded him with a circum- 
spection which was in itself a compliment. Rogers spoke* 
of liirn with friondliness, and to him with affection, and 
ended by asking him to name the morning for a breakfast 
party. He was treated with almost fatherly kindness by 
“ Conversation ” Sliarj). 

Thus (li.stinguishcd, and justifiably conscious of his great 
pow'er.s, it was not unnatural that Macaulay’s thoughts 
should take the direction of politics, and his ambition 
aspire to a political career.* But the shadow of pecuniary 
trouble early began to fall upon liis path. When bo went 
to college his fatlier believed himself to be worth £100,000, 
and declared his intention of making him, in a modest 
way, an eldc.st sun. But commercial disaster overtook the 
house of Bubington and Macaulay, and the son now saw 
liimself compelied to work for his livelihood. His Trinity 
fellowsliip of .£300 a year became of great consequence to 
him, but it expired in 1831 j lie coaid make at most £200 
a year by writing ; and a coinmisBionership of bankruptcy, 
which was given him by Lord Lyndhurst in 1828, and 
which brought him in about £400 a year, was swept away, 
without compensation, by the ministry which came into 
power in 1830. Macaulay now found himself a poor 
man, and was reduced to such straits thal he had to sell 
his Cambridge gold medal. 

In February 1S30 the doors of the House of Commons 
were opened to him in tKe only way in which a mani.^L 
without fortune could enter them, through Vhat was then 
called a “pocket borough.'* Lord Lansdowne, who had. 
been .struck by two articles on Mill (James) and the 
Utilitarians, which a[)peared in the Edinburgh Review in'! 
1829, offered the author the scat at Caine. The offer was 
accompanied by the express assurance that the noble patron 
had no wish to interfere with his^freedom of voting. He ' 
thus entered parliament at one of th^- most exciting, 
moments of English domestic history, .yrben the contact 
phalanx of reactionary administration .which iOr 
fifty years had commanded a crushing megority in 
Commons was on the point of being brpken by%he grow- 
ing strength of the party of reform, ikfacaulay made Ma 
maiden speech on 5th April lc30, on the secdqd. reading of 
the bill for the removal of Jewish disabilities;’ In .Jul^ 
the king died and parliament was dissoly^ \ the revolution ,, 
took place in Paris. Macaulay, who wcu again retuniedA 
for Caine, visited Paris, eagerly .e^oying a first taste bf > 
Continental travel On Ist March 1831 . thq Reform Jill i 
was introduced, and on the < second jnight*i>f the de||^ 
Macaulay made the first of reform s^c^es. It was ^ 
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Bi^ai success, Sir Bobert Peel said of it that “ portions 
were as' beautiful $b any tiling I have ever heard or read.” 

Eubouraged by this first success, Macaulay now threw 
himself with ardour into the life of the House of Commons, 
while at the same time he continued to enjoy to the full 
the social opportunities which his literary and political 
celebrity had placed within his reach. For these reasons 
he dined out almost nightly, and spent many of his 
Sundays at the suburban villas of the Whig leaders, while 
ho continued to supply the Edinburgh Review with a 
steady series of his most elaborate articles. On the 
triumph of Earl Orey’s cabinet, and the passing of the 
Reform Act in June 1832, Macaulay, whose eloquence had 
signalized every stage of the conflict, became one of the 
commissioners of the Board of Control, and applied himself 
to the study of Indian nffairs. Ills industry was untiring, 
and the amount of intellectual product which he threw oil 
%'ery great Giving his days to India and his nights to 
the House of Commons, he could only devote a few hours 
to literary composition by rising at five whcTi the business 
of the House had allowed of his getting to bed in tiinn 
on the previous evening. Between September 1831 and 
Dbcomber 1833 he furnished the Revieto witli the following 
articles : — “ Boswell’s Life of Johnson ” ; “ Lord Nugent’s 
Hampden”; “Burleigh and his Times”; “Mirabeau”; 
“Horace Walpole”; “ Lord Chatham”; besides writing las 
ballad on the Armada for one of the Albums, annual 
publications of miscellanies then in fashion. 

In the first reform parliament, January 1833, ^lacaiilay 
took his seat as one of the two first members for Leeds, 
which up to that date had been uurepresentud in the 
House of Commons. He replied to O’Conritdl in the 
debate on the address, 'meeting the great agitator face to 
face, with high, but trot intemperate, defiance. In July 
ho defended the Government India Bill in a speecli of 
great power, and to his aid was greatly' due the getting 
the bill through ' committee without unnecessary frktitm. 
When the. abolition of slavery came befoVo the House as a 
practical question, Magaulay had the prospect of being 
placed in the dilemma of having to surrcntlcT ofiice or lo 
vote for a modified abolition, viz., twelve years’ a]>pronliie- 
ship, which was proposed by the ministry, but condenincil 
by the abolitionists. He was prepared to make the 
sacrifice of place rather than be unfaithful to the cause to 
which his father had devotcMi his life. Ho placed his 
resignation fn Lord Althorp’s hands, and spoke against the 
ministerial proposal. But the sense of the House was so 
strongly expressed as unfavourable that, finding they 
would be beaten if they persisted, the ministry gave way, 
and reduced iapprenticeship to seven years, a compromise 
which the "abolition party accepted; and ^lacaulay 
remained at the Board of Control. 

^ While ho was thus growing iu reputation, and advancing 
his public credit, the fortunes of the family w'cro sinking, and 
it became evident that his sisters would have no provision 
except such as their brother might bo enabled to make for 
I'ten^ Macaulay had but two sources of income, both of 
the{#^precark>UB*^office and his pen. As to office, the 
WnigB' could not have expected at that time to retain 
power fo»i a whole generation ; and, even while they did 
so, Macaulajr’s resolution that ho would always ^Jve au 
independent vote inade it possible that ho might at any 
moment find himself in disagreement with his colleagues, 
• and have to . quit’ his place. As to literature, ho wrote 
, Himself to Lord Lansdowue (1833), “it has boon hitherto 
mor^y my relaxation.; X hJ^ye never considered it as the 
means of support. ■ I have chosen my own topics, taken 
myjpwn time,«ahd dictated my own terms. The thought 
of Decoming a Wkseller^s hack, of spurring a jaded fancy 
. to reldcUmt exertion, of filling sheets with trash merely 
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that sheets may bo filled, of bearing from pulilishcrs and 
editors what Drydon boro from Tonson and what Mackintosh 
bore from Lardner, is horrible to me.” Though pennyloss, 
Macaulay could never be accused of playing the game of 
politics from selfish considerations. But it was impossible 
that, circumstanced as he was, ho should nub look with 
anxiety upon his own future and that of his sisters, — 
sisters who had been, and W'ho had deserved to bo, the 
intimate confidants of all his tlioughts and doings, and to 
whom he was attached by the teuderest affection. He w'as 
therefore prepared to accei)t the offer which was made him 
of a seat in the supreme council of India, a body which 
had been created by the India Act he had himself been 
instrumental in passing. The salary of the office was fixed 
at XlOjOOO, au income out of which he calculated to be 
able to save in five years a capital of ^30,000. His sister 
H annuli accepted his proposal to accompany him, and in 
February 183-1: the brother and sister sailed for (hilcutta. 

Macaulay's a])pointmcnt to India occurred at the critical 
moment when the government of the company was being 
siqierscJed government by the crowti. His knowledge 
of India was, when ho landed, but superficial. But at this 
juiiuture there wa‘j more need of statesmanship directed 
by general liberal principles than of a practical knowledge 
of the details of Indian administration. Macaulay’s 
presence in the council was of great value ; his minutes 
aio models oj good judgnienl and practical sagacity. The 
part he took iu India has been described a.s “the applica- 
tion of sound liberal principles to a government which had 
till then been jealous, cli>se, and repressive.” Ho viudi- 
cati'd ihe, liberty of tbo press ; lie iniiintained the etiuality 
of Europeans and nativi s before the law ; and as [iresklent 
of the eoininittee of public instruction he inaiiguriited that 
system of national education which has since spread over 
the whole of the Indian peninsula. 

A danse in the Indian Act of 1833 occasioned the 
at>poiiitment commission to inquire into the jnris- 

I pnuleiire of our Eastern empire. ^Macaulay was appointed 
I president of that commission. The draft of a penal code 
whidi he submitted becMine, after a revision of many years, 
and by the labour of many experiimcod lawyers, that 
criminal code under which law is now' administered 
throughout the empire. Of this code Sir .lames Stephen 
.says that “ it reproduces in a concise and even beautiful 
form the .spirit of the huv of England, in a compass whicdi 
by comj»ari.son with tho origimil may be regarded as 
alioo.st absurdly small. The Indian penal code is to the 
i English criiniiiul law' what a iiiannfa> f ured article ready 
for use is to the materials o\it of wdiicdi it is made. It is 
to the French CWe IViial, and to the (Jermaii code of 
1871, what a finis]nMl picfiin^ is to a sketch. It is simpler 
and better cjna’esseil than l.i\ irlg^tol^s code for Louisiana; 
ainl its jaactffal succc*ss luis been complete.” 

As might be expected, Maeanlay’s enlighterieil views 
and measures drew' down on him the abuse and ill-will 
of Anglo-Indian .society in Calcutta and the Mofussil, 
Fortunately for himself he \va.s enabled to maiataiii a 
tninquil indifference to jiolitical detraction by withdrawing 
his thoughts into a sphere remote from the op[K)sitioii and 
eiiiuity by which ho was surrounded. Even amid the 
excitement of his early parliamentary succe.s.ses literature 
had balanced politics in his thoughts and interests. Now- 
in his exile, for such ho felt it to be, ho began to feel more 
strongly each year the attraction of Eiiroi>ean leth rs and 
Kurupeiin history. He write.s to his friend J\llis. “ 1 have 
gone buck to Greek literature with a pa.ssioii astonishing 
to iiiy.self. 1 have ncvin- felt anything liko it. I was 
enraptured wdth Italian during the six months which I 
gave up to it ; and I was little less ploj^sed w-ith Spanish. 
But when I went back to tlie Greek [felt as if •! had never 
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kuuwti buMre what intollectual enjoyment was.” In 
tliirtCLMi months he read tlinnigh, some of them twice, a 
large j)art of the Greek and Latin cla'^sics. The attention 
with which he read is proved by the pencil marks and 
corrections of press errors which he left on the margin of 
the volumes he use<L 

The hscinatioii of those stmlics produced their inevitable 
effect upon liisview of ]M»liti«-.‘d life He began to wonder 
what strange infaluatiou leads ini n who can do suiiiething 
better to squander their intelh'cr, their health, and energy 
on such subjects as those wliicli most st itesnien arc engaged 
in piirs^ring. He was alicady, lie says, “ more than half 
determined to abandon [mlitics and give myself wholly to 
letters, to undertake some great historical work, whicli may 
be at once the bn^.iiu s^ and tin* amnscnieiit of my life, 
and to Iea\e lln* pliMMiri's of j»estiferou.s rooms, sleep- 
less iiiglits, and diseased stomaclis to lloebnck and to 
Traed.” 

In ISIIS Macaulay and his sister Hannah, who had now 
become Lady Trevi-lyan, retiirnod to Kngland. He at once 
eiilcred parliament as momber for Ldinbiirgh. Iiv lSJi9 
he bc<‘:mic s .‘cretary at war, with a seat in llie cabinet in 
laail Melboui'iie's minij^try. His acceptance of office 
(liveried him for a tlim* from pn»se(;nting flie plan lie hud 
idniady formed of a great historical woik. ]>ut only for a 
time. In less than two years tin; Melbourne ministry fell, 
and Maeaiday was liberated from ha\iiig to sup[M>rt a 
(Jovermiieut w reteh(*dly weak, and maintaining its struggle 
for bare exi^'lenee. 

He returned to olVice in 1SH>, in land .lohn lius.^eirs 
administration. But it was in an olliie wliich ga\e him 
leisure and (piiet rather than salary and laiwa r- that of 
paymaster general. His duties weie very light, and the 
contact w’ith ullicial lib* and tlu* obligatiiuis of pirliimcn- 
tary attendance were even of iMUiefit to liirn wliile lu* was 
(.Migaged upon liis In the se^^ions of JStd- l7he, 

fcpoke onU’ live times, and at tie* general election of duly 
1817 he lost his seat for l".dinburgli upon i^^lles which did 
not relh ct credit u[>on that con^titiu ney. Over and above 
any ]iolitical di>agreement with the constituency, there 
W’as the fact lint the balance* of Maeaulaj 's I'acnlt ies had 
now p.is-eil to the side nf literature. Lord Cockbuni 
WTote in 18H», ‘‘the truth is, Macaulay, with all his 
knowledge, talent, ehniuenee, and wnitli, is not [lopular. 
He cares more for Ids Ihshn tj than for the joh.'> of con- 
stituent", and answers letters irregularly and w ith a brevity 
deemed couteriijjtuous.” At an eailierdate he had reliMied 
<*rowds and the excitement of ever iiew' faces ; as y(*ar.s 
w’ent forward tind absorjition in tlu; work of composition 
took off the edge of his sjiirils, he recoiled from publicity, 
lie began to regard tlio jirospecL of lm"ine>s as worry, and 
bad no longer the nerve tt) brace himself to tlm social 
efforts required of one w’In» rejirc.^eiits a hirgffconstitiieucy. 

Macaulay retired info private life, not only witliout regret, 
but with a sense of irlief. He gradually withdrew irorii 
general ."oeiety, feeling the boie of hig dinners, and country- 
house visits, hut he -4dl enjoyed clo.>e and constant inter- 
course with a circhi of the most eminent men that London 
then contained. At that time .‘'Oehd breukfa.sts were in 
vogue. Macaulay liim^clf |.r. b rred this to any otlier form 
of entertainment. Of llie-e brilliant reunions nothing has 
been preserved beyond tin- names of tlui men wlio formed 
them, — Rogci", Halhim, fS\dm*y Smith, Lord Carlisle, Lord 
Stanhope, Nassau Senior, diaries (Jreville, Milnmii, Panizzi, 
Lewis, Van do Weyer. His biographer thus describes 
Maciiulay^s ajipearance and bearing in conversation : 

Sitting bolt upright, his hands re.sting on the arms of bis 
chair, or folded over the handle of his walking-stick, 
knitting liis eyebrows if the subject was oim wliich had to 
be thought ©ut as by went along, or brigbteuing from the 
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forehead downwards when a burst of humour was coming, 
his massive features and honest gFince suited well with the 
manly sagacious sentiments w^hich 'he set forth in his 
sonorous voice and in his racy and intelligible language. 
To get at his moaning people had novor the need to think 
twice, and they certainly had seldom the time.” 

’ But, groat as was his enjoyment of literary society and 
; books, they only formed his recreation. In these years he 
WMS working with uiillagging industry at the composition 
I of his J/iafitrf/. Ills composition was slow, his corrections 
; both of matter and style endless; he spared no research 
to a.scertaiii the facts, lie sacrificed to the prosecution of 
his task a political career. House of Commons fame, the 
allurements uf society. The first tw’o volumes of the 
Jliston/ of Emjhiml appeared in December 1848. The 
success was in every way complete beyond expectation. 
The .sale of edition after edition, both in England and the 
United States, was enormous. 

Ill 185J, when his parly returned to office, he refused 
a seat in the cabinet, but he could not bring himself to 
chvliiie accepting thd compliment of a voluntary amende 
which the city of Edinburgh paid him in returning him 
at the licad of the [)()11 at the general election in July of 
that year. He had liardly accepted the summons to return 
to piirliamcntaiy life before he w’as struck down by the 
malady wdiit li in the end proved fatal. This first betrayed 
itself in d(‘rangiHl action of the heart; from this time 
forward till his death his strength continued steadily to 
; sink. The process carried wdtli it dijection of spirits as 
its inevitable attendant. The thought oppressed him that 
the great work to whicli Jie had devoted himself would 
remain a fragment. Once again, in June 1853, he spoke in 
]nrliamenl, and with effe(!t, against the exclusion of the 
Master of the Bolls from the House of Commons, and at 
a later date in defence of competition for the Tiicliaii civil 
service. But he was aware that it was a grievous waxsto 
of his simdl stock of force, and that he made these efibrta 
at the cost of more valuable work. 

In Novi‘ml)er 1855 vols. iii. lyitl iv. of the IJisiory 
ap[)earcd.- No w^ork, not being one of amusement, liiis in 
our day reached a circulation so vast. During the nine 
years ending with tlie 25tli Jiinci 1857 the publishers 
(Longmans) sent out imnu than 30,000 copies of vol. i. ; 
in the next nine years more than 50,000 copies of the 
' same volume; and in the nine years ending with June 
1875 more tlian 5 l^()()() cojiios. Within a generation of 
its first appearance upwards of 140,000 copies of the 
UlMort^ will have been jiriiiled and sold in the United 
Kingdom alone. In the United States no book except the 
Bible ever had such a sale.* On the Continent of Europe, 
the sale uf Tiiiichiiitz editions vras very large, a sale which 
did not prevent six rival translations in German. The 
IHstort/ has been published in the Polish, Danish, Swedish, 
Hungarian, Bussiaii, Bohemian, Italian, French, Dutch, 
»S[»anish languages. Flattering marks of respect were 
heaped upon the author by the foreign Academies.* His 
pecuniary profits were on fi scale commensurate with the 
reputation t»f tlie book : the cheque for £20,000 has 
become a landmark in literary bistory. 

In May 185G he quitted the Albany, in whicjjt he had 
passed fifteen happy years, and went to live at Holly Lodge, 
then, before it was enlarged, a tiny bachelors dwelling, but 
, w ith a lawui whose unbroken slope of verdure gave it the air 
of a considerable country house. In the following year 
(18.57) he w'as raised to the peerage by the title of Baron 
Macaulay of Botliley. “It was,” says Lady Trevelyan, 
“one of the few things that everybody approved ; he en- 
joyed it himself, as he did everything, simply jnd cordially.” 
I It w^asa novelty in English life to see eminence which was 
I neither that of territorial opulence nor of politiciil Or mtli- 
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" Aary serVicea recognized and rewarded by elevation to the 
peerage. • 

. The dietiuctlou came just not too late. Macaulay’s 

-.‘health, which had begun to %ive in 1852, was every 
year visibly failing ; in, May 1858:he went to Cambridge 
for the pfirpose of. being sworn in* Us high steward of the 
borough, to which, office he had been elected on the death 
of Earl Fitzwilliate.: When his health ^as given at a 
public breakfast in the iown-hall, he was obliged to excuse 
himself from spestking on the ground of inability. His 
nephew, who was in, atteadkttce upon him on the occasion, 
records, that ** it was already apparent that a journey across 
Clare Bridge and along the edge of the great lawn at 
King’s,, performed at the rate of ^ mile in the hour, was an 
exertion too severe for his . feeble frame.” In the Ui>pf‘r 
House ho never spoke. Absorbed in the prosecution <*f 
his historical work, ho had grown indifForent to the parly 
politics of his own day. Gradually lie had to acquiesce 
in the conviction that, though his intellectual powers 
remained to him unimpaired, his physical energies would 
not carry him through the reign of Anno ; and, though he 
brought' dowm the narrative to the death of William III., 
the last half volume wants the finish and completeness of 
the earlier portions. 

The winter of 1869 was very severe, and hastened tlio 
end. He died on 28th December, and on 9th January 
1860 was buried iif Westminster Al)buy, in I\»et’s Corn a*, 
near the statue of Addhon. 

Lord Macaulay was never married. A in an of warm 
domestic affection^, he found their satis^faction in* the 
attachment and close sympathy Lis sister Hunnali, th(3 
wife of Sir Charles Trevelyan. Her children were to hi tn 
as his own. Macaulay was a steadfast friend, and a 
generous enemy. No. act inconsistent with the strictest 
honour and integrity has ever been imputed to liiin. 
When a poor man, and when salary was of conse(iucnce to 
him, he twice rosignod office rather than iriake ooniplianc(\s 
for making which he would not have been ticyoroly blamed. 
In 1847, when his seat Jin parliament was at stake, he 
would not be persuaded to humour, to tenqiorize, even to 
conciliate, lie took a lofty tone, and haughtily rebuked the 
Edinburgh constituency for their bigotry. He had a ki cu 
relish for the good thiUgs of life, and do.sired fortune as 
the means of obtaining them; but there was imtliing 
mercenary or selfish , in his nature. When ho had raised 
himself to opulence, he gave away with an <)pcn hand, not 
seldom rashly. HU very last act was to write a letter to a 
poor curate,. AUoloslng a cheque for .£2*^. The purity of 
his morals ' wa% not associated, as it not unfrcrpu ntly is, 
with a tendeutgii to cant, or parade* of religious ]»h rases. 

The Uvea of men of lottora arc often ree.ordsof snrr<iw orsu lining. 
The life of Macaiilay woa eminently happy. Till the tltisiuu: vt ars 
• 1857-59, when hie nuijadydjad begun tt» tell upon bis siu nujih, lu* 
enjoyed Ufo with the full ae.st of healthy faculty, lieppy in 
interconrse, happy in the solitude of bis study, and equally dividrd 
between the two. ;I^oi;,th0daat fifteen years uf Ids life, he lived ft>r 
litferatup', iw^nonnof our emii^nt men since (Jibbun have doiu*. 
His writing^, were ' remuuerativo to him far b«\yond the ordinary 
measttrOj^yet he never wrote us the professional autlior writes. H« 
lived in uu histoiioal.'ieseurches ; his whole heart .nud interest 
were unreservedly, gi von. to tlie men and the tiinos <»f whom he read 
and wrote. His command of ' litoratiu’o was imperial. Hegiiiniiig 
a good classical foundation, ho inudo hiiii.SGlf familiar witii tlio 
hnagiuativt, and then with the liutorical, remains of Groeee and 
Uonie..,v He went, on the lit^mture of his own country, of 

France^ of Italy, of Speihs"^ Ho learnt i^tch enough for the pnr- 
l>08es;of hie hietovy. Hie ri^l German, but for tho literature of jhe 
norttieru nations l\o had, .tote, mid ^vthe erudite bilxtiirs of the 
Gerttiftna ho hod littlc'kiidwlcd^ oniS^yihed au iiiJidequate csti- 
laiate. range of his survey of lidinen. thlnga had other limit- 
ations mort; consido^blo stilL ’ AH” philosophical speculation w’ns 
alien to his mind ; nor d0D8.b6 sevm aware of the degree in which 
such sneculatiou. haOtinflueiiced tlie progreaa.of humanity. A large, 
“ 7 tho W»et-«part of ecclesiastical history lay outsido hia liistorical 
view. Of lU't he ooi4|8vod himsidf ig^ratit; 'aii(d even i^fuseil a 
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request which had been made him to funiish a critique on Swift’s 
poetry to the JCiiinburgh JiWUvK J^e-ssing’s Laocoon, or Goethe’s 
criticism on Hamlet, '‘ filled” him “witli wonder and dc.spaiiv” 

Of Iho marvellous discoveries of siiience \\hi«*h wen; slioceeding 
each other day hy day lio took no note; his p.ig« s oontnin no refer- 
fiiee to them^ It lias been told already how hi- n-eoili-il fioin the 
luatlieimitioalmiidios of his iiniviTsity. The.so deduetioiis made, the 
circiiil of his knowledge still remain.^ \’cry wide, -as extensive per- 
haps as any human brain is competent to embrace. His liteniry 
outlit W!i.s as complete as has over been posscs.sed by any huglish 
writer ; and, if it wants the ilhiiniimlion of philosophy, it has {Ui 
equivalent resource in a praetieal aeqn;dn1:mee \\ith jillair.s v-iih 
admiiiistnition, with the interior of eahinct.s, und the hum<»uv ol 
popular assemblies. Nor was the knowledge merely .storeii in hw 
memory ; it was nlway.s at his command. \Vh:il« ver his .subject, he 
pours over it liis stream of illiistnitioTi, drawn tioiii the nc*ords 
of all age.s and eoinitrie.s. “Figiire.s from liistory, am ii nt ami 
model'll, .sai-red sind seeiilar ; characlers from play.s ami novels, 
from P]:iii(u.s down to Walter Scott and Jam* Austm ; images and 
similes from jun-ts of every age and every nation; shrewil thrusts 
from satnisls, wIm* saws from sages, ]»l(‘asantiieseaustie. or [»athetic 
from linmorisls, - all th(*.so till Alai’iiulay’s ]»ages with the hii.',tle 
and \Mii«*tyol some glitfi ring masque and eosnioramio level of great 
book's ami heioieal men. liis .style is before all els(‘ tlio style of 
greril litei.'iry Kiiowledgi*. ” \\\n K'isaim are not merely in.st met ive 

as liistoi y ; they an*, like Stilton’s blank ver.se, fn ighteil with the 
s]»oils of ;dl tlie agi They are literature as well as hi.story. In 
their diversitii-d eonti-nts tin* h'ssittfs are a library by themselves; 
for tho-e haviim llllh- time tor study, want om; book whi« h 

may h*- a Mili.lil nle for m.niy, \\e should roeommend the Esstnfs in 
]>iefelenee to anything else. 

As an hislioian Ma« .mlas h-is imt esej]M-d the chaigf* of jiarti.san- 
ship. Me w.is .1 Whig : ami in wilting the history ol the ii.se ami 
trinniph of Whig prim-iph-.. in the l.itlt*r half of the 17th eentury 
lie identilied liiin.self w il h the e.nne. lint the rbarge of partiality, 

I as urgt'd against M aeaiiiav, lUi'aus mole than that he^^^»te thehis- 
j (oiy of the Whi;; ii*voliUh»n tiom the point «>f view of tln>se who 
I itijide it. When h»* is de-.i rihing tin* im rits ol tiiemls ami tlie 
1 f.iults of em niies, Iii.s pen knows no moderation. He has a i-ruislant 
I leii'l.-my to glaring eolowrs. to .strong elleet.s, anil \\ill al\\ay.s ho 
I .sliikim^ \ i<di nt l)lo\\s. Hi* is not meiely exiiheiant, but exeessive. 

! 'riieit* IS an ovirweeiiing eoiiliih ms* ahoiit his tone; he ex]jre.sses 
• him elf in trem-hant phi.-ises, whieli aie like ehalleiiges tf» an op])o- 
' m-nl to .stand up ami dens them. His jnojmsitions have no qiiali* 
lieitioii-;. t 'nin .1 1 m ted le.nlei.s like tliis assiiraliee, as tlies like 
a pli; i«ian who ha-, no ihmht alunit their easi*. Hut a sen.-^i* of 
di’tin.t glows upon ilie more i ii-eumspee* reader as In* follows 
]t.i;’e alti r p.ige of Maeaiilay’s c.itegoi ii al alliimations about nialfi-rs 
s\hie]i .>iM‘ own I'Xpei'iem t* of life te.n hes us to he t»f a euiitiiigeiit 
i jutnie. Wc inevilahly think ot a .sasiiig attiihuted tt) Lord 
i Alellminne, I \\is]i 1 v.tie as eoik-.sim* ony one thing as 
I J\l:\e.iiiliy is ofeviivthii g.” .M:n-anla\’s was the mind ot the advo- 
\ ite. not «»f the pliilo'.tjiluT ; it W.IS the mind of Hossuet, whieli 
•admits nodoiihrsoi- reM ive.. ilM-ll'and toler.ites none in otheix and 
as surh W’.is tlisipndilii d fiom that ^••juit:lhle halancing ot e\id(-iiee 
, Avhieh i.-i tlie ]niin irv fiim tion t)f tin* hi.stMiian. It uas;i fortnn.ite 
; <ireum.st.iuec tliat ilntoiiesn powts-tiil w.is enlisted in the eon.'-ti- 
I liitional iMiisi*, - Hull M lejinlay was, as he hiin.si lf has .said of 
1 Ih.Jiop Ihii-net. “a slmng jiarly m.in on ihe liglit i-ide.” 

Alaeaulav, the hi-,ti»ri‘iii no 1. ss th.in 1 he poliin i.m, is alw'.iys on 
the bide <d' just lee, f:iiiue‘.s |oi tie Wtuk ag.iiiist the Strong, the 
oppressed against the opj»r<ssoi. Hut ihoueli a liiheral in practical 
i ]»oiilie.s, he li.id not the n-foi nn I’s reiiipi lami-nt. The world as it 
\ is wMs good eimiigh f'»i- him. Fhe gloi'iesot w(‘ultli, rank, honours, 

' liteiarv fame, the <•)« meiits <»f a vulgar ha]q»im*ss, made up his 
I ideal of lile. A .sneee.slul man himself, e\ery ]»ersouage ami every 
cause is judged by its siieee.ss “The brilliant ^Macaulay,” .says 
I'hm-rson, “ w !h> e\pre ..-es the torn* t»f the I'hiLdisli governing clas.^es 
of theiiav, <-\j*lieil iy teaches th. it ‘ goo»l ’ nn aiis good to eat, good t<» 
Wear, matmial eomniodity. ” JMae.uihiy is in ae<*ord with the aver- 
ag<‘ .sentiment of oitliodux' .atid sti nsilyped humanity <in the ridative 
values <*f the ohjeet.^ ami motives of hiimriii emleavoui. .\inl thi.s 
common])laee m.iten.ilism is one of tin* .seeiets of l.is popnl uiry, ami 
one of the i[iialities whieh guarantee that tliat ]»opnl.iiilN will he 
emluriiig. 

Alacaulav’.s wlioh* w’orkfl have been ecdleetel by bis sister, Lady 
diaries 'riev»*lyau, in eight, volumes. ’IMi> tlist hair volunnsaiv 
oeeu]*i<sl hy tin*. //mfor/z; the next thiee «-oniaiii t be //'.noj/s, ami the 
which he contrihuted to tlie luit'in'lufivtfui In 

vol. viii. .ire eolleelcil liis Spn'r/i*'.\\ the < nf liftnn', and 

gome miscellam'on.s pieces. Hi.s life lias h<-en written b^ his nephew, 
George Olio Trevelyan (2 vols., London, 1S7S), ami is one of Hio 
best bi<\"rat lilies in Uie language. His diary reinaiin in 'MS. in the 
bands of bis family. It is to Iv; bopcl that mea.siires will he taken 
to se<‘UTe ibis valuable 11‘eord from the fall* th.il Jia.s overt.iUen .so 
nniiv luivato diarie.s, and thus imiKiverished the sources if l-’nglish 

i-.-* * Sfri\ 
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AFACJAW, or, as formerly spelt, Maccaw,^ the name 
given lu vSDiiio fifteen or more species of large, long-tailed 
birits of the Parrot Family, natives of the Neotropical 
I’egioii, and forming a very well-known and easily-recog- 
ni/ii'd group to wliicli the generic designation a is usually 
aj)plieil by ornithologists, tlunigii some prefer for it 
M<u:roc(!irii}i or Sit haw .Mo.>t of the Miu*a\va are remarkable 

for their gamly [dumage, wliieh exhibits the briglitest 
seiirlct, yellow/UiKs ami gieoii in varying proportion and 
often in \iolent cniili.i-t, ^^hile n wliito visage often adds a 
very peculiar I'lud ex[*^<.‘s^ive cliaracter. A\ith one ex- 
ception thii known .spci'ics oi inhabit the mainland 

of Aim-iic.i fruiii I'liraguay to Mexico, being especially 
abundant in rM»!i\ia, ulii-ie no ft‘^Ntr than seven of them 
(ur neinlv one li'ilf) li.ive )»een fouinl Zool. Stoc.y 

lS 7 ih ]). (liil). 'I’lie single e\ti*:i-ruiiliiientiil s[iecies, 
f/vVr/'*/’, is OIK* of the nnwt brilliantly coloured, and is 
[)i‘(iilijr to Cuba, \Nlicre, according 1 o Dr (lundhich 
{t ]». its miinburs are rapidly 

di coM^.ing, that there is every chance of its becoming 
ext inc(." 

It will I'L'ih.qH be enoierh hero to dwell on the best 
known ies of the gioujs aiul first the lihic-and yellow 
Macaw, J. tn'ftfuimt, which lias an extensive range in 
South America fr«un Clui.iiia in the ea^t to Colombia in 
the \\e‘^t, and southwards to l^iraguay. (U large size, it 
is a bird to be s«*eii in nlinoM ('very zoo](»gical g.irdeii, and 
is vciy fie'juently ki‘[it alive in private housi's, for its 
tiMiip-'r is ])rctt3' good, and it will become strongly attached 
to iln»>e who tend it. Its ri(ddy-c< domed tilimuigc, 
sulUcienlly indic.ited by itstM)mjm»n hjiglish nanu*, has the 
additional recommendation of •'"Upid^ing featluH’s which arci 
cigerlv bought by .salmon-ii^hcis for the making of artificial 
Hies, Next may be ’mentioned tlie Iled-aud-bhjc Macaw, 
. 1 . wliich is even larger and more gorgeously clothed, 

for, bcMdes the eohuns expressed in its ordinary u[>p(*Ilation, 
yellow and green enter into its adoniiiu'iit. It inhabits 
Central as well as South Anmrica as far as Tlolivia, and is 
also a eommon bird in ea[>tiviLy, though perliajK less often 
seen than l(»reg()ing. The Ib-d-and yedlow^ s[»eeic.s, A, 
t 7 /A>/v>y 7 e/v<, ranging tioiu Panama to ]'ra/al, is smaller, or 
at li‘a>t li IS a .sluirter tail, and is imt ^juite so Usually met 
with 111 mtMiageiifS. Tlni Ibal-and-gnM n. A, inititin’iny 
smaller again thin tlu*. last, is not iinfi«'(juciit in confine- 
ment, and [)rL*^i-iits the colours of tlie name it bears. This 
Ins (he. nio'.t nortlicrly extension of habitat, occurring in 
Mexico and llieiice suutliw.irds to llolivia. All the other 

• '! li.i - V'. . O/ /'///<(,/ |i. I'ut .'iiiriilni tnrrii 

n' I'l'- W'liU Imn-l in tie* “ iUfUl. r.-iUiil 

1 / f' ii i 'uf'l.’itonil " o) ( on, U}ln//(it.\i p (J(i 

I' >1 Ijv \\fn», iji 111 -I I ipt loll Ilf certain 

'.*• ’/ 111.!- ■' A'. »</, O/ .*. 1 , lU'i.i. ji. ii H *• i;it<*r alio-; 

[■ i" '*;(.] » » ...» I*: . ”ii* II lire .V <|’ios li.'iiliaii 

Ai'i. • S' J/ ' ■ ' .t, ' iii'l .I'j ii'i (A/--, fif.) “'ri'ilniiii ioi-iini 

Hi'1'l.ii 1 /', ' .AMnh'i.,," 111, i:i his ilvtioiiai y, ays that 

•Ma *■ \ ' o, ,, ,! ,, \| ,, . . •• ilif 'I n a MM* in the AntiIle-»,'’ 

hut jiv'*- ll'i ■. M I ■!*' Jo! h,, ‘t.CnIlli.Mt, whltil. • that ollO 

\Ve-*t. Iiji! .'j 1 -I 1 j ! oM-y n I M-j.. M to a '»I;m aw' ( and that, ill 

th it i-i.irid li.i- l.o'l iue.',:. ; . ( fr<f in>). \»r\ unlikely. .Sonic 

ot tl.f old' r \\ 1 1* ' I . ll\|] >,i i O. •,!. •,! 7 '') l"i iii.staii^’e, .say 

that > •>ifi !. h' iiMm* uaiiM l,v iiirivr. of (hiiariato one 

FptM-U'.s cl Mru av,' touii i in that, . -.iiuti v ; hut the .\iililloaii eirigin of 
the name, ciuri'it at jncM-iC hi- ..' .'i pi'd. 

*-* This s(. , fo M'lMraU* ll..- M . isi-, I’j/.iu the lon::-tr/ih*d Paroikeets 

OI Iho New Woild (/ 1 '» mIimIi tin v aii* very nearly allietl, 

* 'flieiv- i^ some rtMS(>ii !•» think lii.sl .l.iiiiai<’a uiav have formerly 
ji ••-'rf^tn.'d u, Maeav.' (tlnur/h no fYanii'l'' is IniMivn to evist), riTid if .so it 
v..‘H mo*>t likely a pei uliai •>pt;«aes. Sio.ij,<. , ii. p. ‘jy?), after 

de-lCnbiiig what lie 'all' llie “t;reaT. Ma< "iw ” < A. firanin/ta, to ho 
‘I okeu of above', whnli In* h.id si'en m laptniiy oi that island, nieii- 
tiohs th« “ Siiiall Mneeavv" as being very eomuion m tho woods there, 
.\rid Mr Ooese (Birds of Jo-nuden^ ji. W)) {.uves, on the authority of 
iJohiiisi n, a locaUiiaturali^t of the. hut century, the deseiij>tioii of a 
'■ ! v.'hi<#^3aiiiiot reconciled with any spe< ii*s now kimwii, though 

\i inu.‘)t iiuve evidently bc^n allied to the Cubau A* tricolor. 


apecioB are comparatively rare in a reclaimed condition. 
Four of them, A. hyacinthhut^ teari. A, yhima, and A. 
spixiy are almost entirely blue, while in A. mauilata and A. 
nobilis the prevailing colour is green, ancl.^1, atvera is greou 
and blue. 

Aa is the case with must Neotropical birds, very little is 
known of tho life history of Macaws in a state of nature. 
T'hcy are said to po.ssoss considerable power of lliglit, rising 
high ill the air and travelling lung distances in search of 
their food, which consists of various kinds of fruits; but 
of any special dilVerences of habit we are wholly ignorant. 
The sexes appear in all cases to be alike in colouring, and 
the birds, though constantly paired, are said to livp in 
companies. As wdtli others of the Order Paitlucif the nest 
is made in a hollow tree, and the eggs, asserted to be two 
in number, are white without any lustre. Of the habits of 
tliciio birds ill confinement it is needless to speak, as they 
are so (‘Xtrernely well known. Jf caged, their long tail- 
fealhers are suie to suHlt, but chained by the leg to a 
p(M*(*h, .Macaws seem to enjoy themselves as well as any 
captive can, and will live for many years. 

in our }ucsent state of ignorance as to the best mode of 
classifying Parrots, it would be premature to hazard any 
guess us to the place occupied in the Order by tlie genus 
Ara. (A. N.) 

M ACPETir, Macbetu VI), or MAcnEDA,soii of Finnlaecli, 
was king of {Scotland from 1040 to 107)7. lie had 
})revii)Usly been “morinaer" of Momvia or Moray; and 
his ]>rcdi c(issor on the throne was Duncan, son of (h'inaii, 
and grandson of Malcolm, whom lie slew (according to 
some accoiints at “ Ibtthgowan,” said to have been near 
Elgin), ^^acbeth^«( wife was Gnioeh, a descendant of tho 
royal house. Of the cvi'iits of his reign almost nothing is 
known. The ecclesiastical records of St Andrews bear 
that he and his wife, rex et regina Scotoriiin,’^ made over 
certain lauds to tlie Culdoes of Lochlevon ; and in 1050 
he appears to hav(». visited Home, perhaps to obtain absolu- 
tion for the murder ol Duncan. The sons of Duncan, 
wlio had taken refuge with their uncle Siward, earl of 
Northumberland, brought about an invasion of Scotland in 
1051 ; a battle was fought at Dunsinnane with indecisive 
results, but lhi‘(*e years afterwards Macbeth fell at 
Luniphanaii in Aberdeenshire (August 15, 1057). Tho 
war was contiinu'il for some time in the interests of a 
certain Jmlach, the son of Queen Qruoch by a funner 
maiTiiige ; but lie too was slain in Strathbogio in March 
1058, and Malcolm, the sou of Duncan, ascended the 
throne. 

Sc« 8kt*m*, Ccfiic tS'rMtndt vol. i. cliiip. 8 ; and (lompiire Burton 
{Jfislory of Srot/mid, vol.^i. cliap. 10 nd fin At who Kivc.s special 
)»roiiuiioiici* to till* rirrun'stanco that whoii the goncalogy of the 
Sroltish kiiifjjs tnirpil upwards thft first break in tlie h(.»rHditnry 
MKrc.^simi ociui.s wluii Alsirhctli is reached; the break of con- 
timiily ;it this point l)« roim.\s nil tho nioro iironnuont vvlien it is 
foiiud tliat tlm J ill In r •>!' Alin brtli’s successor had orewpied th« 
llncmc. “This lunl to bo ncconntcd for, and the easiest way was 
by treating Hm’ inlrudiT iis ii ‘ usurper.’ The loyal monks of tho 
l.'itli ccniujy looked ‘M a usurper willi honor. Being ho placed 
ill the scat of ]>olitir:il infamy, we have perliajis the reason why so 
many events, mitural and siipo /natural, came to cluster round the 
career of AlhcbeUi.” It is most probable that Shakeapearo’fl only 
source for the tragedy of Muebrih was the Chrmiclea or liolinslied 
(derived from Joliu of Fordun and Hector Bocee). • »■ 

]\[ACCx\HEEE. The name Maccabeo (MaicKa)9a7o() is 
properly and originally the distinguishing surname of 
Judas, son of Muttathias, tlie first great hero of tho Jewish 
revolt against Antiochus Epiplmnes. The source of the 
name is uncertain, but it is most natural to connect it 
with hammer,” and so the Syriac writes tho name 

with p not D. Ewald iv. 403) is doubtless right in 

arguing from 1 Mac. vL 43, (be., that tjie surnames of the 
sons of Mattatbius were simply distinguishing epithets 
which they bore ordinary }ife, ^nd in tbi^ light 
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hammerman” appears as a natural surname enough, the 
occasion of which it wouljl bo vain to inquire into.' From 
Judas the name was in later times extended to the whole 
family, or to the parly it represented, or even, as in the 
title of 3 Maccabees, to other coiitonders or sufferers for 
the faith of Israel in the Greek period. The more cor- 
rect name of the family was Hasmonoans, ’Aa-[tr]tt/4ojvarot, 
'itaiDtrn n'a (Tgm. Jon. on 1 Sam. ii. 4). Accordiiiic to 
Josephus, xii. 6, § 1, this name is taken from 

Asamonicus, th e grandfather of Mattathias. M odorii w ri tors 
have suggested a connexion with the town IK-xlinioii (Jo.sli. 
XV. 27) or with -niaf/mtes^ in rsaliu Ixviii. ol 

[32]. The history of the Hasinoneans is given in Tsuxkl 
(vol. xiii. p. 421 sq .) ; in the appended genealogical tables 
(after Sebiirer) the dates arc those of the death of each 
individual in years n.c. 

MattHthhis (ICU). 


.Toiin* 

Siiium 

.ludiiH 

Klen/.m* 

JdNntliaii 

dliiin 111 Old 
tiiiitbU’s 
niter tho 
(lentil (if 
•nuliiN. 

(iy&). 

(100). 

(n;u-L»j. 

(H!). 


John Tly minus I. 


(Kp). 


ArlstobiiliiH I. Al«*\nn(]cr Sulonio 

(lOJ). Jjuina-U'i (TS) Alr\Hiulru ((StM. 

Ifyi'CftnuL 11. (J’.O). Ai‘l'«l«»buliw 

Ak'xuiiilru (‘-’S) -•== AUixunlb-M' O'*’)* Auti;;cuu» (**7). 

AriMtobiilus (JW), M«i iMiiimi* (‘JO), 

tin.’ Mill* uf Urn 111 . 

The diicf authoritio.s are 1 nml *2 MacvjiluM’s (see next arti< li') Jiinl 
J()sc|>hiis. For d«tuils a.s to other south’s sim‘ ScliunT’.s i 

mentUch' Xi‘U<jf'-8chi<'htt\ which gives also a good smnm.iiN of thn 
liistory. Of othwr woi ks suhscMjiumt to Kwahl’s (/tsi }ih’ltf*\ vol. iv , 
it is enough to namo l)tjrcnl»oiirg, //iafoirc In l*nh\fnir ( 1 Slw -.md 
WrJlliauscnis Vhnrisarr nnd Smldncnn' (IS'/l). Foi the coins nl 
the lljismoiieaiis auo ISl addon, (\>ins of (hr , ,/. //% I 

MACCABEES, Booxs or. Two books of this naiiu* arc 
inclmled uniong the Apocrypha of the JCnglisli JUblo, as 
they Jiad formerly been in the Wilgate, and were aeee[>te«l 
us eanonieal by the council (»f M^eiit. A third Ixudc is 
usually included in edition.s of the Septiiagint, ami is 
found in common xvitli books iv. and x. in the Syriac, but 
never took a place in Latin Bibles ; a fourtii is inuml in 
Home MSS. of the Septiiagiiit (iiicliidiug the Sinaitie and 
Alexandrian — the Vatican docs not eoiitaiu the M.u'cnbet; 
books) and also in MSS. uf Josephus, and has been piinleil 
in both connexions. 

1 Maccabees was originally Vritteri in Tlebrew, as a])- 
pears, not only from the testimony of .rcroinc (Pml. (m//,), 
who hud seen the Hebrew text, but from inUinal evi 
deuce. Josephus, however, already used the Givek,- and 
no trace of the Semitic original survives except the 
matical title recorded byjDrigen {ap, Eus., //. JC., vi. ’27))A 

* Olio Ihrory which hft.s had nnieli arco|ifjiiic(* is tli.-it tl*f ii.inu* is 
made up of tli« miiials of tho first words af Kxod w. 11. This is a 
pure guess, and requires tho spelling '3DD or 'SDDD fhu nl iu the 
late Work Jos. heu Ooiiou. ICqually uiijirovcd is tlic gu»*ss of 
3. .7, Curtiss, resting on the Latin spelling Machakeiis, that the wonl 
is properly from Isa. xllii. 17, the “ qiumdier ” or ‘S|mdlcr*’ 
{The Name Maehabee^ Loipsic, 1870). 

* Sui ii at losvit is the curront view (see (liiiuiu, p. xxviir .v^.L .7. 

I). Miehaelis in his Gerniau tmndation of 1 ;Mac. nrgiu tl that doM-phus 
'ised the original ; and a iiiodilied form of this view, vi/., that he iisctl 
ail anoiiymoiia soun^* resting on the original, lias hreii iiiit forth hy 
Destinou {QiidUn ties FL Josephus, Kiel, 1882). 

This title is usually given ffap^B trapffauk and the attempts 
at decipherment^ none of which are satisfactory (see Orimin’s Com . , 
^ xvir ; Derenffburg, La FaUstine, p. 460 aj.), proceed from it. 
Bemichen^ howev«r| roads oa ovorwhoUniug ^IS. 


Tho book gives the history of tho natioiml umvcmcnt in 
Judiua from tho accession of Antiorlius Epi[)haiics (175 
n.c.) to the murder of Simon (135 li.r.), in a pluiu and 
lionost style, and evidently from good inf urination, When 
the book was written there already' existed a hislory nf the 
reign or high priesthood of John Uyrcuiius, to which the 
author refers for tho continuation of his iiarratiM’. On 
tho other hand, the friendly tone in wliicli he always 
si»caks of the Romans seems to justify tluj inlL-rvuec that 
111! wrote before 03 ii.c. ^ 

2 Mtu:nil>cc.s, covering tlio lii.story from to the 

\iitory over Nicanor (lOtl n.r.), is iiineh inferior ip \.i!ue. 

It begins with two cpi.stles wliicli are certainly’ fiugiin..-, 
and then proceeds to the task of sunniiari/ing in one book 
the live books (»f a certain Jason of Cyrenc on lhi‘ war id' 
libciatimi against Aptiochiis Ejdphanes. T'iie n:inati\i‘ is 
a iiM-ful Mi]»pliMnent to that in the lir^t book, but not 
nearly* so triistworlhy', and can never claim llie lucteieiue 
wlicre the two are in conllict. Geiger h:is .sliow n th.it in 
2 Maccabees the liistoi v is coloured and dh^torled by syni 
patliv' with the I'lian-ees, who beearnc the bitter enemies 
of the 1 la'.iiioiie ms (y ’/-. nc/i/ ;// mut />., book i. -1). 

.*> iecords a peiseculioii of the .\lc\andriau 

Jews by iMoU'fnv I \. riiilu[)ator, with tin) ultimate re- 
pcnlunce of the Ivi.int. It is ipiite unliistoi ic.il, and the 
local tea of the Alcxfindiian Jews, of which it pioksscs 
4o explain tlie oiigin (\i. 3<>), coiims ted by Jo.se[»hiis 
{Cnttt. J/Ky ii. 5) with an ii\ent that took [d.iec under 
rtolcinv hliyscon. KwakVs conjechne that the .'’toiy con- 
l.iiii,. a hidden reference to ilu; cni[>eiur t'aiiis {ir’fs>//., iv. 
t»i I ) has found consideiLible favour. It s- eiiis strange 
that this book slmulil e\er liaNO found r‘ntrance iu 
Ghri.'Nlian circles. It li.id, however, i oiisideiabli* accept- 
ance. in the Masteru Churcli. 

1 .I/or‘. i//j/ < ako known ]>y’ llie tlth* m/// aeTo/vp<f7o/>os 
y\(>y-b/if>e, “on tlie soverei.rnty of leason/’ was uMTibed to 
Josepims by* Ihisebiiu and rlemm.*. Thi> (qiinion i-> now 
eiven U[», and iiolking ccitain can be said of its oiigin. 

It is a not nnintere.^ting 1 -pi.cinion of a .lew i^h philosojdiic.il 
ih.emc coml»o.^ed under Stoic inthiviice. 'The author illus- 
trate.s ike .sovereignty* ‘J pious re.ron over the jM^sion.’^ bv 
historical c.xamplcs, and is thus led to gi\e anecdotes hum 
the lime of the ..Maccabec.-^. 

Fi it/si h*’’,-. riiil i"ii III the Aj) 0 ( I \ jih i <'1^71' i*” the ::ad i-nii- 

j t.'Oii.'. tlie li'iii •"Hiks 111 M.ii I .ilii i'-. I •'imii' ijl.ii V oil 1 

M.ic. .'ijiprait .1 in t-ii ihi oi Iii-r i lii < < liooks in h.’i. ll'-iri'. 

1 ;d -..o a C'lliOiirTit .i 1 \ Oil I Ml' I iN Ivi 1 1 , I *' / » • Ml I <l> I ln'l r l > 1 II 

t I ili« .r-ilr ‘'I Ildv I’V 1‘ O'll'h'lll li.tl, /*'■ I' < J' • I h ' ' I It'i-’f, si.r-tt 

I ' r th’ /If I't 'y- li't ff /• I’.M-Iiii, Fill lurtlnf 

' lilriatno’ ^.'i* S. luios. A'/’/./.' /-I'a il*'/! , p|» li', t*;.0 

j .NY , and hk « \.-i Ih-nt .o In !.• “ A|.-*ki \ nli- n ’’ in ll« l/og-riilt. A'., 

’ Vol. 1. .\n Nim'iii- riiiok if M.n . .i!>i ' ’ l;1\ui;', :i I'oinjiead ol 

J.'wisli hi^toiv Ihini tin* all.- r ..I 1 1 .'In. k n Ms to tin* l.iM jort of 

n«'!o,r , i.’i'-n, i', jinnti.l i-i iki I'.n i. oid L'ind>'n rolvgloU-. A si»- 
eallrd “ Flllli 1 took Ilf Ml I .d"'i ’ e .I'-^o I'l nt a lin'd in the gOMt 
’ .Vml.ro'n 111 Pi'-hilo. Hi. in !.n t tin- d\lli lin'dx ol Jo-.i-jiliU', /A' 
i /Uih> .1 n. 

MAGCl.h^FTELD, a. municlj'al and jiarliamcntarv 
borough mid inaiket-town of riicshire, h’.nglaiiil, is situated 

■ on a declivity near tlie borders of what is still known as 

! the Macclesliekl |•^)res1, 17 miles south soutli-iMvi of 

I Manchester, and .37 east-nortli-easL id’ ( lic.stcr. It con-i.-ds 

■ aiillionlv, .'uid III tin- .Nitnuji MS. used hy La.izaidi' I-t 1 is i.l.lnu/ 

■ of tlic Smi.h* A]»o( ryplia p;/’. Wn^lil'.s ( f(f., i. tin' " ^ 

!?'S-NyaD noanosnavni^ ppnai K'poT S'mp s'sa' -liu. 

.scfiiis tt» conlmu llemn'hen's n'.nlina {> and 3 oiiiu t'.iohj :n‘.'i- 
c li. I Hill’d in Syrian MS'S.). 'I’ln' M'lise may Iu* “ Ikr pi 'in c oi i! | -c 
wliii'li l>od li.'itli limit' np. ' / 

* Kwald (^V.s'cA. iv. -IIU)) and lu'foii' liim N\lii -t"n i onjr. inij. .1 lli.it. 

I .losf|ilins did not jms.scss tin* last part of tin- li-^-'k. Pr.sr|n"i'. itt 
. .s///na, Ji. 80 .s’y. ) ilevelops tills conjn tun*, ainl ln*lic\ i s tli.it llif lionk 
i originally eiii led with the Ulieiatioii ol .Inda'a iiiiih r siiiMiii, and that 
j the Interval bgtw'ccu this book and the annal&.ef IJMcamus \Na.'i lilh<i 

I up lutor» • 
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of four pi'iifcipul streets, whieli meet in the uiarkct-p^ce, 
utui within the last twenty years has undergone great im- 
provements. The old churcli of St Midiael, on the brow 
of thd<hill, wus-founded by Elleanor, qween of Edward 
ill 1278, and in 1740 was partly rebuilt and greatly 
enlarged. Tiie lofty steeple by which its massive tower 
was formerly surmounted was battered down by the 
parliamentary forces during the civil war. Connected 
with the church there are two chapels, one of which, 
Kivora Chapel, belonged to a college of secular priests 
founded in 1501 by Thomas Savage, afterwards arch- 
bishop 4>f York, llotli the church and chapels contain 
several ancient monuments. For the free grammar 
scliool, origin illy fonmled in 1502 by {Sir Jolin I’ercival, 
and refounded in 1552 by Edward VL, a new building 
was erected in 185() at a cost of X3000. A commercial 
scliool was erected in 1S40 out of the funds of the 
grammar .schot>l. Among the other public buihlings are 
the town hall in the (.{iccian style (182.3 -24), with a new 
froiitagi' (liSbli-TO), the union workhouse (181.V44), the 
county lunatic asylum (18(18-71), and the infirmary (1872). 
The neighbouring castle of tlm duke of Buckingham was 
the rc.sidciice of Duke llumplircy in the 15tli century. 
Originally the trade (»f Macclesfield was principally 
in twist and silk buttons, but this has been completely 
superseded by the manufacture of all kinds of .silk. The 
tirst mill for silk-throwing was opened in 175G, and the? 
manufacture of broad silks was intn^duced in 170(). 
Besides this staple tr.ide, there are various ti-xtile manu- 
factures and extensive breweries. The po[)uIat!(»n of the 
municiinil borough (3235 acres) in 1871 was 35,540, and 
of the parliamentary borough (3272 acre.',) 35,570. lii 
1881 the numbers were 37,514 and 37,020. 

Previous to the Conquest, iMtn^Htutrd a ]iort!oii of 

the royal deiiit^sin* of tlm imi U nl’ Mt i. i.i. At Dnmi'sday it was in- 
cluded in the t‘arl(loni of .'ind allt r Ih,* uliolitioii of that 

jurisdiction it ivliips«Ml to fin; rrown. In I'JtJl ir. was niade a 
1)0 rough, and in 1078 it ohl.iinrd iiifoiji.n.itiuii from Charh-s II. 
It has retunnMl two numdxM.s (o poll. on, nt Mint* tlie first IJeform 
Act, and its boiiiidury was t nlarg«'d in 

JPCLUllE, 85iu BoLuatT Joirx Lk MKHriiiKn, the 
discoverer of the North-West Passage, was boia at 
Wexford, January 28, 1807, and died in London, October 
17, 1873. He was the posthumous .sun of one of 
Abercrouibie’vS captains, and spent his diildlioud under the 
care of his godfather, (.lencral J^e Alc•^urier, liercditarv 
•governor of Alderney. Schooled in Arctic expluratiun b\' 
his service under Captain Back on board the “ Terror,” he 
was first lieutenant of the “ Eiitcrprise ” <luring the 
Franklin search expedition (1848 4‘J), and in 18.50 wa.s 
placed ill commaml of the expedition whicli, ballling with 
the fr )zon sea for four years, succceilcd in passing from 
ocean to ocean to the north of the American continent. 
MT’lure was knighted on Ids return, and received gold 
medals from the English and the French geographical 
societies. During the Canadian insnrrectiims t)f 1830-38 
he had performed some gallant exploits on the lakc.s, — on 
one occa.sion, in the eagernc'.s uf pursuit, infringing the 
territory of the Cnited States; and between 1850 and 
1861 ho rendered good .service in the Chinese war at the 
storming of Canton, A^c. 11 is latter years were spent in a 
quiet country life. He wa- appointed C’ommandiT of the 
]^h iu 1851), and had attaln-Ml the nrik of vice-admiral 
on "ihe retired list. See A«lmiral Sherard O.sborn,* 77«« 
Dtseoverj/ of u Vorth-Wi^st 

M'ClUE, Thomas (1772-1835), was born at Duu.se or 
Duns' itt Berwickshire, Scotland, XoY» inb* r 1772. He 
.*^tudicJ in Edinburgh ("rdversity, and tln.reafter in the 
diviiif^y hall at Whitburn. In 171)<) lie was ordained 
mini.'^’ef^f the Stjfond Associatii Congregation, Edinburgh, 
the pl.iceal^ worship being in the i^otterrow. 


At an tarly period in its history the Secession Church in 
Scotland had been divided by controversy about tho 
burgoiiis oath into Burghers and Antiburghdk ; but towards 
the close of the century the Antiburgher Synod, to* 
which M*Crie belonged, showed symptoms of a disposition 
to qualify adherence to the subord^te^ standards of the< , 
Church of Scotland on such points as^ the magistrate’a ' 
power circa iac 7 'a and national covenanting, and a new 
historical manifesto was prepared Narrative and- 

Testimony y which tvas adopted as a , term of communion 
by the general synod in 1804. , M'Crie was one of those) 
who protested against this departure, as, l^ey deemed it,.^; 
from Secession principles, and, declining to acknowledge* 
the jurisdiction of the synod, constituted themselves int^ 
a pre.sbytery under the name of The Constitutional 
Associate Presbytery.** M‘Crie was in consequence deposed ‘ 
by the Associate Synod, and Ills congregation withdrew) ;^ 
witli him to a place of worship in the 4l^utb side of thf| ;; 
town, iu which he ofllciated to the close df his life. ' • 

From the time of his settlement in Edinburgh, M'Crie 
devoted himself to historical investigations into the history, 
cc Institution, and {lolity of the churches of the Beforrndr 
tion ; and the first ripe fruits of his study were givou to 
the public in November 1811 in the form of The Life of 
John J{}io.r, containinfj illustrationB of ike History of the 
J\eformaij^on in Scotland^ which procured for the author 
the degree of D..D. from his alma mater, an honour con- 
ferred then for the first time upon a Scottish dissenting 
minister. At the solicitation of his friend Andrew Thomson, 
M‘Crie became a contributor to The Edinburgh Christian 
luslnuior^ and in three successive numbers for 1817 he 
subjected Sir W. Scott’s Tales of my Landlord to a 
criticism which took the form of a Vindication of the 
Covnianters, IVesorviiig the continuity jpf. his historical ’ 
studies, he followed up his first work with The Life of, 
Andrew Mtlnlle, 1819. Negotiations for unibn between : 
the Burghers and Antiburgh^ers resulted, in 1820, in the 
formation uf the. United Secession Synod, and called 
forth from Dr NPChio 'Two Discourses on tJie Unity of the 
Churchy her DivlsIonSy and their Removal^ in which what 
he considered to be the fallacious and unscriptural character 
of the plan for union adopted by the United Synod 
pointed out. Sev(.ral of his former brethren among the 
Antiburghens, dishiitisfied with the union of 1820, had 
formed themselves into a separate synod, and between ' 
tbo.se and the Constitutional Presbytery a union was formed 
ill 1827, the uniting bodies assuming the name of ther 
Associate Synod of Original Seceders, of ^whioh branch of 
the Secession in Scotland M^Crie continued tlwough the,., 
rest of his life the best k^own representative. ' In 
he published a History of the Progrtsa airttf 
the Reformation in Italy in the l^th cmiury^ and in 
a similar History of the Reformation in $pairu . . . / 

Great as was his ab.sorption in historical r6Bearcli,dt di4 * 
not prevent his taking a lively intereat. ip .the leading ; 
questions of the day ; in pamphlets an^ qn t]Sl.ili; platform he ; 
maintained his convictions, not alwaW 0 such> 

matters as Greek independence, Cathpj|e:jahi^cipa]tipii; 

" Marrow” and Voluntary” controvei^^ Irish educiittion, 
and church patronage. His evidencpLOn the liast-nameid.I^ 
matter before a committee of the £E^e of * 
is contained in the parliamentary/puMic^oha'df ‘ 4 ^ 

The latest literary undertaking 
John Calvin. Although he had &m'|i|li&ecing* 'm^ 
for this project for several yeara, 
of his life that, stimulated by- 

John, then in Geneva, he serlqti^C^drtesed bimselfy^y 
the task. Only three chapters were compli^^!^ 

when the writer was struck dpwjK^jJiy jbpopttty. He 
on the 5th of August 1836. ^ ' 



M A C — M A C 


133 


.In nddition to the woiks the titles of t^liich liitVo been already 
jiven, Dr M*Crio published ni« following:— (1) The DiUy of Chris- 
'Jtutfi Societies towards ecsch u Sermm, 1707 (afterwards Sup- 
pressed by the author, now extcomely scarce) ; (2) 8UUem&nt of the 
. jyiff^ence between the Vtofessi/on, ftefonned Church of Scoilarid 
‘ taiid t?u I*roffasi<m epntain^' /m the JStew TesHmony adopted by the 
' ^General A^iaU: ThouglUs on the late 

.Heligiaus GdebraHQH'j^>VU^unerat of the Prin^ Charlotte^ 1817 : 

•(4) Menudrs of l^eii^^and Brysson, 1826 ; (6) IVhat Ought iho 
Aas^nhly the^hresewt Crisis "t 1833. The posthu- 

)nious publications" ire^l)*%m^, 1836; (2) Lectures on the Look 
^ofBsiMr^ 1838 Writings^ 1841 ; (4) The Eurhj 

Years'ofJohn CaMihfilt 1880. 

An estiiuato ,of.>^ the iKiwiceS' and a'gmphic (lcscri])tioii of the 
personal appcardnoa.bf Dr M*Crio arc to lie fonnd in The Ilmlshi}) 
of Christ (pp. 77-129), and in My Schools and ScJuiolniasters (eha[). 
xvl), both by. Huj:h Miller. 

MACCULLAQH, James (1809-1846), one of the must 
elegant geometers pf modern times, was born in 1800, near 
Strabane, Ireland./ After an exceptionally brilliant under- 
' graduate career, xtii Trinity College, Dublin, he was elected 
fellow in 1832. . .From 1832 to 1843 he held the chair of 
mathematics; anc) daring his tenure of this post, for wliicli 
he was specially fitted, lie improved in a must marked 
manner the position, of his a.inivcrsity as a matlienmlictd 
centre. In 1843 h.e was transferred to the chair of natural 
philosophy, for which he was not nearly so well qiialilicd. 
•Overwork, mainly on subjects beyond tin; natural range of 
jhis powers, induced mental disease ; and lie died l>y his 
•own hand in 1846. Hip Worhs have been piihli.shed iti 
••a collected form (Dublin University Pre.s.s Series, IS.sO). 
Their distinguishing feature is the geometry, —which has 
rarely been applied either to pure space problems or to 
knowh physical questions sucl? as the rotation of a rigid 
solid or the properties of Fresner.s wave-surfuce with such 
singular elegance. In this respect his work takes rank 
with that of Foinsot. No higher ])raise coiild be given. 
One specially remarkable geometrical discovery of Jdac- 
•ciillagh^s is that of the “modular generation of snrface.s 
lof the second degree**; and a noteworthy contribution to i 
Iphyaical optics is his “theorem of the pylur plane.’* lint 
ihis methods, which, in less known subjects, were almo.si. 
•entirely tentative, were altogether inadequate to the .solu- 
tion of the more profound physical ])n)blcms to whicli his 
attention was mainly devoted, such ns the thcoric.s of double 
refraction, of crystalline reflexion, ttc. TTere not onl> me 
the utmast powers of analysis required, but also the bigli- 
cst physictll knowledge ; and in consequence Mnecullagh’s 
work was entirely overshadowed by that of cnntcmj>i)rai ic.s, 
such as- Cauchy and Green. See, on this j)uint, Stokes s 
“Report pn .Double Refraction*’ {B, A, Jiq>or(, 

Thb Btorv bf.his later days painfully suggests the conqmri- 
sou' of a high-bred but slight rdeer tearing itself to [»ieccs in 
the vain endeavour to move a huge load, which a tractioii- 
engiqe could draw with ease and promptitude. He wa.^^ted, 
on problems Altogether beyond* his strength, powers of no 
common order, which^ had they oidy been suitably directed, 
might hayC' i'mmensoly^ extended our knowledge. Such, 
at h the. 'estimate which we cannot avoid forming 
from a^|)eru^al Jirf,lii8 published works, He had “conical 
reft|9tion ” ib fi^hand for years witliout knowing its valu«\ 
The tender who/wishes to see the other side of 'the ques- 
tion' (Mftccuilagh represehtod as standing to Fresnel in the 
same > relative pOBitlon as Newton to Kepler) is referred to 
^ Biftwoedih'jifs 6f;Me' Rt^ai SoHety, vol. v. p. 712 (1847). 

Scotch land- 

'Scape painteri.»!s^;^'.fe 1805. An early 

friendship with';^Sl!?' ^ and William Loitch, 

Jthe watc^crf.ouri8tJ ‘wni, thi'm of turning the lad%s 
Attention to art, wmch .beil^udied for a year under John 
a Glasgow lau^ca^ist of sonic repute, with whom 
MiEtCnee was apprenticed \at the tima After leaving the 
stttdjiQ of knoz, we find iLlm- enga^ at^Cnmnock, paint- 


ing the ornamental lids of snuff-bcxe.s in the manufactory 
of the Messrs Smith, and afterwards he was employed 
in Edinbui*gh by Lizars, the engraver, to colou^ the 
illustrations in Sclby*s British Birds and similar works. 
Meanwhile he was diligently prosecuting his studies in 
higher walks of art, and working unwcariedly from nature, 
greatly influenced in his early practice by the water- 
colours of H. W. Williams, — “Grecian Williams” us he 
was called, — who.se works had a charm for the yoiint^ 
painter after the drier and more elaborate method of his 
fir.st master. Returning to Glasgow in some four or 
five, years, he was employed by Mr Lumsden, The lord 
provost, on several large pictures for the decoration of a 
pJil)lic hall which he had erected in St (Jeorge’s Place, 
and he did a little as a theatrical scene-painter in Kilmar- 
nock and other i)rovincial towns. About this time he was 
greatly impressed with a picture by Tlioinson of Dud- 
dingston, and upon the works of tlii.s artist, the greate.sl 
I f^cottisli landscapist that had yet appeared, tl»e art of 
Macculloch may be said to have been founded, (ilradually 
he a.ss(‘rted his individuality, and formed his own style on 
a closer study of nature than had been possible to his 
predecessor, and his works form an interesting link of 
connexion between the old worhl of Scottish landscape 
and the new. Ry its love of elaborate and balanced com- 
positions, by its cliuiee of noble and exceptional se'enes, 
his art ciuineets itsi‘If with that of sixty years ago ; by its 
brilliant ami varied colouring, by its care for detail, it 
I dillLTcntiates itself from the ((iiietude and tl)o stately 
ah.straelion of the older landscape, lii 1821 ) ^laccullocli 
fir. t figured in the Iloyal Scottish Aeademy’s exhibition, 
with a \'ie\v of the (Jlyde, nml, year by year, till his death 
on the. 24th of .luiie ]Sb7, lie was a liberal contributor to 
ils displays. Ja It^IhS he was electeil a member of the 
Scotti.sli Academy, and came to reside in Edinburgh, 
where his genial miinner.s gathered round liiin a large and 
ujq»reciative circle of the artists and litterateurs of the city. 

Anioii;^ tliiMiiotv iiii|>ortuMt I* tlie lon;^ sci ics of l.-mdsi njits winch 
]io sahjccls .iliuost • chi.-.i voly lioiii Scotli^li scciu-rv, may 

l»«‘ incntioiuMl Moonlight I)Mr St.iilh-il, isio; Moor Seem 
ISll; A Dimni of lli(‘ IIiglii.niii>, InvLisnaid 

JAiiy. litH'li l.oni«tii(l, ISlf ; A llighhunl ])h i Forest, 1^5fi ; 
!lcn Vniiu* I'khii Silver Sfiinul, iMlli; ami llotliwcll • (’astl»\ 
1SS3. Scvrral works by MncciilhM h wn* cngiavcd by M’llliam 
JMdlci mill Wiili.iiii l'’oirost, .nnl a voIuiim' oI |iliologia|ib.s iiom la*? 
I.in'lsca|n>s, with an cxccllcnl biogm jibn nl notice f)l flic artist by 
Alexamlcr Fr.iscr, b’.S.A., w.is juibli^lii'il in iMlinbnrgli in ls7‘2. 

MACClIIdXXdl, Jonv (1 77o 1835), i»ne of tlie uio.st 
eminent gcologi.'-ts of his time, descended from the 
.Macculloclis of A’ether Aidwell in (hilloway, was born in 
Guernsey, Gth October 1773, liis motlier being a native of 
that island. IIa\ing (li.s[ilnyeil remarkable powers as a 
boy, he was sent to .^tmly meilicine in the university of 
Edinburgh, took his dijiloina tlicre, and entered the army 
a.'i assi^tant surgeon. Attaching himself to the artillery, 
lie became clieiiii^t to the Board of Ordnance (1803), and 
llius began relations with the Government which materially 
jiU’ected his future career, lie still continued, however, to 
practise for a time as a physician, and then resided at 
Blaeklieath. In tlie year 1811 ho coininunieated his first 
papers to the Geological Society. They were devoti'd to 
an clueiihition of the geological structure of (jiiemsey, of 
the Gliaiinel Islands, and of Tleligohind. The exidence 
they afl’ordeil of his capacity, and the fact that lie already 
had received a scientific appointment, probably le.l to lii.s 
being sele.cted by Government to make some geological and 
inineralogical investigations in 8co11anil. He was a.sked 
to rejiort upon stones adapted for use in powiler-iniils, 
upon the suitability of the chief Scottish mountains for a 
repetition of tlie pendulum cxperini^nts previously con- 
ducted by Maskelyiie and I'l.iyfair ajb SchieJ^JLllion, and on 
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tliL* (levilitions uf the i>luinl)-Hnc alonjj; the meridian of the 
Trigonometrical Survey. In the course of Iho explorations 
necessary for tlie purposes of these reports lie made 
Intensive observations on tlie genlo^y and mineralogy of 
•Scotland. He formed also a CDllcctioii of the mineral 
productions and rocks ot that couiitiy, which he presented 
to the Geological Si>ci(.ty in ISl 1. At that time compara- 
tively little had been d'nic in tin* investigation of Scottish 
geology. Finding the lu ld so entirely his own, and so full 
of promise, he devote I himself to its cultivation with great 
ardour^ One of hi'; e.irlii st and mo^t important labours 
was the exuiniuatii'H nf the whulo ninge of islands along 
the west of Scotland, al that time nut easily visited, and 
prosLMitiiig many oli^t.icle- to a sciimlilic explorer. The 
results of thi> s’.:r\ .‘\ ap]»eaicd (ISlti) in the. lorm of his 
Drsrri f>ff m' tit.’ II’- s///'// nj' int'huUntj 

ih" hir •if !/'■'./ (- vols. Svji, with an atlas of plates in 
‘Uo)i 'a Inch lorms one of the classical treatises on British 
getilogy. He <‘iintinued in writ(; papers, ehielly on tbo 
r ick’’ ami minerals nf Set»tland, and had at last gathered 
so large an amount of informat i.m that the (lovenimeiit 
was prevailed upon in the year ISl’d to i-inp!o} him in the 
preparatinii (»f .a gi-i>Iogieal map of Sc«»tlaml. From tliat 
dal ‘ up to I lie time ot Ids death lie ret timed each summer 
to Scoilan I and traverseil every district of tlie kingdom, 
instiling the geological features upon Arrowsmith’s map, 
w Id eh was the, nid\ one llieii ;i\.jilabh' for Ills ])uri>use. 
He, li\ed to complete tld-; greiil. labour, and to prepare also 
a small volume I'xpl inatory "f tlie nri[», but In* died before 
those were [aiitiisheil in Among Id^otlmr wmkstlm 

following may bn mentioned I <>n,hnjlr,il ( nfintt 
nf' /Ae*/*y, ft’tf/i t cr f’litHi'irtsf/tn ff/(’ Lhnniit.'^ 

tfdf' ilntff/, \ Vol. Svo, IS'Jl ; 77/-' If t /ftl't/ith nm] Wi^ttni 
hldioh nf S'nfltunfy in a stales of ]• Iters tt» »Sir Waller 
Scott, \ vols. t^\0, 1^-1; d h! nf (ftn/n,!?/^ V'ifft H 

Tfn'ni'ii if the Eo'ih it,t<l Hit * m itf it < i^ifiiin Ximt. 

)rith thr Snrrt I Iiii'nr<l.<^ '2 vo]>, Svo, ISiH. llis versatility 
itf ac(|uirfm"nl nnms shown b) the publnatioii alM>»»f woiks 
oil inalari'i, iLMnitt<nit and inti rmil lent di^ea^'^s, the ait 
of making wines, natuial and levealnl religion, b.^iihs 
numerous memoii'.'* in Naiions d^p o Imonts of natinal 
Id'^tory and aiitiijuitie<. Ihning a xi-Il to Cornwall he 
waskilhd by being dneeed ahmg in tie? wheel of Lis ^ 
eaniage, *Jlst An^nst iSoo. I 

l)r ]i\ iiniii- Avill <\( i In* l wilh lir.iiniir ns oii** ' 

of till* ei of LT' '1";^’ ill r.i'il.mi. J!-^' mi.'i-’'' n iiimiM,il‘>LM''i. j 
find |i( 1 ■ lie w tip* lii-t to liner ui.i willi . (.i.e* b [ 

to tialli !lii- <j( :n r.il dist i iImiI !<> ii of iljr \.iri->’3 • k t-ini! niou, nf ' 
Ilii Iriiioi 1 iHM-til mill i]']iii\ !■ d lii'a l-i I«-»k with 
ji-:il-ia-.y m.'d jul-ir.i I neon l In- J ilmm ^ nf ‘..mr of hi^ iimj-- jllie- '• 
li’rii- 1 oiit' iiij'"! iri( .iii-i r\. ii til iLUH'i- t!i'’m la Id^ I'liMi- li'-'l 
vMlui"-. Ill ]i II li - m' ir In- ii , In liiiv** li'-i-ii iii'iitr'l l*v tin- ^ 

1 Il'.'l .L V.mri •, ;m 1 |r hv ji i],* (ifiOilnL'i .ll orol-.r-\. ;Oi | 1||.* ilPO.ls- 
ili;_n’. I - I '• n! n-.* 'd\ ' M I'l 1 ll ll ilr jul i JiM-lit ol t tir ‘-i ’-■lli-i . V lld<- I i 4 1 

0\.M ll. ’.I! Ilr •! i'a.OII (if IliilPl.lls .0|tl I'ni 1 , V ;i , j tl 1 1 ] ii i| iK .Mail 1 V . 

IJ' ;/i< . *1 •]. lii-i fil vn-ir i.ei-.-iy • \| o - <1 in thr 

p't-.tlimii ',1 111- a {-I -I' l hi-. HIM]) ol Si ntl.i’i'l ; l".it tledr 

bitl.i i'---, iiiiv ei ji.i’t hi- :ilt I ile.iO •! to tin- iiilhirari' of failing 
lieaitli. Mii'-ii !in-i'li I ! i:iri-.iii w.i-^ j)i ii'li-d on hi-- d- srj ij.tinn of 
the ni:i!!n-‘i - .'Mid iM-l.iiii,ol liir iligiilmidri.-, wlii- li \\i u* •• > lainly 
ninusiiig -Ml ! jc i.m- --I'lr, riioiirli -oni' linir-i hi-i lov** ol ;mi fUrflivi; 
iH-iiod s -riie lit ll IM 1.-1 liOM :.I ' Mrjl'i I it i'lii. 'I'hr way ill W hiidi 1|«! 
w;e4 a j•|^oi!lt^ tl lo-onlii'* a liinM'-d '-iii vy of Sroll.iiid, nnkn<»w ii 
to thr piihlir l^nii '”>nl that <n'Mili\, al-o ll d to eoie iilmihli* (i|i||o- 
Sltloll. lilll. the ''iiild ‘-rl vii r^ 1. Ii.li ]| ,1 hv M:,ri ulloeh to tlie pioglr.vi 
of gi-ology mast he ivo.irdoi .i> i.n oulvo i>diing Any olijiedoiis that 
liavc been niadt lo his lin-miy vonk or ]-< • iilniiilirs of (diaraeli'r. 

AT'CULLOCTT, John (17711 a distin- 

guished writer *>11 ])olltic:d ecoiioiny and ^tatistics, xvsiwIhuii 
un Ht ^lareh 1771), at Whithorn in WiL'townshiro. Ills 
family belonged to the chis^ uf “ stat -smen, ' ur .^iiinli liindcd 
pr .j-riritors Waving receixed his early education from liis 
n. iteinai Lrandfallior, a iS.eotch ehirgyman, lie came to Fdin- 
burgli, aijiV»wa.s fof sunie time employed there as a clerk 
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in tlio oflicc of a writer to the qijgnct. But, the Scot man 
new'spaper having been established at the beginning of 1 81 7, 
M‘Ciilloch sent a contribution to the fourth number, the* 
merit of wliich \vn.s at once recognized ; be soon became 
connected with the management of the paper, and during 
1818 and 1819 acted as editor. Most of his articles in 
tin* Scotsman related to questions of political economy, and 
ho tlcliveivd lectures in Edinburgh on that science. Ho 
now also begun to write on subjects of the same class in the 
JLilinbHrffh Jicrieiv, his first contribution to that periodical 
being an article on llicardo’a l*rmciples of Political 
Eennnmo in 1818. Witliin the next few years he gave 
j butli public lectures and ]>rivato instruction in London on 
[lolitical economy, and had amongst his hearers or pupils 
many ])fisuns of high social position, and some who were 
im])ort:inl in the political world. In 1823 he was chosen 
t'» till the h cturc.ship established by subscription in honour 
j of tin* memory of IHcardo. A movement was set on foot 
in 1823 by .lelbey and others to induce the Government 
to fuuud ill the, iinivcr.sity of Kdinburgli a cluiir of political 
I econmuv, separate from that of moral philosophy, tho 
1 intention being to obtain the appointment for M'Culloch. 
Tlii-4 in-nject fell to tho ground ; but in 1828 he was made 
ju’ofesMir «4f political economy in the London University. 
He then lii-i residence permanently in London, where 
he eoniiniicd llis literary work, being now one of the regular 
writeis in the EiJiuhnrt/h Ilcview, Indeed it appears from 
a letter of his to Maevey Napier in 1830 that he regarded 
hiin.sclf, llmiigh Napier did not admit the justice of tlie 
! claim, ns entitled to be the sole contributor of economical 
; articles to the Jtevicio. hn 1838 he was appointed eump- 
i troller of Her ?v!nj(',st.y\s Stationery Ollicc; tho duties uf 
. 1 his position, which lie held till his death, ho discharged 
j with ronsvi(*ntious fidelity, and introduced important ro- 
fornis in the management of the dep.irtment Sir Robert 
! Peel, in I'crognition of the services he hud rendered to 
[u)litic:il siMcncc, conferred on him a literary pension of 
,i'200 pi r anni'in. He was elected a foreign associate of 
(he Inslitule of Franco (Aeademy-of Moral and Political 
Science.-). He died, after a short illness, on 1 1th November 
1 StM, in the seventy-sixth year of his age. To his personal 
character and social qualities very favourable testimony is 
borne by Iho.^e, who knew' him bo.st. In general polities 
he always lemained a Whig pure and simple; though 
lie wiis in intimate n hilioiis with James Mill and his circle, 
lie never sliared the Jiadicul opinions of that group, 

]\l‘(’nlloi li (’mniot ki* legardcd .ms nn original thinker on political 
c(oii(»iny. Jlc did ii-il » on tribute, any now idnas to tliat sdonco, or 
iiilioibico .'iiiy iioti 'vnrtliy corrcclioii of tho views, either br to 
iiH lliod or duclriiic, geiicially nccepled by the dominant school of 
lii.s day. Ibit the work lie ilid nnist be pronounced, in relation to 
t In* w'.'uits of his linn*, a viuy valuable one. It was at an important 
rrid-4 that. In; a])]n and in file field of economical disc.ussion. The 
piin( i|»lcs uf fii'c tiadc liad lioen powerfully asserted before the 
piiMir in thr i rlfl.ifitr.l ])ctitum of llic merchants of London, drawn 
up l»y Mr 'ronke and ]ircsentcd to parliament by Mr Alexander 
I’.aiiiig in ISiio. Political economy, to which the bullion con- 
troM Tsy liad ^urvionsly attr.'u’tcd iriueh attention, was more a.nd 
iiioir. ('ugaging tlir ninids of political wriierB and of Riatesmen. 
J’lUt Hie iirw vir\\s had 1o encounter fierce and sometimes un- 
M rn]iuldus oppiivltion. The KdinUirgh i//iw/?t/Mva.R the jirincipal 
organ of the nfiunicrR, anil was maintaining, wdicp M'Culluch 
brraine a writer in it, an energetic W’arfaro against the policy 
founded on thr mercantile theory of wealth. Naturally endowed 
with Klrong .m jit-e .and sagacity, and possessing a rare capaeity for 
nrduou.s and probingcd mental exertion, he threw liiuiself, with 
the ardour of •■onviriion, into the great strufii^le. There can bo no 
doubt that llis lidKiiirR on the whole contributed largcdy to the 
dilVusion of just ideas on the coononiic questions then under debate, 
and to the riglit direc.tion of the national legislation with mpect 
to thnn. It must at the same time Iw admitted that his treat- 
ini-nt of tlir snlijrcis with which ho dealt is not marked by any 
special breadth or elevation, lie adopted too haSitily the theoretic 
i‘xagg(?r{itions uf some of Smith’s successors, and exhibited in full 
meusiu'c their habitual deuduoss, in the study of social questions^ 
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to all but material consuloratious. In bis evidence before tbe 
iMirliumontary (lommittoo on tho state of Irulaml in 18‘25 lie stated 
Opinions, afterwards more fnliy asserted in the Jicriar, 

on ihosubjcjetof Irish ulwititeeism, whhjh tended to disgust ]»ersons 
of intollif?oiiC0 and right feeling with a science which, as interpreted 
by liiin, seemed to lead to practical absurdities, and in other 
qiiartcrs had, it is to be feared, the effect of supplying a plausible 
excuse for carelcssnoss on the part of tlio rich and great with resp«*ct 
to the inferior classes of society. These opinions could not he 
justified even on strictly economic gi-ouiids, as has since been shovn 
hy Longfield and Senior. M‘Culloch hiul in liiiu an cleiueiit of 
iiitellncjtual wil fulness or iierverso self-assertion, »*oiiipared hy his 
friends and admirers to the despotic dogmatism of Johnson, which 
both in conversation and in his writings led him into the cnniifia- 
tion and defence of paradoxes; a notable exuiin»le of this is furiiisln*d 
hy tlio obstinacy with which to the last, in the tcetli of evidein'o, he 
ciiiiig to the doctrine of tho impolicy of ehea]) piWage,. ‘Cnllodi 
was di'licient in literary taste, and never nttained any high degree 
of excellence in stylo. His expression is often sli]»sliod, uiitl a 
c({rf 4 iin coarseness in his images sometimes throws an air of vulg.ii it y 
over his paj^us. llis name will probably he less ]M*riiiaiuMitly 
associated with anything ho has wTittcu on ccouomu; M 
strictly so called, than with his great statistical and otlicr conqiila- 
tions/ llis Dictionary of Gomrncrtr, tuid Coviiitcrritd Naiijaf ton. 
and his ,%disHcal Accmuit (f thA British Bmpirc however tlit*y 
liiuy be expanded and altered, as they have already been, in sin ee-;- 
sivi* editioiKM —will long remain imposing monuments of lii.se\1ensi\e 
and varied knowledge and his indefatigable industry. Another 
useful work of reforenco, also the fruit of wide erudition and 
niiieli labour, is his Literature, of VoUtical Economy, 'rimugli 
weak on tho side of tho foreign literature of tlic science, it is 
very valuable as a guide to llritish writers, ainl, in nbitinii to its 
entire field, lias not yet been stipcrscdcil by any Kiiglisli hook. 

The fdllowiriff is as complete a U^t of hi*i puhlicatinns ns it lian hecn foim*l 
jioSNilile to form: An lissaif on the Itrduction uf thf Intur^t nu th>‘ A'<ifion,tt 
/h'bf, An on thr qves^lionvf Rcdut'iug t/it* Intn-eH on t/n‘ Xittioiutl 

ISIS; A tJisroune OH t/u: liise, Rtot/t'esf, hruUnr Object*. on<i Imfuntame 
of Pohticnl Keonomy^ lS’i4 ; tho article roi.iricvii Kciconn in ilu* hupp.'nnriit to 
the Sill lulltinii of the Rneyrfopitdia licitanmat, Hfterw ini'. fnlinx<*'l lato The 
iTmupfesi of PoHltcal Economy, Kith <i d'ctrh ot the l}i\e and Paxtresn of the 
,Srhtict\ ISa'O, Hiul Hffain lSl;i, 1H4!) (luiimliitea lnt«i JmcikMi l»y Aiiniistiii I’lsim h<-, 
Jk.'jI); Dictionary, Practical, Theoretical, and llii^toroal, ot (\>nnni-ir,‘ ,tn>i iUt.n- 
///is'v/rti XarUjationf t^taiintical Account of the. Dntuh Umpire, Is;/; 

Dh tinnary, Geographical, StatUtical, and titKoeicat, of the ruromu Count iu^k, 
J‘/arfK, and Natural (Hxiecta in the World, IS 11 42 (Mc^crul cdlinins ol the l.isi 
tliiee have since appetirtMl, ami the first two of them have lavm lepriiited in tlie 
I'niteil St at«s, and translated Into forel^ni hmannues); Rtahmcnt^ uinstratic, of 
the Policy and probable Comequencen of the pt opo.ted Repeal of the e i tsfina ( '<»/ n- 
t.mci ami the Impinition in their stead of a moderate Ftjced lOdtion Foreotn Com, 
ISH; A/einorandams on the proposed Importationof Fom>m /hejanif Lm Sfo 'i, 
JS42; A Tredhseon the Principles and Praclieal /nfltqni e of Ta eali>‘n and tho 
Fiinduaj System, The JJteralitrc of /*ohtieal Econonio, \^i>» \ .1 ’Pnatt^i on 

lh>‘ Suceession to property Vacant by Death, iHiH •, Treatis?' on the Cnetnnstaih , s 
ichich determine the Rate of Wif^/es and the Comlihon of the /.abouriua ('hi'* 
is.'il (an eaiiiei' edition had m.peaved anuuMnouHls in «•« 

Partneeshtp Ktlh Limited hialdhty, IH.'iC ; pref.iecs and lMlfe^ to a m h*. t ii. 

Jti -t vols. of seiirce and valiiahle ecoiioinieal tracts, icprinlcil at Tout Ovn •'(.Me* h 
e^pmy■, 1S.V5 M). He nniti'd in one \oUiTiie (2d cd., a mmilieruf his iiiiih i 
Treatises and Essays on subjects connected icith Fleononixe Policy, m.iiiv «>f wljieh li.id 
appeared as articles hi the Encyclopiedia ftritannica Ur also piliitnl, fm |uiv.ii'* 
fhstrlburion niiioiiKst his friends, a ruta 1 o) 2 ;iic ot lus lihrari, — whirh i 

fine collection of books on bh owm special subjects,— addln); mtical an.l luo- 
Ki'sphieal notices. lie hadedltt'd in 1S*JS Smith’s Wealth vf Nations, ^\i^ll a life 
of the author, an Introductory discourse, notes, and MippIiMm-nlal ilisseit.iiuH.N ; 
this work he j^n'nlly cnhirfted ami impiovcil in tlic editions of ls.;s niid l‘'>»o In 
JS4(» he edited lUeardo's works, with a notieo of the hie ami Miitmes ».f ilm 
ttuthor. (J. K. I.) 

MACDONALD, forKNNii-jACQUEs JosEPH-Abi:\.A\i>ni: 
(17G5-1840), duke of Turaiiti^ and niarslial of I’^rance, 
ws born at Sancerro on November 17, HOr). ITis father 
camo of an old Jacobito family, which had followed .lames 
II. to France, and a near relative of the celebrated Flora 
Macdonald (1722-1790), the heroine whose courage and 
fidelity wore at one critical period the solo moans by which 
Prince Charles Edward jvas enabled to elude his encniies 
after the defeat of Cnllodon in 174(), In 1784 Macdonald 
joined the legion raised by the second Marshal Mailleboia to 
support tho revolutionary party in Holland against the Prus- 
sians, and after it was disbanded ho received a coimni.ssiou 
in tho r(%iment of Dillon. On the breaking out t»f the 
Revolution, tho regiment of Dillon remained eminently 
h)yal, nearly all its officers emigrating with the princes, 
with the exception of Macdonald, who was in love with 
« MadenLoiseUe Jacob, whose father was enthusiastic for 
the doctrines of' the Bevolution. His love was successful, 
and directly after his marriage ho was appointed aide- 
de-camp to General Dumouriez. He also distinguished 
himself at Jeftnmapes, and was promoted colonel in 1794. 
He refused to desert to the Auatiians with Dumouriez, 


and as a reward was made geiipral of brki.uh*, uml 
appointed to command the leading brigtnlo in rit in giirs 
invasion of Holland. His knowledge, of the country jiroved 
most useful, and ho was instrumental in the eaiitiirc oi* tho 
Dutch fleet by the French hussars. In 1 7d7 he was in, ado 
general of division, and transferred fust tc^ tlu' army of the 
Rhine and then to that of Italy. Wh.cn he reacluMl Italy, 
the peace of Canipo Formio Imd been signiM], and (leiieriil • 
Hoiiaparte had returned to France ; but, under Llie direction 
of Hcrtliier, Macdonald occujiicd Itome, of whicli hn 
was made governor, and then in conj unci ion N\ith C'bain- 
pionnet he defeated (lencrjil Muck, and revolulioni^.ed the 
kingdom of Najilcs under the title «)f tin) I‘arlhem>p;eau 
Re[iublic. When Suwarotf invaded northern Italy, and 
was winning back the coinpiests of Honaparle, (Jeiicral 
Macdonald eolh'ctecl all the troop.s in the jieninsiila and 
moved north\\urils. Witli but .‘It), 000 men ho attacked, at 
the Trebbin, Suwaroff with 50,000, and after three days’ 
ligliting, liming whieh lie hehl the lOi-slans at bay, aiul 
gave time for Moreau to come up, lie retired in good order 
to Genoa. After this gallant hehaviour he wu.s made 
governnr of Versaille.'^, and ueijuio.seed in, if ho did not 
eo-oper;ite in, thoeAents of tlio IStli Hrumaiie. in 1«S0() he 
reeeived the roinniaiid of tlio army in Swit/.erland \Nliidi 
Was to maintain the communications between tlie armies 
of Germany anti of Iltdy. He carried out Ins orders to 
(h(‘ letter, ami at la^fc, in the winter of 1800-1, he was 
oidnvd to niarcli over the Spliigen l*a>s. This achieve- 
nu'fit i:j fully' de.vcribed l>y' Malliicn Diima^, who was chief 
of his .stair, and Uni It'iist as note-woilhy as 13uiia[iai‘t(As 
f iinous passage of th“ Saint Tieinard hi-forc*. .Marengo, 
thmi'di followed l\v no such .-’ucees'sfid hsiMle. On his 
ritnrii to bans ho inanb'd tho widow’ of Oem ial .Toubert, 

.and was a[»pointi'd blench ]>l'‘ni|M>tentiaiy in Denmark. 
Reliirning in ISOo he a-v.-'Jiciati'd himself with ?doieiUi. 
ainl incurred the dislike of \,j[»nlei>n, who tii'l iMt include 
him in his lir.d. la’eation of niar."!! d''. Till ISDO ho ro 
niaiueil wdtlmut employ mont, Imt in (.h.il yom* Napoloon, 
hard pre.—ed at Asj'orn, ga\e Macdonald the comni.ir.d 
(»1 a division in the tinny of the vicer«»y of Italy wliieh 
was to inandi fmm Jt.ilv to his li. lp. Ilo led the army' 
from Hal) till il,-. juncl ion with Xapoleon, and at AV.iuram 
coinnuinded the attack ou tin* Aiistiieii oi-utre whieli 
won the \ielorv. Nuiiolotui made liini inardi.d of l'’rance 
on tbo liehl of battle, and juesenlly creatL-tl liim dnko 
of ’larantii. In ISIO lie si'rved i'l Spain, and in 181'd 
he commanded tlie left wim^ of tie* erand army for 
the iuva.-iou of Ku^da. After i-diai ing in tl:o billies of 
Jditzeii and Ikiutzcn, lie was ordinal to invade Silesia, 
wdiere iilucluT ilofealcd him with gpral Jo-sat the Kalzlnch. 
After tlie terrible battle of lie was (‘nUred with 

JVince Poiiiatow.^ki to eo\er the e\:i< iial ion of Leijisie, and 
after the blowing iijiofthe bridge, lie managed to swim the 
bdstcr, while 1‘oniatowski was drowned. During the defen- 
sive eainpaign ol l8l 1 Macdonald again ui.^tingmshed him- 
iielf, and was om* of the inar."hals sent, by Xapoh'oii to take 
his abdication ill la\ oiir id his son to Paris, W ln'n all were' 
de.serting their old inastiT, Maedonahl remained faithful to 
him. Mui'ilouahl was directed by Napoleiiii ti> givi' in his 
adherenee to the new regime, ami was ]>resentiil by him with 
the sabre of Miiiad Hoy for Ids tidelity. He was made a 
])eer(»f France at tim Restoration, and, ba.\ingi/nee [.assi'il 
liD wonl to the new order of things, remained fail hi ul 
Ci^uring the Hundred Days, in ISDi he bei*ame idiam ellor 
of the Ijogion of Honour, a ]»osl he lieiil till ISdl, <ind 
took a great part in the discussions in the Iboi-e of iVers. 

In 18215 he luarried Madi'inoisello ile Houi-tony, ami at 
lust had a son. Alexander, who siicei i-ileil on his deatli in 
1810 as duke of Taranto. From IS.lU ln.^ life was spent 
in retirement at hie country place Coui^icUciiL i 
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, MsirdoiuiLl li.nl iiono of that military genius wliii h distinguished 
*l)avoust, iMvsM‘»ia, and especially Ncy» nornftliat in iJitary science 
conspii UDUs in Marinoiit and St. (’yr, but nuvt rt liclc.ss his tauiijmigu 
ill. Switzerland gives him a rank far suiMTiorlo such mere geuems^ 
of »livisiou as Oudinot and Dupont. This capacity for indopendeht!'; 
coiniKuiid iiiudo Napoleon, in spite of liis defeats at the Trouhia oUtt'' 
tlie Katzbach, trust him with large cori)s d’ainieo till the end of hi«' 
career. As a man, his cliaracter cannot ho Kjiokcn of bio highly ; 
no stain of cruelty or faithli^ssncss rests <01 hirn. Ho retained always 
tho frank honour of a aohlicr of fortune ; luU he never forgot that 
he was a gentlcinaii, or diagraced the new nooilily of Napoleon by 
lidiculous pretensions. 

Macdoinud was esf»ci ially fortniiatc in the neeounts of hia military 
exploits, Mathieu Dumas and Segnr 1j:i\ ing been on his staff in 
Switzerland. See Dumas, I^iirncturnts Mififtihrs \ and Segur’s rare 
tract, sitr hi cumptnDn' tiii (h'luntl .]fftcdoiMhi diiiis IfS 

Grismis en 1800 rt KSOl (lio-J). AUo < onsult Telot’s excellent 
Oanipagiie do 1800 , and Segiir's ( 18 - 12 ). 

MACDONALD, lAWkKNrH (1798-1878), sculptor, was 
bora at Cask, Pertlishii'n, Sentlaiul, in 1798, and in early 
life served as a rent ice. Having sliuw'ii an 

aptitude for stuiie carving, he went while still a youth to 
Edinburgh as nn tut stiuleiit at the Trustucs’ Academy, 
finding at the same lime a good deal of oecasional employ' 
ment in carving coats of arms and tdlier ornamental ligures 
«on the gateways or walls of country houses. By the help 
of friends he was enabled to vi.Mt Koine, Nvhence, after a 
stay of two or three years, ho returned to Ediiiburgli in 
182G. During the m.'xt few years ho executed a consider- 
able number of commissions for bii.sts, and also devoted a 
good deal of time to the designing of ideal subjects, in 
which broneli of his art, however, the piiblie inti rest was 
comparatively .sliglit. From 18.‘V2 until his death on 
March I, 1878, hia home was in Home; during the long 
period of forty-six years his chisel never rested, ami tlio 
jnumberof works that issued from his studio, eliiefly in tho 
departineut of poi trait sculpture, was very great. Among 
his ideal w'orks may he mentioned riysse^ and his Dog 
Argos, Andromeda chained to tlie Dock, I'urydice, Ilvii- 
cinth, a Siren, and a Buechantt*. His Imst.s, wjiilo excellent 
as likenesses, are remarkable for purity ami dignity' i>f 
style; and the ideal woiks are at once full of grace and 
carefully correct in form, design, and treatment. 

MACKDONIA, wlieii that name is taken in its widest 
sign ill cat ion, is tie country' between Thrace on the ea.^t and 
Illyria on the west, bonndeil on the S. by The-saly' and 
the /Egeiui Sea, and on the X. by the linds which belong 
to the basin of tiie D.imibe. The most deiinite limit in lU 
physical gerigraphy is tliat towards Illyria, where the 
Scardus range, wliich still beais tlie name of SJotr, forms 
a continuous barrier between the two count liis; on the 
side of Thessaly' al.^^o, Blount Oly mpiis ami the < ' ludainiau 
mountains constitute a well iiruked frontier. In tho other 
two diroctiiiiis its natural limits are less clearly dtdined. 
Towards the cast, during the greater lurt of its lii.-toiv, 
the river St rymun w is regarded a.s its propd- honmlary ; 
but after the fomidation of the city of IMdlippi it 
encroached tm Thrace, uml extended as far as tlie liver 
Nestus, or even Mount Uhodope. AVilh reganl to tho 
features of tho country immediately to flic north of 
Macedonia a mi.sjomcidioii Ituig prevailed, which Ii:i.s only 
of late years been dis[»L*lled by geograpliical research. 
Owing to a mismter[)rctalion of a passage in Strabo (vii. 
fragm. 10; c/. vii. 5, 1), it was long believed that the 
country between the Danube and the ylilgean was divided 
,.4n the middle by a lofty' range fif mouiitains, which formed 
a continuation of the main chain id the Alps as far as tho 
Euxinc ; ami this mistake is per[»etuated in many of our 
maps at the present day. But since this district lias been 
explored, first by Grisebach, ami afti-rwards by Von Hahn, 
it has* been known that along one imi>oi tunt portion of 
this supposed line, directly to the north of Macedonia and 
south-east of the modern principality of Servia, the hills 


do not rise to any considerable eletathm, aiid that aflSiuents 
of the Margns (Morava), which i^ows into the Danube, and 
of tlie Axius (Vardar), which runs to the Ailgeah, rhe dose 
[together in the upland pls^n :.of Kossova, the scehe of the 
great battle in which tho Seiran monarchy was otorthrown 
:by Sultan Amorath L in r389<,^,3!his watershed may bo , 
regarded as the northern, bpaiidary ^ Macedonia. But 
the extended limits which have- here^^^een ^iVen did not 
belong to the district that bore , that'^^e in Wly tioxeiL /, 
The original Macedonia was cohfin^^|^^,thejhlaiid region^; 
west of the Axius, between that nv^i^i^^the:. Se^usj'; 
mountains, and did not include the'^^|rthera portion,, 
wliich was known as Paeonia, or tK^jSc^t^land which^, 
together wuth tho eastern districts,' w^^ in^bited by' 
Thracian tribes, and was regarded by the« Grteks at the: 
time of tho Peloponnesian war as patt of ^hrade. Thet 
people of this country were not Hellenic, though its rulers . 
ultimately succeeded in clalnung that title for themselveis^ 
at tho time when Alexander 1. was' aebaitted as a com- 
petitor at the Olympic gamea The same thing may be 
said of tho land itself, the appearance ,of which presents 
many points of contrast to that of Greece proper. Instead 
of the delicate, bright, and varied scenery of that country, 
with its clear atmosphere and sharp pannes, wo find in 
^lacedonia broad masses of mountains; extensive sweeps of 
lowland, and uniformity of colour* , The climate of tho 
inland regions also is severe, so that the cypress and other 
trees which llourish in Greece will not grow there. 

The river Axius divides Macedonia into two parts, tho 
eastern of which resembles the neighbouring country of 
Thrace in the irregularity of its surface; but in tho 
western i:art there is a sucdbssiou of valley-plains, generally 
elevated themselves, though deeply sunk among the* rocky 
wails that surround them. These lie und^ the flanks of 
Mount Scardua, and differ in a still more striking manner 
from the country of Illyria on the further side of that 
chain, whicli is made up of a number of irregular, and 
usually narrow, river- valleys, separated from on6 another 
by nigged im)unt‘.tiii8. The characteristics of these valley- 
plains arc tho well-defined basins lit which they lie, their 
rich alluvial soil, and the river which waters each of them 
rts[>cctively, and in each case makes its exit through a 
narrow passage, which is its only means Of escape. Tho 
iiorthcrnmosb and smallest Of these is now called tho 
Tcatovo, and from it the main stream of tlie Axius issues. 
At tho southern extremity of this a branch detaches itself 
from tlie Sciirdus, and bending sou thivard forms an impurt- 
r.nt secondary chain, which is the- 

11 line of Btimius, it approaches Mounijjblympus, .This 
braiuli, ill the upper part of its range, ifor^ the. eastern, 
I oil ml ary of tho second and^most impprtant valley-plain, 
that of Bclagonia (now the plain of Mbna.^ir), from which . 
the Erigon (Czerna) forces its wpy -to' joid the 
This plain, which is 40 miles in length Jbjr..‘lQ^^*hr^ . 

and 1 TiOO feet above the sea, was . $ne primitive 

seats of the Macedonian race^%nd wa8>ai!iib4;ibrdav|dloping. 
aliardy yet thriving population whjeh. m 
bccomn a great people. Here is iafd^tbb^ef^pf.tha. story 
of the foundation of the .Macedoniajpi^'^l^^rcl^iJvWhich 
Herodotus has related (viii. ISTi^DdS). .^^^rding^to this, 
three brothers of the family of; the T0''^‘^di!e of'Argos, 
having entered tho service or the king'o ‘^^ COtthtry, and 
having been defrauded by him'pf made their* 

e.scape in a romantic mhndoi*, ' which 

contains numerous fabulous ultimately 

conquered all Macedonia* plain 

was called Lyncestis, and was the eneduuter 

between Brasidas and the 't^hucydides has 

described (iv. 124-^28); T(Sf that general 

was made by the pass at't%;lwth-^tera ext^^~nity>*p 
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Bo tween Lyncestis and the lowlands, near the coast, is a 
lake district of somewhat inferior elevation, which bore 
the name of Eorddbu. AgaiOi to. the ^uthward of' 
Felagonia is another extensive pliw, from which the 
Haliacmon (Vistritza). draws ltd waters; that river ulti- 
mately breaas through idle Bern^ian raftge behind Berrhoea 
(Verria), and flows Jjcto tte Thermaic Gulf. The coAst 
district between the; Haliacmon and Olympus, as well as 
the sea slopos of that mountain, formed Pieria, the original 
home of the The chief cities of Pieria wore 

Pydna, whore Pemeus, the last king of Macedou, was 
defeated by the ;B6tnan8, and Dium. From this neigh- 
bourhood to the^.head of the Thormaic Gulf a vast iimritime 
plain extended, which was intersected by the Lydias .and 
the Axius, as well as the Haliacmon. 

The Scardus ch^h, which has been spoken of as 
separating Macedonia from Illyria,- is the northern 
continuation of Pindus, and the two together form a 
well-defined backbone, which may be compared to the 
Bpinia of an ancient circus. At its northern extremity, 
where it rises from the plain of Kossova, stands a lofty 
peak, which, to carry out the comparison, may bo called 
the •niAtck or goal of the circus. This summit, which 
reaches , a height of between 7000 and KOOO feet, had no 
name in antiquity, but is now known by the Slavonic 
appellation of Liubatrin, or the “Lovely 'rhoni.” The 
mountain wall which starts from it presents a most impos- 
ing appearance from every point of view, and is broken 
through at only one point, where the river now called 
; Devol, rising on its eastern side, divides it to its base as it 
flows to the Adriatic. Here the* chain of Scardus ends, 
and that of Pindus commences. Northward of this it is 
crossed by two passes, — one near the headwaters of the 
Axius, between the modern towns of Prisretid and 
Calcandele ; the other farther to the south, leading from 
the head of the Lacus Lychnitis (Luke of Ochrida) into 
the Pelagonian plain. At the southern ^end of this plain 
another chain diverges from Scardus, and takes an easterly 
^^rectiou through Maceiunia ; in the region between the 
%lrymon and Nestus this was called Orbelus, and between 
it and the sea lies Mount Panga3us, which was famed fur 
its gold and silver mines. 

The^rivers of this country, notwithstanding that they 
are larger than any that are found in Greece proper, can 
hardly be call^ .navigable, though barges are floated down 
them at thei present day. The Axius, which is tiie most 
important, is celebrated by Ilomer, on account of its 
fertilmng umter^ aa “ the fairest stream that flows in all 
the earth^ (//,^ii^v.850), and the valley in which it runs 
must always.^^^brmedaliue ot communication between 
the barbarouk'dmricts of the interior and the sea. The 
point of demar^tioh .between the uplands and the lowlands 
' is marked by the Stena, or, as it is now called, the Iron 
Gate (Demir Kajpu) .of, the Vardar. Here the river cuts 
through at right angliie tSe mountains that join the Scardus 
and Orbelus ranges,’^ amf forms a deep ravine, through 
which it rushei^in rapidrfor the distance of a (juarter of a 
mile, beneath steep cliffs that rise to the height of GOO or 
700 feet above ; an^^trahes, of groovings in the rocks are 
visible, where a p^alge . has. been made in ancient times. 
At the point upper bourse where it receives its 

northern tribatanes,.i^d.begin8^ bend towards the south, 
stood the town of .Bcupi,i| ti|j|);^ h^^ of which was changed 
by the Byzantines. intjO 8c6pia« qr ** the^k-out place,” and 
has now been intOAlJfltiub. '\Tho importance bf 

this consisted in its. nisighbpurnbod'to. the pass over the 
Scardus, by which Ae. b&bam to Uie west used to 

flescend into thejnem , level and. fertile country, and in its 
commanding the prineij^ Uae.bf. tnffla Between Scupi 
nnd the Stena, at the confluence of the Axius and the 


Erigun, w^ St^i, the ruins of whicli liave recently been 
discovered by. M. Heuzey, of the French “Mission do 
Macedoine.” This town was in Roman times tlie mebiing- 
point of four great roads — one from the Danube by Scupi ; 
another from Sardica, near the modern So[)!uu, to the 
north-east; a third from Heraclea (Muuastir) to the 
south-west ; and a fourth from Thessalonica. The Strymun 
(Struma) follows a direction nearly parallel to the Axius 
in eastern Macedonia, and, after j)assing through the chain 
of Orbelus, enters the rich plain of {Serrha*. (Seres), «nd 
flows into the Lake of Prasias or C'erciinlis, shortly after 
emerging from which it reaches the sea. On tlie shores 
of the Lake Prasias were a number of laeuslriiiL* habitations 
which Herodotus has described, correspoinling in their 
general features to tho^e of which so consicleruble remains 
have recently been discovered in SSwilzerland and elsewhere. 
At the ]>oint where the IStrynion leaves the Jake was built 
the important tow'ii of Amphipolis, whicli was surriuirided 
on three sides by the river, thus occupying a very strong 
position. It was founded by the Athenians in 437 n.r., 
and was valuable on account of its neighbourhood to the 
mines of J^ingaius, and as furnishing a large supply of 
timber. Its port, at the mouth of the Strymon, was called 
Kion. The ancient capital of Macedonia, /Egju or Edessa 
(V^ulena), stood at the point where the passes from Lyncestis 
and Eordua emerge into the lower country. Its sitiia- 
tioii seems to suggest dominion ; for, wliiie it has at its 
back all tlic resources of the richest districts, the view 
from it embraces the wide maritime ])lain, the mighty 
mass of Olympus, and a portion of tlie Thermaic Gulf. 
The site, which resembles that of Tivoli, is one of cx- 
tre|iio beauty, for below the level table of laud on which 
the city is built the rock falls some 21)0 feet in steep 
preci[»ices, and the river which [lasses through it, a 
tributary of the Lydias, divides into a number of smaller 
streams, which plunge at various ]>ointK in cascades down 
the dills. Wlien Philip of Maccdon transferred the seat 
of government to Pella, Edessa continued to be the 
national hearth of the race, and the burial-place of their 
kings. Pella, the later capital, occupied a inucli inferior 
position, being on low hills at the eilge of an extensive 
marsli in the middle of the maritinui plain. This was 
naturally an unhe ilthy site, and its only strcngtii lay in its 
swampy surroundings ; so that its neariiuss the sea must 
liave been its chief recommendation. 'I’he place is now 
de.serted, but the name of Pel is still attacbeil to its 
vicinity, lii Kornan times Thessalonica became the chief 
centre of tliose [larts, whicli at all times it deserves to be, 
for it is admirably placed for purposes of t:omniuiiication 
and trade, as it lies on the innermost bay of the Thermaic 
Gulf, and forms the natural point of transit for exports and 
imports. Its appearance recalls that of Genua, from the 
way in which the houses rise from the water’s edge, and 
ascend the hill-siiles behind. 1his city was the terminus of 
the Via ICgiiatia, the great Roman road which joined the 
Adriatic and the /Egean, and formed the main line of cum- 
mnnicatioii ^between tlie West and tlie East. Starting from 
Dyrrhachium, it threaded the defiles of Illyria, and, passing 
the Lacus J^ychnitis, crossed the Scardus by the southern- 
must of its two [lasscs, which descends on ITi iacleu ; thence 
it traversed J-yncestis and Eordica, till it reached Edessa, 
and finally crossed the plain to Thessalonica. 

It remains to speak of the maritime district of 
Macedonia, called Chalcidice, which projects like a tiiJent 
into the north of the /Egean between the Thermaic and 
Strymonic Gulfs. When seen on the map, it strikingly 
resembles the Poloponnese in miniature, from its three 
southern promontories, with deep intervoiiing bays, and 
the massive breadth of ground from which the^e s[)riDg. 
This resemblance is still further borne out in the form ot 

V - *8 
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the mountains and their vegetation ; and in most respects 
it corresponds so well to what the Creeks desired for their 
seltlf.Qients that we cannot be suri)rised at finding its 
shores fringed with Hellenic colonies. Several of these 
wore founded from Chalcis in Knbo a, which city gave its 
naiiio to the district ; but the important town of Potidasa 
was a Corinthian colony, 'riie most eastern of the three 
peninsulas, that of A(;te, is far the highest, and rises from its 
isthmus until it ft)rins a sLee}> central ridge, which gradu- 
ally attains the height of IDOO feet, and iiniilly throws up 
the vast conical peak of Aloiint Athos ((i lOO feet). The 
isthmus, which is about a mile and a half broad, still 
shows traces of tlie cuiial made by Xerxes for the passage 
of his th»et, in ordia' to avoid the dangers of shipwreck on 
the rocks of Athos, which had destroyed the cx})editiun of 
Manioiiius. On the land side of the isthmus stood the 
city of Acanthus. Separated from Acte by the \Singitic 
(Julf was the |)roiiioiitory of Sithoiiia, with the town of 
Tonnie; aiiil still farther to the west, bcy»md the Tonmaic 
Oulf, was lliat of I’alh no. The fi»riner of these, though of 
lower ele\atu»u than Aele, is intersected by a well-marked 
ritigi' ; but thi; latter is aln^o^t level, and from the traces 
of M>K-anic action that are found there w.'is called by the 
(Jn clv^ Phlegra, and was saiil to have been the scene of 
tlio contiict between the giants and the gods. On the 
Ffuitliern side of Palleiio were tlui towns of Menclo and 
Srione, and its i.-lhnins was occupied by Politl.oa, near 
wJiicli, at thi‘ liead of the Toronaic (Julf, stood Olynthus. 
The Orcok cities lui this ct>a^t w(ue a continual thorn in 
the side of the Macedonian monarchs, and <\iuspd them to 
take part against Athens during the IVloponnesiau M'ar. 
The northern i»art of Chaleidiec is mountainous, and 
beyond these mountains is a considerable ilcjpression,’ in 
which lies the Lake of Jlolbe.. 

Macedonia first romos into notice* in history in tlio reign of 
Aiayntas (ahoiit r»O0 Ti.c. ) Jiiid in tliat of his son Alexiindi-r, wlio 
was king at tho timoof X«M.\fs’s iiisM^ioii of <Jn*ere. lUit whatever 
}ii.stoiie:d intt'H-'it attiiclifs to u dut' i.iIImo to the groat eitipiro 
whieli sfir.ing from it Ilian to the iinpoiiaiH i* of the eouiitiy itself. 
Lining the l’eh>|Minnrsiaii 'Wai* we it cliirllv as it allis-ts the 

principal foutciiiling pai 1 ii ->, hut in the tiim* of I )(‘iiiostlieiies it. 
attruels our attention lujandiing tie- ke\ jkiI,- of the of that 

statosinaii, aii«l iHiiig the pioxiniate (ausf<»f t h" ovei i hrow of Tlierk 
liberty. Aftei the Ma»’kO'*m a v Mm i n:i: oy. /*. ) was sui»|i 04 .it«‘«| h\ tin; 
KomaiiS in lUs n.c., the eoiiuti v was It It with a oomnial autonomy, 
hut h».st its national unitv by !» Iiil; •li\ ided into toui di.stio ts. wdiii-h 
Wfi’e .s«.|j.n.iled fioiin»n<* aiiotliei l»y M 41 .I politie.il ni 1 si>fuil limita- 
lioii.^ Jiefoi'i* long it was i'isIiu-imI to ilie foimol a ]iro\iiua', and 
thi", at the «li\isioii of the proviiieev. in the time of Augii.-tus, w'a-. 
•I'tOLT’Kiil tf) tllf Sriiate. ThelieeforWMT'd it. folltjwed tlo tortniies iiF 
the Uomaii eiiii'iie, :in<l, after the partition of tii.iL dominion, of tlie 
ei'iie.in hiaio h ot it. In the time of Alarie it. was fieijueiitly plnii- 
»Imi I hy the tloths, and in the interval whieh elapsed between 
Jn'.tiniaii 1 . and lleraeJins a emi.siderahle part of it w.i'.eo|otii/ed hy 
Slav.iiiians, Luring the jirosperons [leiiod of tlie gieal IJulgariaii 
in-Jiiar. liy in the loth eentiny a largij portion of Maee«lo!u;t w'os 
ineln'leil in that kingdom. After th.'it ago ext'*n.sive de]io]»nhitiun 
innst have endued, foi in tlj«- lltli ami MJtli eeritiiiies eohmies of 
various ImIm's of Asiati- ongin Turks, ami rat/inaks- -were 

established tlien* hy the rnijif rors oi ConstaTilinople. In tho jmr- 
lition oj till' Misteiu emjtiie, whii'li followed the ea]itnre of that city 
by tile Jj itins at tie tiio«' of tJu* loiirth erusade, in 1204, Ma»-e- 
doiiiaw.as assigned ti* ikonfai e. m.ir.jiiis of .Monfeirat, wl 10 assumed 
tho title of king ol S.domki, kingdom in turn wa.s hionght 

to an end in 1224 hv flu* Mreek d«- .pot ol Mpinis, 'J’Jieod<»ro I., and 
by him a O reek empire of 'rhe-ivdonica w.i.s founded, wliinii for a 
tirno seemed likely to ln-emm the li- ii nf the iJy/antine power, but 
aftei wards wa.s merged in that of Ni< ,i;i, .ami on the rer-apturo of 
Constantinople ..e Michael Palii.*ologus om e more formed ]iart of a 
united Greek empire. In the latter hall of the 14th century the 
greater part of Macedonia w;m in the po-^M-'^siori of the Serviaua, 
who.si; kingdom wa.s now' at tlie lieight of ii- ]inwi-r ; hut holoro the 
TTiiddh; of the Ifith it had pas fd into the h.imL of the Ottoman 
Turk.s, by wlioin it has been held ever since. At the present day 
the population of tho inland ]»art of the eonntiy i^ mainly eoTiil>oscd 
of Hiilgarian Christians, mixed with Turks, while the Greeka 
occupy the coasU, the whole of Chalcidice, the plain of Seresi and 
aome othcifdlatricU.* ^ (H. P. T.) 


MACEDONIAN EMPIRE, Thbl The attention of 
the Qreeke was drawn at an earljr time to the danger that 
the northern tribes might combine* to invade the soutL 
Sitalccs, king of Thrace, spread great alarm by an inroad 
during the Peloponnesian \Var, but the real i>cril was from 
Macedonia rather than from Thrace. The Macedotiiana 
had been gradually pushing their way down towards the 
coast, and, though Alexander I. was a vassal of Xerxes, the 
retreat of the Persians, 478 b.c., left these hardy tribes free. 
They were still in a primitive state, mountain shepherds, 
ill clothed and ill housed, many of them clad only in skins. 
They wore the kausia or broad-brimmed hat ; they ate and 
drank from wooden platters and cups ; they differed little 
from what they had been when the first Perdiccas came to 
the country, when the king’s wife baked cakes with her 
own hand on the hearth. But the peasants were freemen, 
not serfs like the Penestae of Thessaly. It was still neces- 
sary for tlio young warrior to slay a foe before he could 
take his place; in the tribe; and Cassander had to sit 
instead of reclining at the banquet of his father Antipater, 
because he had not yet killed a wild boar. The drunken 
bouts at tlu'se banquets led to some of tho deeds which are 
i a blot on the fame of both Philip and Alexander. The 
I king held large domains, and had a choice body of “com- 
panions " around him, but the warriors used much freedom 
of s[»eech towards him, and the chiefs could only bo 
condimined by the assembled host. When, however, any 
one was thus convicted of treason, his kindred were also 
put to death. Jf any blood guilt was incurred, a dog was 
cut in two and the soldiers passed between tho halves laid 
out in the open an*, tliat^o they might be purified. There 
were still but few towns, or even strongholds, to which the 
pco[>lc could fly when the Illyrians came in over Mount 
Berniius from the west, or the Thracians across the Stry- 
nion from tlie cast, or tho Piconians down the river Axiua 
from the north. The western tribes too were at this time 
being pushed onward into Macedonia by a jjiigration of 
the (hiuls. Ai;cheluuB, son of Perdiccas IT., however, built 
forts, cut straight roads, and collected horses and arms. 
The cavalry of the richer landowners was good ; but the 
foot soldiers were armed only with wdeker shields and rusty 
swords. Archelaiis also courted tho friendship of leading 
Athenian statcsiucn, philosophers, and poets; and later on 
the Athenian general Jphicrates did essential service to tho 
royal house. 

i>ut tho advance made by Archelaus, who died 399 ao., 
was almost all lost before Philip II. came to the throne, 
and the kingdom was reduced to a narrow district round 
Kdessa, shut out from the sea by Greek cities. Olynthus, 
the chief of these cities, Bad in the reign of Philip’s father, 
Aniyntas II., induced many places to make themselves in- 
dependent of the king, but the jealousy of Sparta proved 
fatal to the Olynthian confederacy, and destroyed what 
would havo been a bulwark against the barbarians of tho 
north (379). 

Philip himself had the best <tf alLtrainings, that of ad- 
versity. louring tho reign of his eldest brother Alexander 
II., Pelopidas took hostages for the fidelity of Macedonia, 
and among them was Philip, then about fifteen years old. 
lie remained two or three years at Thebes, profiting by 
j literary training, and above all by the living example of 
Epaiuinondas, the ablest organizer and most scientific 
tactician of the age, who had trained the soldiers that 
broke through tho Spartan line at Ijonotra. When Philip 
returned homo, his brother Perdiccas HI. entrusted him 
with the government of a district, where he organized a 
force on the Theban model On the ^ death of Perdiccas, 
though be left an infant son Amyntas^ called to 

the throne (359), for the reign of a child in an early state of 
society means anarchy. Plulip’s energy soon made itself 
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felt He fortified a now capital, Pella, safe amidst its 1 
lake-like marshes, from fvhich he could act against the ' 
coast Greece was at the moment completely disorganized. 
Sparta had lost, not only her supremacy over the other 
Greek states, but the control over Messenia and Arcadia, 
which leant on Thebes for defence against her revenge. 
Thebes had incurred odium from her conduct towards the 
free cities of Bcootia, was at fend with Athens, and had 
but a precarious hold over Phocis and Thessaly ; while 
Thessaly itself, after the fall of the tyrants of Phene, was 
a prey to internal feuds. Athens was the fust to cenne into 
collision with Philip, owing to her holding possessions on 
the coast of Macedonia and Thrace, whence she procurwl 
ship timber and naval stores. I*hilip had conciliated lier 
for the time by withdrawing his troops from Amphipolis, 
her old colony in the bend of the river Stryim)n, while lu; 
was driving off the Illyrians and reducing the tribes to the 
west as far as the Lake Lychnitis. But Athens was at 
this moment threatened by the revolt of lier allies which 
led to the Social War, and so lost the chance of reoccupy- 
ing Amphipolis while Philip was busied in the interior. 
The moment his hands were free, he retook the [>lacc, 
which was all-important to him, as it was not only the 
most convenient maritime station in Thrace, but also 
threw'open to him all the country east of the »Stryinon, 
and especially the gold region near Mount Panga-iis, the 
productive country facing the iMand of Thnsos ; and to 
Bccure his corupiests he founded a new city in the interior 
called Philippi. Ifis gold coins, struck t)n the Attic 
standard, soon became well kin)wn, and even the early 
gold coins of distant Britain toiiied the tyiies of tlic 
Macedonian money. He also took l*ydna and Ik»tida.‘:i, 
thus depriving Athens of her hold on the Thcrmaic Gulf, 
w’hile the occupation of Methone opened the way into 
Thessaly. Moreover, the Social War Lad not yet en<led 
when the disastrous Sacred War began, which added 
religious to political enmity, and benefited only the 
aggre.ssor from the north. The Amphictyonic League was 
called into activity to^crush the Phocian.s, who in their 
despair seized Delphi, and by the use of its treasincs 
collected troops enough to hold Thebiss in check for soim* 
years. It was the misfortune of Greece that there had 
arisen mercenary bands, like the condotlieri of incdi;cval 
Italy, who hired themselves out to any one that w<»iilil 
employ them. The citizens became more averse to service 
as civilization increased, and the work of w'ar was jmw 
done by alien hands. Only a standing army could face 
the standing army of Macedonia, but the iiulustrions and 
refined citizens naturally disliked continuous .service, and 
it was long before even Dcraostlitnes could arouse Athens 
to the necessity of the struggle. Ho \vas o]»poscd by tlio 
old statesmen, by honest men such ns Phociori (whose peace 
jHilicy, however expedient after Ghieronea, w^as impolitic 
during most of Philip's reign), and by others wdiom I’liilip 
had bribed — ^for ho loved to ‘‘ plough wdth a silver plough- 
share.” The Sacred Wiftr gave Philii> a pretence for 
interfering on behalf of the Delphic god. Tie drove the 
Phocian mercenaries from Thessaly, incorporated tlie ex- 
cellent Thessalian cavalry in his army, and gained a good 
naval posii^ion on the Gulf of Pagasm (Volo), the great 
inlet and outlet for the trade of the country. This alst) 
opened the way tb Euboea, for the possession of wdiich, 
however, Athens struggled herd. It was on the Gulf of 
Pagasae that Demetrias was afterwards founded, which, 
with Chalcis and Corinth, became the “fetters of Greece.” 
Philip also laid a strong hand on Epirus, occupied 
Acarnania, won over the iEtolians by the gift of Naupactus, 
and thns hemio^d in Athens on the land side. It is true 
that, when he marched on Thermopylae, b.c. 352, a sudden 
effort of the Athenians enabled them to reach the pass in 


time to arrest his progre.ss, and kjivo the Phociiin.'^ for a 
while; but Philip had now a large sealnmrd, and he pro- 
ceeded to increase his fleet, to extend his doiniuiun in Thnice 
on both sides of tbo Hebrus, and securi-, it by the founda- 
tion of Philippopolis, Calybe, Beru'a, and Alexaiiilro[»oli.s, 
while the Greek colonies along tin? Euxiiie up U> (}de.s.sua 
sought hi.s alliance. There was worse to comt*. for Philip by 
the year 3*17 had destroyed Olynthiis and thirty-(»ne. otlior 
free cities in Chalcidicc, and sold tlioir inhiibitunt i a.- Nhives, 

Ji eahnnity such as had not happened .since the irnasion of 
Xerxes. This struck terror into all the soiilli cionilry, nnd 
W(‘ llnd Lsoorates, once the champion ol I’.iniicUeiiic 
freedom, proclaiming I^liilip the aibiter of (Iumcl, and 
advising him to u.se his i>ower tor tlie i»ur[U).>e co?npur 
ing IVr.sid. He found hiiu^elf bitterly deceiv'd, aiul 
“lliat dishonest victory at (’Incroiiea, to libi-rly, killed 
w ith ivpt*rt that old man cloijuent.” 'I he ^idicbfins were 
.•^tiil iinuilling to cortddne witli Athen.s, and cv'eii c.dled 
in Philip to einl the Sacred War. I'his gave liini the 
conmiaiul of Thcrniopyhc, virul the means of inarching into 
Ihi'otia and Attica, while tlie destruction of the Pliociana 
spread the terror .Mill more vvidi'ly. Philip now became 
the rec(»guizL‘d religions Iciuler of the Anudiictyonii; League, 
and began to interfere ant horitatividy in the'- Pelopunne.se. 
He W’us also preparing to master the Jio-phorus and the 
IfellesjMmt, the outlets from the Kuxine into the /Kgean, 
tliioiigh which the main .sii])plies of corn cainu from the 
coniil ry nort h of llir J^hixliu-to Athens, which thcretore laid 
great .stress on tlie piissession ol the (. 'heii-'one.sc. Once again 
Athene gaincfl a hucce-'.s when .shi^ .sent l'lit»cii»n to relie-ve 
I>y/;mlium from his att.ick ^ ht* Greek eities began 

again to lean on her, ami her tnnlc nu leased nwing to the 
<lt‘.stnictiou of Olynthn^ by I’liilip, and ol Suloii by the 
Persian king Ocliu.s. 'I’lie (.Jre'*ks tt»o l i g.jii to tOe that 
Phili[>'s allies wen‘ being sw -llowi d np'»ne bv one. ldnli[) 
liim.M-lf, when lelnruing through the p-is.ncs ot Ibemiis from 
un altuck on the IScythiun king, w1m> ruled between the 
iin>uiilain.-i and the Danube, .^iilVeiMl lic ivil y fiom a s114ai.se 
by tho Tiiballi. I hit a sccoml Sacred Wai* against the 
l-,ocrians of AnijdiLs.sa, (‘aiised by i■!.sl‘llinc'^^s troul>li‘.somo 
activity, again i)r«)nght Philip into tlie lii'art of (Ireice. 
He fortitied Klatea in Pliocis, and ileinainled a pa-suge 
tlinnigli Iheolia tt> attack Ailiciis. On thi.^ J )L-mosllicnrs 
won his grcato.st trinm]»b, when he induced Tlicbes to 
join ill the struLglc tor fri'ciloin ami independence; and, 
though the patriots were defeateil at ('liaronca, o.'lS 
yet their blood was not .<h»*d in vain ; their exam]>]e has 
told on all future time. Pliilij) nsi d hi-> v ietoi\ moderately, 
for he wished to leave (Ji'i'ece (piiet behiinl him when ho 
crossed into Asia to assail the gieat king. lie garrisoned 
the citadel of Thebes, ami demamlcd fiom Athens an 
acknowlcilgment of his hader.shii* in the national w’ar 
against Darius ; iir.d a cungn's.s at Omiutli UMOgnized him 
as its chief, and umnged what contingents were to be sent 
from each state. II is a<s.issimition in .‘bhi, at the curly age 
of forty seven, hardly delayed the exeeiition of the plan, 
for he w'as sueceednd by Alexander, who eonibined tho 
qualities of a king of the heroic ages w ith all that Greek 
training could give. Though the Macedonian.s had a 
dialect of their own, yet they had neither language for 
communicating with other.s nor any literature except what 
they derived from Greck.s, aud Philip had taken care to 
give hi.s son even abetter training than he had received 
himself. Alexander was also a.s j>roinpt and ci nel as his 
father. He at once rid himself of his cousin and ])i-othcr' 
in-law Amyntas and other kinsmen and pnssil.le com- 
petitor.s for the throne, or persons otherwi-.e ilangeroiis. 
Then he dealt some heavy blows against the l.»arbariana 
east, north, and west, some of whose i-hiefs he took for 
further eecurity with him intij Asia. He waa just south 
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of Lake LychnitU, on the western side of tjxe range of* 
Scurdiis or Pindus, when the news reached him that th? 
exiles had roused ^ebes to arms, and were besieging his 
garrison inHhe Cadmeia or citadel. Striking through a, 
cleft in the maiil range of mountains, through which the 
Devol flows, and mat^ching south along the Haliacmon and 
over the Cambunian ridge, w hich joins Pindiis to Olympus, 
ho reached Boeotia in less than a fortnight, stormed Thebes, 
sold the citizens as slaves, and destroyed the place. The 
. citadel alone remained as a Macedonian fortress, uutil 
Casaaniier rebuilt the city. Amidst the general terror, 
\ Alexander thought it widest to follow his father’s policy 
here also, and be content with his election as captain- 
general by the congress of Corinth. 

He left Antipater as regent, and at once crossed the 
Hellespont to Sestus in the spring of 334, before the 
Persian licet was ready to intercept him, or the main 
. Persian army h:ul been embodied. What information had 
ho as to the. rcj^ions beyond -the Taurus and beyond the 
Tigris, and still more ns to the great tiiblc land of Asia 
extending from JVi^ia to the Indus ( He had the Aualxtsiit 
of Xeii(»[»lR)n, and perhaps the Pt^rsian history of Ctesias, 
but he must have relied niainly on inforu\atiou derived 
from Creeks who had been in the Persian service, or who 
had traded in tlie interior. But he knew one thing for 
certain, that no force in Asia could resist Philips veteran 
army. Philip had formed the local battalions of militia 
into the phalanx, arrayed sixteen deep, and armed with 
long two-handed pikes {.sarlme ) ; and this steady body of 
pikemen, with the veterans in the front ranks, had borne 
down on the open plain of Chaironea the resistance of the 
Greek hoplites, who were only armed with a much shorter 
spear. The phalanx was suj)ported on the Hanks by the 
light infantry of the guard by targeteers 

(pcltasta) trained after the i»laii of Iphicrates, by light 
lancers, and by a strong body of hejivy cavalry, headed by 
the king’s companions, and lighting with the short thrust- 
ing |)ike. it was the charge of the cavalry led by Alexander 
ill person, at the head of tlie “agema” or royal squadron, 
that decided all his battles. It seems strange, however, to 
us to hear that the men had neither saddles nor slirrup.s, 
nor were the horses shod. The fine native army was 
largely reinforced by ]»arbarian archers, <]arter.s, ami 
slingers, and by regiments (jf Creek mercenaries ; and this 
systematic combination of dilbaviit arms and kinds of 
j troops was supported by field uiid siege artillery of an 
improved type. Later on, wlieii the main Persian army 
was broken up, Alexander added to the number light 
troops, and made the regiments smaller and more flexible. 
Philip had moulded his ecuintry into a military monarchy, 
and turned the nobles into a caste of officers. All its 
strength was devoted to the one object of war, and it 
became for the time an o\L*rmalrh for all its noighbour.s. 
On the other hand, Perda had dcpriicd the subject peoples 
of national life and spirit ; the retreat of the Ten Thousand 
had shown how usele.-'S lier native levies were, and now her 
s defence rested uliuortt eutin ly ou u force of Creek troops 
under the able llliodiau genciul Meninon. The UriontaL 
fought mainly with ami were little .suited for 

close combat hand to li.ind. Tluj I’crsian satraps, however, 
bud around them home choice horsemen, armed with 
missile javelins and with hcimiiarsj and they insisted, 
against Memnun s advice, on fighting at the Crauicus, which 
flow.s northward from Ida into the Propontis, but is every- 
where fordable. A sharp cavalry action at the passage of 
the river (334 B.c.) gave Alexander all Asia Minor, and the 
completeness of Lis victory might seem t(; ju*«tify Livy’s 
saying that he did but <lare to despise an i.iupty show,” 
-hri'l the words attributed to hii uncle, Alexander of Epirus, 
that he hibsilf had found th/' men’s chamber in Italy while 


his nephew had found the women’s in Asia, Greeks had 
long been conscious of their superiority. ^\They might,” 
said Aristotle, govern the world, cohld they but combine 
iu one politick society^” . ^^piilauB of Sparta and Jason 
of PheriB had already planned^ att^k on Persia, and; 
the liberation of the Asiatib, Greeks; and Alexander acted 
in the full consciousness that he, was extending Greek rule 
and civilization over the East. A.t the news of the battle 
on the Granicus, Sardis surrendered.' It was the centre to 
which all the routes converged, but Alexander did not (like ' 
Cyrus the younger) at once push 6u into 4be heart of the 
empire along the great road that led from Sardib' to Susa. 
His object was to secure a firm base of operations, by 
occupying the lino of coast round the iEgean, and forcing 
the Phoenician fleet in the Persian service to retire. The 
Greek colonization of Asia Minor had prepared the way for 
him ; the Creek cities along the western and southern coast 
threw o))ea their gates, and Alexander restored their 
popular constitutions. He even recognized the Lycian con- 
feilcMation. Momnoii was only able to organize a resist* 
ance :it Miletus and Halicarnassus. But his real plan was 
to put troops oil board his ships and raise Greece against 
the Macedonian yoke, especially as the Athenian fleet was 
still mure tlian a match for that of Alex;ander. But when' 
^rcmiiuii died there was no one left to carry out this able 
plan, and Darius threw away his best chance by recalling 
tlie troo]>s. ’I'lieii Alexander marched up northwards from 
Ly«na through I’isidia and Phrygia to Gordion on the 
Sangarius, whence the main road led cast across the Halys 
and through Cappadocia to Cilicia, between the passes of 
Mount Taurus and those *bf Mount Amanus. Here Darius; 
tried to throw his army across the Greek line of communi- 
cation with their supplies, but his host, crowded together 
ill the narrow ground on the river Pinarus neat Issus, was, 
hopelessly defeated. The modern name of the Gulf, of 
Issus, “ Iskciiderun,” still j)rcscrve8 the memory of 
Alexander. Then Parmenio, Alexander’s second in com-* 
maud, pushed on and took Darius’s treasures and stores at 
Damascus. Again, however, Alexander deferred his march 
inland till he had mustered Phoenicia and 'Egypt, and so 
gained the command of the sea in the eastern basin ef the 
Aleditcrraneun. Only the brave freemen of two fortified 
cities, Tyre and Gaza, held out ; and when the Phoenician 
and Cyprian fleet transferred its allegiance to the invader 
their only eifeetive weapon was wrested . from the hands of 
the Persians. The occupation of Cyprus and Egypt had 
beim one of the bolde.st conceptions of the .age of Pericles 
and Cimon, and its success would Imve' secured the 
supremacy of Greek commerce. As .the Persians had 
persecuted the Egyptians for their worship .of animalsi 
Egypt welcomed the deliverer, and recogn^ad him as the 
son of Ammon ; while the Greek colonies ^ iQyreno and 
its Pentupolis sent to tender submissioD. ^cgtftndria was 
founded on the seaboard as a neW;. centre of^coouneroe^ 
from which it was easy to communicate, withvtke Govern- 
meat and with all parts of the* empire^v^The protecting 
island of Pharos gave the means . of formlpg^two good 
liarbuurs on a coast elsowhe^. harb.ou||:^ss ; while Lake 
Mareotis, communicating by canals witb„the^ Nile^ epibled. 
produce to be easily brought down .jfro^ tfab interioK,. 

At last the time was come for jdie final blow 

to Persia. Alexander passed the,,Eup|p^4t Tl^apsacns' 
(*‘the passage”), aud then marbhedn(^|b;^tt^^^ the 
hilly country by Nisibis, dmrt of 

Mesopotamia. He crossed.; the and 
defeated Darius’s hosts at Gattga||^2<^ bog stn^gie 
of two hundred years bet]w.^.v:^.ejp^knd .Pefsia wM 
an end. The victory oonyerti^^i^mbmder/into thegteat 
king^ aud Darius into a fugitive,, pl^tender; aud 
.and 3usa submitted. At Alexis saorifi^cejl 
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to the native, gods, as lie had done elsewhere,' and this 
admixture, of the religiona^if all countries largely influenced 
the later phases of beathenisin. The piieats recognized 
the Cl^eek kings, and the later raneiform in^riptions com- 
memorate Seleuc^ valid ItAjitio^us, ' When Euemerus’s 
view sprec^, that tbs^'gbdir were- only deified men, a fusion 
of religions became Stitt earner. The worship of the Sun- 
god and of, OsiriS|‘,tne ^ the dead (especially under 
his Grecizod fprf^^at Sinope as Scrapie), extended far 
and wide. '. Iti fttinitiistoring these countries, Alexander 
separated the ci^^" military, and financial functions, and, 
where natives left in office, entrusted taxation and 
military command to Macedonians. The gieat power of 
the satraps had weakened the Central government of Persia, 
and ^Alexander adopted a wiser plan, but his generals 
restored the old system after his death. Tbo Persian 
treasures, dispers'i^ by the conquest, gave a fresh Btinniliis 
to commerce, especially as Persia was rich in gold, wliich 
was scarce in the 'West. Alexander had already prepared 
the way for a universal currency by coining silver 
didrachms and- tetradrachms after tho Attic standard, 
which became current coinage over most of the East ; thc> 
Ptolemies, how^iver, adopted the Pheenician standard for 
Egypt. Up to'this point the countries coiKptored adiiiittcMl 
of being more or' less assimilated and Hellenized; but, when 
Alexander penetrated through the [)asse3 that led up to 
Porsepolis in Persia, and thence to Ecbatana in Media, and 
again north to secure the defiles that lr<l down to the 
Caspian, and so skirting the southern flank of the range of 
Elburz to Hecatompylus in Parthia, tlie centre of the roads 
leading to Hyrcania (at tho south-east of the Caspian), to 
Bactria, and to Ariana, and then from Kandahar north wanls 
to Cabal, and through tbo mighty range of the llindu- 
Kush to Bactria (Balkh) south of the Oxus, and Sogdiana 
(Bokhara) between that river and the Jaxartes, and at la<t 
' as far ns ttb'Indus and tho Punjab, bis route lay through 
tribes th£t ^till possessed their native strength and power 
of resistance to foreign influence, though for tho luoinent 
overborne by tho superiority of tho Western arms. 
Alexander saw tho danger, and mot it by settling Ore(*k 
colonists in new cities which wore to serv(^ as militnry 
posts, dep6ts of commerce, and centres from which 1o 
Hellonize the country districts ; and many of them arc still 
important points in the East, though the desert has spread, 
and robber hptdes have stopped some of tho old caravan 
routes. Such places are Merv, Herat, Kandaliar, Cahul, 
Samarkand, Khojend. Bactria and Sogdiana were to servo 
as a frontier gainst tho wild hordes of the north, and thus 
Alexander’s Measures determined the fi>rtune of Transoxiaua 
for centuriea ’^‘ Somo iSative nileYs also were left to form a 
sort of barriertn front of the empiro to the north and east. 
Alexander^aiSt'^e main stress on securing tho great rivers, 
the Euphr^^^nd the Tigris, the Oxus and Jaxartos, tho 
Indus and 'Hydaspes. In Greece itself tho Miiccdoidaii 
kings unlield tySints or oligarchie.s, but hero freer 
municipal iiki^titations allowed to attract colonists. 
"Alezande$!f{aii!lier pla&hed to fuse tho noble Persian race 
with tke^Grtlelfs oy ^ intermarriage, anj by giving the 
Peraiaug^i^uaPrighta^m army and the administration. 

the best means for Helleniz- 
ing the.VnatiyeijL^^This a more generous plan than 
Aristotle’s to this i^ay of ruling barbarians would 

have ted tb'^'|bi|i^'Al^ander Eastern peoples 

were hot Tho culture of 

h^gypt'irOached ; *^0 awrbnomy and art of Babylon 

coul^ not bo the roK^ons of' Persia and India 

' afforded ^tter of t0[ Greek inquiry. These lands 

learn some- 

thing from Greece. THe^astbth h'atibus responded tq the 
and P^iyii|h,tegend to‘thte dajr preserves the name 


of Iskander among the names of their national heroes. 
Alexander’s conquests were to be justified by the result, 
by the union of East and West, and tho diffusioq of 
Western civilization over Asia. Even India should feci 
"something of the new influence.* Alexander would have 
made tho nations into one. An old WTiter says, “ The 
elements of the nations’ lives wore mixed together as in a 
love cup, and the nations drank of the same cup, and forgot 
their old enmity and their own weakness ” (Plut., JJp Fort, 
Ahjr.^ j. 6). There is, it is true, a rever.se to the picture. 
The oppressive conduct of many of the Macedonians thus 
suddenly put into power was an evil omen of whai? might 
happen if their chief was removed ; and, if the East was 
becoming Hcllenized, yet Alexander became in turn 
Orientalized. Could ho remain a Western king and also 
an Oriental despot? a Greek and a Persian? It might be 
good ])olicy, but Philip’s old generals could not help show- 
ing their disgust, and Clitus and others paid for it with 
their lives. The Greek states also felt the diflFerence. 
Just before his death Alexander required them to worship 
him as a god, and, without any regard to the rules agreed 
on at. the congress of Corinth, forbade tho federal meetings 
of the Achi^.'ans and Arcadians, and issued a decree restoring 
all exiles the various s(ab*s. Greece became practically 
a. province of the Kastern empire, and tlie yiatriots. who 
had maintaiiKid iJn* fight b>r freedom were more than 
juslificd by the ruin that c.ime on Greece through 
Ah-xiiTider’s successors. Even if he himself bad iii>t been 
spoilt by Kiici'css and absolute power, yet he wa.s but a 
lucky acciilcnt. And, tbougb tho liellenizing influence 
8[»n.*ad over much of the East in a way to which there has 
been blit one parallel, the inixtiuo of German and Roman 
elements when the barbarians invaded the empire, yet 
Alexamlcr’.s coin|ue.sts, while they Tlellcnized Asia, tended 
to Asiatizo Ilcllas ; they put an end to the genuine 
Hellenic s[»irit, to its productive genius and coiiMimmuto 
literary and artistic excellence, as well as to its political 
freedom. The Now Ckunedy shows how nati mal life and 
public interests had died out ; with all its fhie p.sychological 
analysis it docs but dwell on the cliuractcrs and .situations 
of tiaily life end purely domestic feelings. Rut the braggart 
soldier is now a common character in the play, and slavery 
idays a greater part than ever. Last of all, Alexander 
marched along the Cabul river, and through the pass of 
Jellalabad to the passage of the Indus by Attock ; but 
w'beii be reached the Ilyphasis (Sutlej) the weary troops 
refused to cross it and press on t() the Ganges. He then 
sent Ncarchiis di^wn the Indus, tt> sail round to the mouth 
of the Euphrates, and explore a route for Iraflie across the 
Indian Ocean. Nea rebus profited by the monsoons, which 
thus became, known to the ( Jreek sailors. The king himself 
went down the river to .see the great southern ocean with 
its stninge tides, and ho planned that an Alexandria on 
the Indus .should coinmnnicale with the Alexandria of the 
Nile valley by an intermediate harbour on the Euphrates. 
He further planned the circumnavigation of Arabia, if ijot 
of Africa also, and a voyage to the north of the Caspian. 
At the .sftfiio time Pythca-s of Marseilles was extdoriug the 
Rrili.sh and Baltic seas. This enlarged and systematic 
ex})loration of the earth, combined with increased means 
of communication among its inhabitants, was beneficial to 
civilization, if we may define growth in civilizatitm a.s 
growth in tho amount of services rendered to each other 
in civil society. The record kept by Alexander’s quarter- 
masters (hematistgp) of the length of his marches gave 
succeeding geographers important in format it>n ; ami it was 
more iisciful to Eratosthenes than the vague descriptions 
in the’ liistnrians, who were striving after literary effect, 
and some of whose accounts were ve,ry legendaty, for 
legends soon clustered round tho nonjo of t^hcf great con- 
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qiieror. Ale-Xfindor fteemB also to have had a descriptiott 
{(tnaff raphe) of the empire drawn out. After his return 
thro^igh the desert of Baluchistan, along the Indian 
OriiJin, he devoted himself to consolidating the internal 
admin istnition and checking the oppression exercised by 
Ills officers ; but he was planning new coiH^ucsts in the 
West, from all parts of which he had received ambassadors, 
when he died of niar^h fi*ver at Babylon (323 I5.c.), at the 
early age of thirty 4, wo. 

All attempts to keep his empire together inevitably 
failed, but his work done, since, \vhctLer for good or 
evil, tlfe llellenizing of tlie East determined the whole 
course of liistory. 'Hie army resolved that his child (not 
yet liorn) by his Bacfri in wife Iloxane, and his imbecile 
Iialf-brttther, Arlda-us, should bear rule jointly. First 

beidieiMs wa-^ in ned ugeiit, but llu‘. generals began to 
comhine agiin-it liiin, ami he perislied in trying to reduco 
to obcdi' iu*- I’toI-MiiN, the satrap of I'lgypt, the man who 
saw im»-t « ‘r.iily aiiil earlii'sl the tcmleney of events. 
Then Aiifi; *!m, who liad with difficulty defeated tho 
gallant aMt iiij.f of (]io (Jrec'ks under the leadership of 
Ai!h-]is to i* if.iiii lln ir fre«.Mh)m in the l/amian War, was 
made recant. On Lis deathbed he transferred the office to 
rolyspePflio]!, who .s(M»n proveil iinecjnal to his task, and 
even gave up JMiocioii, the leadin’ of the Macedonian l»arty 
at Athens, to death. Anfigoinis, the <*oinm!inder in-cliief 
in Asia, ilestroyed Eunn-nes, wlio was fiiithful to tlie royal 
house luifc was a (Jreek Iroiii Oanlia ami not a Macedonian. 
Tin tlnni tried to reunite the satrapii's ; but Etoleiiiy t»f 
Kgy[it, Lysimaclms of 'riiiace. and iSelemus of Bab^hm 
eornbiiud with (aissandor (jf Macedon against him, and lie 
fell (30 1 r..<\) at the battle of I]>xuri in I’hrygia. This 
decided the, liiial bt\ ik 141 of the enipite. Several native 
princes let.iine.l tin ir dominions and formed a kind of 
ijCLitral Zone between the new kingdoms, and the Oeta* 011 
the Dannbi niaiiitain'il tlieiriselves against lA'simachiis'. 
The ch-f' m ii> femK in the i*o\.jl Iion.''e, and its intiigut‘S 
with tlie gi iii-ral •*, n h d it to tle^d riu-tion. lloxane, the 
mollier of the iliild A l*\amler, bt*gjiii by miirdi'ring 
Ah'xandi i’.-' otlicr wii.* Si jIIim, tlio dangliter of J)ariiH. 
Alex. {rider’s i’ipirote, mother Olwnpias killed 1‘Iiilip 
Arid. ell ^ and his wil • llur^dice, and Cas.-ander kdled 
Olyiiii'iis herself, and afterwards Boxano- with h(?r son. 
Th(*re were similar b mis ami murdor.s in tlie liouse.s of all 
AlexandeiAs .succpssor.'H, exc(‘pl the early Ant igonids. ddieir 
marriages, like tho.M* of I'liiliii and Alexander, were of a 
\f ry Oriental cliar.ietiT : and ** in t hesi: families,’^ .says 
IMutirch, “mnnlel^^ of son-;, inotlicrs, and wives were 
fre‘jmMjt, ninnl-'rs of brothers weie even common as a 
Ti'‘ce-viry priM-antion for safety.” The gtiJieial.s assumed 
the lith' of king after l)emotl■i^s^s defeat of iTolenjy off 
Oyijrm; ('3t)7 n.e.), and their example wais followed by 
Agafliocles at S^racusf*, and Dionysius at lleraclea on the 
Enxiiu*. Drmetrius, aflfr his father's death at Ijisus, fled 
ti) (JriMMO. ami occnjjicd much of the country. llis%iceroy 
in Bo'oti.i was the hi.'^torian Ifieronymu.s of Oanlia, the 
friend ami follow' citizen of Eumenes. Demetrius bir a 
time even gained Mucodonia, but his Oriental rule disgust od 
tdic peojde, and lie laid to fly to Scleuciis, who man led 
his daughter Stmtonice. Seleucns detained him under 
honourable guard till liis death, perhaps with some idea of 
using Ids h^ ]j» if the balance of power should again be 
threatened. Wlien an enqiire breaks up, ohi geographical 
relations make them.si-lves felt, the great masses and 
divisions of the land exert their inliuence and affinities of 
race begin to show their old power, the natural boundaries 
of mountain and river tend to reajjpear ; and so it proved 
now. After Cas.saiider’s death, and the defeat of Lysimachus 
}iy Seleueus, Seleucus reorganized A.sia by breaking up the 
twelve larje satrap^s into noipro than seventy districts of a 


more manageable size. He then crossed to Europe to re* 
unite Macedonia to Asia, but murdered by Ptolemy 
Coraunus, eldest son of Ptolemy of Egypt — who had chosen 
his second son Philadelphus as his heir instead of the wild 
Ccraunus. Scleucus’s death ended the generation of 
Alexander's generals. A new state of things followed. 
Ceraunus fell in battle against tho invading Gauls, whose 
migrations gave a final blow to the old system. Part of 
the (raids passed on into Greece, whore the free states 
destroyed them, while others crossed into Asia and 
(occupied the country named from them Galatia, 276 B.a. 
La.stly, after Pyrrhus of Epirus, whose sister Deidamia 
married Demetrius, had more than once nearly gained 
])o.c.session of Macedonia, Antigonus Gonatas, the son of 
Demetrius, finally secured the succession, and restored the 
wasted rcMihn to the position of one of the great kingdoms 
by tlui side of Egypt and Syria, The last struggle of 
Athens against him in tlio war of Chremonidcs (a pupil of 
Z(‘no of C.’itium) proved fruitless. He also regained the 
JMaccdoniaii frontier on the side of Epirus as it had been 
in I’hiJips time, and tho Aous became tho boundary 
tow’anls tho Dardanians on the north-xvest. Of the 
kingdom thus restored his family retained possession till 
JVasens was overthrown by the Ronian.s at tho battle of 
BydiiaClOiS n.c.), but the later kings wasted their strength 
in useless wars instead of doing what might have been 
done, colujm ring and Tfellenizing the country up to the 
Danube. The I'^pirote kings Alexander and Pyrrhus had 
striven to found a new military empire in Italy, but in 
vain. The Apennines can bo seen from the coast of 
Ei>irus, and tluvso king»* were always stretching eager 
hands over tho sea to the new lands in the West, but their 
pow(‘r jirovcd uneipial to the task, and Pyrrhus’s position 
ill history is mainly important because his expedition 
brought (rrecce and Italy into close counexioti. Hia 
geniality of character improssed his contemporaries, and 
Ji.is left its imprcs.s on Roman and Greek legenil. 

In Asia ISelcucus had in vain tried to preserve the most 
easterly provinces, for the l^astern nature had at once begun 
to rojict against the Macedonian conipiest, and tho Seleucid 
kingdom had no true centre or natural limits. Randra- 
cottus, a native ejiicf, founded a great kingdom in India 
with Indian and “ J5ivanic”( Ionian, /.c., Greek) support ; and 
Scleiicus, after one campaign, gave up the eastern districts 
as far as tlie Parojiarnisada^ w^est of Oabul. Randracottus 
was perhaps sui>portcd by the Brahmans whom Alexander 
hafi opposetl, but tho J ’unjab has witnessed more than one 
revolt against the system of caste, which had its stronghold 
in the valley of the Gangca; and Buddhism soon became 
])redominaiit in the new kingdom. Tho edicts of Asoka, 
the second successor of Sandracottus, which made Buddhism 
the state religion (though Brahmauism was tolerated), 
mention Antioeluis Ptolemy and Antigonus (see India, vol. 
xii. p. 787, for a full account); and Buddhist missionaries 
began to spread tlie faith westwards as well as to thesoutb, 
and .some knowledge of tho c 3 Tle'of Eastern story and fable 
was cominuni(;iitcd to the Greeks. But we have not the 
materials for estimating tho inffucnco exercised in Asia by 
the Greeks t>n the new kingdom. Similarly a Grceco- 
Bactrian kingdom, wliich was made iiideiiwadSnt by 
Theodotus or Diodotus about 256 B.C., lasted for two 
centuries. Many of its coins have been found with 
legends at first purely Greek, but becoming gradually 
barbarized. Some of tho early ones resemble the gold 
coins of Antiochus IL of Syria, who ruled just before 
Diodotus made the new state independent. After the first 
five kings, however, the legends are in Prakrit as well as 
in Greelc The caravan routes were long .kept open, and 
in this way trade with China was maintained, and silk and 
other Chinese commodities reached Europe. Farther west 
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native Persian chiefs becamo practically independent^ such 
as Atropates in the Median district, called from him 
Atropatene, and elsewhere ; for the clan system was suited 
to these districts, and*they preserved the system of Zoroaster 
till Artaxerxes (Ardshir) restored the Persian monarchy, 
220 A.D. (see Persia). But even here Greek influence 
lasted on ; nor when Arsaces, about 2f)0 b.c., had set up tlio 
kingdom of Parthia and made Hecatompylus his capital, 
did that influence die out in Parthia. Even the new cities 
founded by the Parthian kings, such as Dara, were on the 
Greek model, and largely inhabited by Greeks ; and soino 
of the chief cities retained Greek municipal constitutions, 
such as Cteaiphon, which took the place of Seleucia on the 
Tigris as Solcucia had taken the place of the old capital 
Babylon — 

** Of later fume, 

Built by Emathian or by Partliiiui bnnds, 

The great Soleiicia, Nisi his, and there 

Artaxata, Teredon, Ctesiphoii.” 

So again in Asia Minor native chiefs began to rule in 
Armenia, Bithynia, Cappadocia, Paphlagonia, and Pontiis ; 
and some of ibom, such as the Cappadocian princes of tlie 
Milhridatic family, who afterwards ruled at Amasia, 
claimed descent from the royal Acliaunenid liouse of Pt‘rsia, 
or from leading Persian houses. They, as well as the 
princes of Pontus, intermarried with the house of Seleucns, 
to which their help was important. Bithynia and Pontus 
liad an era of independence, frtiiii which they reckoned 
their dates just us the Syrian kings did from the return of 
Seleucus to Babylon. The independence of Jiula*a under 
the Maccabees was established at a later tinie(st'.e Iskakl). 
All these w’^ere subject to the Ilclleniy.ing iniluence of tlio 
Greek towrns; and the Greek language spread everyw’ln‘re„ 
even among the Galatians, as we see by tlu) in8cri[>lions. 
^Niconiedes of Bithynia founded Niconiodcii in h.i’., as 
a Greek town; it soon rivalled Nica*a iu imporlanco, and 
wo owe to it Arrian, the liistorian of Alexander. Tlio 
barbaric princes often took wives, miiysters, ollicers, en- 
gineers, literati, artists, actors, and intermediate age*nts of 
all kinds from some Neighbouring Greek city, a custom 
w^hich had begun before the time of Alexander, as we sec 
in the case of Mausolus of Caria. In Pergamon, ab(»ut 2.'>S 
n.c.,Phileta5rus, by the help of tho royal treasure, lAadc hiin- 
Bclf independent, and under Eiimencs and Attains tlin little 
state showed much political skill in Irirnming the biilance of 
power between the neighbouring dynasties. Attains took 
the title of king after a victory over the Galatians on 
the Caicus, and this victory was comiiiemoratod by tlie 
Gigantomacliia around the famous altar lately discovered 
at Pergamon (ace Couzo, Besrhi;(:ibun(j tier Venjamtitiarhui 
BUdwerke ; Overbeck, Geschichte drr Griechisrheit P/tisfik^ 
3d ed,). Tie also sent commemorative statues to Athens ; 
one of which, long celebrated as the Dying Ghuliator, 
is now seen to be the portraiture of a tlying (JaulisU 
chief. Greek art, transplanted from Athens ami the 
Peloponnese to Pergamc^i and llhodes, though it had ac- 
quired a somewhat florid tinge, was yet not utnvorthy of 
its descent from the schools of Phidias and l^ysippus, and 
owing to the close alliance of these two cities with Rome, 
as against Macedon and Syria, this revived Greek art found 
its way t8 Italy. Pergamon also bocanio a centre of Greek 
learning only second to Alexandria ; and, when Ptolemy 
cut off the supply of papyrus from Egypt, Crates of Mullus 
in ^ Cilicia (whose name was only second to that of 
Aristarchus) is said to have revived the old Asiatic qso of 
** parchment ” — a name which itself preserves the memory 
of Pergamon. Papyrus, it is true, remained the usual 
material for books till about the 4th century, when the 
Christian CAAftch finally adopted the new material due to 
4he inventioo of Crates (see Birt, Das antike Buchweaen). 


All along the coast also a number of Greek citiss acquired 
►Tactical independence owing to tlie division of power 
among the princes, Greek as well as native, wlio were 
further kept in check by the invading (bulls. Such -ivero 
the cities of Byzantium, Cyzieus, llerac.lca, Sinope, and 
Olbia on the uorth-west of the Black Sea, jmd Pantirapaanii 
.>r Bosporus between that sea and the Pains Ma otis. The 
true Greek spirit survived above all in Rhode-;, as it did 
ilso at Massalia in the West. All the more tlid the Syiiaii 
kings strive to maintain their power by founLling cities 
under their owm rule, wdiich were made attractive to new 
colonists by .something of municipal inde[)cndem;j.-, witli 
the right to bear arms, to coin money, aiul to manage their 
wm judicial affairs. Each city had its dcnins, .senate, 
archou^^, and generals. There W'ere four of these great cities 
in .Syria itself : — two inland, Antioch on the Grontes, the 
rciitest conimerciiil entrepot in the East, and Apainea, 
the military centre of the kingdom ; two on the cua.st, 
Scleiicia, with its rock fortri'ss to serve as a refuge in time 
of trouble, and farther south Raodicca on the sea, among 
its rich vineyards. They were all named after the royal 
family. Ollier towns were named from places intJreeco 
r ^luccdtaua, sneh as Achaiii, Amphitmlis, Apollonia, 
Arethusa, Astacus, Rerrea, C^dlipoiis, Clialcis, Kdessa, 
!ler:ea, Larissa, Maronea, Orojms, Pella, rerinllius, 'IVgea ; 
for the op] .re.->sefl Grei ks of Greece itself and t»f Magna 
Gr;eeia here found an outlet b)r tlii'ir energy. Some 
military colonie.s were ]>lanted on the west ami south of 
Galatia, to keoi» tlu‘ Gauls in cheek, and guard the roads 
eailing fn>m Lbrygia, the ceiiti'* (*f tin* commerci; of Asia 
Minor, to the towns on the eo:i-;t ; siu h nmm’i' Antioc’h in 
Pi.--idia, Apamea (’ibotus, S} miad i, and 'riiyatiia. l\ven 
P.ilesline, notwitbstanding tin; temporary sncce-s of tlio 
M.icctibees, w’as iiill of Greek towns like the later Gmsarea, 
and the manufacturing tM>[uilation iiseil tin* Greek langu.age. 
\\\; have some traces of the state of tilings in the Hennttmien^ 
n nork of tliis jK'riod, tboiigb fidsely altiibiited to Aristotle ; 

d tin* ].it(*r palilical literature sliows that m«*n had a 
clear idea of tin; aims and means of the jiolities of the da}', 
and that diplomacy and international law hail con.^iilcrably 
developed. Thus a largo inllux of new I lollen’c blood was 
poiiretl into the lands on this siile of the Tigiis, into Asia 
Minor, .Mesopotamia, and Syria ; during the eeiiUiry after 
Alexander’s death neail^ two Jmndn d eilies wa re founded, 
:ind the (Jreek race, bec'iiiu' predDuiinant in western A'^ia, 
though of couive it was ditrerentiaf ed b} thi* various |»eojdes 
wliicli it undertook to as.-^imilate, and by wliicli it could 
not but bo influenced in turn, espcidally a.s the prinee.s 
found it necessary to cunciliatc them. The hi-'-tiaians of ^ 
the time are mostly lost ; but many inseriptions survive 
which .show" wdiat a blending of populalioris took place. 
One gives us a ivscripl of Aiitigonus on incoriiorating tlio 
]ieotde of Lebcdiis with the Teians. Another show’s that 
Magnesia became abst>rbed in Smyrna, now restored after 
it had long lain waste. Others tell us that places like 
P>vtlira' and lasns recovered .something like independence 
owing to the needs of the Syrian kings. Amidst, the feuds 
of the great ])o\vers the Ionian stales recovered their 
freedom, and were able to form a kin<l of feileral union. 
^>iiiularly wo hear of the community (Koti or) of Bithynia, 
of Asia, au.4 the like. A new life of a somewhat ditVerent 
kind from the old (ircek life in [lolitics, religion, and science 
dates from the revolution elTecied by Alexamlcr’s cvaujne.*^ts, 
tbough in the lower strata of the country ))opulati4Ui old 
beliefs still had some bold, .as is evident by what Pausanias 
found existing even in his <lay in Greece Rut old 

di.stinctions tended to vanish away, only that bi t ween poor 
and rich acquired still greater force, rnatcri.d interests 
became predominant Wo see also that in the manu- 
facturing towns the workmen had forinbd bcnetit societies, 
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and secret pr public associations of various kinds. And it 
was in these conimercial centres, with their somewhat 
cosmopolite character, free from old prejudices and U 
that, Christianity found an early home. Greek freedonL. 
made a great impression iu the tilast. The Greeks had 
system of castes, no close priesthood, no sacred books like 
those of India to limit their develo]miciit ; their views may 
almost be called cosmopnlitati, and the distinction between 
“Greek” and “barbarian” alinidy tended to disappear, as 
Alexander perhaps had wished, Attic speech became the 
basis of the new written language, and, with Attic customs, 
prevailed at the courts of Alexandria and Babylon, of 
Bactra and Pergamon. Attic plays were acted at Ctesiphon 
down to Uonian times ; and the later rhetoricians and 
sophists imitated th(j masters of Attic oratory. The Greek 
view as to Philip and Alexander was thus enabled to 
hold its own against the prevailing Macedonian tone^on 
these matters, especially when Macedonia lost its leading 
position, for that country producetl only soldiers— with the 
exception of Marsyas of Pella, and of King Ptolemy, who 
wrote with true military brevity an account of Alexander’s 
campaigns, which Arrian wisely preferred to the more 
, romantic account of Clitarchus. But, though the towns 
became llellenized, yet the Hellenistic populations did not 
possess the liighest qualities of the Greek mind, as the 
Burrouriding elements and the climate naturally wnuight 
some alteration. Polybius looked with surprise at the 
Greeks settled in Alexandria. The Jiving forces of Greece 
— its productive genius, self-organizing power, and active 
spirit of political life — were weakened and' gradually lost 
their energy. The Attic language became the Hellenistic, 
Attic eloj]uence received a florid Asiatic tinge {though 
Aeschines himself taught at llhodos), but true eloquence 
can only flourish, as Tacitus [loints out, in a free state. 
Literature and art lost their connexion with a true natiimal 
life. Architecture took another character, and tlie plastic 
art of Pergamon, though derived from Athens, and that of 
Rhodes, though derived from the Sicyoiiian school, through 
Chares of Lindus (who nKnlelled the Sun-god, known ns 
the “Colossus”), had lost tlui self-restraint and dignity of 
the highest. Ciroek art. But the Mqipression of |>olitical 
freedom turned the force of the Greek mind nil the more 
strongly into other channels, and science and criticism, and 
speculation and literary histt>ry, made a great advance. 
Considerable schools w’cre op^^ned at Tarsus and other 
centres of commerce. As the free stale lost its power over 
the min«l, mon had recourse to pliilosoidiy, and regained in 
mental birtitude and independence the outward freedom 
^tbey had lo.st. Then this feeling reacted on politics, and a 
generation of ])atriots like Philiqxemen arose, worthy to 
repre.sent Greece in these her last days. The new teaching 
of freedom came forth, as was right, from Athens; it wa.s 
the followers of Arcesilaiis, the founder of the new 
Academy, who freed Megalopolis fn)m its tyrant. The 
later developments of philosophy were mainly due to Zeno 
of Citium in Cvi>rus, and to Kpienrus, who finaJly tauglit 
at Mytileue and T.ampsacus; but Athens was still the chief 
home of their teaching. The writing.s of the great 
philosophers of this ago, hfiwcver, are rrni.stly lost to us, 
as well as those of the historians, and after Aristotle there 
is a strange gap in the tradition up to the Chri.stian era. 
The Greeks now wished to know^ the early history of the 
East, and the h.istern peoples wished fo make their history 
known to the great literary nation. Hence Beroaus wrote 
the history of Babylon for Anti neb us TT., from the archives 
in the temple of Belus, Manetho that of Kgypt for Ptolemy 
Philadelphus, Menander of Tyre that of Pho nicia, and 
‘ Jewdsh writers^ the history of their race and religious 
views, which aro finally summed up for us by Philo and 
dosepbus. The sacred books of Egypt, Palestine, and 


Persia were to bo found in the Alexandrian library, an^ 
the religious syncretism that resulted from the mixture of 
races prej^red the way for monotfieism and for Christianity. 
The astrology, however, and divinatidn of the East in turn 
'^ade their way among the Greeks, and led to curious 
superstitions, and a whole* Hteiatare of Sibylline books 
and similar forgeries sprang up. Christianity itself spread 
chiefly in the Hellenizcd towns ; the country districts were 
much longer in feeling the new influence 
It was in Egypt, however, that Hellenism was perhaps 
most highly developed. The Ptolemies gained Gyrene and 
Cyprus, and struggled hard with the Syrian kings for the 
possession of Phoenicia ; Palestine was as of bid the battle* 
field for the king of the north and the king'S^ the south. 
The Ptolemies oven held Seleucia at the mouth of the 
Orontes for some time. The history of these ^mes is lost 
in its detail; the only thing certain. is the spread of the 
Hellenistic spirit in the East. Many Jews were trans< 
planted to Alexandria and Cyrene, occupied larg^. quarters 
of those cities, and had full civil rights. * Tho Ptolemies 
also pushed south into Ethiopia, and the African elephants 
which they trained for war enabled them to oppose the .j 
Syrian army with its Indian elephants. A Greek inscrip- ' 
tion at Adulis, though of later origin, commemorates the ' 
conquests of the third king of this line. These kings also 
secured the route dowm the Red Sea, reopened the old canal 
of l^eclu) leading from^thc Nile into that sea, founded 
Arsinoe and other important towns, and made discoveries 
on the route to India. The new information thus gained 
was recorded in the geographical works of A^harcides of 
Cnidus and Artemidorus of Ephesus. The old trade of 
Egyi)t harl chiefly consistfid in the -export of com; now the 
wares of Arabia, South Africa, and India came {hrough . 
Egypt to Europe, and ships of Alexandria became frequent 
visitors to the western waters. Even in Asia Minor Efgrpt^ 
won influence as Syria lost it, and a court poet (perhaps^ 
Theocritus) was Justified in praising the Egyptian king wfeb-^' 
was master of the sea. Tho carrying trade .had fallen 
largely into the fiibids of Egypt from the time when the 
w'ur between Scleucus and Antigonus stopped the trade of . 
the caravans by land, and the import and export duties 
formed a large part of the Egyptian revenues, After the ; 
return of* By rrhus from Italy, Philadelphus even made a ., 
treaty with Rome. Tho Sicilian Greeks might be rivals in r 
trade, but the Italians were good customers, and produced^ 
the excedlent wool which was invaluable for the Egyptipi\ 
iminiifacturos, as the cultivation of cotton inf. Egypt had ' 
but begun. Puteoli, tho first really good port to the south , 
of Homo, was the diief centre of the tr^b even at this 
early time. The Egyptian trade was 'concentrated in- 
Alexandria, which thus became one of the 'greatest cities ^ 
on tho earth. Science flourished there,* and fuen like;,: 
Archimedes came thither to study. Much of what’^^asdbne v 
was dono for ever. No mathematician has^to radbmi^hstMe-j 
the problems of Euclid. Geography waa fouled fay.? 
Eratosthenes of Cyrene on a mathematical and ^ronomicu • 
basis : he first calculated the mfl^itude of tlfejearth by f 
measuring an arc of the meridian, the proc^ einjployed at 
tho present day. Modem astrc.ib&y too’ is th^IjiataraK 
development of the work of HipparcSnjiti ^nd: 
Erasistratus and Hcrophilns investigate^mefitruetuft r 
functions of the valves of the bea^^^y^ of ;l' 

sensation and motion, and thtts’,^ 

formed between anatomy andi^icinw^^^b^myeu^^ 
sort of college, numbered' 

Aristophanes, and Aristarchus ^ey |; 

fixed tbetgxt of the classical principles ; !*- 

and grammar assumed the foytn ittci^jlSlf^tentnries, P^iy ^ 
itself had a kind of second snn)toec%it]it,C^^ ftid^^ 

Apollonius Bhodius, and, 
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Theocritus, Bion, and Moschus. All the knowledge of the 
past was treasured up fo( transmission to a futim age. 

There was no more unity among the Jl^edonian 
monarchies than there had b^n amon^ the free cities of 
Greece, and the kings were even leas able to combine 
against Borne thhUj,the rejiublics against Philip. When 
Philip y. tried to keiSp the Romans out of Greece, he met 
with no support from Antiochus the Great, and was defeated 
by Flamininus at .Oymoscephalae, 197 b.c. Antiochus in 
' turn had no help from Philip when Scfpio crossed into Asia 
and defea^ the^Syrlan army at Magnesia, 190 b.c. Last 
of all, PerseuB wteoverthrown at Pydna (168 b.c.), while 
Antiochus Bpiphanes was trying to plunder Egypt ; and 
Macedonia was divided into four districts, like those out 
of which, the kingdom had been originally formed — 
Amphipolis, Thessalonica, Pella, Pelagonia. The Romans 
in many respects carried on the work of spreading Greek 
culture. They gave the Greek cities of Asia a freer scope 
for their actiol(\^ the country ; they united the wludo 
Greek race, eatitVand west, under one rule, and opened out 
the world to their enterprise. We meet with many great 
* names in this later age, speh as Posidonius at Rhe^des, 
Galen at Pergamon,* Strabo at Amasia. Epictetus was a 
Greek Blave from PJirygia. Cappadocia became so 
thoroughly Greek that the church itself owed to it such 
men as Basil and Gregory. The Greek inHuenco even 
spread to Palmyra in the desert, and its ruin in the third 
century marks the 6 rst great check sustained by Ilcllenisni. 
But under the rule of Rome it may almost he said that the 
primitive unity of the Graeco-Italian race was restored, and 
the work of the Macedonian conqueror completed in w estern 
Asia. 

This article ia mainly hosed on Orntii’s Orrrec^ ami Droysm's 
2d cd., 1877. For more dotailod aorounls and lor 
the personal history see Alexaxiikk, Antiuoni s, An mu in s, 
•^NTIPATER, &c.. The origin nl authorities are collcoU'd in I>i»i<ds 
OrmH, and his yfi*rirtnw,s, 1877. (r. W. lio.) 

> MACEDONIUS, a deacon, was raised to the patriarchate 
of ConstarPtiuople as successor of Eusebius of Niconiedia 
by the Arion bishops in 341 A.n., while the orthodox party 
elected Paul, whom Tiusobins had superstuled. I’he 
partisans of the two rivals involved the city in a tumultuous 
broil, murdered Plermogcnes, the general whom Constantins 
II., daring hie own absence, had onij)owere(i to preserve 
order, and wpre not quelled until tlie emperor himself 
returned to the city and banished Paul. MMccdonius was 
recognized as^j^triarch in 342. In that year Paul again 
returned, and w'as again banished, aud Macedoniu'^, amid 
much tumult ; and bloodshed, was forcibly installed in his 
see by the imperj/stl troops. Compelled by the intervention 
of Constans lln^348 to condno his authority again to one 
church, and tb resign the patriarchate in favour of his 
former .opponent, ke was reinstalled in 350. He then took 
vongean^ On his bplponents by a general persecution of the 
adherents of tbh^icene cre^. In 350 he occasioned a 
di8a8trou#%nd blopdy tumult in Constantinople by causing 
the ashes ^f Oonstantiub Great to be removed from the 
dilapidated 'church - of the Apostles to that of 8t Acacius. 
In 359, oh the f division of the Arian party into Acacians (or 
pure Ariims) aiid seoai-A^ians, Macedonius adhered to the 
latter, and in b^nsbciuhneo expelled from his sec by the 
council o| T^ot^jUftiriople in 360. He now became avowed 
leader 6f ' 'of Macedonians, or 

, tenet was that the Holy 

Spirit is''Butlln£na^^ tnfiueiaob pending the universe and 
not a person ilh||^hbjjf fromL :the j^ and the Son. He did 

not long 8uiwi^;;bk:l$eposiriom ^ 

'MAOEIO, ot 'IdAO^ a ci^, of^razil, the chief town of 
the province of Als^fl%;and bne of the ports open to foreign 
trede^ is slfcuaW fd)o'ut J60 kUes sonth of Pernambuco, 
in 8, lati^on ah eminenoohbouta mile from the shore, 


in the midst of luxuriant vegetation. It pos^BSOs a fine 
cathedral and an elegant house uf assembly, as well os a 
cotton inspection office and a custom-house. As its harbour 
«at Jagndra ou the coast is but slightly protected by* reefs 
and a small peninsula, and the water deepens slowly from 
the sandy beach, vessels cannot ap[»roacli tlie piers (of 
which there are several), and have to be discharged and 
loaded by lighters. Trade, however, is on the iiicrea«^e, 
and will develop largely on the com})letion of tlie railway 
to the interior. In 1880 44 British and 35 foreign vessels 
entered, with a burden respectively of 17,624 and 10,482 
tons; and cotton and sugar were exported to the *1101011111 
of '1 181 and 27,810 tons. In 1839 the town became the, 
proviiKiial capital instead of Alagoas. The population is 
about 20,000. 

MAGERATA, a city of Italy, the chief towm of a pro- 
vince, a bi. shop's see, and tho seat of a court of appeal, lies 
22 miles south of Ancona, and 17 miles by road west of 
Civita Nova, tho nearest station on the East Coatit Railway. 
Crowning the t()[> of a hill about 1300 feet in height with 
a picturosf(uo mass of buildings enclosed by walls and 
towers, Macerata looks out over the Adriatic and the 
valleys of the Totenza and the Chionti. Tho cathedral is 
a modern structure of buf little interest; hut some of the 
chiirelies, and especially some of tho palaces, — J^alazzo dei 
Torri, Palazzo Bonaccorsi, iVc., — am fine pieces of architec- 
ture ; aiul nt a short distaneo from the town stands the 
beautiful »S. Maria delle Vergini, designed by Galasso da 
C^arpi, but often attributed to Rramantc. licsides the 
university, Macenita contains a communal library founded 
by Leo Xir., and, in the inunieipal builflingS| a collection 
of antiqiiilies from Helvia Ricina. Its infant schools were 
the fii-st established in the papal states. Glass and pottery 
am among tlie manufactures, and three fairs arc held 
yearly. 'Die population of the corninune has increased 
from 19,283 in 1861 to 20,219 in 1881 ; that of the town 
was 10,065 at the former date. 

Mnorr.it i, wrll :is Upoaiiali, w.is r»)undrtl l»y the inlmbilantft of 
llu'iiia nltt r the deslMU’tinii oftlu-ir rity hy Ahirii* in 408. During 
tin* Loiiih.ird p(‘rioil it \v:is a tlouridiing town ; hut it was from coiii- 
jurulixe insignilicaiire tliut it was raised l)y Nichohm IV. to ho I lie 
s«*at <if the governov.s of the Alareh, 1^' Ihe viceroy of Frederick 
11. it was eiich>sed in the l.Sth century hy ii new line, of walls 
iiiori! than 2.)r miles in eireuit ; and in the troubles of the next two 
tnujdred yrars it h.ol frrquenl oeeasion to learn their value. For 
the most ]>uit it remained faithful to the pojies, and in return it 
-xvas rewanleil by a multitude, ol pri villages. Though in 1797 the 
iiiliJihitunts tlieir gates to the Freueh, txvo years afterwards, 

when tli<! <*ountiy pt'ojihi took refuge within tlie walls, the city was 
taken by .storm ami delivered lo pillage. I'he bi.shoprie, of Macer- 
nta dates t’loiii the .supiiressioii *>1 the see of Keeanati (1.3‘J()), 
Cresoimheni, the poet of the l.'Jtli emtuiy, his namesake tho founder 
of the Arcadian Aeadomy at Romo, and Mattoo Riee.i, the Chineso 
iiii.ssionury aud sehohir, were natives of the <-ity. 

MACXlILLrVRAY, William (1796-1852), a writer on 
several branches of natural science, but best known as an 
ornithologist, was born in 1790. He studied as an arts 
student in King’s College, Aberdeen, gi*aduating M.A. in 
1815, and also studied medicine, but did not complete the 
latter course. In 1823 lie became assistant to the professor 
of natural Idstory in Edinburgh University ; and in 1831 he 
was- appointed curator of the museum of the Royal College 
of Surgeim.s in Edinburgh. In 1841 he became professor 
of natund lii.story and lecturer on botany in Marischal 
College, Aberdeen. He died in 1852. He pos.se.'^sed a 
wude and comprehensive knowledge of natural science in its 
various departments, gained no less from personal oKserva- 
tions in ihe course of frequent excursions through diflcront 
parts of Scotland than from a study of the collections 
under his charge in Edinburgh and of books. His industry 
and extensive knowledge are amply shown in his published 
works. He contributed numerous articles on the zoology, 
botany, and geology of Scotland to tho 'scienti^c journals 
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in Edinburgh, to tho Magazine of Bolai\y and Zoology^ and 
to tlie Tmnmctiom of the British Asmciation, He ftlso 
assisted Audubon in his classical works on the Birds of 
Amerku ^ and ho edited Withering’s British Botany. 

Ilis larger works are minieroiis, and include biographies 
(of Humboldt, and of zoologists from Aristotle to Linnams), 
Text-books of Botany, of Gralof/y, aud of Cotichology^ a 
History of British Qtfailrnyeds^ a History of the MMnsca 
of Aberdeen^ Bnnf, and Kinrardiiif. a Manual of British 
Ornithology^ and a History <f British Birds, in 5 vols., 
1837*-52. The last work liokls a high rank from the 
excelloift deacriptimis of I ho structure, habits, and haunts 
of birds, and from tho um‘ in classihoation of characters 
afforded by tlioir intonial organs. In LSoO he spent some 
time in the Highlands of Aborjlcenshire. ’riio results are 
embodied in llio Xainraf History of Derside, published 
after his dealh by cuininaiul of the <pioen. 

lie ma le eiMKsiderable colli'ctions, alike for the instruc- 
tion of liis students and to illustrate the zoology, botany, 
and geol(\gy of the parts of Seotlaiid examined l)y him, 
especially around Aberdeen. His suceess in enlisting the 
iutcrt'st mid co-operaliun of his sludenls is sh<»vvn by tho 
assistance aekiuavledged by him in his work on the 
mollusca of that distriet. Ilis ilev’ofion to his favourito 
sciences made him apt to be careless of risk to lioalth, and 
seems to Lave led to the illness that ])roved fatal. Tlioiigh 
his reputation rests ehi«dly on his works on bird.s and on 
molliisea, Ilis other writings are alst» of intere^t and value. 
In .some r(»[»ects he was in advance of most of his con- 
temporaries, e.g., ill the opinions in regard to species 
published in his Text-b,jf,k <>/* Botany (pp. 210, 211) in 
1840. 

His r(‘|mtation Tiiiglil b(‘cn gn\il<T ns a s[u-ci!dist hnd hn 

rostriftiil bi> iu\<stie itions NNilliin a.niv)\\i‘r limit -i, Imt this he 
ivjis fomi <l<»ing ns mn<-]i by the wide r.mge of .subjeers 

that 111* li.el to b'jiidi ns by Ids iintiir.il iiMdimit ion. lie bad to 
eTieount»*r diHi* tillirs m taming wliat b id bei'ii alrmdy 

iiiTom|)]idn d by naturalist-. ♦ b* win n* rmm tin- w.mt of ji gund lili- 
rarv nml <>f nannal eolN i l idiis tbi r* ten m **. Tt» tlii-. taet may be 
trail'll a teiidi'iiey to r.-gard a-. nud'-s(‘i ilicl nnd tn naim* whatever 
animals he was unable to idi-nlily tiom l-nuk-. wiihiii his ri aeb, as 
Wi 11 .1?. oi e.i'.innal .i|i{i}iient iiegli , t ul woik dnneliy olln rs and some 
|M*euli:ii views Mii mmiein latme and ation. 

Tbroni'lioiit lii^ lib- ii» < luii ny dillieub ie-,, in part nii'.ing fiom 
tin* pnblieation ul' kis Ihui k-:. |.l esM-il nil liim ; and tn this it wa.s 
|irobal)ly line, at Iea-.t in pail, fliat. d<-»[>it<* an amiabl»^ n.itnie, be 
at tiiii' S e\piesi.ed bim-.< If in ennlrovei^v in a A\ay tlnit imule him 
keen nppnneijts. 1 1 IS bnnks sliow lliat tmm all Iniuble be tound 
relief ill tiai in;; the ]nonr'> ol wisdnin ;ind of gntMim-s in nalnie. 
T]iroii;/]mnt liis was a laborimis life, and Jn-.l bi*lnie bis d« at b be 
1‘niiipb ted bis Ilisfnru ill lintrJi tin «ii lining and \\(fitliy 

meijioiial nf an < arm stand true-loait'd n.itniali'l. 

IIm faniilv iiibeiited a tasre Ini' similar pui-'^nil.. < bie son, .Inbii, 
eon? I ibiile.l '.f veral ‘iiticb-- to niaga:dne4 on tin* natni.d ldanj\ of 
SiMtlaii'l, . 111 ] |in)ili''le'd an aeeoiint of tlie voyage round llie Woild 
of H M.S. “ U.ittll -IMke." nil bnaid W llieb be Was liatUIalist. 
Aiintbi 1 snri, I’.'.ni, }iul'b-lied an Finn/ in lS;*i.4. 

M A(/I f TA \"KL1 jl, Xu'i'oia) ( I was born at 

Florence on the .‘bl of May 1 100. His micestiy ohiiiiu'd 
blood relitioiidiip witli tin; lonls of Morite.''purtoli, a fief 
situated between Val di and \’:il d’KI>a, at no great 

di.stance from tin*, city, in i MV.) i be castle of Montespertoli 
Imcmiie the piopcrty of Xim idn’s great graml father. At 
this d.ite the Maeliiavelli, likt* other imbb'.s of the Florcntiiio 
cojitado, hud been ab^oibed into Uie body of the burghers, 
and had begun to seedv distinction a-; ollicer.s of the republic. 
They counted numerous priors and gonlalonier.s of justice 
in the generations which preceded the illu.slrioiis secretary. 
Niccolb’e father, Bernardo, who was born in 1428, followed 
tlie profession of a jurist. He. held landed property, 
chiefly near the village of San Casciano, which was worth, 
according to a recent calcuhxtion, .something like .£250 a 
yi ar of our monoy. Ifis son, though not w^ealthy, was 
never who^^y depeiylent upuj^ oiticial lucumix 


MAC 

Of NiccoUVfl early years and education little is known* 
He is said, to have studied under £he grammarian Marcello 
Yirgilio Adrian! ; and his works show wide reading in tho 
Latin and Italian classics. But it is almost certain that 
ho had not mastered the Greek language. In that age of 
liifmanisttc erudition, it is noticeable* that the three most 
eminent writers of the Renaissance — Machiavelli, Ariosto, 
and Guicciardini — owed their training to the literature of 
their own nation. To the defects of Machiavelli’s educa- 
tion, as it appeared to men of Oiovio^s stamp, we may, in 
part at least, ascribe the peculiar vigour of his stylo 
and his speculative originality. He is free from the 
scholastic trifling and learned frivolity which tainted tho 
rhetorical culture of his century. He made the world of 
men and things his study, learned to write his mother- 
tongue witli idiomatic conciseness, and nourished his 
imagination on the masterpieces of tho Romans. Machia- 
vcHi shared the enthusiasm of his race and period for 
antii]nity ; but the antiquity he worshipped was confined 
to the coni nion wealth of Rome. Not the arts, the letters, 
and the pliilosopliy of the Greeks, but the Latin histories 
in which the statecraft .and organization of tho Romans 
im\ doscribed, ni rosted his attention. His habit of thought 
is marked fliroughout by a strong Latin bias. 

The year 1404, tho year of Charles VHTI.^s invasion and 
of the Metliri’s expulsion from Florence, saw Mtichiavelli’s 
lir.st cntrunci; into public life. He wais appointed cleuk in 
the second chancery of the commune under his old master 
Alarcello Yirgilio Adriani. Early in 1408 Adriani became 
chancellor of the republic, and Maphiavelli received his 
vacated oftice with the ravk of second chancellor and secre- 
tary. This post he retained till the year 1512. The 
masters he had to servo were the Dieci di Libertk e Vaco, 
who, though subordinate to the signoria, exercised a sepa- 
rate coiitrnl over the departments of war and the interior. 
They sent their owm amhassndcirs to foreign powers, trans- 
acted bu.sines.s witli the cities of tho Florentine domain, and 
controlled tlie military establishment of the com/nonwealth. 
The next fourl.eeii years of .Machpivelli’s life were fully 
occupied in the voluminous coiTcsporulouce of his bureau, 
in diplomatic missions of varying importance, and in tho 
organization of a Florentine militia. It would be tedious 
ami niiinstriictive to follow him through all his enihassioa 
tt) petty courts of Italy, tho first of which took ))lace in 
1 IDfi, when he was .si-nt to negotiate tho continuance of a 
loan to Cathi'rine Sforza, countess of Forli and Jmola. A 
more important mission followed in 1500, when Machiavelli 
travelled into France, to deni with Louis XIL about tho 
affairs of l^isa. Tt is ('nough to say in general that these 
embassies were the scIkh)! in which Machiavelli formed hi.s 
political o])inion.s, and gathered view's regarding the state 
t>f Europe and the relative strength of nations. They 
not only introduced him to the subtleties of Italian 
tlililomacy, but also extended his observation over racc.H 
very different from the Italians in their social and consti- 
tutional devclopnicnt. He ihus,^4n the course of his official 
business, gradually acquired principles and settled w'ays of 
thinking wbicli lie alterwards expressed in writing. He 
wa.s at no time a])hilo.sopher or man of letters by profession, 
and when he came to write he gave to the worl^ tho con- 
densed result of pnic.tical experience, combined with medi- 
tations on the Latin historians, rather than a methodical 
system. 

Ilis office obliged him from time to time to draw up 
proposals, and memorials on questions of the day, which 
he presented to tho Dieci. One of these, on tho affairs of 
Pisa, belongs to 1499 ; a second, on the condition of 
Pistoia, to 1 501 ; a third, of more ffeneral (^nportance, on 
the right way of dealing with the r^els of 'Valdichiana, to 
1502. In this last-named i^ooament some of the points ot 
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view which stamp his lator works with a distinctive 
character emerge into prominence. We find him seeking 
parallels and precepts in Roman history, laying down the 
axiom that human nature is identical throughout the ages, 
exposing the futility of half measures, and finally appealing 
to Cesaro Borgia acT a model of political sagacity. It is 
clear from this brief and early composition that Machiavolli 
had already formed the habits of thought which dis- 
tinguish him. He has begun to idealize Borgia’s policy. 
He interweaves historical reflexions with contemponiryr 
analysis, using the past to illustrate the present, and 
expounding practical doctrine from texts derived from 
Livy. There is also noticeable tlio uncompromising spirit 
of the man, who was destined afterwards in the I'riw'ljte 
to subordinate all minor considerations of morality and 
conduct to the one object of political attainment. 

Tn the year 1502 Macliiavelli miuTieil Marietta Corsiiii, 
the wife who bore himscvenil children, with whom, in spite 
of his own infidelities, ho lived on good t('rms, and who 
survived him twenty-six years. In the same year Piero 
Sodei'ini was ehusou gonfalonier for life, in accorrhince willi 
certain changes in the constitution of the stiite, which 
were intended to bring Florence closer to the X'eniilian 
type of government Tliis was an iinj>orUint event in 
MachiavelU’s career, for ho now became intimately coiinecti*d 
\vitli Soderini, assisted him in currying out his policy, 
suggested important moasures of military reform which 
Huderini adopted, and finally was involved in rnin by his 
fall. Machiavclli, it may be said in passing, had the 
(jualities of a good servant and a practical olliciul. lie 
remained faithful to Soderini through the dillicultios of his 
lator years of power, and spoke well of liim suhstHpicntly. 
Yet he was a severe critic, blaming the gonfalonier for 
weakness of administration andluilf measures; and, when ho 
died, ho indulged in a sarcastic epigram on his <»ld muster 
which docvS less honour to his loyalty than to his wit. 

The year 1502 was marked by yet unotlier <lerislve 
incident in Machiavelli’s life. In Octtjber ho was sent, 
much against his wiU, as envoy to the* camp of Cesaie 
Borgia, or duke of Valentino, as he was now oalleil. I’h 
duke was then in Romagna, and it was Macliiavelli* 
duty to wait upon and wateh him. lie was able imw 
to observe those intricate intrigues which ciilminatid 
in Ceaare’s sciziiro of Sinigaglia and the treachenuH 
murder of his disaffected captains. Fruin what rcnifiiiisof 
Machiavelli’s letters to tlie Died during this pel iod, aiul 
from his tract u])on the ^^o^h tvnvto iltl Dttrd Vitfuifi/f'* 
•jitiU iimnmzza/re Vitellozzo we are able to :i[)[inM*iate 

the actual relations which existed between the t^^o men, aiul 
the growth in !Macliiavolii’s niiihl of a political ideal l>ased 
iil)on his study of the duke’s character. Macliiavelli wa 
a more spectator and critic, by no means an ailvisi'r of 
the duke. He seems to have been even weary ami 
uneasy in the network of hypocrisy and crime in wliidi 
he found himself, —refreshing his s[)irits with jocular 
letters to his private flioiuls, and witli the study of a 
Pliityroh which they sent him. lie was also able to 
stigmatize the Borgia’s conduct from a conventional point 
of view, as is proved by his calling him a “ basilisk ’’ anil 

hydra ”i^iri hjs DecemuilL Yotho conceived the strongest 
admiration for his combination of audacity with diplomatic 
prudence, for his adroit use of cruelty and fraud, for his 
self-reliance, avoidance of half measures, employment of 
native troops, and firm administration in coni|nercd pro- 
vinces. More than once, in letters to his friend V^itori, 
no less than in the pages of the Principe^ he afterwards 
expressed Lis belief that Cesare JBorgia’s behaviour in the 
conquest of provinces, the cementing of a new state out of 
scattered elements, and the dealing with false friends or 
doubtful allies, was worthy of all commendation and of 


Bcrupulous imitation. Hydra and basilisk wore terms, not 
•f reproach, but of panegyric, on the lips of the writer who 
framed his prince to acquire the nature of the fox and of 
the lion, who spoke familiarly of fnMll aci lhrafrzze 

and whose conception of Virfh was self-reliant 
ability. As he watched (Vsaro Borgia al this, the most 
brilliant period of his adventurous career, th*' man hecamo 
idealized in his reflective but inuiginalivi'. mind. Uuuiid 
him, Jis a hero, ho allowed his own conceptions of tlio 
perfect prince to cluster. There was so much in the conduct 
f till* duko which exactly tilted with tliuso conci ptions, so 
imich of that ideal Lad coiiver.'icly hi^en deri\e(f at lii^t 
liind from the diike himself, tlint the hero and the advin- 
turer were, as it were, coiifouiuh'd. That M^l(•hia^ ^•lli 
sc[i;ir;i1<‘d the actual Ck'saro Borgia, whom he afterwards 
saw, rnineil and contcmptihle, at Jiuiiiv, from this radiant 
rriMture of his political fancy, is prohahh'. That th(3 
('••rv.ire of history does not exactly match llie Duca 
Vnlciifino of Machiavelli’s writings is eevlain. Still the 
fa<-t riunuins that henceforth Macliiavelli cherished tho - 
id»‘:d image, of the statesman whidi he had moilelled upon 
rv<‘ire, anil railed this hy the name, of Valentino. 

On his return to Florence early in January l.a03, 
Machiavi'Ili began to occujiy himself witli a projeid, he had. 
long since, formed, and which his recent attendanci^ n])oii 
(N‘sire Horgia li.id strengthened in liis mind, 'riie duties 
«*f his otlice ohli;ge<l him to stinly the miidil ions of military 
ser\ico as they then existed in Italy. Ilo was familiar 
witli the disailvantagcs under which rejmblics hdmureil 
when they engaged profe.ssional captains of adventure and 
lc\ied mercenary troi)[)S. The. bad faith of the eomloltiero 
P.iolo Vit(‘lli (heheadod at Florence, in 1 lOP) Irnl deeply 
imj)re.‘.M‘d him. fn the w’ar with Tisa he had observed 
the insubordination ami unlrustwanthiness of .soldiers 
gathered from the dregs of dilleient distiicl.s, serving under 
egotistical and irresponsible coiuinaiiders. His reading in 
Li\y taught him lo admire tho llom.in system of employ- 
ing armie.-; raised from tlii^ boily of the, citizens; anil 
Oesare. Borgia’s metlioil of gradually Bubslitiiting llin 
troops of lii.s own ducliy for aliens and mercenaries showed 
liim that this [ilan might be. adupted walh snei'ess by lh 63 
Italians, lie was now determined, if po-.sible, to furuisli 
Floreiiee. with a naliniial militia. Tlie gonfalonier Sudevini 
entered into his \ie\\.s. But ohstacle.s of no small magni- 
tude arose. First e.ime the finam ial dillicnlties in which 
the (loNcrnmeiit was then invulveil. The suspieion and 
jealousy of tlje Florentines had ;d.M> tu be encountered. 
Some of them feared le^t Soderini, if ho armed the eoinmoii- 
w'oalth, w'oiihl aspire to tyranny. All alike w^rc a(i\er.so 
to arming tho poj»ulation of siihjiet eities like Arezzo and 
(V)rtona; for it must be reim-mbereil that an Italian 
republic ruled its pro\ince with the despotism of an 
autocrat, and the towns hein'atli its sway were always 
p.uiting for independem e. The question of money was 
iminediuti'ly piessiiig. Farly in loOJ 3Iadn’iivclli drew 
up for Soderini a. siieeeh, /^/.wv/z-.s-o pt hi 

in W'hii'h the duty and necessity of liberal 
ex[»eMditinv. for the pndectioii of the state were lixjioundi'd 
iqmn jinnciplcs of soiiiul jiolitical |-hilo.so}»hy. JVtuceii 
tliis date and the last niontli i>f 150G .Mnehia\elli lahonieil 
at Ids I'.ivoiiritc scheme, working out incnioriais on tlio 
subject fur his ofllco, and suggesting the outlines of a. new 
iiiihtiiry organization. (.)n tho Olh of Decend»er ir>iK> his 
]>lan wii'^ apjirovcd by the .'<ignory, and a sj.eii.d ministry, 
called the X<tve ill Ortlhunrtt c JZ/Z/inq w.is appointed. 
Macliiavelli immediately became their sicril.irv. ’Hio 
country district.*? of tho Florentine, dominion were now 
divided into departments, ami levie.s of foot aiddieiv were 
made in order to eecure a standing militia. A coinmander- 
iu-chief had to be choaea ,for tho pew- tru(|pH. Italian 
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jealousy shrink from conferring this important office on ti 
Florentine, lest one member of the state should acquire a 
power dangerous, to the whole. The choice of Soderini and ^ 
Machiavelli fell, at this juncture, upon an extremely 
ineligible person, none other than Don Micheletto, Cesare 
Borgia's cut-throat and assassin. It is necessary to insist 
upon this point, since it serves to illustrate a radical 
infirmity in Machiavelli's genius. While forming and 
promoting his scheme, he was .actuated by principles 
of political wisdom and by the purest patriotism. But ho 
failed to perceive that such a ruffian as Micheletto could 
not inspire the troops of Florence with that devotion to 
their country and that healthy moral tone which should 
distinguish a patriot army. Here, as elsewhere, he revealed 
his insensibility to tluj ethical element in human nature. 
Know’ing that Dim Micheletto had worked well for Cesaro 
Borgia, accustoineil to disregard private morality as in- 
significant in [uiblic conduct, he ivas satisfied to entrust 
the discipline and education of his raw’ militia to a 
.notorious villain. Ilis indifference to personal ethics led 
him now’ into a practical blunder, as it afterwards vitiated 
his political writings w’ith a philosopliicfd error. 

Meanwhile Italy had been the .scene of memorable 
events, in most of whicli ^Tacliiavelli took .some part. 
Alexander VI. had ilied suddenly of fever. Julius Tl. had 
ascended the papal chair. The duke Valentino had been 
checked in mid-career of conquest. Macliiavelli was sent 
to Home during the (M)nclave, when he rencw'ed Lis inter- 
course with Cesare Bi>rgia. On this occasion ho seems to 
have felt nothing but contempt for the hero of liis dreams, 
who had sunk into insignificance and almost abject 
submission. The collapse of the Borgias threw’ Central 
Italy into confusion; and Machia\elU had, in 1505, to 
visit the Baglioiii at Perugia and the Petnicci at Siena. 
In the following year he aex’ompanied Julius iqioli his 
march through I’eriigia into the province nf Kmilia, where 
the fiery {>ope .subdued in person the rebellious cities of 
the church. IJ [ion these embassies ^Tachiavelli re[>resenled 
the Florentine Dieci in cpiality of envoy. It was his duty 
to keep the ministry informed by means of frequent 
despatches and reports. All this while the war for the 
recovery of Pisa was slowdy dragging on, with no success 
or honour to the Florentines. Machiavelli had to attend 
the camp .and provide for levies amid his many other 
occupations. And yet he found time for private literary 
work. In the autumn of 1504 ho began his Dernntafl, or 
Annals of Italjt, a poem compo-cd in nmgh terza rima, 
and now remembered only for one line describing the 
courage of Piero Oapponi, wdien Ik? defied Charles Y 11 f. 
to his face in 1495 : — 

“ Lo strL'pito dolV arnii c dF 

Non poto fjir ( lie non fosse’ .seiilita 
La vocf d’un (.Jappon fra C4.*nto Oulli.” 

About the same time ho comi^oscd a comedy on t.he 
model of Aristophanes, which is unfortunately lost. It 
seems to have been called Le Masrhrre. Giuliano de' Ricci 
tells us it was markerl by stringent satire upon great eccle- 
siastics and statesmen, no less than by a tendency to 
‘‘ascribe all human things to natural causes or to fortune.” 
Tha;t phrase accurately descrihe.s the prevalent bia.s of its 
authoFs mind. 

The greater part of 1506 and 1 507 was spent in organiz* 
ing the new militia, corresponding on the subject, and 
scouring the country on enlistment service. But at the 
end of the latter year European affairs of no small moment 
diverted Machiavelli from these liurnblcr duties. Maxi- 
milian was planning a journey into Italy in order to be 
crowned emperor at Rome, and was levying subsidios from 
the imperial burgf^s for his expenses. The Florentines 
. thought hi^ demands excessiva Though they already 


had Francesco Vettori at his court, Soderini judged it 
ndvisable to send Machiavelli thidher in December. He 
'^ravelled by Geneva, all through Switzerland, to Botzen, 
where he found the emperor. ■ ^ ^ 

Tiiis journey was ati impoitant n^oment ^ hii life. It enabled 
him to ‘study the Swise and tlie Gennans ii^their homes ; and the 
re] )ort which he wrote on his della Magna, 

n’ckons among his most effective x^olitic^ studi^^. Instead of con- 
fining his attention to the analysis of parties or the portraits of 
eminent persons in the countries ho had traversed, Machiavelli strove 
to estimate the essential elements of national 8Uccos9 or failure. 
The anli(]ue sobnoty of the Swiss, their absolute 'equality^d inde- 
pendcius’. tiiuir efficiont national militia, insph^ him with such 
admiration Unit henceforth the Swiss appeared to him the model 
of modi’in nations and the most formidable among the neighbours 
•f the Italians. He pointed out that tbeWength of Germany lay; 
in the free cities, while the emperor was weakened, not only by ' 
his own indecisive character and wont of funds, .bttt by the jealousy 
of the feudal princes. The German princes, the biughs, and the 
cm pirn being ill-aecorded, and the Swiss being hostile to all alike, ' 
this vast nation lai’ked the force w’hich its excellent morality, sober 
living, nnd vigorous military organization ought to have secured it. 
AVhat is mo^t remarkable in Maidiiavelli's repoi^t is his concentrated 

It to realize the exact political weight of the German nation, 
and to penetrate the causes of its strength and weakness. Ho 
a1t(‘inpts to grasp tho national charac.ter as a whole, and tbence to 
dciiuee praetical conclusions. Certain mistakes he undoubtedly made. 
He treated the Swiss, for example, too much os though they were' 
a ]»art of (hTiiuiny. He exaggerated the simplicity and sobriety of 
th race at large", seemingly insj)ired by T%citus, and inflamed in 
111 \\n imagination by syinpatny wMth a people who realized his 

clicrished dreams of national health. His inaifference to ecclesi- 
aslii ul (juestions pri'Vcntcd him from diseeruing the crisis of the 
Ihtormation, which was on the verge of pirccipitating Germany into 
the (liscord rif religious wars. Yet, allowing for these drawbacks, 
w’«* arc astonished liy the insight into details and the co-ordinating 
faculty which enalded this ItalianHo draw so discriminating and 
animated a jiortniit of the CerTiians for tho benefit of his republic. 

'Die same, great qiialiti(’.s an^ noticeablo ip his Jtitratti delle Cose 
di Fr(ftn‘i(t, which he drew up after up embassy :to Louis XII. at 
Rlois in 1 .^>1 0 These notes upon tho Freneli race are more scattered^ 
than the report on Geniuin allUirs. But they reveal no less acumen 
combined with imaginative penetration into the very essence of< 
national ('xisinu’c. He points out that tho special stren^h of 
Franco lies in lier centralization. The monarch is surrounded by 
obedient fViidal vnssaks, tlio most powwful of whom are of the royal, 
blood. 'Dicy in tlicir turn draw their w’ealth from the people. 
Feudalihin ail element of discord in Gerfnaiiy, haa^been cofiverted 
into monarchy, and become tho cohesive bond of society in France. 
On the other "hand, thi.s cent niliza lion contains a grave element of 
danger for the future of France. Tho people are ground down and 
li.'ive no lilx’rty. Maehiiivtdli points out how, in those circum- 
stances, the ]»ith of tlic French army is its chivalry, and why the. 
king is always obliged to hire German and Swiss infantry for his' 
wars. Tlic ItitmUi abound in pointed observations upon the 
French clinracter which is w ell contrasted with that of the Spaniards. 
But w’hnt constitutes thi; originality of this tract is Macniavelli*s 
d. termination to reali/.o to Inmself and to his readers the political 
\alu(; of the French ]»cop1e as a whole, and thus to foirm a solid^ 
ha.sis for judging of its nrobablo behaviour in the future. ‘ In this 
case, as in tho case or Genminy, he attempts.'to'jtetimate'tha; 
jihysical, moral, and intellectual capacity of an' atitagonilrt with 
whom bis country has to grapple. It may be said that, Franca 
as W’ith Germany, Inj wholly omits the p^bilit^ of^teligiotMi' 
perturbation. ‘ 

While engaged iqion this topic, it may be well: to mention that 
^bicliiavelli displayed exactly the same force of am^jysis 'lh laying; 
hare the central causes of weakness in^ Italy itselfii:’ .^e^disam£ 
merit of the po]mlation by selfish despots and indoleic^ti|iieimblics; 
Iho consequmit growth of a vicious moroenary. 

Tnemlx’rmeiit of tho nation into petty, mutiiaUy^Jeiu;dns parcel)^ 
duo for the most part to the solfishnoss of Ronie] tlie IblA'of antique 
sobriety in mannf’.rs, and the almost total doitaf^on nf the peo^e,', 
fostered and encouraged by tbeii? dobhuched 8pir{:mal,leadevs,----theseu; 
he says, are the causes which have made Ijtuy /‘motp^ 
than the Hebrews, more downtrod^ t^n^tho^tjiPersiaAS, more‘ 
disunited than the Athenians.” Thia’4ii/hj^.>lfi$ to aiMUsa. 
his policy for the Italians. Suffice lijliD tewthjji^^iS'Aame method^ 
which he applied to Germany and,,,l^im;<'sup^^ with, 
general conclusions about Italy, and to. view yrith a 

truly terrible clairvoyance that desjiera^tj^^seaM of hi4 country 
for which he afterwards invented revviffieft despmteV 

Machiavelli returned Qermato iii June 1508. The 
rest of that year and a large.twtil^^jSOO were spent in 
the affairs of the militia sod'^he w^ Pisat.^" ChfdEly 

.VI'-’'' 
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througti his exertions the war was terminated by the 
surrender of Fisa in June 1509. Vf Meanwhile the league 
of Cambray had dis1;firbed the peace of Italy, and Florence 
found hamlf in a perilous position between Spain and 
France. Sodettni’s; Government grew weaker. The 
Mediccan {»rty^. lifted up ^ head.^ To the league of 
. Cambray succeedm ; the ^ Lega Santo. The battle of 
Bavenna was fomht,' and the French retired from Italy. 
The Florentines' spectators rather than actors in 
these great eve^i^ . ' But they were now destined to feel 
the folLeffects otthem. The cardinal Giovanni de’ Mcdiei, 
^who Was present at the battle of Eavenna, brought a 
Spanish army; into Tuscany. Frato was sacked in the 
August of „ < Florence, In extreme terror, deposed the 

gonfalonier, opened her gates to the princes of the 
bouse of M^BcL ' « 

The Government on which Machiavelli depended liad 
fallen, never to rise again. The national niilitia in which 
he placed unbounded confidence had proved iucilicicnt to 
protect Florencb^iW the Lour of need. Tie was surrouridcd 
by political and personal enemies, who regarded him with 
jealousy as the ox-gonfalonier’s right hand man. Y ct at 1i rst 
it appears. that he still hoped to retain his ottico. llo 
showed no repugnance to a change of masters, and began 
to mako overtures to the Medici. The Nove della Mili/ia 
were, however, dissolved; and on November 7 , 151 ‘ 2 , 
Machiavelli was deprived of his appointments. lie wjis 
exiled from Florence and confined to th(! dominion for one 
year, and on November 17 was further proliil)itcd from 
setting foot in the Palazzo Pubblico. liuiti stared him in 
the faoe; and, to make matterf^ worse, he was implicate d 
in the conspiracy of Pier Paolo Boscoli in February 1513 . 
Machiavelli had taken no share in that feebli3 attem[)t 
^gainst the Medici, but his name W'as found upon a 
: memorandum dropped by Boscoli. This was enough to 
; .ensure his imprisonment. lie was racked, and only 
; released upon Giovanni de* Medici’s election to the papac-y 
in March 1513. When ho left his dungeon, he retired to 
a farm near San Caf^piano, and faced tlie fact that Ins 
' political career was at an end. 

Machiavelli now entered upon a period of life to which 
we owe the great works that have rendered his luime 
immortaL But it was one of prolonged disappointment 
and annoyance. He had not accustomed Limsilf to 
. economical living ; and, when the emoluments of his ofiice 
were withdrawn, he had but barely enough to support his 
family.' The previous years of his irianhooil hid been 
spent in continual activity. Much as he enjoyed the study 
of the Latin and Italian classics, literature was wot his 
business; ncji^ had. he looked on writing as more than an 
occasional aihudement. He was now driven in u[)on his 
books.f^r'th6;employment of a restless teinjieramcnt ; and 
to this .irksomeness, of enforced leisure may be ascribed the 
.prodQdtibii. 'Of"‘!the Principe^ the Dm'orsi^ the Arte Jet la 
the; .pomedies, and the Star la Fiorentlna. The 
linwine^ of ^'MachiavelK’s mind in the first years of this 
retiremtmivis brought before us by his private correspond - 
, ence. ^THe, letter/ with Vettori paint a man of vigorous 
intellect nn& feverish activity, dividing his time between 
8tu(}iea vulgar dissipations, seeking at one time distrac- 
tion ia lo^ intrigues and wanton company, at another turning 
to the great antiquity for solace. It is not easy for 
a modetrn spirit in which the 

author of down to exchange obscenities with 

the author brthh flbissmario dfilla Storia d* Italia, Nor can 
t^ged’thftti MactiiavelU plunged into dissipation at this 
erisis to escape' fronjt^'icare,^ that,. he penned filth because 
he had no otjxer oedupatibh for fiis thoughts. From the 
camn.of Borgih in 1503|^'when his mind was on the stretch, 
watQi^jl; histdi^ in^the making, he' had' written 


similar trash to his acquaintances at home. At the same 
time this oqar8ene|8 of taste did not blunt lus intellectual 
sagacity. 'Bis letters on public affairs in Italy and Europe, 
especially those which he meant Vettori to communicate to 
the Medici at Borne, are marked by extraordinary fineness 
of perception, combined, us usual in his case, with philo- 
sophical breadth. In retirement at hi.s villa near 
Pcrcussina, a hamlet of San Casciaiio, Machiavelli com- 
pleted the Principe before the end of 1513. Tins famous 
bi>ok is an analysis of the methods whereby an ainbili(uis 
mail may rise to sovereign power. It appears U» Lave 
grown out of another scarcely less celebrated wofk, upon 
which Machiavelli had been engaged before he took the 
Prinri/m in hand, and which he did not finish until some 
time afterwards. This second treatise is the iJiscorsi xttl 
prlma llhro ddle Devhe dl TitoLirlo, which will henceforth 
bo mentioned in this article as the Di^cor&L 

Cast in tlif form of comini'iits on the history of J.ivy, the iJiscorfti 
aru r<*}dly an imiuirv into tlio g<*ne.si.s and TiiaiiitenMiiee of Males, 
how M;iiiN e<»me into being, prosper, and <Ieeli]ie — in what fonns 
lliey fail be liiodrlled and niaintained. I’ln* is an ofl'Mioot 

fioiu the iiniiii tbeiiK* of the /v/.s 7 V//-.s/, setting forth Al{ieliia\i*lli’s 
views at large and in di*t<iil ii]ion the natiiro of ]n'iiicip:dities, the 
method of eemenling them, and the <|njilities ol a .sinre.ssful 
autocrat, iieiiig moni limited in subject ainl inoie imb pemlent tis 
a w*»ik of literary art, this es.say detaehes itself from the main body 
of tile Disrorsi, and has attracted fur more attention. AVe feel lliat 
tbi‘ rnuri/tK is insj)in‘d ^^lth gi eater ierveiiey, as though it.s author 
h.id iiion* than ii speeiihitive aim in vii‘W, and hionglit it fcntli to 
s<-rve a. stieeul laisi.s. The moment of its eoTujio.'sition was indeed 
deei.sivc. MaeJiiavelH judgeil the case ol Italy so desperate that 
salvation could only ho e'^peete«l from the intervention of a power- 
ful dj.spot. The nnilication of Italy in a state jn’oteeled by a 
national utmy W’ns the* rheiislied drc:iin of Ids life; and tlio 
]>eioiMtiou of the, Prinvipi' sln)Wsthat he meant this lieatise to h.ive 
a direct hearing nn the prohh'm. We must l)e eaiefiil, however, 
not t«) fall into the ein>rof supposing that he wiote it W’ith the 
sole ohjeet of inetdiiig an occasional emergeney. Together with 
the the Prhi<‘i/>r contains the sp**euhitive fruits of his 

c\ju rii'iK e and ohs(*rvalioii comhimul W’ith liis tleductioiis from 
Itomaii history. Tlie two works fi»rm one coherent hoily of opinion, 
not s>.st«*matiieiilly expressed, it is true, hnt hase«l on the same 
inineiph s, involving the same comdusions, ami direeU*d to the same 
philosophical eml. ’That end is tlni analysis of the conception of 
tin* state, studied under t w'o main types, republican and mon.iieliieal. 
I’p to ihc date of Machiavelli, moilern political philo.iJ)phy Innl 
alw.iys ]»iesuppt>scd an hh al. Medneval s]»ecul;ition U>(»k the ehurcli 
ainl the empire lor gr.intid, as divinely appinnicd instil nii<»ns, 
umler which tin*, natiojis nf the earth miisl. Iloiiiisli for tlie .sjetee of 
man’s jn'ohatioii cm this planet. Thinkers dilleied only as (liiells 
and (ihihcllincs, as leaning on the om* sidi* lo pajial on the other 
to impeiial sinnemapy. Jii th'* levlval of leainiiig, sclmlaiship 
.siippl.intctl si Indastu'isin, ami the old ways of iiiedi.eval lliinking 
wore forgotten. But no .-aih-st.intMl philosophy ol any kind i*imTgt»l 
from hum.inisiii ; tin* political lueuhialu>iis i»t the schohiis were, 
like their ethifiil tieati.sr.s, for the most. [>art vJn'toiical. Still the 
humanists elhrted a delivery of the intellect fiom what had become 
iho l»oiidageof(ih.solt te i«lea-.,and creali-da new medium forthespecu- 
lalivc l.icnlty. Society m Kiin>pc h.id oulgnnvn the conditions of 
the Middle Age.s, a.nd this new hum.inistie atiuosplierc. coiiesptujdcd 
to the mw [ih.ise upon wliidi the mod<TU nations -wc-uj entering. 
Simuliaiieoiisly with the revival, Italy had passed into that stage 
of her existence wliieh has been called the age of (h'spots. The 
yoke of the ein|)ire had hei‘n shaken otf. The ehitn'h Inul taki*n 
rank among Italian tyraimiis. d’ho peninsula was, ixuigldy sju-iik- 
inir, divided into principalities and soveieign luties, eaeli of which 
claim' lantociaiic jnrisdiclion. These sc]mrate des]»oti.';ms ow ii.mI 
iMi eomn ial lie, were I’l mil ded on m» cfuninoii y/z.v or liudit, 

hut wre ‘ted in a netwoik of conlHeling inteiests and cli muc- 

fnl tii[»lo -omidiMt keen ami positive oiditical intdli- 

geiice emerg(‘d in tin* Italian rare. The re[a>its ot Venetian anti 
rhireiilim* amh}i.ssajlors at this epoch contain the liist g« ims of an 
tttlcinpt tt) stmly ]»diliea fmm the ptunt of view of m it nee. At 
this moment, Maehiavclli inte.rvenes. lie was conseittu.s t>f the. 
changi* vvhieh had come over Italy ami Europe. He w.ns aware 
that the old strongholds of mediieval thought must he .ihamhined, 
and that the doeaying ruins of mediaval institutions tuniished 
1)0 biihis lor the m*<*tion of solid' nuliticul edilitt fdt lh« 

corruption of his country, an<l souglit t»> bring the vvoiM hack to a 
lively bcuse of th« necessity for vetormation. His originality coii- 
dsts in having oxtemUvl the piisitive inle.lligi iici* of his century 
from tlio sphor^ of contemponirv polities and special iutereats to 
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nitiii at largL- trpirdtMl aa a political being. He founded the science 
(>\' iu»liticj5 for the modern world, by j'oncciit rating thought upon 
its fundamental priiici]des. Mucli that is lumatuiul in the forced 
severajtK ‘0 of ]>olitics from ethics, mucli that we know now to bo 
untrue in the conceptiou of nation. il «le\cIo]iiiuint, much that 
ollViids our moral sense in the jiistijieatiou of inittuity for public 
eiid^, much tliut the ex]MTienee of the last three oentiirh'S has 
sliowii to be mistaken in the theory of the. state considered as a 
work of ]»lastic art, niiicli ilia I laloiigs to the. Keniiis&anoe, and 
has perisheil witli that ]a*nod of li.insitioii, iniieh tliat is wrongly 
api»li«Ml from the ex}ieri«-in'«‘ o| Italian di}>loniaey to polities in 
gnieriil, uin he notnl by tie* .■-tuili-iils of Mai'hiavelli. AV'e feel the 
W'.int in him of a tle i"ULli ]'!iil'»Mi}»|iieal ediieation, the continual 
Oscillation helwei n >jn - ill ^ll\(^ and prai'tii'al [loiiits of iri(‘\v, the laek 
of systenV and the iit‘”ljL:' “f iing*‘nt tlelinitioii. We sunnise 
that, had he slutlii ii I’l or tie* lirst <*hapteis of 

Arhilotl<‘’s .iiid A '. r-s, he-mi-ht perliaps have avoided 

wlnit has lifcM til*’ si i.nihljJiL^-l'h'i-k to ^»*jjeioU'' leaders — liis indiifer- 
enei' to nioial i iLrliti-oii ui-'.a'. indi-'jifiisaldi* to stairs no less than 
indivnluals. Wr i* uo t hi-^ uiniuahtu'd iin iile.itmn <»f the doctrine 
th.it meaii'^ aie jii-nre d nuls, a d»»' tiine ienilcr4Ml odious by 
Jesuitry to till ii'tt'l. in iiiiiul, aiul imamipatiMe with any .''ouiid 
si’ieiiec oi li'iMi nrtN. We know tluit I'thn s cannot lie sj-vensl, as he 
,srV“n il tln iii, fi(»m poliiii s; ih.it , thoiioJi ii.l1 ionaLlilicis lioiu [>ri\ate 
duty, !>o:h .in- ha-ed upon tlie .same iimwulaMc piineiph*s; that the 
lorrnt ?■ 1. iiil.>, nilii llie giowlh ol tlui i.ior, to appto.e(‘h t*vcr iiioio 
jii.-iilv to tiH' loiimr; .iijil th it it is Iho luin'lion of the political 
pill! o^oplii r t«) kiM-p this sti'adilv iii \ii‘\v. Wc liavc liMViied to 
r»*gaid naiioiiN, not im r»'l\ a.s mali-iial.s to be iiioiildeil l*v a law- 
gi\. i, but Us l4it.d 4)igaiii.siiis, wbieb, liowevi-r nio.hlieil by men of 
gi'iims, nli. y ilu-ir own luw.^ of i vidiitioii. We h.ivo outgr«)wn liis 
ailmii.it itui of antimiity, and tb) not ludieve tli.il modern st.ib's 
sboiild .s< I k to m.iiiel tlii*m>4 !n I S iijion tin* tvpi* of Koim*. We 
pt neivi* til it his id«Ml of a]tiiiiee, winkiiiL'' by Ituce, fiaiul, eiuclty, 
dis'-imul.iUon to a n.il.iin enil, was tin* < n ituh* of < iri iimstaiiees, 
whieh e.m-,. d Inm to .idvoeate tlie opposition ol \ioleiiee to anandiy 
as I he tiiily po^vibli- iisorl. riit'.sc an* tbdintiojis t») lu* imule from 
^I.n hi.i\ 4 111 s l4 i !iini;, r4'e;,u‘ded a- limil, 4)r .is ill^t i m-tiva* for ihtj 
tlliu s in wiiu 11 we Il\ e, lilll, W hell Wt* h.n 0 Iimde 1 lies»* th-dui'lUUl.s, 
theit; 11 iii.iius llie f.u I ol 111 '' ,14 bi4 V4 nil lit. Ib* iM gaii U) stmly 
nun, not ac4*4ir.iinu: l<» soim* ]ir' 4*Mnei piion, Init as In.- t4»nn4l tlieiii, • 
1144*11, ii4jt in lli4' isolation of oin* cnlniN, Iml us a wlode in Iiist4iry. 
114.* <li4-w bis 4'nn' liiNi-nis fi<nn tlu* na<iir4* 4jf munkiml its4df, 
“ a'-’4M ibiiio all I bines to minii.il e.tu..^l ^ or to f<ti tune,'’ in this way 
lie l4‘st4Mi*il tin nnlhoii 4ir .s!U'l>, a m4tho4l w]ii< h h.nl b(*(‘U 

n4‘^d4i.lid -ici tin* d iv-^ ••! An- bole. lb*l'oini4d .'i 4*o]j. i ptioii tif 
t ii'* 1114 . 11 ). I'll ‘'I lie, will !i m.ii ki d I h • 4 h)>.e id' tbi M iihlle Agt .s, nmf 
auti4 ijnled ll.4* ii4‘\t jih !-• 4.1 rhi: 'p-' in di V4 l..pni* lit . in', pti 114 * 4 *, 
.ab.iiimx tloi-i points wlm h .ne p-in-ly h.iliun <11 stHm^ly tin«*lur4*4l 
with lli4* .mlhoi s p4‘i..oniil p4*( uli.uilii )iM ticui.<l th4* iiniii.m'b.s 
of tin* liitb .ind 17lli I'litmii-., tie* monaivb-i wlm-e motto 
w.is ■i."i f li'-. 4l...‘ti'iii4* 4.f ,4 mition.il militia f4.re- 

.sh.i'h'Weil llie •,\'.f.;ii wiii. li 1, i-, ;jj\(n t'.ie.ib in .irm.s to ri.iii«*o 
aij'l t»eini.tny. 111-. in-iLdif inl»» tie* 4 4n-4^s nt Il.iliin 4i»M .nleins* 
w'lii I iinjpl' te ; ,in<i lie* i4.jin.liis wbi' b li'* .•‘in.rye-.teih in tlni 

]>4Ti»i.ilion.s 4/f till* rrmtijK' ainl \\iv >l> Iht (.H'l'rjj lia\4* sirn-e 

bei n .ipplii'il in ll.e iiiiitii .it imu i.f Ji.il\. I.:i-.lly, win n wi* om-e buvi* 
tr. 4 -il ouisi Ivi Jrom tin* iiiirij..itb_\ 4 m rii'h-r - .1 bs bis s-*vi lam-i* of 
erlili s f|..m tie* lii'M ‘if polilJ *-., wlen we Inue uner inu-b* piopi-r 
Jll!o\..inee 1<I1 bli pel llll.ir Uv III phl.i'.' 1 bin.* *’ fl o<ll ‘UIOI f-Voli ” or 
“-i 4 ih r.iti / i' i4),(*,” not lii]i*_j is h !l l.ul .nlniimlioii l«ij bi-x m4*iil.il 
attitii le. TiMt li thr- atliunle 4)j‘a patiiol, wh4».siw with op4*ii cy4-s 
ih'* iiiiu ot !•!- ■ le.jiit 1 V , w Imi }.ni n d iib..\e ail tlum^s to sale Italy 
.ind i li.o in h<*i pLo-.- .11114.110 tii4* powei fill iMtion->., wli4> )j4-lil tin* 
duly 'll' •-■ll-'.n jllie- il) iln* mo^t .ib^iiliue S4 iise, w'lii;s4' V4*ry liiiiibi- 
tiiiii-^ . 11 . I nii-t:il\4 (iiie to an .1 h^m bin;' p:nsii>n for tin* stut4.* 
belli' .'in*. I mi^'ki hi n.'i.ii tiliit.d. It win. .M.n hi ivi'lli’.s iiiteii.so 
pre'»M*up!itnin w I'.li t In^ ]iioi.I.*m wliul a st.jb; i'.*ind Imw to found 
one ill i*\i.-4iing .ii.iinj-:in 4-, whi4h4MU-''d the m.iny ii4lill4-s of 
hi.s sp4 'Ui.it.Vi* wMiiM l)-i/.d'd. .i^it W4 n*, with tbe, biilliam-y 
of his own dis 4 * 4 ,v.‘i\ . 4 oin . nt i.ii- .1 m .iiieiition on tin* one ijei'i-.-i.-^ity 
lor org.iiii/ifig .1 powiil.J. ■•.Inienl n -iion, in* loigid that men are. 
rmns* tnan p4>li*i' d b-i-.j*. Hi !•■ dei t'*d i' bbdon, or ivu'anh*d it 
as pait of till* state jij.e hon i v. lb w.i , i)\ in» nii.ms indiifei'i’nt to 
private virtue, wlmb ind. id In* j'nlji.i thi* Inn,-, of all )n*allliy 
iiational cvisleiiu* ; bip 111 tb** ). .ibn <•! p*ilitn s In* j)os|pom‘d iiioi'uls 
to po]iti‘*al exp ’diem y. lb- I.i !'l li. .1 ll.e iH op!.*, u.s ili.^liiiguished 
fimn the Tioblc.s and tin* 4*1. -igy, y. j, Hn pith ainl fibre of iuitioii.s ; 
yid Ibis Sana* pe4jpl4 li.id i<» b4'i*4>nie w.ia m Hi.* baml.s ot the politi- 
cian, th^ir (*44inmercc .uni ilnir lomloit,, tin* ;uts whicii give a 
dignity to life ami tlic j.li a.-uii v'.hnb inukc life liveable, 
iiegieeted, — tln ii* veiy liberty sulajf.l ine fed f., Hn* one tyrannical 
con4 t*[»fifUi. To this point llic .‘'•4*gr4*g,itioTj 4,f politi4.*.s from every 
oiii*r fmtor which goes to 4*oiiwtit»it»* bnni.mity had brought 
h.m ; and this it is wlimh makc.s us feel hi*H woihl a wdlderness, 
devoid of atmospb.ere#aiid vegetation. Yet some such isolation of 
ibe aobject-xx^tter of this science was demanded at the moment of 


its birth, just as iwlitical economy, when first started, had to make 
a rigid severance of wealth from otl^^r units. It is only by a 
gnidiial process that social science in its wliolo complexity can bo 
evolved. We have haidly yet discovered Miat political economy 
has unavoidable points of contact with ethics. 

From tin* foregoing criticism it will he perceived that all tho 
<piesUuns whctlicr Machiavelli meant to corrupt or to instruct llio 
world, to fortify the liands of tymnts or to lead them to their ruin, 
arc. now obsolete, fie was a man of science — one who by the 
vigorous stuily of his subject-matter sought from tliat subject- 
matter itself to deduce hiw.s, Tlie dilfieulty which rcinaitis in 
judging him is n. dilliculty of statcimuit, valuation, allowance. 
How much shall wo allow for his positiun in Kenaissanoe Italy, for 
the 4 *oi*i*uption in tho midst of wdiie.li lie lived, for his own personal 
teuipci. *11111*111 f How sliJill we state his point of depnrtui*o from 
tile AliiMlo Agi*s, his sympathy with prevalent classical entliu- 
siasms, hi.*? di\iiiatioii of a new poiiod ? How shall wc estimate 
the pi i inaiieiit worth of his method, the residuum of value in his 

After finishing the Pt'incipe) Machiavelli thought of 
dedicating it to one of the Mcdiceari princes, with tho 
avowi'd linpe that he might thereby regain their favour 
and liml [uiblic enipluynient. He wrote to Vettori on tho 
subject, and (Huliano de' Medici, duke of Nemours, seemed 
to him the pro[ier person. The choice was reasonablo. 
No sooner bud TiUo been made pope than he formed 
schemes for the aggrandizement of his family. Qiuliano 
was oirercil niid refused the duchy of Urbino. Later on, 
Leo designed for him a duchy in Emilia, to be cemouted 
out of Parma, Piacenza, lleggio, and Modena. Supported 
liy the po\M r of the iiapacy, with tlie goodwill of Fdorciico 
to back liini, (Jiuliano would have found himself in a 
position somewhat better than that of Cesare Borgia; and 
tlic Piorgia’s ert'ation of the duchy of Romagna might have 
served as his model. Milchiavulli therefore w’as jnstified 
ill feeling that here was an opportunity for putting his 
cherished scheme.s in practice, and that a prince with such 
alliaucos might even advance to the gramrend of the uni- 
fication of Jtuly. (liuliano, however, died in J506. Then 
Ylacliiavelli turned his thoughts towards Lorenzo, duke of 
rrbiiio. Tlu* choice of this man as a possible ^Ifiiliau 
liberator remind.^ "us of the choice of Don Micholotto, 

I general of the Florentino militia. Tii Lorenzo the Principe 
was dedicated, but without result. The Medici, as yet at 
all events, could not employ Machiavelli, and hud not in 
themselves the stulf to found Italian kingdoms. 

Machiavelli, meanwhile, was reading his Diacorsi to a 
select audience in the Ruccllai gardens, fanning that 
rejiublicaii enthusiasm which never lay long dormant 
I among the Florentine.s. Towards the year 15111 both Leo 
! X. and bis cousin the cardinal Giulio de' Medici were 
much per[»lexed about the. management of the republic. 

, It seemed nece.'bary, if possible, in tho gradual extinc- 
tion of their family, to give the city at least a semblance 
1 t>f self-government. They applied to several celebrated 
j politicians, among others to Machiavelli, for advice in the 
j emergency. The result was his sopra il Rifommr 

lo St<i(o di Flrfn:c^ a treatise in which he deduces practical 
conclusions from the past history ajid present temper of the 
city, blending these with his favourite principles of govern- 
ment in general. Ho earnestly admonishes Leo, for his 
own sake and for Flort*nce, to ^ound a permanent and free 
state system for the republic, reminding him in terms of 
noble eloquence how splendid is the glory of the^nan who 
shall confer such benefits upon a people. The year 1520 
saw the compo.sition of I mite Libii deW Arte di OuetTit^ 
and of the Vita di Gastrw^cio, 

Tlu; first of thiiSK is a methodical treatise, setting forth 
Mucliiavclliks views on military matters, digesting his tliooncs 
itispeeting the superiority of national troops, tho ineflicioncy of 
forti-esses, the neoffwity of relying upon infantry in war, and the 
com p.'i rati ve insignificunce of artillery. It is strongly coloured with 
his enthusiasm for ancient Koine ; and S])ecially uziun the topic of 
artillery it displays a want of insight into the actuiuities of modern 
warfare. We may regard it as a supplement or appendix to tho 
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PriivcipG and the Diseonn, since Macliiavclli held it for a funda- 
mental axiom that states arf^ powerless unless completely armeil in 
itermatieuce. Tlio peroration contains u noble appeal to the Italian 
liberator of his dreamt#, and a parallel from Macedonian history, 
which, read by the light of this century, pounds like a prophecy of 
Vied in out. 

'IMm Vitfi di Oastruceio was composed at Lucca, whither 
Macliiavclli had been sent on a mission. I'his so-called biography 
of the mediaeval adventurer who raiseil himself hy personal ability 
and military skill to the tyranny of several I’uscan cit.ies must be 
regarded in the light of an historieal romaiiee. I3t*aliiig freely with 
the outline of Cnskruccio’s career, as ho had previously dealt witli 
f’esaro Borgia, lio sketched his own ideal of the siieei'ssful ]»i iiiee. 
("osare Borgia had entered into the Principe as a representative ligun» 
ratlier than an actual personage ; so now oonvorsely tho lli(*(>ries of 
llie Principe assumed the outwartl form and semblance of Casiniceio. 
Ill each ease history is blent with sjiecnlntioii in nearly the* nuik* 
]noportions. But Oastruceio, being faither from the writer's own 
evpei ieiico, bears weaker traits of personality. 

Ill the same year, 15tS0, Machiavelli, at tlie inslaneoortlit'eaidinal 
Ciiuliodo’ Medici, received commisshm frum the ollh ersof the Sluditi 
ViihhUco b> write a history of Florence. They agreed to pay him 
an annual allowance of 1 00 ilorins while engaged upon the work. 
Tile next six years W'cre partly employed in its eoiinuisitioii, .iiid 
ho left a portion of it liiiished, with a iledieation to ( ‘lenient VII., 
wlieii he died in 1527. 1 n t In*. /s7(n*n; PioinUiiir Maeliiavelli ({uittfii 
tlie. Held of political siu*euhition for llnit of ln.>.toiy. Ihit, ha\ ing 
already written the JJiscorsi and the l^clncipi'j be eanieil w'illi liini tt» 
this new task of historiography the habit ef rniiid jumper to pul it ie.il 
]»hilosopUy. . In his hamls tlio history nf t’hneiiee heraino a text 
on w'liich at fitting season.^ to dclivei lcs.suns in the seit in-e lie ini- 
tiated. Tiiis gives the work its special cIuhmj ter. It \s imt s<» inih h 
a ehronh le Florentine alfoirs, from tin* loniiiieiieenieiit of nnulern 
history to tlie- deuDi of liOnm/o tie’ Meditd in 1 r.ej^ ciitupif ♦ f 
that e h roll iele from the point of view adojited by M.iehiavtdli in hn 
former w'litiugs. Having eomlciihed Ins d<jelMne.', in the. Pnncipr 
and tho JJihcofni^ he applie.s their alxstraet pj'ineiples t«» llie ev.iinpK* 
of the Florcntiuo repuhlie. His ravouritc* (oi»ie:i re.ipp'*ai liie 
disineinhermetit of Italy by tho pjf\)a<*y <hk i. t>, *j:i) ; the ruin 
of her iifitioual militia (hk, i. 31, 3S ; }ik. v. 1; bh. vi. 1); 
tho enervation of her commonwealths hy eomnu n-e (lik. i. 31); 
hk. ii. 42); her corrupt morality (hk. iii. 1); the n-feiemv of 
Ituliau circuuista ne.es to Komiin pieeedents (hk. iii. 1); the 
theory of the inlerveiiient iioinotlndes” in states (hk. iv. 1); and 
the theory of huinau vieissitiides (hk. v. 1). This* gives to Ids 
history a deductive and il lustra live ijualilv wlindi men of h ns 
iiniigimitivfi mind, like (luieeiardini, oi tin* rxjn L students of mir 
ow n days may eritiei/a*. Iiut tin* //isfurfi i>f Jh'l ore ncr is iu»t a nn le 
political pamphlet. It i?i the Hrsl e\.miple in Itali.-m litenitnie 
a natioiiiil biogrjqjhy, tho tir.staltem]*t in any Uleralnre to ti.n-e the 
vicissitinh's of a people's life in their logic.il se(juenee, dedueim; 
each Kucccs.sivc jilia.se from ]»assions or iieressitie.s inliert*iil in pn- 
•■eding e iron ill stanee.s, rea.soning upon them liom geini.il piim ipl< 
and inforiing corollaries for the emidnet <>f' the futiue. In his 
]ir4)«emiuiii Maeliiavelli taxes Voggio tiiid Idon.irdo Ilium with 
having neglected civic atfaiis for the n*eoid of wars and alh.inees. 
It is to the analysis of the repuhJie’s inner life th.it lie 
attoiilion, slmwiug how her acts were the ]»henomi nn of thi^ mg.ime. 
force. At the same time he doe.s not omit the ii;ui.di\eof e\ti in.il 
eveuta, hut places tho portrait of Fhnvnee in the ei niie of ,in 
. iiiiimtiled group of pieUircs drawn from Italian hi.slor\. .\pj‘ioaeh- 
ing his ow’it times, ho enlarges on ^he p.iit ]dayed by the Medn i; 
lor it was one of tho conditions of the task imposed on him that he 
should celi'lirato the ancestors of Oiulio. This poition of tin* woik 
is executed in no servile .spirit, and the suh.senueiii ilcNtiny of 
Floroneo fully justiiiud the prominence here gneii to tlie elder 
Cosinio and Loreu^co. In point of form the Flvrit\liu< ///^/^o7/ is 
modelled upon Livy. In conlains speeches in tin* niiti<{Ue manner, 
which luiiy be taken as piirHy embouyiiig the author’s eomment.ny 
upon idtimtions of imjiortajice, partly :i.m expressing what he thought 
draihitically appropiiute to ])romineiit personages. Tin* .style of 
the whole book is nervous, vivid, free, from artiliee und rludorie, 
obeying the writer’s tliouglit with ahs.dule idastieity. Maeliiavelli 
had formed for himself a prose style, iMpiulled by no one but by 
(hiieciardiiii in his minor works, which was far removed from tho 
cmptiiieH.s of tho Latinising huiuanisls und Hie trivialities of tho 
Italian ]}uri.sts. Words jii his liamls have the suhstance, the .self- 
evidence of things. It is an athlete’s style, all bone ami sinew, 
nude, without suiierfluous llosli or ornament. 

It would 8e(^m that from the date of Macliiavelli’H dis- 
fourso to Leo on the government of Florence the ^Fedici 
had taken him into consideration. Writing to Vettori in 
1513, he had expressed his eager wish to “ roll stones” in 
their service* •and this desire was now gratified. In 1521 
he was sent to Carpi to transact a petty matter with the 


chapter of tho Franciscans, tlie chief known r^sult of tho 
embassy being a burles(iue correspomlence with Fraiiccseo 
Guicciardini. Four years later, in ir>L>r), Im received 
a rather more important missiun to Venice. * JJut 

Machiavelirs public career was viiliuilly elo.Mid ; and the 
interest of his biography »still centres in hi.-* liteniry work. 
We have seen that already, in 1504, he Innl Lei ii engaged 
uinm a comedy in the manner of Armtopluine.'-i, which is 
now unfortunately lost, A transhitiou of tin*. Jn //■/(/, and 
thro(3 original comedies from his pen are extnnt, the precise 
dates of which are uncertain, though tlie greate.'-.t of lln-m 
was first printed at Rome in 1524. 'riiU* is tho 
which may be justly eallcd the ripe.',! and 
nio.st jiowerful single play in the. Italian laiigiinge. 

Till- plol lifitli im]u-i»li:ib]i- jiiiil unpk But, h.ixing -^onitul 

ihi-, liti'i.iiy eiilici.sm i--; mended in .'iilmir.ition nl Hp- uil, Ihu 
hiiiiuiin, llic, viv:u-ity, tin- .-iitiie of ;i ]»iccc which liiiiii;s lufoie u.s 
111'* el'l lil’i- »»f Florence in ;i .sin ci ssiun uf liiilli.inl M-cm s. 

If M;ichi.i\ rlli h:iil ;mi\ iiioi.il ohjci.t when lie cdIii po^cd ihe. 
J/p /////■//./»/«/, It w.n to p.'iinr in gkiimg ndmii'* the i m i iipiimi of 
il.iiiiin .*^ocii i\. It sliov.s how a liold and pkni-'ilde ;id\ cniun r, 
aided l»y tin- piotlig.n y of :i. ]);iiii.‘.ilc, t lie :i v.i I ice and lj\pocii-.y «»f 
a *oiifcs-.oi, .ind .‘i iiiotliit s ( iimpl.ii-'.int t.imiliiuil v witli vici*, 
a<lii<\cs i)ic liiumphol m.tkiiiL; a gull' d hu->l»iiii‘l Iniiig Ids ciwn 
I nnwiHiiig I'.d f«'«> yii iding w ifc to .sli.imc. 4’Jic \\ ln»lu eomnly' ia 
I a-'tiid\ Ilf .-.tupidil V .ind Im ■.cik in led on !i\ logiicry. About iho 
]»ovM‘r \\ ii li whicli flii^ pi' tiiicol ilnnic-lic iiuinoiiility jiie.scnted 
lln-ii- . .in l*c no ipii'-lum. Hill tin- piiii'.il of the [licec oliligc', us 
! tti .i-k 'Mil -vcl’v 4 W In l lu’i llie .Iiilhiii .-M.iihc.il euMi i pi ion of liliniiill 
i w.is Hot t.iUf. 'flic .'..line su-picinii i... fmicil iipnii us hy Hit) 

/'</'<///.. hid not M.iHii i\ • I’d l».i\c good h.iint, .i ■. .in essential 
1 iii.;i* di> id of ch;oa. P r, oiit ol ,ti cniint ' Mi ii .iic not Mich ihsidilto 
I fool, , 1 .. Isiii.i, nor mc h lompli.int, i.itvpiw- .!-> l.iguiio iiinl 
i TimohMi ; woim-n sue not mu li wc.ik ii'-.hiimcnls ,is So.>lr:i1.) and 
j l.in ii MU. Somew licic, in :icl ii:d life, 1 In- sto x., td' ci.iit iiiid coiiiiigi) 
;i' lim; mi tin- .spiiiigs ol liinii.iti \ji c ,nid wc.ikni s t.nls, unlc.s*-. Ihtt 
I licio of the imin d) m 1 1 igcd} , ( ’ dliiii.iMi ol I \--.iii c, :d li iw s Un thn 

I revolt cf le-.dt liici iii-d iiii't.^. M.h . lli dot-- ind .m cm to b;ivo 
e.ih id.ileil iht* lureo of lld> I' l ml. He sp' eiil.it. ^ a wmld in wliieii 
r /•/'/. nrsi 1 iipiilous sliengtli of i li.ii.ieter, •'imll de.il ■sin ee^sliilly 
u nil Ir.dlty. This, we siihniil, w.is a dicp eitc.linm m hi.-s 1 lieoiy 
tif life, Miii-ii’orto winch m.iv he jsiiiltfd the nmin'imis itutiihling- 
hlo. ks .Old took s I f idl'ii.e ill )d- mol.- i ioii'^ wi i' mg-*. 

Sonic toil, rilte) the Mf( ixl nKfnla , lieinmpo-cd 'I -.ei Olid comedy, 

( 111 1 1 led ( V/ .1 pm 1 3m 1 o| t lie j t|i)t ol W I' li li Is 1 >oi‘i oW ' d III till I III) 
Cit.^diu. Tlioiigli model Ii.d mi Ihein'l ol ITiillils. the r/e/'' is cVeli 
holm liid’ ;nid <‘lost r to i In* I ilh id I* Im cn. i- t Imn it s [in .Ici i --m It 
eidit.lins ilicoiup.il.ihle sludl' - of tlie 1 l.ih lililie hoii-i Wile Mlid luT 
hiisb.ind, agraxe hiisiiu -v^-like t iii/t ii. wli" t.dls into the ,i iidi- tolly 
«if a hiiM* inttigne. Tin- dexi.e hy whieli N l- oIu.k-o i .. hlmlgiil Imi k 
to a .sense of tliilv is pu si uted in .si em ^ of .solul humoUl w hu h 
the m,nuier of Hen ,foii-,on, » Ui ih* whoh-.the f i ^ pleiis.iiitcr 
and whole-(>mer pl iy lh:m ih.- 1/ i lo// !l -.-ivid .is model to 
:i .school of l.iler pl:i\ w right d'hi le iciii.im^ .i -limt }.i*-ee willimit 

1 lith*, the ( '//./ /// /’i ■'-»/, w hii'li, il It h'- .M :is iiiler- 

{ li.ll c \ id<-Ili c ol s| \ if Milili lent 1 V .11 'Oil s, might h. ;i. I . pt. d .IS a -'ludy 
lorliotii ihe/V/..!/ .i;i'l llie .#/«//'(//" .^m/i 4. It '-i-i Ills \\ 1 1 1 1 1 n to c\- 
jiosf 1 he eoi'ciipt imi of iloim M le 1 iff in 1* Im ciiei-, .iiid • ."jM i-i.illy lo 
s.itiii/e till- fii.iis in tli' ir kiniili.ii’ pail ot go-l'i'tw'ei n.s, tame ents, 
confessor., and ndullenr.s. The Fui AHii iigo of iln.s eomedy is a 
vigoKdis pieec of It .distil- porti.dluic, antiei]»:il ing, if not .siiipa.ss- 
Jllg, the I-’r.i I'iliioleo ol’the J/'/.'M' 

Of M.ielii.i \ flir.s niinm pm ms, sonnet.'^, i-iipitoli, .iiid (.triiival 
.songs, thi-ie is not mill li to sa\. I’ow'eiful as .i 4’ondc plavwriglit, 
lie was rot a poet in tin* proper .sense (it the term. The little no\i 1 
of //fV/o'/o/* i laiiii.s a pa.ssing woid, if only hceaiiM* of its ei- lela it y. 
It is a gooil-himimiieil saliie. iijmii inarri.ige, tin* ile\ il heing lori ed 
to adndt tliat In II i'sidf is ]»ieler.ible to hi.s wife'.s eoinp:Lii\. Th.it 
M-.n-hi.i\clli inveiilctl it to express the irritation t»f his own .hunesiii: 
hf»- is .1 myth willjout foumhilion. d'lie sloiy h.is .i imdlieval 
origin, .iiul it was almo.g .sinmllaneou>,ly licated in Italian l»y 
Mai Idaxelli, Snaj»arol.i, and CJiovaiini Brevio. 

In tho spring of 15*2(1 Macliiavclli wins ctnplov nl by 
(''Iciuciit Vir. to imspect tho fortifications of FJoiviice. 
IFo prosented a report ujion tho subject, niid in tlio 
summer of the same year recoiveif onhr to attend 
Fniiiccsco Guicciardini, tho pope’s commi.s-.try of war in 
’J..()mb}irdy. Guiccianlini sent him in August to Cremona, 
to transact business with tho Vciiictian pmvveditori. Latter 
on in the autumn we find him oiic(3 luofo with Cbiicciardini 
at Bologna. Thus the twojy;roat Italian hiat<^iuQs of the 
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16th oentuiV, who had been frietida for several years, wore 
brought into relations of close intimacy. It would be 
interesting to know the topics of their conversation, and. 
to poksess some fragments of the debates tliey undoubtedly 
held upon the grave atfairs of Italy at this decisive 
juncture. In the next year Koine was destined to be sacked 
by an imperial army. Florence was to rise in -rebellion 
against the ♦Medici. Four, years later Charles V. was to 
lay the iron hand of S[)ain upon the remnants of Italian 
liberty. But nothing survives of Muchiavelli’s and 
Guicciardini’s discoiir.si^ We can only form an opinion of 
what it'iuust have been from the commentaries written by 
the latter on the political philosophy of Machiavelli com- 
mtetaries which sulticiciitly explain the different methods 
of the two great thinke rs. (Juiceiardini, more positive even 
than Maohiiivelli in his criticism, averse to theory, satisfied 
with a policy of public temi>orizing and expediency, ac- 
cepting Italian decadence with the tranquillity of egotism, 
looked oil Macliiavelli as a dreamer. “ Nothing,” he says, 
“ can cure the iliseases of our century but the knife of 
Lycurgus, and the knife of Lycurgus may not be expected.” 
Macliiavelli was always hoping against hope that this knife 
in the hands of some superior Cesare might still be used. 
Guicedardini, as events proved, had taken a sounder view' 
of the situation ; or rather it was men like (Tiiicciardiiii 
w'ho made the situation. Mac,hiavclli*to the last remained 
a patriot, with darkly bright impracticable visions in his 
brain. 

After another visit to Guicciardini in tlie spring of loUT, 
Macbiavelli was sent by him to (’ivita Vecchia. It seemed 
that he was destined to be as.sociated in the papal service 
with Clement's viceroy, and that a now period of diplomatic 
employment was opening for him. But soon after his 
return to Florence he fell ill. His son Piero said that he 
took medicine on the 20th of June which disagreed with 
him; and on the 22d he died, having received the last 
o6ices of the church. There is no foundation lor the legend 
that he expired with profane sarcasms u[khi his lips. Vet 
we need not run into the opposite extnune, and try to fancy 
that Macbiavelli, who had profc.ssed paganism in his life, 
proved himself a believing Christian on liis death-bed. 
That he left an unfavourable opinion among his fellow- 
citizens is very decidedly meorded by tlie historian Varchi. 
The Friiicipa, it seems, bad ul ready begun loprtjiulice the 
world against him ; and wo can readily believe what 
Varchi sententiously observes, that “it would have been 
better for him if nature had given him cither a Ic.ss power- 
ful intellect or a mind of a more genial tem[>er ” There 
is in truth a something crude, unsympathetic, cynical in 
his mental attitude toward human nature, for wliicli, even 
after the lapse of more than three centuries, we lind it 
difficult to make allowance. The force <»f his intellect 
renders this want of geniality repulsive. Wc cannot help 
tibjeoting that one who wa.s so j)oweiful could have been 
kindlier and sounder if he willed. We therefore do liiru 
the injustice of lui^lakiiig his inlirmity for pervor.'^ity. He 
was colour-blind to conmnjiiplace morality; and wo are 
angry -with him because he nuirged the hue.s of ethics in 
one grey mi mo tone of politic.s. In person Macliiavelli was of 
middle height, black-haircfl, with rather a simdl head, very 
bright eyes, and slightly aquiline nose. His tliin close lip.H 
often broke into a smile of .sarcasm. His activity was 
alriiost feVerish. When uneinjiloytd in w'ork or study, lie 
was not averse to the society of boon companions, gave 
himself readily to fransient amour.'., and c(»rrespond(;d in 
a tone of cynical bad taste. At the .same time he lived on 
tcrrn.s of intimacy with w'ortliy men. Varchi Ray.s of him 
that “ in his conversation he was pleahant, obliging to his 
intimates, the friepd of virtuous persons.” Those who 
cure to understand the contpdictions of which such a 
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character was capable should study his correspondence 
with Vettorl It would be unfair to charge what is re- 
pulsive in their letters wholly on the»habits of the times; 
for wide familiarity ifdth the pubUshed correspondence of 
similar men at the same epoch' brings one acquainted with 
little that is so disagreeabla - ^ . t .« 

For complete editions of Maohiavelli’s works/ that of Italia, 

8 V(>].s., 1818, and the more comprehensive by Usigli, Florence, 
1853, may ho cited. The best biography is by Professor Pasquale. 
Villari, 8 vols., Florence, 1877-‘82. Tmswbrk contains a copious 
critiipie of all the most important &tudic.s which have been made of 
W acliiavcl 1 i’s works. An English translation of this life, finished by 
Mailaiim Villari under the guido^ice of Professor Villari,, is being 
publi.shfd. ' (J. A. S.) 

MACHINE TOOLS. The very sn^ degree of anti- 
quity to which machine tools can lay claim appears forcibly 
in the s[airse records uf the sthte of the mechanical crafts 
a century ago. A few tools of a rude kind, such as tilt- 
liamruers, and a few special ones which aimed at accuracy, 
but were of very limited application, such as “mills” for 
boring cantiun, or “engines” fur cutting the teet^of clock 
wheels, were almost tlieir only representatives. Machine 
tools of the modern type indeed would not then have been 
likely to have found much favour even if they had been 
invented, owing to the difficulty of providing sufficient 
] lower for driving them, except in the comparatively few 
position.^ where w’ater-power was available. The transmis- 
sion of power was uiitbought of, except for the very 
limited distances which were possible with the -ill-fitted 
“gudgeons” and “lanterns and trundles” of the old mill- 
wriglits. 

The steam-engine, howi.ver, changed all this. On the 
one hand the hitherto unheard-of accuracy of fit required 
by its w orking parts created a demand for tools of ihereased 
power and precision, and on the other it rendered the use 
of such tools possible in almost any situation. Thus, acting 
and reacting on each other, machine tools and steam-engines 
have grown side by side, till our workshops haye become 
peopled with a race of giants, capable of uncomplainingly 
performing tasks altogether beyond the powers of the easily 
wearied hands which have brought them into existence. 
But the lir.st steps in the process were costly and difficult 
to a degree which it is not now easy to real^e. James 
Watt, for iiLstance^ in 1 7 6f), was fain to be content with a 
cylinder fur his “tire-engine ” of which, though it was but 
1(S inches in the bore, the diameter in pno place exceeded, 
that at another by about § (*375) of an inch; its piston 
was not uniiaturally leaky, though he packed it with 
“ paper, cork, putty, pasteboard, and old bat.” In the 
bore of a eylindci- of 120 inches there would not now be 
udinittcd au error of of an inqh, and the leakage past 
tho piston is practically ruL Even tluB must by no means 
bo taken to represent the extreme limit attainable^ tespeot 
of size and accuracy. . . 

^lachine tools present so many' points of ^t^^rerype that 
no classification of them will be attempted beyond a broad 
division into general and speciaV tools, — those included 
under the latter head being such as are Intended to perform 
repeatedly one single operation (or one of a sn^l number 
of varieties of that operation), or are .mainly, employed in 
particular processes or manufactures. > ; .* #> ^ 

As an instance uf special tools workitijt]iiuccessively in 
a series,— which is a frequent special 

tools, — the Uock raatihinery, for malSf^g , ^blocks at 
Portsmouth dockyard, may mentldniwV Sheeted in 
1807 by Mr H. Muud^y from .deai^.-by'Ht (afterwards 
Sir Marc) Brunei, on the recomm]^<|^tidn yof Sir S. 
Bentham, it enabled ten men to doJ^^ ittipetior manner 
work which previously required oul^hhCidre^And ten, and 
effected in the annual expenditure'^/ihe nation a saving 
of about £24,000. Into tha beautifully 
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. ftrifanged hloHi{«iiig, shaping, and other machines 

by which this was accomplished we caanot enter, but they 
are of groat interest^ from their, mt^nsic merits, 

but also as being, if'^not superior to 

any which had preyip^id|^ :be6n ^j^^ space, 

however, devoted to giving a few 

•examples of. 'th^jl^ in engineers’ work- 

■ ahopa 

The which in some respects may bo re- 

garded as the of machine tools, has already 

been' noticed' {(l8o vol. xi. p. 425). Second only to 

: it in importahce^ad3"l6^ anterior to it in date, standi the 
lathe. At what:ex$i&y ^oint' of its development from the 
simple foot lat&e^^first became entitled to rank as a 
machine tool W:e- if ill not stop to inquire, for the origin of 
' this, as of moat of^the mechanical legacies which have been 
handed down to tiaby successive inventors and improvers, 
is involved in much'' obscurity. But as far as tools laying 
' any claim to precision are concerned it appears certainly to 
have been the first to come into existence. On the Con- 
tinent, mechanism 'to be used in conjunction with it for 
oval turning, and for ^)roducing mouldings oblique to tlio 
axis of the work, had been devised as early as 15G9, in 
. which year one Jacques Besson published drawings of two 
lathes so arranged. Whether much additional beauty was 
obtained by thus departing from the circular sections pro- 
ducible with the simple g 

^ lathe, and converting them 
into distorted ones, such 
as that sketch^ in fig. 1 
. ^reduced from' . - Besson), I 
'may perhaps be questioned, 

'but the .taste for this l \v<irk. 

swash” work, as is called, ere long extended also to 
^England. Moxon,*the first English writer on the subject, 
gives a drawi^bg of a. very similar lathe, and lie men- 
tions the name of an established London maker wdioso 
' oval engines^hiid swash engines, and all oilier engines, wero 
,, ‘‘esceHently well made,” so they were apparently in some 
demand at the time of ms writing (1680), 

Screw cutting in the lathe was another problem — and 
a . more worthy one — which occupied the attentitm of 
inventor^ at 'the same early period. A curious but 
mcchautcally^yery imperfect arningenient for ac(!om pli.'' li- 
ning it (with Which, however, threads either right or left 
handed coulcCtbo cut on tapered and oval us well as on 
cylindri(ial work) ia’ given in another of Besson’s engrav- 
ings. In lhibr,lhe> .tool is entirely supported ami its 
movem"ent^,ara!(fl6ntrblled by the machine insteud of being 
Ifipld in thc ^h^^~^ arrangement of which the great 
advantam;apft^Wi;t0 .have been but tardily apiircciatcd, 
though the principle which, applied 

fijPSt' oV the lathe, and subsequently in 

: machlhe tbbts 'p ^almost every type, has enabled tasks 
of constantty ih<$b^ing'. severity to be successfully dealt 
With. ^ 

Nearly tWa'cOnfuries seem to have elapsed before what 
we now know slide-rest became a recognized adjunct 
‘ to the la^e^' though in the meantime arrangonionts 

had d^evk^^^r^c^trolUng Uie motion of the tool by 
.. attaching it* portion of the mechanism in some 

special cases^^jilikl^^ of two' curious lathes for turning 

hyperWic, S0e plane mirrors for optical purposes, 

•of which were ’ published at Romo in 1648. 

Its first definit^li^^a'I^h^^ in Sprint occurs in the great 
t rench in 1772. Detail drawings 

' g admii»b^‘;^Hd#^^ -giyeii ’ to '.one, and evidence 

of its being thm in ocM^^ several of the 
vwy interesting^ engraHujE^ of that ponderous work, which 
; gives so clear aU'iasiktiitVihtO the tnefliodiai ^en employed 


in France'ift^ thb Various crafts. The descriptioif, however, 
by no means' seitles' the question of its origin. 

It is pretty" certain 'that the slide-rest was reinvented in 
England by the Ingenious Henry Maudslay, when he*was 
employed in Mr; Bramah’s workshop in L(»nd(>u, where 
“Maudslay’s go-cart” (as it was at one time derisively 
called) was first sot to work in 1794. Tliat he liad not 
previously seen the“ drawings just mentioned cannot of 
courho be proved, but the high price at vNliicli the 
BnnydopMe was published makes it very probable that no 
copy of it liad at that time come under the notice of u iiard- 
Working English mechanic. The intrinsic diilerences'of tho 
two slide-rests tend towards a similar conclusion. Who- 
ever may have been its first inventor, the slidc-rost has cer- 
tainly proved itself to be the most invaluable of all the 
additimis nuule to the turning lathe. Its indispeiisability 
to the niodcni power-lathe will be readily appreciated from 
the following examples. 

An ongravirig of a simple slide-rest for use with a foot 
Lithe lias already been given (see Latuk), and its effect in 
reducing the labour of the turner was tlien pointed out. 
The s/iiff rest (fig. 2) earrie.s this reduction still 

farther; and, by deriving from the lathe itself the small 
“ feed ’’ movement ne- 
cos.<aiy for bringing the 
tool to bear on succes- 
sive portions of the 
work, it disponse.s 
wholly with the/ need 
for ph\sieid exertion 
on the part of the w’ork- 
inan, and does not 
even demand his mn- 
liiiuouH supervision. 

One rc.siilt of this is 
that the .slide latlie (for so complete is the union between 
the slide-rest and the latlie that tlie\ imi.st now bo re- 
g.'irdcd as one inacliine) allbnls u complete solution of the 
screw-eiitting proldem, since, by varying ibe extent tc 
which the rest traverses the. lathe betl during eaeh rcv»du- 
tion of the mandrel, a screw' thread of any de.sired pitch 
can be cut with a single tool. 

In fig. 3, which shows a .self-acting srrtw-rf/ttthf/ kiihe. 
with double-geared beiidstock, <»f a type, now well estab- 
lished, the arrangeiiK'nts for obtaining and varying this 
traversing motion may be ob.served. \ stci l IntilitHj serrAO 
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runs along the front of the latlie bed, and with it the slide- 
rest can be connci*ted at pleasure. Two or more chm<je 
wheels, properly proportioned as to the nund>cr of their 
teeth, connect the head of the screw wdth tho hinder end 
of the mandrel. 

Although a leading screw is not the only nor in nil cases 
tho best mode of rendering a lathe self-acting, oidinury 
screw-cutting lathes are very largely iiscil for other pur- 
poses than that implied by their name. 'Fhc advantage 
perfect regularity in the feed is very great even for plain 
turning, and this can only be secured w^hen it is inde- 
pendent of human vigilance. The fccif in a ^direction 
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transverse* to tlio bed is also very commonly rendered 
autnnmtic by means into whicli we cannot here enter, 
lathes HO provided being distinguislied as self-acting sur- 
fdrnhj lathes. In this case, however, the varying diameter 
t>f the successive cuts introduces sc'rioiis objections to a 
uniform rate of feed. These were remedied ns long ago 
as 1827 by that c.Kcolleiit nu'chaiiician Joseph Clement, 
— who was one of the li^rctitost improvers of the power 
lathe ; but his ainingene.iit lias never euine into general 
use. 

To pnal)le a cijmpnr.ifivt iy snnil Intlnj to be used for 
surfachig woik <»f* lare- r di:iineter than it would naturally 
admit, a portiim of llic I)" ! is fretiuentl}’^ made removable 
so as to a ’ rlu'O to the fixed headsfock. An 

S inch j<»r iu'ilance, sueli fig. can tlnis 

admit an arti' le of ‘J<) inches iliameter instead of Id 
inches onlv. 

Urndi A/.'/c s’, Mich as fig. 4, carry the same iwinciplc 
still farther, fliat they can take in W(U'k of <*onsideral)lo 
length as widl as of large diameter, — tlic treble-geared 
licuhtoi k and all otluM* parts being in their ease made of 
snlliei-'iit >tren::tli t'> hear the heavy strains whicdi result 
from till* ini’iLM'^ed si/e and weight of the work, a quality 
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Kl .. f. — Srir-\t1ai- llit.ik 

In which gap lallio-; are not unfi’e(pi'‘til!y deliciont. 1/it hes 
i)f this kiinl wen* niiide by Mr (now Sir .lost pli) Wliitwortli 
as l^ng ago as iSlt), and the lyju* is still the aceept»‘d one 
*fi»r general In-ax y turning. Die f \ee |»lat('s on uhi«’h large 
xvork is elnieke-l in tlie'>e lathes are .-onn times as much as 
li) teet ill ili.juu ter. 

A//''/, of wiiicli tin* main duty is sm facing articles 
whereof tin* diameter i'l gient but the length sniall, are 
very similar to the toreguing luiinis the entire ri jlit-hand 
portion of the bed and all that it. earrie-;. 'rii«-y have 
occasionally been nenl", for work «J very large dirinieler, 
fcueli as turning tin* roller |»atlis of 10 bet r.iilxNay timi- 
tables,- — finiiigli it is now found ]>refei.d’]o to turn such 
things in a Inni/Diital position, in lathes of which the 
mandiels are xeilieal. 

Ihit the point to which the growth of ])o\\ er-hitln.*s has 
now attained x\ill bo be^t. illii*'tiat('d by the following 
interesting [larlicul.irs of txxo xvhieli liave been (piite 
recently do^igriod and math.* in tJnj IJo}.*!! fbin Factories 
at Woolwich, hhnli of these can take in a j)iee(i of work 
having a naiximuiu diameter of 1 *J Ij-i't and a total length 
of 3f.» fe«t,— which reproM-nts a truly appalling weight ot 
jnctal to haxe to deal witli, their main dinu'ii.sions, &c., 
being 

lb*iu'hf nf rt Mtn* »>t ni;»i.'k'il Pm* ]i'-d . r» ft. 

T’t.il l^•lnn ii <.r ii< -I .... no „ 

T^i-nglll nf ti\r 1 li'.Mlan- k . Ig 

I li.'iiia'IiT of front IwMiing «»f miti.ii.l m il« .Is in. 

Jjriigth t»f do. d'». . :a; ,, 

Jj( a.gth of loadiTig r- \v nvi*r .dl. .. , ft. a in. 

lli 'iiii-tiT c»f do 'lo. . . .7 in. 

Wcigtit of fixed le-ieKto- k, jiImhU . !>•/ Ions 

Do. nioVidd'* d'»., nlio'it , is ,, 

Do. .slide-rest ;nid .suldl-, iilMnit . . 

T iPd weight, nearly. ... :'.u i ,, 

ill 1 itlu- «.f this enorrnou.s size --as in all inaehirie tools 
ill llic hciiMcat i1aH.s - -great weight and a projior disposal 


of it «)n a thoroughly secure foundation arc necessary for 
obtaining the rigidity which isA first essential to success. 
When, however, this and all other ^[jonditions have been 
fulfilled, and the tool and the speed Imvo been suitably 
adJiLsted, the operation of paring off great shavings from 
the revolving mass becomes one of such apparent facility 
that it is almost difficult for a stranger to believe that it 
i.s not lead or even some yet softer substance, rather than 
wrought iron or steel, wdiich is under treatment. 

.It lias been found that in lieavy turning the best results 
are olJained hy taking deep cuts at a low rate of speed, 
fast"* driving Ininging no corresponding increase in the 
amount of work got through. Various other means have 
therefore been devised for accelerating Operations. Each 
of the M'oolwieh lathes just mentioned is furnished with 
two slide rests, so that two independent cuts can be taken 
at once at dill'erent parts of the work. The dtfplrx xys/m 
c*tri*cts the same thing in a ditYerent way, two .slide-rests 
(one in front and the other at the back of the lathe) being 
mounted on one saddle and adjusted simultaneously by a 
single right and left handed screw, — a plan which has the 
ailvantage of subjeeling the work to txx^o opposite strains 
which either wholly or partially balance each otlier. In 
some instances both the above advantages are combined 
by using two duplex rests at different ])art8 of the bed. 
A •fttid' Intiiil frairr.'ie is another time-saving arningcment, 
now eotmiiou to almost all screw cutting lathes. It 
Limblos the .slide-rest to be run quickly back from the end 
of one cut to the starting point of the next. In turning 
\i[. a number of similar articles nixm each of which several 
ditlVrent fouls have to ^Ji)e used in succession, the time 
whidi xvould be lost in changing the tools is sometimes 
.saved by employing a Citjtsfnn rest, in which the whole 
Ri ries of tools is so iixed once for all that each in turn can 
b;i brought tu bear upon the work without further ndjust- 
nu'ut. 

Thn*e (‘xaiiijdes of turning tools are given in fig. ti, the 
middle out* bt*ing an ordinary /ttnJr AW, snitcMl for outsido 
work on wnnigiit iron or steel, anej the one above it a Irff- 
/mud (uiil w hich can be iisisd also for inside. Their cut- 
ting edges are of course forged and ground 
more pointed or otherw ise varic<l ac- 
cording to cireunislanees, and for 
ca.'^t iron nr brass the angle of the 
*dge is made much less acute, as 
ill the lowest of the llircc in the 
c*nuraxiiig. I’lie si/e of the steel 
from wliiih they an*, irmdo also 
vaiies, 2 inclie.s square being by no 
m-ans cxceplionally largo, so that 
1hc5 weight of it iisele.s.sly employed 
ill tlio shanks is very considerable, 
jiud altogether (lisproportionato to 
that reipiired for tlio cutting edges. The plan of fixing a 
short steel cutter in an iron tool-holder, suggested many 
yi ans ago by Mr Tlabbage (w’lich has already been men- 
tioned in ronni'xion with foot lathes), has, however, not 
found the favour wdiieli at first sight might have been 
expected for it, in spite of the saving .which it ofTects in 
tliis respect. 

For chasing long or coarse-threaded screws *the above- 
mentioned screw cutting lathes leave little or nothing to 
bo desired. But for ]>roducing the .large number of 
screxved bolts, studs, <lrc., now requited in mechanical 
workshops more rapid methods must be had recourse to, 
and special machines for forging, tlirning, screwing, and 
finiHliing llicni have accordingly come into common use. 
Of these one example only can be given— the screwing 
7 Uftchinr, fig. 6 witli which the threads of \>olte or nuts are 
cut to the standard pitch ” which now (happily) is almost 


straightcr or 
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universally accepted. Immense loss and inconvenience 
were formerly caused by tne absence of uniformity in this 
respect, but, thanks tb the persevering manner in whicli 
the ellorts of Maiidslay and Clement to put an end to this 
evil have been followed U[) by Whitworth, it has now 
almost ceased to exist, and any bolt or nut can bo sub- 
stituted for any other of n likci size, however different the 
processes by which the two liave been manufactured, "rho 
machine (fig. fi) is 
in fact a lathe 
with a few sjiocial 
features, sucli as 
the hollow man- 
drel, which enables , 
it to operate upon 
a bar of any length. 

Dios nK)!inted on 
a modified form of 
slide rest cut tho 
thread to tho full 
doptli at a single traverse, and a sim])lo iimingtMiienl cnal>h‘s 
nuts to bo tapped with equal facility. In some otlici* 
varieties of screwing machine's, more particularly those in- 
tended for hand power only, tho outward vosoinblanco to 
the turning lathe is less apparent, hut if their action is 
looked into it will be foiiml that in them ns in almost all 
machine tools it is the ]»rinciple, of tlie slide which is maiidy 
conducive to their success. 

Second only to the lathe in its inqiorlancc stands tlio 
phiwiiitj machine, dust as tho slide lathe render-, it ea -y 
to turn a cylindrical surface tniolt'nan end to einl, a ta-k 
which before its introduction Imd been <me <'f extreme 
(lifTiciiliy, even for the most liiiihly shilh'd workman, so 
the jdaning machine supersedes, by a metliod giving vastly 
superior results, the dilfieult ami costly proeo^s of litiml 
chij)ping and filing, by which fiat surhices of metal were 
formerly produced. Although it is a, eom]»anitivf'l\ mfwhrti 
invention, its real origin is obscure, ^io drawings or 
description of any phuiihg machine at all resembling thnso 
now in use were published in England previously to those 
of one made by Clement in IS'Jo, which nj»pearcd in 
tho Tram^avtiovs of the aSW/VY// of Art. 'i. Witli tliis Li'anti- 
ful machine, which was of considerable size, being eapnhle 
of admitting articles nioasuring as much as H fi*et in Indglit 
or w'idth, he obtained results wdiieli w’ould satisfy nil 
ordinary reejuiroruents at the ]>resent day. 

The ordinary self-acting planing machine is .shown in 
fig. 7. Its action bears no rcscinhlance to the familiar 


w’ork and forces it against the tool, which is stationary 
while making its cut, but between tin*, cuts lias a slight 
“feed*’ motion along its horizontal slide. TVrfoctly 
parallel cuts arc thus taken from ever} jiovtionof the work 
in .^iicco.s.sii)n, tho result being a .surtaee, not indeeil j>er- 
feclly smooth and free from scores, but (wliat is generally 
far more inqxirtnnt) possc.'.siug a general fialnc^s and free- 
dom from twist w'liicli can bo obtained only with a great 
cxpcn<iiturc of time and trouble hy hand labour. Tho 
extent to wliich machinery has cheapened work of this 
kind w'ill ho a[>preciat.ed from llie fact that in tlie 

co.stof rendering a square f«>ot of surface true by hand chi[»- 
pingand tiling was iL’s., whei*c:is in IS.*)!! it coul<l be d(»iie 
in the planing inacliiiie at a co.st of h*ss than one penny. 

leaning niacliines, e<iually with lathes, an'. requiriMl imt 
(•nly to give gojul results Imt to give tliiun quirkly. Iho- 
\i-iion is tlieii-fure. inadt'. for ri'guhiting tlie traverse of tin*, 
table to .Miit the lenglli of the cut, and for iitili/iiig or 
aec eleniling its n'tiini journeys. *riie funner is s<inietinieH 
done by lixiiig tlie tool in a rrrolrhuf fool hohlrr or 
“Jim crow,” so that its face can be always tunu'd towards 
its iMit, and f«a* .K-conqdishiug the hitter there are various 
arrangf'ni(*ui ^ which give a “ quick return *’ to the t.ible. It 
is also a (Niniinou piacticc to nse two tools at once, as in 
turning. It will ]n‘ observed that the size of tho work 
which can be tn atisl in a [»lauing maeliino, such as fig. 7, 
is .-tiietly limited by tin' char width bet ween the standards, 
and the hi'iglitof tlie hori/.onlal .slidi' abn\e the table wlnin 
at itshighe^t p<iint. Alllmugh th(‘'-e, dinnmsions arc' very 
een.>- idoi aide ni the larger sizes, wliiidi I’an oeeasioiially tako 
in ailic-1 ‘s <>vi r 1) fi*et in wiilth and Innght and oO lect in 
length, yet it is sometimes de^irahh* to he able to oxcml 
them, and in these l.irL":*’; niachinc's tlie weight of tlio tablo 
,*ind the power eoiisnmed in dri\inL', and re\er.sing it 
bcM'onw' a j-eiions cmisideration. It i-^ therefore* meebjini- 
c.dly ]»refeiabh' to keej) the work at. rest when it is large 
oi' ’ :Pid to giM* all the rrqnisite movements to tho 

1('. This \ ie\v is now gi:ulnall\ gaining favour, and the*^ 
makers of some leet-nt, maebines ha\e ndc'pled a form of 
ron.dnu'tion entirely dilfereiit from the abioe, which ha.s 
ih*' advantage of (ambling cr.ts eillier h'>ii/ont:il or vertical 
to be tak(']i from any pieei' of work which can be sc'cnred 
\o tlie l>ase-j*lat(‘, so that its j-ill .si/e is aImo‘d inunalerial. 


represmiled 
and .'-ingle- ^ 
i‘xam}»le 



process of wood planing, but is analogous to that by which 
the Buccessive cuts of a narrow tool produce a cylindrical 
Burface in a slide lathe. A trayersing t^ible carries tho 


All onliimry nrlh'ol thn'fnof //nh/n'}r' 
in fig. one ot conip;n:iti\el\ Mimll .<!/'• 
geared liaving bcM ii i‘hosen r.itlier than a iai.i 
w ith greater complication. Wiieu 
once j»ro[,crly .started, tlii.H 
machine is .selfacting, hnt for 
('ach hole the work has In be 
adju.^ted by Jiand so a^ to lain;.*, 
tln^ rcipdred portion exact ly 
under llio drill splmlle, and the 
small size efi’ tin* t.il'h' prevents 
its l)eing at any gieal distance 
from the (Mlge. 'Fliese objcctiiins 
arc ri’inedied in l.irgiT inacliine.*^, 
cither by m iking the table «ap- 
ableof Imri/ontal adjustment, - a 
good way (fi’ doing this being to 
pivot a circular talilc at tlic end 
of an arm wdiich can revolve 
round the main standard of the 
machine,- -or by mounting tlie 
drill spindle on a radial arm, and 
enabling its distance from the 
standard to be varied. In the first case tlie tool is then 
dislingiiishi^d as a “pillar” and in the sccoml ns a “radial’’ 
drilling machine. Kitlier of these metlieds enables the 

drill to be brought to bear ^xactly upon the (jiisired spot 
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(within certain limits as to distance from the edge, &c.), . 
tlift lirst by adjusting the work below the drill, the second 
by adjusting the drill over the work. A mtll drill dis- 
penses with a table altogether, and gives great facilities 
for operating on large pieces of work, 
especially if the means of adjustment is 
secured by the radial arm just men- 
tionud. drilling macliiiios, with 

which a scries of holes can be diiilcd 
at once, are serviceable tools for some 
purposjps, inaiiily on account the sav 
• ing of time whicli they ellei t. Three 
drills are shown in lig. lb the iirst the 
old, bad, but m>t }ct <iiiite su[*t rsciled .m 
pattern, wliich is incu[)al»h* of making \ 
strafglit or clean h(»h‘ of any consider ^ 
able, depth, and which loses its ori- 
ginal diaiiiuter both in wear and in 
.shiir[»cning ; the sec^md the /e /s-/ drill, which eoin]>ares 
fa.v»)iijably with it in every <ine of th(‘se respeets ; and the 
thiid a }iiii dtiil, f(»r e/ilarging a hole alre.nly existing. 

linrinj fihtrlii/rs deal chielly with apertures of large 
diameter, tor wliich gieit slraightnoss and acc.nra(;y are 
rctpiired, such .is the cylinders of pumps, .steam-engines, 
itc., or the bores of guns. The latter object brought them 
'Very early into ex.i.stence, as already mentioned, and the 
gpiienil principle U[)on whieli the rude machinery of more 
than a century ago bored oul: the old cast inm mortars i.s 
still used for the powerful w’eapons of our own day. It 
consists in the einploymcjjt of a h^o'iihj hnr formed by 
mounting Ji .series of eutteis (or a eombination of guides 
and cutters) round the peiipln ry of a cylindrical “he.nl” 
somewdiat less in diau.eter than the rcpiired bore. Fig. 
10 w'ill nuuier evident the great similaiily whieli exists 
between tlie oldest I* 

and the mo.4 re | 

cent gmi borin;: \j~ y !t/-- 

%eads, the one be- 
ing takmi from the 
IJiH'i/rhijrdie alrciul) icfei red to, and the other fiom a draw- 
ing of a boring-bar iij^ed for a similar purpose at Woolwich, 
The head may b^^ (*ither a ii\tnic at the end of its bar, in 
which cast; it forms a kind of drill with several cutting 
cdgc.s, or it may be .so arranged as to Irnvor. e tlie bar to a 
^small extent .at each revolntiuii,— - a j>l,in wbicli is generally 
preferred for all o[>eri-endi d (■ylin(l(*I.■^, Ac., and wliich admit.s 
of thew'ork b«'ing kept irmary througlnail llie o[M ration. 
The bar when in use is mounted either vi rticdly or hori- 
zontally, according to cinaiiiistanecs, in a lathe or boring 
machine. Tim excellent results obtainable in this 
manner will be. appreciate*! from tlie fact that with thfj 
■gun boring nncliincry at Woolwicb a hole K) inches in 
diameter and IM feet deep ran be Ijored in s(*lid steel 
nt a .dngle opciation, and holes have be* Ti carried to a 
depth of 21 fe ‘t with a variation of lc>s than , of an 
inch in the diameter. The aecuraey of motlern machine 
work indec*l not urifnipuntly Inings into proininemai 
sources of error which wer** ] revinn.dy lAisuspecled. Tlie 
boring of largo cast ir*»n eylimleiv. allbnls an instance of 
this, for it has been found that, liowcver true the boring 
tool may be, the distortion of tiie eyliinler itself, through 
being laid on it.s sid , 's.sntlleimit in mar the results obtained 
with it ; c«)nsequently it h.is b;,‘ Ti fouml n'-e«-<:iry alway.s 
to bn»-e a large cylinder in iln- vertical itjon w'hicli it 
will occupy when in use. 

..Tn l]»<: coiistmction of in.ni'ljiiirry, .\c o i', often ncces- 

s !• to 4b;prirt from tin* .situ pic gfomclri.* t. ll •• pio«luetion of 

' t tch tlir* tools which linvc Um.s fjir c*(< upi»«l ..m tittcntioii tiro 
’...ti;>!y Wo w'ill now gl.im.c at i^aiic ol tin- l.»b<iur-Siiviiig 

ain’cs ap]ilieabb; to ofJi» r cases. 

; The /'Ot‘'ll^lUu(j lauJdtLf. ctrw'tS (by a inctl 1 s.iid to have lx*cn 
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firat used about the year 1848) the cojivoraion of the circular cavj^y 
producible with an ordinary drilling nmphiiie into an elongated 
^‘slot " or slit. The extent of the **.^11 
elougaiion can bo varied by in- ' ' 
creasing or diminishing the re- 
ciprocating movcinent of the slidjo t 
whicli carries tlio rotating drill. 

An cxamjde of it is given in fig. 

11, luul the cutting end of a 
ronghUifj drill is shown to an 
cnlargcti scale. Whore sniootli- 
ness of tin; suiiktai snrfii(»c is ro- 

(juired this is follow’cd by a rose, or some finUMiiig' tool, 

Tlie sJotfiiuj •machine (tig. 12) also cuts grooves slots, but 
in ail entirely diUcre.iit * 
inaniier. Those who 
arc acipiaintod with the. 

Wood mortising ma- 
cliiiie, from wliich Hie. 
i«lea of this tool w’us 
derived hy Ibdieits of 
Munehester, wall iitoin'e. 
uiidei stand its. priii-' 
eiple, and will U]»]»re- 
ei.ite the. good servii*e 
whi<*h <'an 1>«* rendered 
by this ptiwerfiil paring 
tool. A largii propor- 
tiiiii «»f the .shaping, 

&<•., reipiiretl in heavy 
woik is now’ ilone. in 
tliese niai’hines, whieh 
lire .sound iines of great 
size and power. The 
table on which tho 
Work is jd.ieed is pivoted 
and iiioimtisl on a com- 
]»ouml slide;, and a si;lf* • Fm. 12.— Slotting Machine, 
tteting liori/oiit'il tran-:vci*s< or circular movement can thus begiVeni 
to it. 

Tor worlf of moderale si/i* 9/mc//77ic5, wdiich are mom of 

r»*ceul introdueti*)!' tluin either slotting or planing machincH, both 
of W’hi**h tliey leseinhli* in their 
net ion, are in some restieets more 
conveni<iit. 'J’lie .slide wliieli 
e{iin<*s thettiol is iryllieii ease hori- 
zontal, ami its sh »rt hut variable 
strokes are in n dir<*etion trails- 
v<*r.se to the he* I, .along whieh it 
ran t raved, just as a slide- rest 
tiav*ds along a lath*' hed. (’nrveil 
.surfa****s, eitiier convex or concave, 
n.s well :is fl.it ones, can g**neiall_N 
he woiked nj) autonial ieally in 
the.se machines, one of wlji«'h 
.sliDwn in lig. 13, hut their ilelails 
ninl aiTangemeiits vary eoii.si*lL*r- 
ably. For opi rating upon .small 
suif.iees, cs])eeialiy those uf coin- 
plieali-d outline, the til.au of employing a revplving etitter, ':re- 
.si-iiibling a dn ular file, is intw gaining favour; ' It 18 {nterestiAg ' 
to not*; tliat this is hut a retuiii to a syetem wfdrch.;^.f,atatod^t^^^ 
liavo been devised by Dr Hooke in 1664, aiid‘* 
which was certainly used in some of tho early* 

“engine.s” for cutting the teeth of wheels. One ; 

.sm h cutter or •i/ullinrf fool i.s shown in fig. lii, 
others are of a jdain eylindrieaUform, OT ^lU'C I 
varied in outline to any extent to suit tht) particular, ^ 

• jiiirposc for which tliev are iiiten(lt.d, amongst'.'^ 

I whudi purposes may he mentioned that of cutting-' V 
I the teeth of otlu r hiilling tool.s. When ihoufitj^. 
j on a compound .sli*]** and u.scd in a milling tMchiTie^ 14...^ 

' a tool of this kiml i.s n labour-saving contrivance 
. of a very eirn ient kind, and it sliould bo ob^rv^d ' * * 

tliat it may in .some ca.sc.s be employed for fini^j^ft^ctal Burfac* , 
])o.s.sc.ssiiig a double cnrvatiivtt, to . which" foregoing'.;'" 

planing or shn])iTig inaidiines could be Rppli6d^M*^- ' 

Prujdivfj or edge-milling machines ara a-stSt recent appH-.,!. 
cation <»f the milling-tool system. Th^ eiJiaWci^ilfe^ curved or com-* 



Fiu. 16. — ghapiiig Moohino. 




machine or Hhincharir.s copying which the fpij^v.! 

of t)i« copy is derived from the d)y 

I pattern to control the movement» of the. t^volviipg tool. ' * 

I Another idass of muehiiie tools, whi^iyjM 'apraiiig up Pf late jam . 


^und is rapidly extending^ is 
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which has given niiich impetus to them is the now not unfrequent 
iiecSBsity for turning or shaping steel in n more or loss hard con- 
.ditiW, for doing which these aJid natural gdnding-stoues are the 
only substances practipally^voilable on n large scale, while the mpid 
wear of the latter unJits theni many of the purposes to which the 
artificial preparations of en^ery can he applied with great advantage. 
Accordingly einej^ wheeU are now monntoa for use in a gieat 
many dilToreiit wey 8 ;-^ithor' bn slide-rests os turning tools, in 
emertf planers' • and ' 
emcryshapingma^ineS' 

(such UH fig. 15), and., 
various othexa^^^^hich 
they take thb-pfilco ‘’of 
Bteel cutters, f'br W, p(>ol . 
grinders cither general 
or special, in which ^ 

.the rival material, sof 
far from supplanting 
steel, does much to- 
wards increasing its 
officieiicy, by enabling 
the process of g]piidiiig 
, to be ajxplidd to many 
cutting tools whicli 
could previously be 
sharpened only with 
* inncjii greater labburand 

..... 

and screw taps^ and twist drills are familiar in.staneos ol llii.s api.li- 
cation. A high rate of speed is essential for obtaining tlio full cllVet 
of an 001017 wheel, half a mile a minute l)eing by no nu an.s an 
unusual or excessive rate of travel fur its cutting surl'in'. A enn- 
sniorable amount of heat is cdnsetiuenUy developed at tin* point of 
contact with the work, and tlm eomposition of tin* heel luu.st 
such that it can eu,dur« this without injury. Smm* wliieh eouM 
not fulfil this requirement have long bi't*ii use«l by native winbne 11 
in India, but others w hieli could fulfil it wen*. ])ntented in Kngland 
in 1842, though for years after this th iy were but little known nr 
used. , 

Punching and. shearing ^naclUtt^rg holds the .same i.solated ion 

amongst uimdtiue tools that jiunelies and sheais oeeupy aiuoiiii^t 

cutting tools used by hand— if indeed ■ 

can bo regarded as cutting tools at all. 
and in many cases without any 
waste of 'material, sheare can 
often claim superiority to any 
otlier moans available for ac- 
complishing tho same ends. 

The diagram (fig. 10 ) shows 
, the old arrangement known as 
crisping, shears: still in use at 
many iibu-works, where early 
appliances seem- to enjoy a 
remarkable vitality. An ex- 
ample of a . self-contained 
sJmrinr/ and puncMiignutMue 

is giwn in fig. 17. 'Hio w.,,,!,!,.;; Shoars. 

apparent ease with which 

tnachinqs of this kind, acting with a slow quiet strnki she 
perforate plates of -iron, oven when of coiisidenible. tliiekiii-.ss, gives 
an odtogether false impression of the, amount of jiuwer whii li tbo 
operation r^uiresr AiTangcmcnts for obviating the dillieulty uf 
placing thbwork exactly in tlio convcl position for eaeh om* <ir .1 
series of'ho}es^to Ite punched in it were devised by Maud.sl.iv ; his 
plan, whicli> iS; thi^ one now usually adopted, being to place si 
traversing table in front of the machine, from some part of whieU 
it is moved |jko a distance depending on tlm “ pitch ” of the Imb s 
aftiT each stroke of the punch. Another system, by which the 
holes could be>Tranged in an\erequircd imttern, was suhsequently 
invented'by 

The above b^tnples, of workshop tools have been i*on fined to 
those to whic^cthe ^requisite power is transmitted Irom an imle- 
I'cndent steam-engine or some other prime mover — the n.snal inotle of 
transroissioujbding'by lines of s/m/lin// carrying pifUrys nr dnnu^, 
llelts pass from tfe^^e to similar pulleys, which may be oUsorvotl on 
many ;:of khe jiiuickjiios in the, engravings. But tlii.s is not tho 
invaHablo ino.thnd, prime 'ijiovor may itself form part of the 
inachiuu, as it'‘dbesilt the case of a steam-hammer. Or .steam may 
he dis])orised wijth at^ water ooiifincKl under a high pressure substi- 
tuted, — ^^wpioh ipon^titntes tlie hydraulic s-ystennai distribution, now* 
applied of cranes and many other purposes. 


laj 

ttud to some to i^iochine tools, Punches and shear.*} lemi 

themselves ic(i^UY‘to,tJdf‘eiy^tem on Acco^^ of their slow movo- 
ments ; so, too, gq' Hcisf^ 'numhinest The distribution of power 
^ hydraulic means, and also by compressed air, was pHtenied by 
Kr Bramah in'' 1795. Another formidable rival to steam also luvs 


now sprung up in the shape of ehdricity, and tho rosnVs fi “ni it 
which lire promised to us — and which indoi-d soi-m likisly to bo, ob- 
tained — will go far towards revolutionizing all our jwesent ideas ns 
to tho difficulty of transmitting power to a distann*, and will work 
a complete transformation in the aspect of tbo in.u lum- tools of^tho 
future?. 


either tlie one or the other 
Yet, for p« rfoiniing i.qtidly 
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Oin* oilier elnss (if iiiaeliiiu's inn.st lx* nu ntioneil before conelud- 
ing, vi'., un'n'<((i'i ng ntnr}iinr'<, ^fln* ;^ie.)lly iiiei ea.M'il ,ii euuiey of 
modorii work b.i*> lendeii'd necessary the n eotdiiig ot vei \ minute 
*limeiif-i"ns, -.ueli as are ipiitr beyond Ihc nie.i.siii ing powcr.sof ordi- 
luiiy 'ub's iiinf eallipeis. luiltitiue • iigiiK's, /.e., lu.iehiiu'S ivhich 
e.m Measure minute, dilb'ienees betweiii t'\o aiticle.s such as .1 
{. .imk'id gan^e and an intended i*opy of it ha\i* thus found a ]»laee 
lu enenieeis’ woiks. To till ir ariani;ement and manuf.ietnre, 
as Well as to thill of .‘yfiniiinnl tnni -^ii / ni>f /<(// s' .ind Sir 

J, Whilwonli b.i.-> p.iid gieat attention, .mil be li.e. .n*lni‘\itl sin li 
sueei*s.! that in bis workshop ineasining in.nbini.s .1 dilVeii'm’e of 
pair of an ineb isu-idih .ippieei.dile. At tin- •■t.mdaMls de- 
]iiilnient of tlu* lloaid of 'i’rade tbeie is one of Ihe.M* ni.iebine'., 
ii.sed lor till* verifieation ot st.indard gauges, wliieh lejni.s to I he ^ 
I im’o.m* »d un ineb ; ami uilh ids most .sen.'-iliv e rmiehines wliiili, 
however, reqiiiie gn at eaie and spi'ci.il lueeanlioiis in their 11, se — 

1,,., p*‘>t of an im li ean lx; ileteeud. 

The soeial inllneiier of ni.'ielnne tools we ( aniiot discn.s«j, tliongh it 
is a Mibjei't upon >\hieb the dillusion of eoiieeL ideas is gieally 
net (led, Tlie days of mill liurning ami iiiiplcTnent bti aking mobs 
indeeil are pa.st, bnl the elfiet of the introdm lii-n of tlie m.n jiim i'y 
of whu'h tlie.se tools are the p.irent.s i.s om* which is .still nim h mis- 
underslood. .Moie jiart ieul.irlv is this the e;ise ;imom;st the haml- 
utu’king ela.sses in Kngland, who six- ehsn Iv the bn al .iml u inporaiy 
hardships which its inti»nim l inn occ i donally e.nixi s, but .iie blind 
Id the greatly |»i i pomlei .it ing ad\ .int.ige.s wliiih tin s re.ip I'lom it 
ill ail especial degree. (i*. I’, l». S. ) 

MACKKNZIE, Siu Ai.r.vwDKK (1 7.V)- 1 ^20), a 
Canadian exidoivr, wus a nutivi* of Inve.rnos.s. Ifaving 
emigrated at an (*arly U'go. to (\iuaclii, lie wa.s for a iiiiniber 
of years engaged in the fiii liinlc at h'ort (lii^iewyan, on 
.the ni>rlli side of the Luke of the Hills, uiul it wtis there 
that bis sclieine.s of travel were formed. II is first journey 
(.'Id July to 27tb Septoiuber 1781)) — for which he Inid 
[•ropared liiinself by a year’s study in England* of astronomy 
and inivig:itii)n— was from Eort Chipowyiin along tho 
Croat Slave Luke and diuvn the river \vhi(*h now hears lii.s 
name to the Krozen ()(.*e!in ; and his second (Oi-toher 17h2 
to July 17'jr>) iViun Fort Chipewyiin up the Peace river 
across to the (k)lumbia river, and thence westward to the 
coast of the. Pacific at Capo Menzies, opposite (^liieen 
Charlotte fslands. The luirvative of these expeilitions 
( throiiffh North Ainrrhut to the F^rnzttt (nn! Pto'inc 

Oceans., London, 1801) is of considcrahlo interest from the 
iiiformutioii it contains about the native trihep ; aiul it ia 
prcfaceil by an historical di.ssertation on the C^lnadi^^^ fur 
trade. Mackenzie was rewarded for his discoveries by th( 
honour of knighthood in 1801. 



i:)8 MACKENZIE 


^r.\CK KN'ZrR, Rill OEoiiriE 1 On J ), of RoseLaugli, 
li pnuniiuMit Scottish la\\\>cr, wsis tlio grandson of 
Ki iiiiL-lli, lirst Lord .Mackonzh*. of luiituil, and the nephew 
ot’ *Coliii and (jeorge, iirst ami sci ond i nrls of Seafortli; 
liis mother was a daugliter of Dr .\ndii‘\\ Ihuce, principal 
of St Ja^onard’s Collvg'-, St Amln ws. IIo ^\a.s born at 
Dundee in IdoO, and, liLi\ing ihiongh the gramnnir 

hcliool there, was sent at an «aily age to college at 
Alu'rdemi, and aflerwanL at, St Andrews, graduating at 
sixteen. lie tln'ii eiiLMged lor time years in the study of 
the civil law at ^^ollree'^ ; on hi - letnni tt) Seotland he was 
I'allcd to the b.ir in and hitoie the Jo’-'loration had 

risen into iMai'^ideiMoio jaMctije. I ninieilialely alter the 
Ite.^toration lie wa-. aoj'olnt' d a “ja -live di piile," and it is 
recorded tli.it ami (■o!h‘,>giie'; in that otliee were, 

ordained byth Mriiam nl in Dili I “to i-epair, once in the 

week at lea-t, > Mn- -ell'Ui all and 1 lalkiatli, and to try 
and jmlL;e .>m'l i-on- a- .iie lie re or lliei-ealMiiits tl-.date 
of witidieiall. ' ill the .-.iini- \.ar lie achd as eonnsel lor 

the ni.jn|ui- of .\i .’\J1 : soon allerward- lie was kiiightetl, 
ano ne i{[ni-'nitd tlu* ror,ii1y uf IIo.--; dining the four 
sii-sii »n ; « 't the jmi li.itiieiil wlieli was called in itdPJ. lie. 
succei ded Sir .loliii Ni-l>el a-* kiiig’.-N ad\ora(._‘ in .\ngn'.t 
D)77, and in the di-.i'liai'ue nf tins o'^iee beeame implicated 
in all the w. I'^l .lets uf llm Si'"tfi-li aiiinini-tratitni of 
C'li.iile'. 1 1.. ( ..riilii ; Itu* liiin.si If an iineiniable distinetion 
a- “jbe b],'(idy .Mai ken/ie. ^ Ilis relu>;d to (‘onenr in llio 
lie , 1 - nia > lor dl -pi ii.'>ing with tie- penal laws again.'-t 
( \it liolie> led to his riiiio\:il from oPije in h»M), lait ho 
wa-; reindal-d in belan.uy 1 <‘.S.'n. At tlio ib volution, 
beii!_' a iiir'iib 1 of coiiv. iiiinn, lie Vv.i-^ o!.i‘ ot the iniuoiity 
of ti\i* in tile dlNi-itii on the foifiltnro of the eiowm. 
Kill!: W illi on w.i-. iiig'd to deiliio lii.n im a[»:ieit .ded lor 
holding any pui-lie otiii'e, but I’efie--. d to aeeisie to the 
propn-al. Wlien the dtiuliof 1 )undeo (Sei'teinb' r ItlSd) 
li.id iii> dly lb '-d t'l" lii'pi ’ ot Jiii [< irl v in Seotland, 
Ml l.‘'n/io b iMiih liiii:-ilf to ()xfi.id, w le re, admitted :i 
'•liih-nl iiy a .j.'.i' j i- \ on. ho..* 'J, 1 ih.n h,. , jdJowed 

to pi nd th. 1 . iot]ia,di}. in t iie enjox firiit of the ample 

foiMim* }i • h i 1 .e-.pii* d, and in tin.* pio-M-ntioii of Ids 
liteiaJN 111 eii . tine ot in^ la t ;ul-v b, ton* l*.i\Iiig 

Kdinbiiijli ii id I.'-, n to piunoimre fM-u-h Id, as 

dt 111 of til • f.M idl\ of a L - -e.it- -. 1 he d oiatloual 

till*, loiindalnn <•! tho A'Lih.j;,-, litj dii d at 

We-tfiiin-ter on i\ >, ltj!*l, and w.i^lairied in (Iie\liins 
oliiiu hy.nd, Ldinbn,' _h. 

W ), !'■ I ‘e.'j'j ■■.ii. >,i .1 ■ "1 .. '- '1 M.i.j, |i n, /it*!* 

a ■ -i l. ■ ( ' I'l I !, ■ ih ■' : li • I J . ' ! . i . ' . , ■ . h 1 ^ : 1. i. 

!' .',1 !..i i. i.‘ . a ' /, ■ L > ■ - .o 

1 ' I'.o . / I . 1. J i \ v. 1*\ 'V '// '• . t J n ' i' , f 

h e,. ^ //- ■>.,■1 :/ . l-.e ; . ,t ./ 

A . ' ; /' •! ,< ■ ft, /A/./ ’ !• /' ‘0,0.,) ..'J-! «l’l l.| 

1 \\ i . • ■ ' ■ ; I i t .1 ’ I i 1 I ! ■ ' n 1 \ . I ' 1 < t 1 1 . • • o 1 1 • I 

- ' .1 • • . : !■:. n : ' \ i . .i 1 e i ’ i;« M i.. s, • ; 

' : ' ■ . i . -i ■ ' > ■ . ■ I •! . ' I i ! . • • u j > . .. .u v i! 1 1 • ■ 1 1 . 

)• ' , . ‘ 1 ' '. ■! 1 h I : - ' I 'll 1 1’ • i :i , ■ I '1 . : ,n I ' .’ll ' r. I . . ;j r.f 

: 'i ! ■ ■ - 'I • I J ■ ! I- !■ i * i * ' imi .'r v : I ••! >, i i - i 

lii:']..sa«, I ■ M • O' . ji'i 

on ; ' 1 1 1 , ..I j 1 1 a '1 lo 1 k .///,,..«/// in . 

1 1 / II' 1 . ■ I in. 1 . ' a . i] .• oi I. T . ' p < I.! n !' •) I /o i 

//y/'./l . L ^ ' ' o' l/,. f I ^ i 

i ths! I ! ,lt t , r n • ‘ / I • I ‘ f >'n 1 1 /" I'/'i t , if > 

S,>n' -ill /'l.-i' /, e,' 

/;///'/ . 1 I i ' l I, a ' 1 ^ ^ ' ' ' , 1 < , . / . , / ' .,/ I't! f'! Ill in ill I 1 n 

of Tin -• die l.t !-rniiir I, :!■ n- ’ i t. ! he lii-mg 

.■orij[iiet'‘lv o\ • 1 -li '■ '.'.'‘.l la C." i. I. v‘..iK ii! In-, ei^-utiuiitem- 

T»oi:ii*y Si di. In la J n /. <• ■» , ■ /' ./ , / ii,i,l 

of M ti-li’hil m ■/ -o il, • ' )> .! Hn III.' Mniiiiiihfl 

III' St 'I'l'f 'i'/\ ,ri I ‘ 1*11 1 in II . 1.,, I- ,jn lllieillll]i|i>- 

j^-i/ig ;e;\'«ieii« ot tJi.' la:.}ie-i ; « r j.i to'/.nl i; •*. Ills 

(ti/irnl iiii (if thf' IjiiXf i'i\ nU' id u/ •luil'inj th>‘ t>f 

II i.s valtJcib'd- ."iS a jiie-'e of I o! n ni'.'.i ij y Jiiitery. The 
if.l’e. n-d. ]Vor]:.^ werti jiuhli.djeil at ivliiii..:i'/lj '*2 vols. fol.) in 
; ; Mil I Mfinotrs of OiP Alhnrs ot S<ot!iiiiil fnini thf Ji^fftora- 

• , A 'I'f f' 'Htr' . [/. fioia I, in.] .1. > !,.-(| MSS., in 


IStil. It iinxy he, well lo add that tho suhjert of this notiro must 
not hi* roll foil lull'd with Dr (Jeoigo Mncken/.ie, tlu‘ author of Lin:.i 
(finl <‘Jn( meters of thr Most Emiacfit ITriUrs of the iScofs NtiMoii 
(170S ‘22). 

.MACKENZIE, flKNKY (1745-1S31), was born at 
Edinburgh in August 174t5. His father was Dr Joshua or 
Josiuli Maekeuzie, a successful physician, who also culti- 
vated Jetters in a small way. Mackenzie got the ordinary 
ediieationof a youth in liis position at the high school and 
univeisity of Edinburgh, and was afterwards articled to 
Mr luglis, who was then attorney fur tho crown in tho 
munagi’iuenl of cxeheqiicr allairs. To this conifortablo 
post the author in due time succeeded, and perhaps knew 
as little as any of that tribe ever did about the struggles 
and sormw.s of a literary career. Eor his W'ork's sake it 
would have In eii betler if he liad travelled some of life’s 
rouglu r ]»ath'^, ui else bei*u content to w'rito about wdiat ho 
had actually seen in t lie. Scottish wwld of tliijt day. There 
was ph'uty of material then', if he had liiid the ujien eye to 
M e it, as Walter Scott showed by ami by ; and it is a pity 
that Mackei*/ic did not try his Imml at it, having been more 
ill the luint of it llian Sc.ott could e\er have been. As it 
i.s, Jii^ .-Iniii s arc clearly not the fruit of his experience, but 
lather the echo of Ids reading. He could W'rito graceful 
enough Mjulenecs, somcwliat artilicial, yet snioutJi and 
puinti'fl : but lh(‘ men he di'M-ribes are mere shaduw^s, and 
the lib' altogrtlier unreal. Ilistirst and bcst-kiiow'ii work, 
TIo M fit if Ftiiimi^ was published anonymously when he 
A\a.s only tweiilN-six years of age, and soon became Idghly 
po[ndur. It was a droughty season in Scottish literature, 
and llmrelurc any little blossom, liuwevcr sickly, W’as 
w'ch'ome lor its raril\. * Hume and Iiobertson and Smith 
Jiad left til e sooiK' ; Jhiriis was ju,st rearm’jig to think of 
the. dai-y lie tiii ue-d up with his jiloughshare, and Fergussou 
had lately elos. 'll liis brief and troubled career. Mackenzie 
had tlie Jiehl aH to liiiuself, and got llio attention wliicii 
is giAeu to a solitary ligure. He had read tho 
ithntiil flotn ui}/, as one can see from c\t>ressions here and 
there, ms welk as from the alVectation of writing his 
story ill a ingmentarv form ; but lie had not a gleam of 
Sleiir'*s liuniour to lelieM' the sentimentality. He had 
re.id IlichunUoii too, but lie liad none of that wrihjr’s 
.‘‘ubthi insi'.;ht inio I'linmetir. Deiha[».s Goldsmith W'as 
lii.s leal model, ])nt thi' likeness was as that between a lire- 
lly and u star. Tin* “man of feeling^' is a weak foolish 
cieatiire, po.'--;e^.-ed with a fniile benevolence, wlio goes up 
to London, wliere his friends should nevcfr have let him go, 
and meets a variety of sharpers, ami comes out, of their 
lijimls pictty much a . Gold.-mitli makes tho vicar’s son do, 
only witliont the fun thid clings to poor Moses. For this 
biiok is al’ in one key, seniiniciital and laclirymoso, and 
the liejo diiMS at troin no particular cause, m a highly 
tragic fa^-liioM be.-i<le liis fainting mistress. Hi.s next 
work, The Man if fin U’fi/ A/, is tho picture of a born villain, 
a rogue in grain, who begins ii is rascality at school, jierliaps 
earJier, and carries ir. thn»ngh w'ith entire consistency to 
the end. Tlie man is unnaturally bad, and the incidents 
arc. lanlly unnatural ; and such a book at present would 
only lind a place in some tJiird-rat'O penr^ paper, if even 
there. JuUit de JIiHibiijn(\ his only other novelette, was 
meant to depict the misbadunes of a jiumber of quite 
blameless ja ojih* — to be, in short, a tragedy without a 
villain, an iHhvUn without an Jago. But, as it has no 
insight, and iloes not even try to have any insight, into 
the mystery of such calainitujs, the result is insij»ifl and 
<.cdious. All thcKO works had great popularity in their 
day ; but that day is long past, and what life they now 
have is only a tradition. 

Mackenzie also wrote several dramas; mostly of tho 
tragic sort, for in that tone lie had won his successes, such 
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an they wore. But one who had no concoptioii of distinnt 
di^iiactor, of liuinau indivi(}uality, was not likely to Ruccced 
III tlu3 drama, which depends more on that than on 
anything ; * ami heiice'it was ntjt our author's good fortune 
to deliver his country from the stigma of never having 
produced a gonuiuo tragedy. Of The SjnutUh Father^ The 
rrlutx of TuniSy and The tShqnvrecky the second was brought 
on the stage, and managed to live for .six nights; tiio 
other two were stillbbrn, and probably no man living has 
ever read them, unless for purely critical purposes. 

But Mackenzie, if nowise a great writer, but quite otlnu- 
wise essentially a small writer, with a knack of iiiakini; 
Hcnteiicus indeed, but having nothing particular of his own 
to say, was not therefore altogether a useless man in liis 
day. That ho did well for himself, and perhaps for tin- 
exchequer too, is quite likely, even though lie toiled in the 
high-T'ory service of Dundas, and wrote tracts meant to 
“ broom out of the country the lido of Frencli Bevolu- 
tionary notions. At any rale lie became in his old agi; a 
kind of literary centre and social [lower in Jvlinbiirgli, 
when that was really needed and useful. He Iiad known 
John Homo and blind Dr Blacklock, and wrote li\L-s of 
them; but, what is of more conseijiiencc, he was aiinaig 
the first to recognize the genius of Uobeit Burns, as edit"!* 
of The Jjonnifer, which he and a group of young men willi 
some literary tastes w'rote ainl printed for some 3 t■aI^. 
’N'et, though he once breakfasted with .r()linson,jiiMl certainlv 
iiuit Burns more than once, he lias told ns notliing ai-oni. 
either of them, though a [lage of Bin ns’s talk would have 
been worth all The Man f>/ Foluti/ twice told. It w.c*. so 
far good, however, that lie liailcd the piMsant poet eonlialls , 
which we could hardly have hoped so artilicial a waiter 
would do, and oven better that he noticed the dawn of 
Ciernian literature when Lessing and Schiller rose al*o\e 
the liorizon, and not only WTute some ac«‘ouTit of tliem, 
taken from French sources, but boldly set to tlio study of 
Crcrniaii that ho might really know them at first hand. 
How far hfi went in that study we do not know', t»nl> he 
set young Walter »Seott on the scent, wiWi rt-sulls such as 
he himself could never have imagined. So he li\ed on. a 
kind of small king in the Kdinburgli literal}' world, till 
1S,‘H, dying in his eighty-.sixth year, with a wuiulcrlul lu w' 
world around him, wliich had not yi't begiiii to crilici/c, 
but only to admire and huiioiir liiin. 

MACKlillKL, .Mackerels an*, pelagic fishes, belonging 
to a small fauyly, ^eohihrUla', of which the tuiiii\, boniin, 
albacorc, sucking fi.sh (Krhejttis)^ and a few other tropical 


developed, especially on the back and the sides pf the tail, 
and impart to tlie body a certain rigidity which iiiteriVrea 
with abruptly .sideward inotiuiis ot the lish. Tlierefoio 
iiiai-.kerel generally .swim in a straightforwartl diivcViiai, 
dcvi.-iting .sidewards only when compelled, and lau-ly turn- 
ing about in the .same spot. TJiey are in alinu.-t conlinnoiis 
inutioij, tlieir pow'cr of emliirance being erpiiil to the 
ra[>idity of their motions. Mackerel, like all li.'.ln -. of tlii.s 
l.unih (with the exception, [jeihaps, of wlii.-h has 

not vi t been c'xainined in tliis i-espe»-t), h.iM* a linn P* -h ; 
tlnit 1-’, till- niLisclc.s of th(i scNC'ral M-gmcnt-. are intmlacd, 
and receive a greater snp[»ly of bloud-vr.-^. els and jicr\cs 
than in other lislies. ’L’lieivfoie tin- tlc.sh, e-p(i-iall\ of 
thn huger kinds, is of a I'uil c(»lonr ; and tin; cncrg\ of 
their iiiu.'.cnl.ir acti(»n eause.s tin- tem[)craliii i* of tin ir biin.d 
to In- M.Acral degrees higher than in otliei- ji.-dies. 

All li.du..ofthe inackenl fainil} aie stiiclly <'.u iiivoroiis ; 
they uiiej a angl\ piiisue their pivy, winch ( oii.a. ts [)rinci- 
j»ally of oiliL-r ll^]| and pelagic crust ai-ean . The fry (»f 
elnpooid-, wl.ieli likewise swim in si-liool-^, are lollowid by 
the inaekeiel until they reach £>oim! shallow [Mil ot the 
co-.i-t, whieh their iiu-nnes dare imt inter. 

.Murkeieh are found in aliim.-t all tropical and ti nija-nito 
seas, wltli the eACeption of tlie .\t hllilic slum's ot Kiiq»elate 
S'»uth \nieiiea, wlieie they ]ia\c in»l Iiithcrto been met 
w !lh 'I'he (lirtiiietive, clj.iraetcis I'l the various spccii have 
U'tt \Lt 1 m I n fully jn\t -tigaird ; and theie much eojifu.>i«»ii 
111 the di-s j indliatinii of tlie sjieeie.-. So iiiiieh is ceitaili 
that the Faiiopeaii imn keiel aie of tw»i kinds, of winch one, 
the common inacki'iel, /* .wo///A» /■, lacks, while tin; 

•Mn r po-,.,i-SM-s, an aii-bhidih r. The be.^t known sja-i-ies of 
tin l.itli I kind is »S't *'//// //f /• e« /n/.s, 1 lie ‘‘ Sp.ini.sli macken 1 ; ^ 
a lliinl, Si'fiiiilt, r I'Ht n hi'tfujthnra.':^ L biTu \ ed by.-ouie j. htJi\o- 
logi.'tsto be, identical with S. f Ih* tlii-- as it ina y, we 

liava- st long cvirleitee tliat the Medll ( nam an i- inhabiti d by 
otlier s[>ceics dilVereiil fmm S. \r<,nifn r and N. ami Wi'll 

I i liarai t i‘i i/ed by their dentition and lelniainni. Ah-o tlie 
I spia ii-- from St I Iclcn.i is di- 1 im t. Ot cAtia Atlunt le [a ciis 
the mm-keicl of the rlapaiie.M- Sea.'* aie llie ime^t m-aily idlied 
to the Lun»pi‘an, those of New Zi'al.iiid and Auslialia, and 
still inoiH; those of the, Indian (.)eean, dilb ring ni many 
cim.-spieiioiis points. ’Pwo of llieH- s[m ! ie^, mciii in the 
Biitish si’as : Srn//,f„ r which is the nniT eonnnon 

there as w ell a > in etln r [jaiO ot tin- N ui til All iiit ie, eii» ing 
tlie iH-ean to America, wheii it ab.-iinds; and the Spann-Ii 
j inaekciv], >■',!, whiili is ili-iinguislied by a 

I .soniewhiil dilhreiit. [Mttii'l of e(»li ij ,it inn, the tian.'>Mi.sn 


genera are members (see Irii rin oiaai^ , vul. xil. [». O'.MIp 
Althougli the specic.s are fewer in iHini)»er tli.m in the 
majority of other families of fi.'-ijjes, tliey are wiili ly spread j 
and extremely iibutt<lant, peopling by countless .seliool.> tlm | 
oceans of the tropical and temperate zones, and approaching 
the coasts only accidentally, occasionally, or pei it)di< ullN. 
The mackerels proper (genus ,^*ro}nhf r) are readily rei-og 
ni'/A'd by their elegantly .sluqied, well ja-oportioned body, 
shining in iridescent colqjirs. Small, thin, ilei-idiioiis .sc-ales 
equally I’.over nearly the entire body. The dorsal tin 
extends over a great part of the back, and consists of 
several portions: the anterior, conquKsed of feeble s[>ines 
which can be laid backwards in a groove ; the jmsterior, of 
rays onl^, of which the five or six hindmost are detached, ; 
forming isolated “finlets.'' The shape o/ the anal fin is j 
similar to that of the rayed dorsal. The cuiulal tin is ■ 
criiscent-shaped, strengthened at the base by two short | 
ridges »)u each side. The mouth is wide, armed above ami ! 
below with a row of very small, fixed teeth. i 

No other fish shows finer proportions in the shape of its ; 
body. Every “ line ” of its build is designed and eminently j 
adapted for *tapid progression through the water ; the | 
muscles nutssed along the vertebral cvlunip are enormously j 


bliick ]».uals ijf the ctmiimui in.icki n-l bi'iug in tlii.-^ .spccu-s 
narrower, luon- ii regular oi p.iilly lnnkrii up into .'-pot', 
while the .scali^ of the. [Mctoial itL-ion ;iie larger, ami ilie 
snout is longer and mon- j oiiitid. fin- Spani-h mackciel 
is, a.*, till* nanu' iin|»lu’ , a n.iti\e of the .sea.i ol .Mnitlirni 
hantipe, Itul .‘-inclc iiuli\ iilii.i!-. o»- mall sclutols lem h fie- 
nmully tiic .-^hoic^ ul (Jual liiitaii* and of the ruited 
b^tati-s. 

Til'- Imiiii- ill 111 . 1 . lo-n-l (t(» wlii-li llif 1- li 'iiw I ii !4 n- 

iii.o k : n It T ■ 1 * till- N <‘M li \ 1 1 mil*-, loan the i '.m.n \ 1-1 imi-N to t In- 

Olklli N', .Old I'l'-Ill llic Ml 'liu-l r.Oir.Ul Jtn! llic P.Ln k Si .1 .illd lln- 
ro.isW t'l Niii\\.(\ 1" llii’ biiili d Stall’-.. 

'I'uV .11 I. till- .'’I'llll;; kilgi' .‘'I lloi'l-* .IpJ'HMill tin- idi-^Is. 'j v. 4 > 
liiN. brill .i-sigind of till-, iiiigi.il iii'i ; Iii->1. l)ii- nivt|ii, t 
(if liliilin;^ .1 -aiit.ibli' Imalilv I'm’ ]i]np:iLMlin;’, tlu-ii '^|ll .-»• .lai, 
V, till* anti ]»noaiit of fon.l, wluils in tin w.in.ii- 

.si'.tyiiii is iiiort- :jliii:)i|.i]it in tlir nt-i«aIiboni IhmhI of i.in ! in tlio 

tipiMi 'f-’i. It is ]iioli:ihli- th.it l 111- l it n r i - l In- 1 1 in .iinl i-n ! \ • . lei , 
for tilt- follow ing iv.LsDiis : inackri’i 1 an* kn"W ii f.i ni. 1 1 * noii li 

nioi't- nipnllv in si/i- ^YhiU' in tin- iii’igli1>ini! I ummI . i i e.-l Snii iii 
the iin>utlis timing which they Ic.nl a nning (u-! a i ■ Iif»- in ilio 
optMi .sf!i ; ainl, liirllit-r, onw-Xfiir mill 1\\ o-x i- o -i-M t; .!.i whifli 
lijivc not Yi-t attaiiicil niaturiiv, iiiul tlii n itiif no n'>< ti.ixi l land- 

* The tt-nn “Spanish inat-ki-vrl ’’ is ap))lii‘il lo a xiiy tlilU‘U-ut ti:^ 
Ui Aim-ricii, viz., Cybium imufiUUuei, ' 
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wards for tl^e inirposo of smwning, actually take the lead in tlie 
migiiitioii, and am followpAl later on by tlic older and inature lishcs. 
Fiiiidly, according to the observations insuh* by Sars, vicinity of 
land or sliallow water are not necessary eoinlitions for the ovipo- 
silior. of mackerel ; they spawn at tin- sj>ot which they hap|)ea 
to liavc reached during their waiidiaiug.s ut tin* time when the 
ova have attained thi'ir full devclopnuMit, iiideneiidently of llie 
distance of the land or of tlu* th'j)lli of walta* below them, as the 
ova tloat and the embryo is dcveloptMl mi the surface of the water. 

Ill the mouth of I 'clu uary, or in some \c:irs as early as the end 
of Janu«iry, the fir^t laige .''chools appi ar at the ciitranco of the 
Knglish riiiiiinol, and avr.ui'‘t by llo* umuc adventurous of the drift- 
net fishers many miles oi tin- Scilly Islands. Tliese early 

schools, which, a^ nh'ulimn'd .tbovc, consist chiclly ot one-year 
and tw\vy»‘ar-ol<l fisln miM .-'imh iimrs enormous c:itehi‘s, whilst 
in otlier years they rscap.* lie* (infi-m-ls jiltogetliei, passing Ihein. 
for some liitln'ilo uik xplaimtl if.jsnu. ,it a gic:it(*r tleplli llian tliat 
to nliieh the rn-t': I'-.i* li, As the sc.ison .idvanees, the 

schools 1 ale faiili'M inii I hwaols iiitti St (binge’s (’hannel or 

eastwards into ihc lai.glidi ('hiuml. 'I’lic fislicry thmi assumes 
j)ro])ortii'ii ■> \\hi«-li i i. in-xt in iuiporlam-c. t<i the herring and 
c.od tisln ii' " 111 I’l wiiiiiii h alone .i Heel «if smne iwohumlnsl Imats 

asseiuhlcs ; tlic rieneli side of tlie ('liauiiel llo less eapital and 

labour arc iiive--!td in if. tlie vessi Is einplo\ id being, I bough less in 
numher, huger mi si/ - tliaii on llie Jhiglish side. Siimiltaiicously 
'with the (lull !J‘ l tl'e ilei j'-sea-seine and sh<»ic-s(*iiie ai e usevl, \vlii<*h 
tow.iuls .1 ilMe aluiii-'t * III it I’ly supersede tlie ilnfl-liet. 'I’oWavds the 
mid of .Ma\ the old li h liei oun* he. ivy with sjuwii, and aie in the. 
highi'st eiiudit’.'Ui I'oi lie* l.ibh- ; aiid tin* latter halt of .hiue or be- 
ginning oi .lu]> Jii.iy bi reg.iidi-'l as the tiimi.it whieh the greater 
pal I ot iiMi'ki 11 1 >{iaw u. 

M.iek. lel ale -e m elv le ;s abii udau t ill the (b ruiau (teeall : ]»lT»b- 

ilbly '-Olfle mI' ih'* seliiiols UeVt r le.lVe if. alnl ihi-. l<dde!it stoek (if 

we aie allowed lo a[»ply this term to a tisli which isev* i shiftiiigits 
(pi.ii b‘i*> • 1-. iiieieased by till* scbools cmniug iioiii tin* Atlantic 
thioiigh the Knglish (’hannel or loimd tin* iioitli coasi ol .'siollaml. 
The s.di i.ih approaeli tin* eoasts ot tin* (leiniaii ( teeaii somewhat 
later in the st .son, p.'irtlv owing to tin* gie.iter seventy of the 
we.ather, wliieh detains the i»s]deni fishes m the open .‘•a*a, and 
partly owing to the gie.ilei di-t.une which tin* Atbintie shoals 
ha\e to tiavel. On tin- Xciiwegian coast m.n-kerel ii diuig «loes not 
liegin behae Mav, whilst on the Knglish coasts huge e it* lies arc 
ficipieiitlv iiiatb* ill M.ircli. liivge cargoes are now aiinn ilh' iin- 
])oited in i- e troiii Nmwav to tlie t’nglidi market. 

Aftii tlie spawning the si hooU In'eak lip into siu.iller eonipaiiies 
whi< h aie iiiUi h .sealten d, uid ofier f<»r two or three month; 
employment to ihe hind lim* li-h eniu ii Tlev imw begin lo dis- 
appearfioiM tine i o ivi ^ and reiuin to the opt n -ei. Singb* imli- 
vMnal ■; or - m iM i omp.Miies are toiind, howei.'i on tin* coast all tin* 
year round ; t In v m ly b i \ e bei nine di i i< In <i 1 1 om lie m.iiii bodie-^, 
and be si "king for tin* l;ue< i r i liool-. wbn h ii ive long b ft. on tin ir 
return nuLMation. 

Altliougb, on tin* w bole, tin* eniiise .uel time ot tin* aniin.il 
migration ol mai keiel an* iiiuked willi gi"it legnl.irity, llieir 
ai»j*e‘n*.inee and abiiii-laine at .‘ml uii loralilies an* snbp'ct to gn-at 
Miiiatiolis. Tln*y ina\ pas> a spot at «ni b a dejifli fo evade tin* 
nets, and le ippear .it lin*silila e -mm* da’.saliei I'mliei easiw.iids; 
ilngv mac deMate fiiiiM tlieir diiee! line nt tnigialioii, and i vi ii 
temporal ily lelnin w»*-nwaids. In * ome \eMs f-ilweeii l^ngainl 
l.s»j7 iln* old m.n keii-l di -:i|>p".u<-d <i|l (be iii-' V hmn tin* -oirfaee, 
and w«n n'eidelit.i! I C ili-enveled tei-ding .It tlie b.ittolM. .M.iiiy 
Were frl.'Mi.il lu fillnim- and dei pi-i Wiili ilf line, and .dl \\«ie j 
of evi I pi ion ill', l.irgi’ -a/< , s. cer.il meiNiinng is iin'ln*-, aiel weigli- | 
in g lie lily Ib ; tie v .tie t In* lai ge,i 11..11 ki i m on i e onl. I 

Tin* m n ke’cl j - feenieil as I'notj Jn lln* eiiminon -sjieeies. I 

and Mi ii .'idu.d , lu.m 1 m tn 1*2 in- In in U-ngtb an* eon-^idmeil tin* | 
best il IMJIM'. 1 In mol !• ^ollt hel n I ifitndes, }lov\eVer, 1 ill-- Sj»e- ies ! 
Kecliis to M' 1 - 1 i-ti ill-, sp,.i-imen-> llom (In* 1 o.tsl of rmlugal, and j 
from the .M- du .' 1 lie 111 an-l llink.’dei, l,.-ing-tit' 1 to be !i!\ arnl j 
lesembliiig in iJie 'sp.ud^l, i-M.kMil ' S wliiili j 

is not e.-,t.*enn i i-.r t)-.. i.inle. s* 1 * also Ki^in nii.s. (A. (’. (1.) 

MAC’K INTf ).^ 1 1 , .‘^iiL flTr,.”) 1 S;» 2 ), pnlilicist, i 

hi storinii, .st.iti -iii 111. iinl [)!iilo-.i)jdi<*r, w.i-; bm n ;it Abhuirif*, 

7 miles from Inv in - In 17‘>r>. 1 1 •: c. nuri of old lligbland 

familic.s liotli tbrougb iil. fnllu*r and bis mutlmr. Of tho 
fonuur, who wm. an nili- i-r in tho army, and was mostly 
OQ duty abiofid, ha sau but liltb*, and lie .‘'jmnt lii-s early 
ynars under tho nan* nf hi - nmtlnT and licr relative.'?. At 
a very i 'irly a^'f3 young Jatiics bnn* the re[)Ut'ition nf a 
prodigy for nuiltifarioiH rl•^llillg and leurning His 
Hcho )];ng lie rt^ceivod at Fortm-e, whi-iifi* In*, went i\i 
to college at Aberdeen. As a stuih* it in tin* arts faculty 
llmre his reading extended f.ir beyond the bounds of the 
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curriculum ; but the influence that most powerfully formed 
his mind was tho compuuiouship(»)f Robert Hall, afterwards 
so famous as a pulpit orator, with whom he ardently beat 
tho usual round of vexed questions. In 1784 ho* proceeded 
for the study of medicine to Edinburgh, where he found a 
still more congenial field for his opening mind, at a time 
when Hume had been dead just eight years, while Adam 
Smith, Dr Rlack tho father of chemistry, Dr Cullen, 
Robertson, Ferguson, and other eminent men, were resident 
there. ^Mackintosh participated to the full in the inteh 
lectual ferment, but did not quite neglect his medical 
siiidlc.s, and took his degree, though with characteristic 
uiiputulLiality Ite k(.3pt the professors waiting for a con- 
sidi'rablb time on tlie examination morning. 

In ITt^JS Mackintosh removed to London, then agitated 
by tlie trial of Hastings and the king’s first lapse into 
iusviiiity. Ho was much more interested in these and 
other political events than in his professional pro.'?pccts ; 
and lii.s attention was specially directed to the events and 
I bindtincics which caused or preceded the Revolution in 
I bViinci*. In the your of his removal to London his father 
ilied, and lu* succceiled to the family estate, which, being 
small and burdened, brought very little income; and, as ' 
lui math* no headway in his profession, his flriancial outlook 
wa.s not very bright. It was under these circumstances 
that hi* wedded his first w’ife Catherine Stuart. Yet his 
inarriagi* u as aliappy event for him. Ills wife’s prudence 
wa.s a correi tivi* b> his own unpractical tctiiperament, and 
his ctToits in joiirndisin soon becanio fairly profitable. 
Mackintosh was soon absorbed in the (jacstionof the time; 
and in April 1791, after long meditation, he published his 
VltifilriT ji reply to Burke’s Meflertious on the 

Frnivh litvuhitiou. It wa.s the only worthy answer to 
Burke that appi'ared. It placed the author in the front 
rank of kiUroptian publicists at the age of twenty-five, (ind 
'won him the friendship of some of the most distinguished 
men of the time, including Burke himself. About tho 
saimt liniL* he been me honorary sc(‘retary of the association 
of the Fiiemls oi the People*. Tho success of the Vindieix 
finally deciilcd him to give up the medical for the legal 
prolV.S'.ion. He was called to the bar in 1797), and gained 
a coiisidt r.ible reputation there a.s well as a tolerable practice. 
During this period Ids greatest public efforts were his 
lectures (1799) at Lincoln’s Inn on the law of nature and 
iiiitions, of which the introductory discourse w^as published, 
ami hi.s eloquent defence (18011) of Joan P|iltier, a French 
refugee, tried at the 'instance of the French Government 
for a libel «ng!iinst tlie first consul. In 1804 he was created 
knight, and received the post of recorder at Bombay, where 
lie spent the next seven years of his life. The spoilt child 
of T.ondon society was not at home in Bombay. He did 
.si*(*k to inti'iijst himself in India, and in imitation of Sir 
William Jone.s founded the Literary Society of Bombay; 
but- the current, literature of Europe was far more engross- 
ing than the old Itnlian life, and the packet with the latest 
tidings from I'hirojio and the newest development of tlie 
Napoleonic dram.i was infinitely more interesting than 
either. In s[)iie iif his scholarly and historic sympathies, 
his heart alwfiy.s was with the new era, and he was glad t(i 
return to bln gland, wlic*ro ho arrived in 1812. ^ True to 
his old faith, lie^ courteously declined the offer ot Perceval 
to rc.suiiic political life under the auspices of tho dominant 
Tory party, tlmugh tempting prospects 6f ^j^^e iu connexion 
with India were opened up. He cuterei} ^rliamont in tho 
AVhig interest as member for Nairn.. .He sat for that 
county, and aft(u*w;j.rd.s for Knaresbprdugh, till hia death. 
In I.nmion society, and in Paris durihjj. bis occasional visits, 
he was a recognized favourite for his genial ^wisfloni and 
hi.s great conversational power. Qn ' Mada^me de Stiiel’s 
visit to Loudon he was the^pply Englishman capabje.o^ 



M A C — M A C Kil 


representing bis country in talk with that phenomenal 
woman. His parliamentanry career was marked by the 
same wide and candid, liberalism as his private life. He 
opposed the repressive and reactionary measures of the 
Tory Ogvernment, supported and afterwards succeeded 
Ilomilly in his olforts for ipeforming the criminal code, and 
took a leading part both' in Catholic emancipation and in 
the Reform Bill. Buf he was too little of a juirlisan, too 
widely sympathetic and candid, us well as too elaborate, to 
be a telling speaL in parliament, and was conscrinently 
surpassed by more practical men whose powers wereirK-om- 
parably inferior. From 181 S to 1824 ho was professor of 
law and general politics in the Kast India Company’s 
College at Haileybury. 

In the midst of the attractions of Ijoiuhiri society an<l of 
his parliamentary avocations Mackintosh felt that tlie real 
work of his life was being neglected. His great ambition 
was to write a history of England. His studies both in 
English and foreign speculation led him t») cherish the 
design also of making sonic worthy contribution to plnlo- 
sophy. There is real pathos in the fact tliiit it was n(»t 
till 1828, when he was sixty three years of age, am I even 
then only at the instance of Maevey Napier, editor of the 
Rn.aydofhVjl/nt Jirihinnka^th^t lie set about the Jir.st ta^k of 
his literary ambition. This wiis llu* Dis^i rtatinn mt ihr 
Pf*(njr('ss of Kthical PkUoimp/n/y prelixi‘d to Ihu seventh 
edition of the The <lis.soriatioii, wiitit ii 

mostly in ill-health and in snatches of time take n from hU 
parliamontary^iigagenients, was [mblislu-d iu 1 1 . About 

the same time ho wrote for the a 

“ History of England from the Earliest Tiuu's to the Final 
Establishment of the lleforination.” His more elalMaMto 
Hidort^ of tJie Recolu-fion^ for which lie had made gnsat 
researches ami collections, was not published till after 
hia death. Already a privy councillor, .Mackintosli was 
ap[M)iatod commissioner for the allairs of India under the 
Whig administration of I8:iu. He died in ls:»2. 

iVl ‘ir*kin tosh wns iiii(h)iiht(‘dly om* of ilio iiio^t rultnna .nid 
catholic -minded men of Ins, linn'. Ilis sUidi'.s nnd sMllj^^thll•^ 
ciiibrjhMiil ulmosi liVery Iniuiau inifO'sl, c\c<-|»l jsin* st ifinc. Ihii 
it was till' width <)f hi.s iutLdh*i*tu.d syiiij)*’!! hir,>i joiiu d l-i .« m»ii- 
stitutional indecision and n’s iitfirtar lliat prr\«’ii(rd hmi fioin ih*in'^ 
inoiv ciifliiring work. Thns it was that Ids artual jodorViMni-nls | 
carno HI) far sliorL both of his real jn»\vfr anil i»f lln- •■n 

in liiH early cffortH.^ Tlin works of Markintosh wldi h liav.> th. Iu ^1 
claim to permanoiilT value aiv tho Fimh'ri.r axlH,;,-,, tin- 
Iind the /fisttvry of fkc Ruffidt Jln'ntuhon. th.' thnr th.* fii t 
is the greatest botlr^iiu ahility and liisttnieji] .sit^idlii'ain r. li 
tho verdict of a philosophic IjiluTal on tlir ilcvrlopnirnt of th.- 
Freneli He volution up to tlie spring of and is at tin* v.niu* 

ti ini' ii Kyrnpathetic estimate of its raiises, priniiplrs, .iml ti-ndm. H". 
While rospoetful to )uh groat opponent. In* is linn and inanl\ in 
his assertion of the lights and interests of ni.m so deeply eon. ein. d 
in the Rovolutioi). Its excesses coinpi*]le>i Id in a few >e.us a I hi 
In express his entire ugreement with the opinions of Ihirke ; l.ui 
Fw will now deny that his early judgment was the more eoin.'t. 
Pill* IHsscrMion i*k a sketehy and fraginentiiry work, redeemed l»v 
e'dlholic ciitieisin and ingeiiioiis suggestion. It was a great nndi-r- 
li'kiiig, for which half a lifetime would hardly have been sullieieiit, 
attempted at a tiiiio when the s^dy of the liistory of pldlo.'iopliy 
let'I hardly been begun. Vet his suggestions as to tin* forniatimi 

eoiiseieiiec are valuable. The Illstnnf of the Rn'datinn in Ennhimi 

HI88, which is only a posthumous fragment of a long meditated 
history of Kngland hoginniiig with tho Hevolutiou, is uiitteii in a 
«trle. of nalin and lofty impartiality. It is wanting in eohmiiiig, 
jn nioveinent, the concrete and pictiiresiiue, .and eonld never 
iwive iHum a popular liistory. It gives the history onlv of three 
y'’jn's (1 «k 5-88), breaking olf at th«^ point where William’ of Or.mgo 
I'l preparing to iatervouo in the nffaira of Englniul. Tlie nceoimt. 

I he enrly career of tlie prince is a noble and striking i»iece of 
showing tliat, if the author could have resisted the clcmiis 
oi s.»,n.ty and applied hinLself resolutely to historical composition, 

»inght have achieved something really great in that department. 

*• the Unmir^ of Sir Javm Mwkinto»h'» Life, edited by )ila «a» ; al«o 
«»>. uiiiuy » Eamy on Sir J. Mackintosh. 

WAOLA.URIIf*Co]:,iN ,.(1698-1746), one of the most 
eiiiiMnt among the mathematiciane and philuaopheru that , 


Great Britain has produced, was the son of a clergyman, 
and burn at Kilmodan, Argyllshire, in IhOS. yVt the 
early ago of eleven years he entered tho university of 
Glasgow, where ho graduated as master of arts in his 
sixteenth year. While at the university lie ( xhihited a 
deeideii genius for mathematics, more especially for 
gi'onictry; and it is said that before the end of his six 
teenth year he had discovered many of the theorems after- 
wards puhlished in Lis (Jconutrltt 

In 1717 he was elected pnofessor of inulliematies in 
.Miirisi'lial (.’olloge, Aberdeen, as the n-siilt of ;i competitive 
exaininal ion. 'I'wo years later he was admitted a tellow 
of the llo^al Society, and in ii visit to liondon made the 
ucipiaintanci* of Newton, whose friondshij) and esteem he 
Jiflerward ; enjoyeil. In J 7 H) lie [Uiblished his (Unnn fi it 
( .sfr, th Unetfunu r/n rtfrton vnirt rmtHs. 

Tills Work wij.s ins[)ii-ed by the lu’autiful discoveries of 
Newton oil the organic deserijition of conic sections. In 
j it Maelauriii introduced tin; well Known iiietliudof geuerat 
I ing conii*'^ wliieh beais his naiim, and showed tJmt many 
s[ieeie^ of eiir\ i-s ot the tliinl and fourth di'.gree.-. can Ijo 
diserilied liy tie* intersection of two movable angles. In 
17 lM ill' wnifi' a Mi[»plenient to the iit<nnrtv'ht Ortjiinhti^ 
wdiicb ho aftei wards published, witli ('\ten.''ioiw, in the 
I PhtJ <>•<•> f>h /\ thtsih f tit/tf; }(»i ] I ."»n, ^riiis paper is 

j j»riiieipall> ba'^^'d on tlie follow itiL'' general thi'orem, which 
j i-> a ivnitukable exten.-ioii i‘f ra^rai’s hexaj^r.ilu . “H a 
I l»ol\gon mo\e so that lacli of its sides jiasM.*s tlirougli a 
lixed [.oint, and if all its siimnnts e\ee[»t oiw* di'uihe 
curves ot tin*, ilegri'is n), //, /', Ac., ri*'p< ctively, tbeii the 
Ir*'!* summit iudvcs on .'i cluxc oi’ the dcgii-i* 'luniji .... 
winch rcdiicc-i to )/?///> . . . wluntlie I'lM'd }.umt-. all lie 
on .1 lijht line.” 

In 1722 Maclauiin tjavelled as tutor and cnm[»anion to 
the eldest son of Foi^l I’olwartli, .iiid afli r a .'>lunl sl.i\ in 
Palis re'^lded for some time in Pciiaine, wliejv In wrote 
an I sv:iy 1,11 ill,' pciein^ion of bi»diLs, wliich olaainod tin*, 
pri/." ol tlie French Academy of Seieiici' lor the year 1721. 
'riic following year lie w a-, elected profc'-^iu* of mathematics 
in the university of I'Minbiirgli oil tin* in gent reconiiiieiida - 
lion o| Xew’loii. Alter the deatli of Newtuii in 1728, In.s 
11 ' phew\ Mr (.'oinliiitt, ap[»lieil to Maclauiin f./r a-'^i-t- 
arn-e in [niblisliing an account of Newton’.^ life and 
discoveries. Tliis Mat Jaiirin gl. idly iindei ti;. .k, bnl before 
tile ace«)mit wa.s written 1 lie chatli of Mr Condnitt put a 
stop to tile project. It w as not lint il mail \ yi-ai.'^ afterwaid 
and snU^eiineiitlv to MaelaiiiiiiN death, lh.it tliis account, 
of Xew'lon’s philo^opliicaUliseov erics w as publisin il ( 17 18). 

in 1710 Maclauiin obtaincil the higJi distinction of 
dividitig witli Jxulcr ami I ).iine| Ji. inoiilli the pii/c olh rei] 
by tin* Flench Academy of Sci' iu'e for an C‘'.s;jy on the Ilux 
ami rellux of the .ve:i. 'I’liis lm)»ortant. memoir was 
subsei|nently reviM'd by him, ;ind insert i*<l in his Tnufit-e 
on which was pnblislii-d at FAlinhiirgh in 17-12, 

in two \oliinn'-. In the pn laee Im stall's that the woik 
was utnlertakcn in coiiM-ipirnce of flu- attack on tlie melliud 
of tluxioiis made b> Pcikeley in 172>4, nndej' the title c»l 
y’/zc ^laclaiinii's object was to found the doc 

trine of Ilii.Moiis on geometrical ih‘im>nst ration, after tin; 
maniu'r of Archimedes and the ancient matlieiii.iticians, and 
thus to answer all objections to its method as being founded 
un false reasoning and full of mysteiv. He thus laid 
down tin* grounds of tlie tlinxiomd method, reij-ar. ling 
tluxioiis as velocities, after Newton. He proceedeil to jivi 
ail extensive application of tlie method to curves, siirl.icc-., 
and the otln'i* snhj(*ets usually discussed in woik > i»n tlie 
ditreivntial ami integral i;aleuliis, liis treatment beiiiL! almn>t 
exclusively geonietncal ; but the most valuable [lail of the 
W'ork is lint devoted to physical ai»plieati«»r.s. in which he 
ouibudicd his essay on tho tides, ^as stattsl above. 

f , KV. — 21 1 
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III tills 'be investigated the attracti4>n of an ellipsoid of 
revolution, and showed that a homogeneous fluid moss 
revolving uniformly round an axis under the action of 
gravity ought to assume the form of an (3llipsoid of revolu- 
tion. The importance of this investigation in connexion 
with the theory of the tides, the ligiire of the earth, and 
other kindred questions has always caused it to be regarded 
as one of the great probleiiK'. of mathematical physics. 
Thus Clairaut, D’Alembert, Lagrange, Legendre, Laplace, 
Gauss, Ivory, Poisson, tiaeobi, (^hasles, and other eminent 
Uialhemaliciiins have successively atta<*ked the proldem, 
and fn doing t * liavo declared tlicir obligations to 
Maclaurin as the cTcator ot lliu tbetuy of tho attraction of 
ellipsoids. Ligriugcs statement iis to JMaclaurin s dis- 
coveries deserves to be e^'pccially cited : after observing 
that the attiMcliou ot a spheroid td revolution is one of 
the problems in wliicli the method of the ancients has 
cidvantaucfc's over that <>f modern analysis, he adds that 
Mcicbuirin’s investigation is **im chef dVeuvro de geometric 
(jifun [>cut comparer a t<Kit co rpi’ Archimedo nous a laisso 
de plus bean cl <h‘ plu.> ingenieux” (Mhn. ih> VA<\u1. tie 
Bfrliti, 177.‘5). it may be added that .Maclaurin was the 
iirst to iiitroiliicc into iiicchanics, in this <Uscnssion, the 
important conception of ynrhins of /rcc/, namely, surfaces 
at each of wlio»e points the total force acts in the normal 
din*ction. lie also gave in his lor the first lime, 

the C(UTe< t theory t\»r dLtiiiguishiug between inaxiiua and 
minima in general, and pointed out the importance of 
the distinction in the theoiy of the imiltiple points of 
curves. 

In 1745, w’hen the uLcls, having got between Kdinburgli 
and the king’s troops, were inaiching on that city, 
Mriclaiirin took a most pr<»ininent part in preparing trenches 
uiid barricades for its defence. This occui»ied him night 
and day, and the anxiety, fatigue, and coKl to which ho 
was thus exposed, atVeetiiig a constitution naturally weak, 
laid the foundation of the di^easti to which he afterwards 
Buccumbed. As soon as the lebel army got ])ossossion of 
Edinburgh, Maelaurin lied to Kngland, to avoid making 
the submission to the IVetendcr wliirb w'as deniamlcd of 
all who had defended the town, lie accepted the invita- 
tion of J)r Ileiring, tln ii an iibi^liop ut \ork, with wdiorii 
he remained until it was sale to n turn to iLdinburgh. 
3'roiii that time hU health was broken, and he died of 
dropsy on June 1-L 1711), at Ldinbnrgli, in !iis forty c'ighth 
year. Maelaurin wa.s inarried in 17.’b‘f to Anne, daughter 
of Walter Stewart, .solicitor general for Scotland. His 
ehlcst sou, John, born in 1751, was di-tinguished as an 
advocate, and a[>pointed tme of the judge.^ <»1 the Seottisli 
(,^)nrt of Se.'^sion, with the title of J-.<»rd Dreghorn. He 
inherited an attaciuneiit to seiciitiilc <li.M*o\cry, ami was 
t»iie of the fuunder.s ol the Loyal Society of Kdinburgli, in 
17 ^ 2 . 

Afl«‘r M.w biuriii’v d- ath «it' New tuii'^ philosojiliird dis- 

U s was jiidjlislii d, :md alvi liis ;dg« l;r.i in 17 IS. As aiiapp»‘lj- 
dix to the l:itt«*i a))]WMO d lii-nWoik, /)'’ linmrum tjinnufrir, trout y/Co- 
jtrirtaUhos iji.iii’i'ohho'i ! ro' l>i! .itnaliM* ot n iii:iik:d)l»* clcg.aiin;. 
Of the iijoii; iiiiiin di.iti "la - • -or', of \< \\tori iii (In at Jiiitain 
Miicbiuiin i'J ili. i.nlv nor !.*• pl.icvtl in roiupoti- 

tion with the go'.it iiiatlo matn i m*- o|‘ llji- ( 'ontnji-iit at the lime, 
and hi.s name will ••ver h * li‘ ld in p ni' iuhraiici- in connexion vvitli 
Ilia important diM'<)Vt ii< ->. .\iii'.ng liis public atoms in the /'/it/o- 
sophlcof Trtnist '•tovs tin* ff)llo\Miii^' shoiddbn iiotie.tMl 

(1) “Tractatusdo ciirvimim < om- ■ ni'-tionc et iiicn.sura, ubi plurima* 
.series nirvanim inlinitJc v« l in iis mrn^urantur, vrl ad simpliorf.s 
cufVfts redufftiitur,” May 1 71 >>. 'I'lej s' l ii s fjf onrves In-ro tr»*atciJ are 
W’hat are now styled “]K*dal ” cui vi .^jwliu h hoM an important place 
in the uiodern diseu5>.sion ol « urv( s. Mu'daiirin cstfibllshed many 
geometrical properties eonnooting a cm v<‘ with its ]ie<lul. JlHiures- 
ligated the jjroperties of the .sue«M.s'-.i\ <> jh dais of a rirele with respeet 
to a point on its circumference, also tfmseoj ihr pedabs of eurvfs for 
which the pcriiewlieular on the tangrnt vurit.'Mas s<ime pow(5r of the 
radius vector iruwn to the i»oint of con tact. (‘2j “ Nova luethodus 
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iiiiivcr.s«jlis curvas oinne;> cnjuacunquo onlinis mnidianicu descnbeudU 
sola datoruiii aiigulorum et reciartini opc,” .hiuuary 1719. This and 
the ])reeetliiig memoir were subsequently enlarged ami incorporated 
liy Maelaurin in hi.s Geomrtria Orgaiiica. , (:i) “ On Equations witli 
liiqiossible Itoots,” May 1726. (4) Ou“Contiiiuntion of the Same,” 

Muredi 1729. In these papers he ^ave a proof of Newton’s rule 
for ilio di.seovery of the number of imngiimiy roots of an equation, 
lie addetl some general results on the limits to the loots, ami gave 
the vvidl-kiiovMi method of limUng equal roots by aid of tlie first 
derived equation. (5) “Observation of the Eclipse of the Sun of 
Eehruary 18, 1767,’’ January 1738. (6) “ On the Bases of tlie Cells 

where Bees l)ejH>.sit their Honey,” November 1743. 

I’remh translations of liis Ttattise, oil Fltmiovs and that (in 
Nfwloii's ]»hilosoj»hieal discoveries ware jmbli.shed at Paris in 1719. 
His algebra was also translated into Ereneh, in ]7f>3. (H. W.) 

ALLKNNAX, John Fehcjuson, LL.D. (1827-1881), 
(Hie of tlic must original of niodeni inquirern into the con- 
stitution of early society, was born at lnveriu*s.s 14th 
October 1827. lie studied at King’s Ckillcge, Aberdeen, 
where he graduated W'ith great distinction in 1811), and 
then proceeded to Cambridge, W’here he remained till 1855, 
but did not talv(3 Lis degree. After some years spent in 
literary work and legal studies in liondon and Eklinburgh, 
ho joined the Scottish bar (January 1857). In 1805 ho 
published an epoch Huuking study on Primititr Murntujr^ in 
whi(di, starting from the prevalence of the symbolical form 
of csiptuio in nmrriage cerenionie.s, and combining with 
great argumentaiive power a variety of phenomena of 
jirimitive society previously quite obscure, he developed an 
intelligible picture of the growth of the marriage relation 
and of systems of kin.sbip (see Family) aeeording to 
natural laws. Continuing his studies on* allied topics, 
Mriamnun puldished in 1800 {Pori nif/li fit/ Jlrrictc, April 
and May 1800) an essaj^ on “Kinship in Ancient Greece,” 
in which he proposed to test by early Greek facts tlie 
theory of the iiistoiy cJ kinship set forth in /^rintilire 
J/*trriat/ry and, three years Jatiu’, a series of essays on 
“Totemism” {^Portolf/hlli/ lUdarj 1809- 70) (the germ of 
W'hi(!h lead been contained in the paper just named), which 
mark the second great stei>in the systematic i^tudy of early 
society, to wliiGi the energies of his life were^^w devoted, 
A reprint of l^rimllirr J/n/vn/yc, fvith “ Kinship in Aiiciej|{|(: 
( jI recce ” and some other essays not previously publisl^(J4, 
ap[>eared in 1870 under the lithi of Slmlien in 
Nisfort/. TJu*. new esMjys contained in this volume %ere 
njo.stly critical, but one of them, in which perhaps liis 
guessing talent is seen at its best, on “Tho Divisions of the 
Irish luimily,” is an elaborate discussion of a problem 
which Las lung puzzled both Celtic scholars and jurists; 
and in another, “ Dn the Classiflcatory System of Helation' 
shit),” he propoumh d a new explanation of a series of facts 
whi(*h, he thought, might be made to throw a flood of light 
Upon the early history of society, at the same time putting 
to the test of tho.se facts the theories he had set forth in 
rrinuiirr Morrkojv, Papers on “ The Levirate and l^uly- 
anclry,” following up the line of his previous in vestigutioiiH, 
a[)pcarc*d in tlie following year {^Fortnightly lltvino, 1877), 
and w'cre the lust work he yus able to publish. From 
1872 to 1875 Lis literary plans wrere much interrupted by 
hi.s duties as parliamentary draftsman for Scotland, and 
w'bcn he retired from this office his health was broken; 
his last years were chiefly spent abroad, and in spite of the 
belf-donying as.sistance of his second wife (hirf first wife, a- 
daughter of M‘CulIoch the political economist, died in 1870, 
and he uiarrie<l again in 1875) the vast materials which he 
had accumulated for a comprehensive work on his favourite 
Bubjccts were left only partially worked up, though tho 
publication of his remains may still be looked for. Ho 
died 14th June 1881. In private life McLennan was 
distinguished by his remarkable powers of conversation, by 
an uncompromising sense of duty, espSdially of duty to 
truth, by a warm and affectionate disposition, and b^his 
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rea«lino»s to help all workers in science, especially young 
men of promise. Bossies the works already cited, 
M‘Bennau wrote Li/e of Thomas Drumviond (Edinburgh, 
18G7). His later labours had for inuiiodiato object the 
solution of the origin of exoganiy'-that is, of laws prohibit- 
infr the'marriage of relations (laws of incest) ; and in con- 
nexion with this ho had prepared materials'for a descri[)tion 
of the social state of the less advanced races of men 
(keeping totemisin in view as it bore on the history of society 
rather than the history of religion), wliicli, ho believed, 
would throw much light on the history of marriage and tin*, 
family, of kinship, and laws of inheritance. 

MACIjEOI-), NouMAN (18112- li^72). There vv< Hi three 
Norman ^[acleod.s, all ministers of tlie Church of ScotlaiuJ, 
iiiid all men of some note in their day. The jirst was 
settled in Morven, the “ Highland parish,’’ looking out on 
the Soiiml of Mull, of wdiich Lis grandson has given ns so 
many pleasant and sunny remiuisconees. The seeoinl was 
minister of (/ainpbeltown, afterwards of Oanlp^ie, and 
finally of St Columba’s (iuelic CIuhtIi in ({lasguw, an abh*. 
Celtic scliolar and popular prea<*lier, with a dash of dry 
humour in him, and general Highland ‘‘ pawkiness.” 
The third Norman was born in Campbell own on .Juno 
1812, and, like his father, lie too could tell a good story, 
only liis humour w^as n(»t of the pawky kind, but vergi-d 
on caricature, when it had not, as it mostly had, a vein of 
[irtlhoa in it; for ho had r(;eei\ed, probably from lii-; 
mother, Agnes ^Maxwell, a richer blood and a larger life 
than w'o can trace in Ids more pun ly (Vltic ancestry. 

A sunny, light-hearted youth, full of jest and song, gi\< n 
to miscelliiiieous literature rather than to accurate scholar 
ship or professional learning, wonhl hardly siem to ha • 
been the kind of training to ])r(‘pare f<*r the life of .• i 
ehxjnent preacher and earn(i.>t |»ast(»r. Vet the. bionl 
liuin'in symiiathies which were thiM fostered wer*, alter 
all, niuro .serviooablo fur the work tliut hiy ]»ofon.. o.ju than , 
a knowledge of the (ireidv «lrama. or of Dulili (li\init) ; i 
and, thoughiio was never much of a seholu;- v.r a tlieologian, j 
lio was out and out a man, ' hii ii i.; of mdn; ctin'^njnence j 
in the long run. He had alst) moved about, and set n a j 
go(»il tleal i>f the World in Highland ^loiaeii, in (da.-^gt.w, 
in M<linburgb, in England, and in Cermaiiy, wlem in 
on Un3 roconimoiidatiori of Dr Chalmers, li;.* wa^ picMoii d 
by the dowager marchioness of Hastings to the. parish of 
Loudoun, and began his miidstry annuig a cmiou^ eoin 
hinatioii of Daviij Deanses and Silas Marmr.-. coxenant- 
ing small farmers and Chartist hand locmi wcumts. d’ln re, 
in the small rural parish, hi.s work hud the same eliaraeter- 
istic features as in the larger sphere wliiili afterwards 
oi>ened up to him in tho Barony cliureli and in g(‘m ral 
literature. Ho carefully prepared for his pulpit, ytd he 
was most eloc(uenfc when most sjiontaiieoiis, for lie was 
naturally more of a speaker than a writer. Court im>us ami 
cliivalrcnis, yet also homely and ready-wdltctl, ho was as 
much liked by tho rad icab weavers as he was honoured ami 
trusted by the marchioness ami her family. And if liis 
niitural g.uety of heart, which now and then ainounletl ti» 
rollicking animal spirits, gave him an occasional twinge of 
conseienco whieh is duly recorded in his secret diary, that 
uidy show's that his genuine piety hud nut yet liarim»ni;'etl 
Ins whole nlturc, as it afterwards did, blending tho grave 
and guy iu one beautiful human service. 

When ho began his ministry, tho troubles in the Scottish 
phun h were already gathering to a head, and ho found 
hiniself compollod to look around, and choose his ground. 
Ho wanted to get for the church all that Chalmers 
find Ins friends wanted. He felt that tho best men, 
both lay and cleric, were with them, and against hini.self. 
He had no lovV for lay patronage, and he wished tho 
church to bo free to do its proper work. But more than 
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«all cho he clung in those days to flu* idcn id*.i national 
E?>tabli.shcd Church; and it was not wiihuut a Mul.ing 
of heart that ho saw the long airay filn out tho 

Assembly of 1813 after Drs Welsh and Chalim is. Vet 

he girded himself up for the task that had iiuw In !>»• done 
with courage and w'isdoni. It was a. lica\^ j<.b*t'.» iill 
f'Sir hundred and thirty pulpits with sinli inatcii. ds as 
eaine to band, mostly men who had already failed, uml 
piartically given up the proft^siun. Lm* Mali !'d, 

and those who worked with him, toiled ulime t d»“ [mIi lo jiy 
to iiKspiro them witli any li\ ing inti ivsL in 1 lie p al bn im.' ; 
of the Cdiristian (’hureli. Hut in tin*, long run hi>- Tal «nii-i 
were vrowmjil with a largo- iiKusure of sincis-, tln-e/b iii-i 
own bn-tliieii to the hi-t liardly gave him the u\dit lur it 
wliieli \.a-. dm* alm(»st to iiim ah»ne to liiin, wt any ude, 
ab..\o all With iiis broad s\nipalhi»-i he ilnng 

liini-i lf u[M.n tlo! m.is.-.«'<, ami t night tin* wojhn.^ nn ii (•* 
fill that the Chun h of Seotlaml was .'-I ill a» ini » m: t rti in 
Jieii* we]ll<eiiig a-; aiiy daiminiiiai itan J 'i.'- <.( n.ing al.-o 
■ I at llo* Iriidi r forms of Calxinisin had no l«»njer the hold 
• ii l!i«iriinn(h th.it limy ome had, he inmli* KM.m [«.r the 
I I’'>iighiful ti achia;.' 1 of hi.s i oinNui, 1 )r Jol.n Macleoil 
( 'i‘ii['bell, ulioiii the Lvaiigi lic.il i»arty had fianinly aa-t 
i ‘il .IS L hen lii*, gaining b) tlii.- means not a litt h* inllmimj 
wjih the \oung and in<|niring int i.lh-e(.s (.f the eoiintiy 
\ d 'inaliy, ly his CV(/its l<» Oil]n>e a wlioji.-.i n,.* leln^doiis 
n.ritiiio throiich tlji; Innl, In* nhnlilied liis «]nirr}i 
Willi ill * gi4)wing -[‘irll of tin* lem tied at length In* lived 
'.o Sir il, not imlri'd the .-.liuiig and unit'd «‘<ininiiinily 

1 \liirli in Ids youlli [»i act ieally eoiitioihd thr nation, but. 

. X rt onee more a r)*i at pow i r, dLar to ihr Inait- of many 
»‘l the people, and doing good (. hii.-li.ui .rivirr lu the 
land. 

It m.iy Im*. ihail'ted if ih * \N"ik ulmai NoMi,.n M.nlrod 
di'l tor»^iotlaml euiild h iv i*. lu < n doin’ in d y willniil. 
ll.'* di'-ni[.lio»i of tlie ehiiiei:. I’Vr ilie Iv. .in.’< lii il p'l’v, 
ii'^iiig lh.il wonl in it s tei Imn’a! . i ii. r, ]i id not mIi'i 1 

the r •ulideiii’r ot th«' propi * Ity mm ll hdlliful l ut 

ai'^o li.xd cotihrim'il thi ir pov.i i* b\ .oim.Aii.l s!i ij) lird 
niriit of ail wiio tl.i'aird ti'om tl:;m. it muird :i 
dirfereiit kind of elinn li to toioi.iir ti.r of Mawod 

C..mpbeil ; but as the r wire iiow, inoir or h -s, iilemiiud 
witli the liv ing 1 lenii III in I lie kiie, with ilm:e wh.'Uiie 
most diligent in iiaroehial vxoik, ainl m- t /lal-ns in 
inis-sion enterpi’i-'“, tliey gi.uliialix c.-i:io'iI''lied tied- nehi 
to b'i pie.it In d in C:iK ini- 1 i • pi Ijui-^. Noimau M.-ih'-d. 
of eaniM*, was not h'nj; left tx]-eed l.i'. i nei^eii . on ilir 
W'oaver.sof l.oudoiim laiin^Ning lii.st lu DalKolli', lie was 
linally, in ISnl, called to the lliirony tlmitli, (Jhe'gow, 
where the le.^t of his <1a\-’ p.p-a-d, in lu>noiir ami 

influence, as the ion i"o.^t of (‘iti/ru.s. Jlu.re tlio imuo 
liber.ii theoh»gy rajU'll) m.nle w.iv am(»ng a [>L‘t-[tle who 
jmlgetl it more by it ^ flllll'^ tlian it.-; .iiL;uments. Ami, 
they heanl his eliMjUent voic*. plo.«diiig on ]"half of 
churches and .‘-eliools for tlie ]'oor, penny s.ivine-* b nk.'', 
foreign ini.s.'-.ioip, and eviiy likely sclieme lor doing i. ">d 
to men, tin y learm •! lo look without sii.-pii ion at opinioi,^ 
whieli xieldetl siu’li (’hri.'-tiau resull.s. 

Two <»ther i\cnts al.'''> helped iiot a litlhe t.) Mu i.a i; 
liis iiitim nee. 'flieM' w ei e Jiis po^itiim as editor of r/- • / 
and his relation b> the cpiei’ii and the rov.il 
In 18(>0 a maga/.inc wins projected whiih w:. to 
deal with .suljects eominon ti> all, only with i drcididly 
religions tone. It was not for Sumla\ only. i-'U was 
it ft»r Christians only; but it was to he Iuo.JIn lim'-.in, 
•and at tho Kamo time cicarlv [»ious. Tor tin c(iidiiei- 
ing of .such a maga/diie .Maeleod was .vin ulailx will 
tpialiticd. Not that ho had 3et. attained .inynual; lite- 
rary ])osilion, or imlecJ was ever likily.to ilo lie 

had written aomo eccUaiiisticiJ pamphlets, aimisjing but 
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not weighty. He Lad edited the Kdinhurgh Christimi 
MwjadnCy without achieving any marked succesa His 
best work as yet was the life of his friend and brother- 
in-law, John Mackintosh. But nothing human was 
foreigjfi to him, and “good words,” on things in general, 
were just the words tliiit ho could make quick and 
powerful. Very soon ir^rdfi came to be by far the 

most popular inagaziuo of the day. Nearly all his 
own literary work, by wliicli lie will be judged in other 
times, appeared in pages,— sennon.s, stories, travels, 
novels^ poems,— all of them honest “ good w ords ” which 
it was wholesome to read. But they hardly give him a 
name in literature, - at least, not such a name in the 
future as he had while he w’as still alive. They w'ere too 
much the Jinnied productions of a life busy with many 
aifairs. The short stories, like “Wee J)avio” and “Billy 
Buttons,” are those w hich are most likely to retain a place 
ill letters, oii aceouiit of their mingliMl liiiniour and pathos. 
Of his mole studied works “The Starling” is perhaps the 
best ; bill, while ho could tell a brief tale admirably, he 
could not sustain a long narrativi;, with its jday of varied 
elmraetcr and incident ; and, instead of leaving his art to 
rL‘ad its own lesion, he luwiched a sermon by means of a 
story. Always, indeeil, it is evident that he was more of 
an orator than a writer. The best of liis poems is the 
hymn “Trust in Cod and do tlie light,” though the 
“Curling” song has the right ring of the stones rattling 
over the iee. Altogether, Ins work was honest and good, 
not the highest iu point of litoraiy finish, but wholcsuiner 
than much that is more t)erfcct in its form. 

While Tf u/'t/s made Jiis name widely known, and 

helped llie eauM*. he had so dee[)Iy at heait, his ndations 
w’ith the queen and tin' royal family strcngtheneil yet 
further his pt»silinn in tlieeouiiLry. Never sine*! Principal 
Carstairs had any Scotch clergyman beim on sucli terms 
W’ith his sovereign ; an<l their frien<lship w^as felt to be 
alike lionourable (o both, resting, on lier ]).irt, on esteem 
for his work and character, and on Lis, on a loyal desire to 
serve his c|Ueeii as a Christian minister may. All this 
helped nut a little to inerease his influence in the councils 
of the church, and restore its prestige, wfjicli had for a 
time been nearly overthrown ; and yet, wliile Ids popu- 
larity was in full swing, ont3 nidncky jiiree of lionesty made 
him for a time the man in all iScotlaiid most profoundly 
distrusted. 

Scotch Sabbatarian ideas liad been a got m 1 deal disturbed 
by the running- of Sunday trains and by other novelties, 
and in 1 the presbytery of (Jlasgow' issued a pastoral 
letter on the subject to be read from all the puljats there. 
Macleod, of course, loved the day of n;st as much as any 
o^them, but be did not like the grounds on whicii they 
rested it, nor yet the s[drit in which they would have it 
observed. Therefore he resolved to deliver his mind on 
the subject to Ids brethren. Like St Paul, he refused to 
let any man judge liiin coneerning “new inoon.s and Sab- 
baths.” Ilis spi'eeh was nut at first well re[»ortcd, those 
jiarts only being jirinted which were most likely to startle 
the religions public; and in eonsequenee it was, for a 
while, greatly misunderstood. Old friends .shrunk from 
him. His house; -eianed to be shunned as if plague- 
stricken. His bretliren in the presbytery threatened a 
“ libel” for her^^fv. And lie needed all his courage to bear 
up against the outcry wdiich assailed him on all hands. A 
more correct version of the speech w.as issued, however, and 
the good sense and Christian intelligence of the people soon 
learned to form a juster estimate of il.>, real bearing. The 
threatened prosecution broke down. Truer ideas of Sabbath 
ob.Hervanco got a lodgment in ineids minds. And, four 
years after, the ifhurch, which at one time seemed ready to 
cast him irom her bosom, accorded him the highest honour 


in her power to give, by chousing him as moderator of her 
General Assembly. • 

Before that, however, he had already gained her con- 
fidence so far as to be sent, along with Dr Archibald 
Watson, to India to inquire |nto the state of her mission 
there. He hai^ always taken a deep ititerest in the India 
mission, and had been for some time convener of the com- 
mittee which took charge of its interests. When asked to . 
iindertuke this duty, he was already labouring under the 
disease which afterwards shortened his days; his medical' 
advisers w'ero not without grave anxieties as to the effect 
of tile climate on his constitution, and it was with clear 
consciomsiicss of the risk ho ran that, in 1867, he sailed* 
for the .h!ast. He returned fully resolved to devote 
the rest of his days -largely to the work of rousing the 
church to her duty in carrying out *‘tbe marching 
orders’’ of her Ooiumander. But he was hot destined 
to do much more for the cause that lay so near his heart 
than to make one or two stirring appeals to the consciencei 
of the church. His health was Tiow broken, and his old 
energy llagged. Always bis habits of work bad been 
soiiicwhnt irregular; properly, indeed, he had no fixed ^ 
lisibits, but only tremendous fits of labour and periods of 
exiiaustion. Now neither body nor brain could stand 
this .strain, and with reluctance and pain he had to give >; 
lip the charge of the India iui.ss?ion. His speech in doing . 
.‘‘O was the last and greatest he ever made. It was as if i « 
lie liail gathered up his failing powers for one final effort, 
and spent liis life on it. Shortly after his return from the 
Assembly of .May 1872, his disease showed some fresh 
synqilom.s that alarmed«tho doctors. And on Sunday the 
l()th of .)une, shortly after completing his sixtieth year, • 
Norman !Miiclcod peacefully fell asleep, the country . 
hardly knowing how it had loved him till he was borne to 
his (jiiiet resting-place in Campsie churchyard.’ . 

Mfnour of Xvrniun Mach'od^ D.D., by his bruthi^r, tlio Rev. 
Doiiahl vols., appeared in 18/6. (W. 0. 8.*) 

MACLISK, I<-ANiKL (ItSOG or 1811-1870), subject and 
history painter, wa.s born at Corkf the son of a Highland • 
soldicrA His education was of the plainest kind/ but he. 
was eager for culture, fond of reading, and anxious to be- ^ 
come an artist. His father, how^ever, placed him, in 1820, . 
in Newcnliam^s Bank, wbere he remained for two years, and 
then left to stiuly in the Cork school of art. In 1825 it 
liappened that Sir Walter Scott was travelling in Ireland, 
and young Maclise, having seen him in aliookseller’s shop, ‘ 
made a surreptitious sketch of the great man, which he after- 
wards lithographed. It was exceedingly popular, and the • 
arti.st became celebrated enough to receive many commis- 
sions for portraits, whicir ho executed, in pencil, with very 
careful treatment of detail and acc^essory.^ ^ Various influ- 
ential friends perceived the genius and promise of the lad,' 
and were anxious to furnish him with the means of studying 
in the metropolis ; but with rare independence he refused 
all aid, and by careful economy 'Wved a su^cifint sum to 
enable him to leave for Lofidon. There he made a 
lucky hit by a sketch of the younger Keap/ which, like his 
portrait of Scott, was lithograph jd and published. He 
entered the Academy schools in 1828, and carried off the 
highest prizes open to the students, including, in 1821), 
tlie gold medal for the best historical composition. 

In the same year he exhibited for tha^iirst time in the 
Koyal Academy. Gradually he begamHo confine him* 
self more exclusively to subject' and,; historical pictures, 
varied occasionally by portraits Campbell, Miss 
Landon, Dickons, and other oh hisi^elebrated literary 

1 Th« year of liiB birth is uncertain ; lie used to assert that 

the 26th of Jimiiary 1811 was the corr^ date, btit resejarch In the 
Te((istcr of the old Presbyterian churoh in Cork seems to pioVS thSt he 
was bom on 2d FebruaiyjJgjp^^ ■ - 
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friends. In 1833 he exhibited Snap Apple Night, or All 
Hallow Eve in Ireland^ and Moknnna [Jnveiling bis Features 
to Zelica, which greatly increased his reputation, and were 
followed in the succeeding year by the powerfully dramatic 
subject of the Installation oL Captain Rock, and in 1835 
by the Chivalrio Vow of the Ladies and the Peacock, a work 
which procured Us election as associate of the Academy, 
of which he became full /nembor in 1840. The years that 
followed were occupied with a long series of figure pictures, 
deriving their' subjects from history and tradition, and 
from the works of Shakespeare, Goldsmith, and Le »Sage. 
He also designed illustrations for Moore’s Irish Mehufles, 
Jjytton*^ rUffrinis of tfie Rhine^ and several of Dicktins’s 
Christmas books, and for The Story of tim Konmtu Con- 
quest and Shakespeare^s Seven yl.yc;?, publislied by the Art 
Union. Between the years 1830 and 183G he contributed 
to Frasei'^s Magazine^ under the nom-de-croyon of Alfred 
Croquis, a very remarkable series of portraits of the literary 
.and other celebrities of the time, — character studies, 
etched or lithographed in outline, and touched more or h'ss 
with the emphasis of the caricaturist, which have been 
since reproduced and published in a volunu). In li^oy 
Maclise commenced one of the two great immii mental 
works of his life, the Meeting of Wellington and JUiiclier, 
on the walls of Westminster l\diice, where ho had pre- 
viously painted his Spirit of Religion and his Spirit of 
Chivalry. It was begun in fresco, a process wliieli proved 
unmanageable. The artist wished to resign the task ; but, 
encouraged by Prince Albert, he studied iu Berlin the nc‘W 
method of ‘^water-glass ’’painting, arurcjiirK'd out the subject 
and its companion, the Death of Nelson, in that mcdiuni, 
completing the latter painting iu 18GI. The intiuise 
application which ho gave to these great historic works, 
and the various depressing and discouraging circumstances 
connected with the commission, hud a serious ellVct on the. 
artist’s health. He began to shun the company in whit h 
he formerly^ delighted ; his ohl buoyancy of spirits wa^ 
gone ; and when, in 1 865, the presidYwitship of the 
Academy was offered to»him, ho declined the honour. In 
. 1 86S h^ exhibited the Sleep of Duncan, and iu 18G9 his 
King Cophetua and the Beggar Maid. Having flnisli(‘d 
the Earla *of Desmond and Ormond, he was attacked by 
acute piieiimoniai which carried him off, after a brief 
illness, on thd 25th April 1870. 

The works (^^rMaclise am tiistinguishod hy ]»ow( rful iiitt lkvtunl 
and imagiuatiy^tt^nlitics, but most of tlifin an* in.irn‘il 1*y liarli 
and dull colouring, by metallic hardness of snriaco and n-vtuir, and 
by frequent touches of the tlieatriciil in the action aiid attitinh s of 
the figuresr. His fame rests most scciu’cly on his two grcalt;‘Nt works 
at weatminftter. A memoir of tln) artist by liis friend W. .1. 
O’Driscoll was j^uhlished iu 1871. * 

MACLURIS, William (1763-1840), the pioneer of 
American geology, waa^born at Ayr in {Scotland in 1763. 
After abrief^isit to New York ho began active life as n 
partner in the firm of Miller, Hart, & Co., London. Ft)iir 
years ^ter (1796) business affairs brought him again tv. 
America, which ho thereaftibr made his home. In 1803 lu 
visited Franca As one of the commissioners appointed ti 
settle the clams of- American citizens on the French 
Oovernmenfc:fe>r spoliations committed during the Revolu- 
tion ; and (j^uring the few years then spent in Europe he 
applied himself Wjth enthusiasm to the study of geology. 
On his return home he commenced the self-imposed task 
of making a geologicril survey of the United States, 
Almost every State' in the Union from the St Lawrence t( 
the Gulf of .Mexico*; was traversed and mapped by him, 
tiie Alleghany mountoins being crossed and recrossed some 
fifty times. The ' reanlis • of his unaided labours were 
submitted in membir to the American Philosophica. 
Society. (1809), and published in the Society’s Transactwni^ 
(^91 yi.), together with a geologiwl map, which thus 
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antedates William Smith’s great geological map of England 
by six years. Subsequent survey has corroborated the 
jeneral accuracy of Maclure’a observations, so far at least 
as the Primary and Secondary formations are concerned. 
"'Tom 1817 to his death Maclure was president of the 
Academy of Natural Sciences of Philadelphia, and mu(;h 
f the prosperity of the institution was due to his devoted 
services. Iu 1819 he visited Spain, aii<l attempted to 
■stablisli an agricultural college near the city of Alicante ; 
mt with the overthrow of the short-lived r.ibcral constitu- 
tion his plans became hopelessly deranged. Returning to 
America in 182 1, he settled for some years at New 
llannuny, Indiana, endeavouring, but with small success, 

devcl(>[> his schenio of the agricultural college. Failing 
hc.illh iihiniiitcly constrnined him to relinquish the attempt, 
ind to seek (in 1827) a more Ci>ngciiial climate in Mexico. 
fliiTe, at Sail Angi l, lie dieil March 23, 1810. 

Ills nu*iii»*ir was issuod scfinratcly, with soma 

nldiiinii.ll m.iiti'r, in 1SI7 : and in IS-C In* ]>nl>lislic(i a rollpi-tinii* 
i»l* in vnls., niMirilynii [u)liti<-,il fioimmy, (-iititiod Ojnnions 

Oil I'ln'iini': Suhjt'rt'i. llis nt]nT ori;^iiial piipt-rs, iiji-ludiii;; oli.si'l - 
x.itinnsnii tlu‘ ni tin* Wrst Indic-s iind i»f Mcxii‘0, and re- 
in, iiks on till* nn<riu juid arr:»n;^i>iiM-iit of hm-Lh, wcVc ]m]ilishcd in 
^\\\' Jonntol at' f In' ^!i iii/( 1 , 1 1 / nf Xtifurnl Scicih'C.'i ^ I ’liilai b'lpliiab in 
•^dliiii;m's J ///^ / nv/// Joui nuf of X’lfiirr, a/id ArL^, and in tin* Fr« iicli 

hiiinial </i‘ y/i iiSiffiir, 

MACNKK, Siu Dam r.L (1806-1882), portrait painter, 
was iMirri iu 1806 at Fmtry in Slirliiigshirc. He W'asedu- 
•ulcd iu Glasgow', and at the age of thirteen apprenticed, 
along with Horatio Macculloch and Leiteli the w'ater colour 
painter, to .lohu Kuox, a lauLlscupist i»f some repute at the 
time. He afterwards w'<akt-d for a year as a lithogra[dier, 
was cinj»loyi*d by the ^Icssrs Smith of (Uimnock to paint 
the ornaimmlal lids of iho plaiunvood snuff-boxes for 
which tlim’r mauufactory w'as celebrated, and, having 
studied in Edinburgh at the ’rrustecs’ Academy,” sup- 
porting hiiiivself meanwhile by designing and colouriTig 
hook illustrations for Lizars iho engraver, he established 
liiniseir as an artist in (ilasgow. At tirst Im was occupied 
a good deal willi ligure [lictiires, but the. increasing demands 
on his lime as a fashionable portrait painter eventually 
left liiin lilllti leisure, for tliis Inancli of art. He was one 
of the twenty four a>M>ciati‘s of the IJoyal Institution 
who, in 1829, were admitteil members ot the Boyal 
Serdtish Academy ; and on the death of Sir George Harvey 
in 1876 he was eleided president, anil received the honour 
of kniglitlnnul, and the decree of J.L. I). from the Glasgow 
University. Eroni tins jieiiod till his deatli, on the I8tli 
of .laiiuary 1SS2, he ic'^ided in J*]diid)nrgh, whero his 
genial social (jualitic.s and Ins inimilalde powers as a teller 
t>f humorous Scottish nmedote n‘inlered him popular. 
Among his portraits may he mentioned those uf Ldl'd 
Brougham, Viscount Melville, Lord Iiiglis, and Mrs Bough. 
His i)r Wardlaw obtained a gold medal at the Paris Inter- 
national Exhibition of ISo.'i. 

MACNEILli, lli'AToK (1746 -1818), a minor Scottish 
poet, born near RosUn, October 22, 1746, died at 
Eklinburgh, ]March 15, ISIS. The son of an impoverished 
army captain, he spent several years of his boyhood on a 
farm wdiich Ids father had taken on the banks of Loch 
Tioniond, and was sent to Bristol at the ago of fourteen to 
enter on a mercaiitilo career. Soon aftorw^ards he was 
despatched to the West Indies, whero he remained many 
years without ever enjoying oven a moderate [U’o*^peiity. 
When about forty he returned to Scotland with tlie inten- 
tion of devoting himself to a literary life, but his ill ft>rtuno 
still i»ursued him, and he was obliged to go back to 
Jamaica. The kindness of two friends enableil him soon 
to como homo again to Scotland, and on the journey he 
iiiiished llie J/arp, a Legemiary published at 

Edinburgh in 1789. After* siit years spent at Kijinburgh. 
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reinliTed niiseniblc by 8]i:itt(;red nnd depressed 

spirit-., lit? letii'ed to the lioiise (‘f n at Stirling, 

Mil . MV he wrote most of liis Songs :i ml h\i< Sikaifh^ 

nr Ur Ifisfortf of 117// ami Jcfui, u narrative p(»em intended 
lt> sliDW the deteriorating inlluemvs of whisky and pot- 
liouse polities, wliich appeared in 17!>o, and at once made 
its iuitbor pojnilur, having pn'.-ed through fourteen editions 
within the year. A se pn*l, Th* ITo/as' nt ITu/*, appeared 
next year, ami in I7l*'j 'J'l/r Li/fha nj Fnrfh, nr ff l\trfltnj 
1\* (tl thr ( \fr.<'' f>/ S/f / a •..omewliat fci-blorl ‘scriptive 
Jmein, fntiMuiod as a puling 1 ribiite to his kind Imst before 
liis own dep'irlure lur rlam ii< a. Not Imig alter liis arrival 
an early friend sett I -1 •>n him an annuity of l^lOO, whieh 
cnable»l the po I i tmn .'- inn aft ‘rwanls to Seotland, 
and so eluM- lii-. ]n»i - trn -ele jiLvifist mhersity with fifteen 
ye:irs of ( nmp, ir.it in c ii'intort at Jvlinbmgh. 
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iijt<ii'iei 1 n<li-ii' \, will 1 I. '.ill! till .1 itli'f .iniiMig lie' lim. f 

« !mm. t< 1 1 -1 I ! ulin ti *11 nf i 1 ten I ^I n-'- in 

At f he ra[»Lt.il of S i/'ie' el-J .oire, I'l an -e, oceiipii'S a 
gently .sloping sit .* ori the light li.mk of the S ioiie, 41 i. riles 
\)ith i'f l.\uns. It is (MiiTieetid Ia a bridge of t\\e]\e 
^c)h'> with the Mibmbof Si b:inientr»n the opposites bank 
r)f th ‘ lis 'v\ The -he i.-. slii.U'Ted atrd the elimate, mild, 
but till* 1 >r ilitN is ^-nbjfet to i-ud lon eliatigt'S of teinperr 
tnre. < >1 tin* public laiildings <if M jenn the m<»'t pro 
niiu'Mit is tije oM rhimlj of St I’inie, reeniist inetLil in 
] 1 till .-I* n.i\ ••il b.t-lli.*.^ ftM't in J -niitli, with t v\r) 

Jin * .'j'lr ( u' 1 h" oi l e.itln <lr.d, d'- tinN ed at tin* l!’*\oln- 
tioii, Jintiiinn j.'ina'ns but tin' t.nade, ]iniliiMi- of tin* two 
toVN '.‘r', .• nd a. It n t In .\ ot tin; IVlli « ».‘nt ni \ , imw u-'mI n-; ;i 
t*h:!['' 1. 4 In* <'ld f j i-' np il pain-*, a*, hirli ], bi*«-n lel'uilr, 

is imu' lie'll tin* ]n'ife«| are. 4'iie Im-pil.d i, fr.nn 
d''Hgn b\ ; t!ie ];»e.;U!n ]>n.us tin* name of 

Lain.ii I ill'* / 1 mui V e o| M Meon, to w horn t iief i . a .'•t 'it lie). 
4'he tnsvn Imu-i* emit dii^ a iibr.iry of 7tw)(j \n]ume>, and 
a .Maeoii j-; a lailway eiritie «>! eoieidt rable 

iiii[-nrt iiu ];, Ing t in* juMiit at wliieh tlie line fioin Taiis 
to Mii't'.lhs i- joiiiLMl ].y that J’rmn M»»nt ( 'enis and 
<leiit*\a, w:*]! a. by a briinlj from ])igoin. 4'lje 

iu'bi tii‘*'"( tin* jilnn, im ludf bra'^ f«»nndin'g, the tnann- 
J.nAnrv *4 a^: i- iiltni d im] ih ment s, v. eigliing ni.n'hines, and 
tin* like, ]•; lu: i];, I iinj, and 1 1'e product ji.n <4 taienee, 

'I’h* pbui'' Ip d nitiel' nt rniammi-e are wim*, lian-els and 
lio(;p*^, ...1 1 .1 i.n 4 !r‘ ]-.]inl.it*n'n in i >7h \v is ]7,o7C. 

iM.i.'o'i I 1/"' I ■ ii : t r,.ii Mi- .]• Iiii, l-iit lanlei* 

the I;*.li..iiO n \ '''Pi! * ’■ * » “(.ii.ri .i.-f It -ilfh-ieil 

a '-Jill • -.'•ij of -! I .n Ml' ; ,1 . «.{' C. iiriiii , 1 iiiif'-tiinluni'., 

A'liij'l.il-. K'li.-. IIu!!/ii,- . ' i ■ M of M '• c«r]o\ l.ing-i- 

fa Ig-"* il w.is "M |l^ Ml * ). ' o{ liiiKi-. l..:i iiinii; ttniii «»ii« i* 
,'iftei NNjiob p.o.-e'l ' ‘i, tl '* I 'l- i.,ii . i' lir-iinKcs <»!’ IJuiguiidv, 
nnlil tie* o\\ in*i.‘.lu|» 'f til- 1 il in tin* time of 

Tji.nis .\I. Jm 111 - lOih n stniii^diolil of 

ill niigii>*jj‘-t , -i'!‘‘l with th- J J*-. ;.;) 1 <:; ! not N i- lil to Jleiiry 
3 V. miiil Tin* la-'lnijiri. , .it-ti.t !., 1 m.r ( ’hihlrlu'i't, wii'h 

nUjipo*'*-' '1 ill 3 7ti0. 

MA(-'t)N, a city of the rnitnl Slat'.* *, Iln* chief tow'n of 
Piibb comity, fbjorgia, .siUiated on lidng ground in the 
a .ids.t .>t a br*autifnlly wooded country on both hides of'tlie 
0..')iul»ree nvf*r, a navigable hcml water of the Altamaha, 
rt0fTnh3tt ofi Atlanta. It is well laid out 
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with tree bordered f-treets, oftei^ 180 feet wide, and pos- 
sesses hiiieti 1870 a fine central park, on the formation 
of whieh 8125,000 were expended. ‘The principal in.stitu- 
tions in the town are the State academy for the blind 
(1852), the Mercer university (a I'aptist foundation, 1838), 
the Wesleyan Female College (1839), the Pio Nono (Homan 
Catholic) College, and the Southern Botanico-Medical 
Institute. As an important junction for the Georgia, the 
Georgiii Central, and the South-Western Kailw^ays, and com- 
municating with the coast by the direct line to Brunswick, 
Alaron enjoys great facilities for trade; and, besides its 
extensive railway machine-shops, it has cotton factories, iron 
fmmdiifs, Ilmir-mills, and sash and blind factories. The 
annu.d fair held in llie Central Park is the great meeting- 
plan* c4 f 111* ( leorgiatMjdanters. From 5720 in 1850 the 
[Mipnlat imi has steadily advanceil to 8217 in 18G0, 10,810 
in 1 ^ 70 , and 12,7*18 in 1880. The foundation of the 
town dates only from 1823. 

M AC 1 ' 1 1 K W S( ) \ , J A M Ks (1738-1796), the ‘‘ translator ” 
of tlm O'.'ilaiiit! ])OL*ms. was born at llnthven, Inverness, 
S«*ntl.ind, in 173.'^, was ediicaled in his native village and 
:il King's Cnllege, Aberdeen, and from 1756 taught the 
.sclio-)] of Bill liven for some time. In 1758 ho published 
:i jM»i*m entirb'd the Jf ufhhiiHhr, and about the same period 
cunt ri billed several minor jiieees to tlie A'co^s* Mfujazine. 
In 1750, whilt* ic'-iding with a ]mpil at Moflat, he became 
nccidLiil illy Jviiowii to Dr Carlyle of Jnvere.sk and Mr 
llmn*\ l1i i niillior of Jlmnjltfn^ both of them already 
iiiteiv<t(Ml in til'.* .‘subject of ancient Highland jioetry; some 
fr.igmeiit r.y “ tMnslati(n^'» from the Gaelic, which in the 
course nf a f-ew il iys lio sup[»lied to Home, weiv much 
:ipprec’i*ited in the literary circles of Edinburgh, and in 
1760 a volume wmis juibli.shcd by Maepherson, entitled 
Fr'f-/fff> fft'i (>/ A /trff /ff J\ntr^* vnllrrfrd in. the Hifthlanda of 
a,td ininUfftrtl frnin (hr (uiUfCor Kr^o J4fniffvnye^ 
with a jiretace by Dr llliir. A sum of money was now 
subscribed by thj? faculty of aihoeates for ihts purjmso of 
cnibbmg M icplfersou to go to tlie Scottish Highlands in 
.«.i*:in h of otln r fragment.^, and the result of his laboui's w^as 
tlie ]addieMtion at London in I7(i2 of Fing(d^ an Jtiffie 
hi .w7’ /;oo/*.s*, friUi nihtr lemr J’nems^ dedieated to 
L‘Md Bute* ; thi.s was fi)ll»)\vi‘d in 17C3 by Tnnorn, in eight 
]»ouks, wilh M'vei.d oflu-r poems. For the yeal clinraeter 
of Ihesr) ]ni]>Iic.itions see (hu.TIo LlTKIiATU UK, vol. V. ]>. 
313 4. At tljii lime of tlieir appearance they greatly 
iidvanccd the tran.dator ]»oth in fame and fortune ; in 1764 
In* was ajiiiointed survi vor general of the Floridas, and on 
Jiis return to Faiglnid two y(?ars afterwards ho was 
])ernutteil to retain for life the salary of the oflLce. In 
1771 he pnbli.shed An, I ninnlurlvni to the llistorp of Great 
liriiain and Inland, and in 1775 A llistaii'y of (rveat 
llritain frnin (hr. ihsturtUinn. to the Accem07i of the J/ottse 
nf J/annrrr {'2 \nU. 4 to) ami Orvjinal Pa^/ers cojitairuntj 
thr jSUrrt IH.^tnrff nf Gnat Ih itahi for the same period 
(*also in 2 vol.s. 4to). His * translation of the JJlad^ 
published in 1773, was greatly praised by Kobertson and 
others in ScotlanrI, but met with a severe recejition in 
England, and has not stood the te.stof time. About 1779 
lie was apjiointcd 1(» tlio lucrative post of agent for the 
nabob of Arcot, and from 1780 onwards lie sSt in pari ia- 
nunt for the borough of Camclford. He died at Belleville, 
an estate ^^hich he had recently purchased in Inverness, 
on February 17, 1796, and was buried in the Poets' Corner 
at Westminster Abbiiy. His will had provided for the 
jmblication of the Oss i an ic poems in the original Gaelic, 
which lie i*? undenstood to have been preparing for the 
press at the time of his death ; and the work accordingly 
appeared in 3 voLs. 8vo, in 1807, with a IlCeral translation 
into Latin, by Kobert Macfarlane, and a dissertation on 
the authenticity of the poems, by Sir John Sinclair. 
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MACREADY, William Charlks (1793-1873), was 
bom ill London 3(1 M,arch*1793, and educated at Rugby. 
His intention was to pric^eed to Oxford, but the embarrassed 
affairs of his father, the lessee of several provincial theatres, 
called him to share the responsibilities of theatrical man- 
a*^einont, in which he showed great prudence and address. 
In 1810 be made a successful debut as Romeo at Birming- 
ham • and the fame which he had accpiired in the provinces 
gave exceptional interest to his appearance in 1816 at 
Covent Carden, in the character of Orestes in the Distrexsed 
In London his choice of characters was at first 
confined chiefly to the rojuantic drama, but lie showc'd 
his (capacity for the highest tragic parts when ho played 
Richard fll. at Covent (Jarden in 1810, and in the follow- 
ing year his performance (»f Virginiiis, in tln^ now [ilay of 
Shoridaii Knowles, assisted to give soliclily to liis ivpii ra- 
tion. Transferring his services to Drury Lane, he gradu- 
ally njse in public favour, till, on the rcitirenient of K(;au 
anti Young, he was regardtMl as the legitimate succcsnui- 
of these tragedians. In 18'J6 ho coinpletcid a sntaM'SNfnl 
engagement in Aiuorica, and in 18:^8 his perfornianeos 
met with a very ffattering reception in Paris. Already 
he had done something to ^encourage the creation of a 
modern Knglish drama tlirongh the interest awakened 
by his jicrformauccs in Virf/in/t/s^ fJainx f/nfrt//as, and 
ir/7//<r;/A 7V//, and after entering on tlio managcomait of 
Coveiit Garden in 1837 ho introdueed, besides oilier 
iK'w plays, Bulwer’s Lndt/ nf Jjijonx and Rirhditft. tlu^ 
principal cliaraclers of w liieh were among his most (‘ffective 
parts. Both, however, in his management of Coveut 
Garden, which ho r(i.sigu(‘d in 183!), iiiid of Dniiy L.ine, 
wdiich he held from 1841 to 1843, he. found his ilesigns 
for the (ih'viitioii of tlie stage hainperod and finally 
fnislraled l>y the sordid aims of the propiietors and the 
absence of adequate) public sin>[»ort. In ]8t3 1 1 In* made 
a ])rosperons tour in the United States, but liis last vi^it 
to that coiuitry, in 1811), was marred by a riot at the 
Astor Opera House, New York, arising fiNau tlie jealousy 
of the actor Forrest, arlM resulting in tin* doatli of twenty 
two ]»e.rsoiis, wh«i were shot by tlie military called out to 
/[iiell the disturbance. Macready retinal from the staire in 
187)1; and the remainder of Ids life was oceiipied ehit'fly 
in superintending the (aliieation of liis family, and in 
sclnaues for the welfares of tlie poorer classes. He died at 
Clieltbriham 27th April 1873. 

^fiuTcndy's p(*rb>rman<‘»’S always di.spLiyctl fme .irtistie 
<h vt*lo|>ed to u liigh degnv oC perfecliiui Ity vrry cumpu-ln'ie^iM* » \il. 
tare, and pvcii liis least siiccessriil |um’S(iii:i 1 'oiis liad tin* intn.st 
ivsaltiiig from thorough intellctd-ual .slinly. Ib* belonged ti> tln^ 
sehool of Kean nithei* fliiui of KenR)le; hut, if liis tastes weio 
better (liHeijdined Hud in .sumo r<‘Hi>eets iimu: reliiied than t lins»* id’ 
Kean, Ills uiitmal temperament uid not permit him to gi\e pro- 
per elVeet to the. most ehanieteristie IVatnres of the great tiago^ 
of Shalcesjieare, Khuj hutr lerliaps exeepted, wliidi in 
Milne ileguai ailorded f((;opo h>r his pathos and teiiderms'', tin* 
‘pialilie.s in whieji lin specially ex<‘«-lU 1. AVitli the t*\efption fif a 
of good c()mpas.s and capalile f very variiul i vpressiuii, 
Miieready w.is not in a special ilegreo gifted pliysieally for aeiing, 
)*ut tho defecla of his fimo mid ligiiro eminot lie said to Itave mnte- 
nally influenced hi.s suc<'(!.<is. Ho crcjitcd a coiisideraldc nundier ol 
]*artM, whicJi still retain their hold uli tlic stage, ainl, altlnnigh ii«it 
hy virtue of natural genius worthy of a place, among tragedians iif 
the lirst rfinjj, lie is ahiUKSt entitled to tliis on iiceonnt of the high 
degri'O af perfection to whhth h« had eullivnted liis ]»oweis, and 
from the fact that there is no tr.agedinii of the .second rank whoemi 
h‘5 nunicd hia equal. See Macrc^dx Jtcminixct^ncvs. editeil by Sir 
livderiek Polloi'k, 2 vols., 1876. 

MACROBIUS, Ambrohiub Theodosius, a lloniaii 
gramtnarian and pluloaopher, who wrote towards the 
l>uginning of the 6th century after Chriet. ITo is describeil 
in the Rnperapriptiou of the best MSS. as vir clarimvim d 
ttfantris ; henea it has been supposed that ho is tho 
-IdCrobiuu who was prs]pfeii.ns ^oUorins Jlispatilarutn in 
399 A.D., proconsul of Africa iu 410, and chamberlain 
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{)tr!vpnsiluH mcri rnhicid!) in 422. But tho tenure of 
high office at that date was limited to Christians, and there* 
is no evidence in the writings of Macrobins that ho a 
Christian. On the contrary, he show’s great interest in tho 
deities of paganism ; hi.s friends seem to have belonged 
wholly to the pagan party ; and his philo.sophical view's 
aro those of the Nco-Platonists. Henc(3 the identiHealion 
is more limn doubtful. It is po.ssible, but by no means 
certain, that he was tho Tlicodosins to whom Avianns 
dedicates liis fables. From tlie date of the persons who 
are nieiitioned by him as contemporaries, ho ap})^ars to 
liav(» ilourishi'd in tlio time of llonoriiis. 

The most inqiortant of his w'oiks is the Cnhi'irionnn 
SafHrmdiurnDi Lihrl Srjtlrm, cfuitaining an acM-ount of the 
di.seiissiiinH held at the house of Vetlius lhadextatns during 
tin*. Jioliflay of tho Fahiriialia. The latter part of the 
secoiul book and tin*, beginning of the third, tlie second 
linlf of the fomlli book, and tin* end of tlie .seveiitli have 
been lost ; otherw ise tlie work is in fairly good preserva- 
tion. It was writt»*M by tho author for the benefit of his 
5.0II Fiislaehins, and rnntaiiis a great Miriety of curiuiiH 
historif al, ni) thologieal, critical, and grammatical disquisi- 
tifuis, tin*, valiu*, ol wlii(‘li is min li increased by’ tho fre(|ucnt 
({notulions from carlii*!* writers. The maehiiiPiy is some- 
what cumbrous ; for, as ill some of Flato\s dialogues, the 
ilisenssinns are imt. directly reported, but a certain 
Postiiiniaiiiis leiirodiicL-s, for Ids friend DiH*iu.s, the account 
wlilcli he liacl received from a rln tonciiiii Fiiseliiu.s, wdio 
had been present at tlieni. There is but little attempt to 
give any dramatic ebaracter to ibe dialogue; in each bojik 
some inn* of tin* personages takes the leading pait, and tlio 
reinaiks of tin* others serve only’ ns oeeasions for (*alling 
fortli fresli displays of (*rndilion. Tlie first book is dovoteil 
to an iinpdry a.i to tin* origin of the Saturnalia and tho 
festivals of , I ann i, whieli leads to n lii-toiy’ and disciis.sion 
of the. llunmn cah'inlar, and to an attempt to derive all 
forms of woi*'' hip from tliiit of tijo sun. Tin*, h^ecoml book 
bc'gins with a eollection of Imii'i to wldeli nil ]iiesent 

make their conli ilaitimis, manv of them being iiseribc'd to 
(’ic-eroand Augustus ; it tln*n a[»peais to liave pas.-sed into a 
discussion of various pleasures, c‘-[ii'ci dl\' of tlie senses ; but 
almost, tlie wbole of tins is hi.sl. The tidrd, fouilh, fifth, 
and sixth books an*, devoted to Virgil dwelling respec- 
tixi'ly^ <»ii Ids learning in religious matiers, Ids rhetorical 
.skill, Ids debt to lloiiier (with a conqiaiison of tlie art of 
the two) and to other tUvik writers, and the iiatiin*. and 
extent of his borrowings from tin* earlic*r T.atiii poets. The 
latter part of the third book is t.iken iqi witli :i disserta- 
iion u}»oii luxury and llie. .Minqitnaiy laws inieiidcd to 
clieck it, W'hi(.*h is probabl v a disloeated portion of the second 
book, being entirely out i»f j»laee wbeie. it stands. 33ie 
seventh book is of a more miscellaneous cliarai*ter, consisting 
largely of lli-j diseiission of various pbysiolo'_;ical que^stions. 
33ie value of tin* work consists solely^ in the fa<‘ts and 
opinions quoted from eailier w riters, for it is purely a com- 
pilation, and Ims little in its literary form to rocoinniend it. 

Wo lia\e alsii two books of a commentary’ on tlio 
S*>hiininif Srifdnhi'i narrated by (.Mi'ero in his />/* lu fnthUt'ft. 
33ie nature* «d’ the. dieaiii, in which the elder Seipio a]>pcaiH 
to his (ado[>ted) grand.son, and describ(‘s the. life of the 
gotul after death aiul the constitution of tlie universe 
from the Stoic point of \icw’’, gives occasion for Maerobins 
to discourse upon many points of [diysics in a scries of 
e.s.says interesting a.s showing the astronomical notions then 
current. The moral elevation of the fragment of Cicero 
thus preserved to us gave the work a popularity in the 
.Middle Age.s to W’hich its own merits have little claim. 

There is « good eritieal edition of Mni*roldus, witli » roimnentary 
by L. van Jan (*i vols., Leijisir, 1S48 and a «*oi\vinieiit anil 
c.\i:tillent edition of the text by K.fl*A'ssi nhardt^(Loipsi( , 1868). 
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>rADAOASCAR, an important klami in the Indian 
^Ocoiin, and the third largest island in the world, is about 
,*100 miles from the south-east coast of the African con- 
tinent, from which it is separated by the Mozambique 
Si/oaiiil Clmnncl. Tt is 980 miles in length from n«)rth to south, 
I'Dsition. thi) northern point, Cape Ambro, in Ti'" S. lat., inclining 
IG ’ to the east from the Jon^iludo of Cape St Mary, the 
south ern most point, in 25 .‘>5' S. lat., so that the main 
axis of the island runs from jioith-north east to south-south- 
west. The broadest poilinii nf Madagascar is near the 
centre, where it nc:iil> *’>50 miles across, and there it is 
only 1?30 miles di^laiU lumi the African coast. Fioni this 
part of the island its northern half foiins a long irregular 
triangle, while soiitli of it the averam* lu’eadth is about 
250 miles. Its tnt.d an‘:i is lu'arly '2.’10,000 .square miles, 
or not quite buir tiim's tlie extent of England and Wales. 
Kxplora- Aliliough kiii>Nvn tci Arab nuaebants for more than a 
thousafid viMis [».[st, and freqneiitly visited by Europeans 
since the beginning of tin* IGth <‘i‘ntury, .Madagascar is 
.still bnl inipmfectly exphu'ed. A cari'ful .survey of the 
const \v;is made iu IS’j.’b 25 by Cai»t.Hiu \V. F. \V. Owen, 
R.N., but all maps nf the iiiterinr up to about ten yeans 
ago were eoustriieled on the most insuHicient data. Eut 
during the Inst dccnde innny portions of the islmnl pre- 
viously unknown have l)ecii Iravcu’sed by niissioimries mid 
naturalists, and maps, more or less delniled, have been 
[)rej»nred <»f a consideral)le portion t)f the inlcri<»r. Con- 
sju'ciioiis in this work liavi*. been the missionarie.s of the 
I.oiKh>ii Missionary Socii‘ty and the Friends’ Foreign 
Mission, especially tlm lite l»ov. Dr >rnlleiis, whose large 
iiitip, published in ls79, embodied all that was known up 
to that date, and uIm) M. Alfred (Irandidier, a Freneli 
traveller and scientist, whose, great w'ork on the island is 
now in pn)ce.ss of i»ublication. 

Bays, Madagascar has a vvvy regular and conqmct birrn, with 
but few' indentations considering its great extent of .shoie- 
liiie. Ahmg two-thirds of its eastern .side the coast is 
almost a straight line, witlioul any inlet, forTamatave and 
Fuule Foiiite*, which an* the most frequented ports on this 
hide of tlie inland, are only open roatlsleads pn»tectc*d by 
coral reefs. Nortli of this, however, is Antongil Eay, a 
deep and wi«le inlet running noitliwanis for abmit 50 
miles; farther iioilli is Foil Louque/, and at the extreme 
]>oint of the i-hind is lJi(‘go Suarez Eay, one of the finest 
harbours in tlie world. The nortli westi.in siile of 
Afadagascar is broken up by a n\iini)er of spacious inlets, 
.some of tliein landlocked and of eousiderable .si/e. doing 
southward, these are the l)ays of ( ’hiiiquiiky, Fasanda^a, 
j\>it Iladaiiia. \arinda, Majainbo, Ik'-mb.itbka, and Iln'ina, 
as well as the estuarif's of some of the rixaTs. South of 
CaiK* Si Andrew', the norlh-WTst angle, of the island, there 
is nothiiiLi ej-L* ill tlie ''hape of a gnlf until we reach the 
estuary of the liver Onilidiy, or Si, Augustine’s Ikiy. 
Kuundmij the -oiitlieiri end of the island, wc find no other 
inlet until we eome to the small ])ay of Itapto near Fort 
iMuphin, at the Miuthern extiomity of the, straight line of 
coast already iiieiititined. 

lalandi. The Islands around Miidagieear are fe,w^ and unimfiortaiit. 
The large.st are St Alane'.', m ar the eastern cnast, a nairow 
island about df) miles long, .ami Nb^ibe, hirger and more 
compact in form, opposite Pii^atiditva Fay »m the north- 
west coast. Ex ( ot tlie Minnow gn»np, north of NosiW*, 
the rest are merely rocky inlets, ehn fly of coral. 

Moun- Much light has been llirown iqM.n the physical 
laiusc geography of Madagascar by n* rent exjiloralions. Inmost 
‘accounts, up to a very sliort time ago, ;i “central mountain 
chain” is described as running tlirouglniut the island as a 
'^ort of backbone from north to south ; ami most maps 
flow this, with numeroim branches extending in various 
dii 'ition.s. It is! how’ever, now' quite clear that instead 

f 
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of this .supposed mountain chain there ih an elevated 
mountainous region, from 3000# to 5000 feet iu altitude, 
occupying from a third to twu-iifths of the whole interior, 
but lying more towards the north and east. Around this 
upper region are extensive plains, at a much less elevation 
above the sea, and moat developed on the western side of 
the island, and in its southern portion beyond 23° 8. lat. 

Hut this lower region is not entirely level, as it is broken 
up tow'jirds the west by three prominent lines of hills 
rutining north and south. See Plato IV. 

The hIioi'cs of the greater portion of the southern half 
of the isibitid are low and flat, but in the northern half 
much of the coast i.s bold and precipitous, the high land 
often approaching the sea. On the eastern side the plains 
vary from 10 to .50 miles in breadth, but on the western 
.side they often exceed 100 miles across. From these coast 
plains the ground rises by successive ranges of hills to the 
high interior land. This elevated region is broken up in 
all dinctions by mountains, the highest in the island being 
cimtrally .Mituafed as regards its length, but more to the 
ca.^tern .side. These are the summits of the basaltic mass 
of Aiik;iratj:i, four of the peaks ranging in elevation from 
81 (JO to 8950 feet above the sea, and from 3900 to 4700 
feet above tliii general level of the surrounding country. 

Till* loftiest of tliese Is named Tsi-afa-jkvona, «.a, “that 
w'hich the mists cannot climb.” Besides these highest 
points there are a cM)nsidcrable number of mountains iu the 
central [>rovances, varying in lieight from 5000 to 7000 
feet, the highest as yet measured being liivohkika (“ the 
Lofty defying one”), 7100 feet high, about 30 miles west- 
south-west of AnkiiratVp, and the highest point of a 
remarkably rocky and rugged district nanjed Viivaviito 
(“ Stoiicmouth ”). There are also very many lofty and 
grand [leaks iu the Bi^tsilcio province, some, it is said, nearly 
8000 feet higli ; and in the Biira country the Isklo 
nnmntain.s tirij compared 1% a recent traveller to the 
“ ( )hurch Buttes ’ and other striking features of the scenery 
of Ftah, on tlie line of the Fnciflc Baijway. •One of the^ 
grandc.st of alf the Madagascar jjeaks is an i^lated’ 
mountain near the northern point of t^island, called 
Amber or Amb(>hitra. This is said than 6000* 

feet higli, .and, rising, not as do ^IBo^noefore-mentioncd, 

Irom an elevated i»latcau, but from plains little above the 
sca-ievel, is a remarkably majestic hill as observed from 
eveiy direction, and is well seen far out to sea. 

In the elevatiicl region of Madagascar are many fertile Vall«y 
jdains ami valleys. Among the.so are Bdtsimititatra 
Iincrina, and Tsicnirnpiiiihy in Btoil^o, supplying a large 
proportion of tlie rice for the capitals of these two pro- ^ 
vinces. Still mori^ extensive valleys are the plain of tho 
Antsihi^naka country, tho valley cast of Angkvo, and the 
Ankay district between the two eastern lines of forest (all 
of which are one .step downw'ards toward^' the lower coast 
plains), and the valley cast of tho B^^me.|Aha range in the 
Siikaliiva country. Sections across tho central portions of 
Madagascar sliow that there if a sbmewhat saucer-like 
depression in the centre, the eastern and. western edges 
rising higher than the enclosed space, ;! .The eastern ridge 
is the higher of the tw'o, so that the watesshed for a con- 
siderable distance is much nearer the ^eastem than the 
w'estern side, averaging from 50 to 80 miles frdhi the sea. 

The country is well w'atered, even , in jW. highest ranges 
of the interior, the abundant rainfall ’^ling a perennial 
supply to the innumerable springs and 'streams. There 
are, therefore, no extensive districts that be called desert, 
except parts of the west and soutb-wesr provinces, where 
the rainfall is scanty. The extremB, southern portion is 
also reported to be arid, but y^t little 'il accurately 
known of this part of the c6untry<^ ‘ * 

As is necessarily the case from the physical conformation Biver**. 
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By JAs S/Bftie.jN tBCs j. 
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of the interior, the chief rivere flow to the west and north- 
west sides of the islai^d. ^he eastern streams are all less 
in size, except the Mang^ro, which flows for some distance 
parallel with the coast. Few of them, therefore, are of 
much service for navigation, except for the light-draught 
native canoes, and almost, all of them are more or less 
closed at their outlet by sand-bars. Commencing at the 
southern point and going northward, on the eastern side, 
the principal rivers are tho Mhnan^ra, M.h,nainhiiYa, 
M^titiiuana, M&nanjtira, OnM and Maugoru, Maniugory, 
and the Anjhhanhmbo at tho head of Antoiigil Ilay, 
besides numerous smaller streams. On the north-west 
coast, going southward, are the Sofia and Miihajamba, 
falling into Majhmbo Bay, the B^tsibuka with the Ikiopa, 
— the groat drains of tho northern central provinces, and 
forming unitedly the second largest river of tho island ami 
falling into Bdmbatoka Bay, — the Miinjaray, M/inainbblo, 
Tairibihina or Onimkinty, the largest river of ^ladagasear, 
druLuing by its tributaries the Kits«kuiby, .Maiiajiln, ami 
Mania the central parts of the island, the Moromliiva, 
Miiharivo,Mang6ky,tho third largest river, the Miiliamnnby, 
Fihor^nana, and Onilkhy. 

Of these western rivers tho Betsibbka be ascended 
by steamers of light draught for about DO miles, and the 
Tairibihina is also navigable for a considerable distance. 
Tho former is about 300 miles long ; the latter is somewhat 
less, but by its affluents spreads over a greater extent of 
country. It brings down so large a body of water tliat the 
sea is said to be frhsh 3 miles from the land. Hut owing 
to the height of tho interior of Madagascar there is no 
-uninterrupted water-communication with it frnm the sea 
by any of the rivers, which are all crossed by rocky bai>, 
an&'iu some cases by grand waterfalls, as on the Mania. 
Tho eastern rivers cut their way through the rami)arts of 
tho high land by magnificent gorges, amidst dense forest. | 
and descend by a succession of rapids and cataracts. The 
MktiUnana^whoso falls were first seen by the present writi r I 
in 1876, descends at one plunge some 400* or 500 feet. j 
Ui^oouB On the eastern side of Madagascar the contest between • 
the fresh >vator of the rivers aneb the sea has caused the | 
^ formirtion of a long chain of lagoons for nearly three Lundi t-d j 
miles.? In many parts these hn)k like a river following | 
the coast-line, but frequently they spread out into exten.si\e. 
sheets of water. So short is the distance betwec.n these 
that, by catting about 30 miles of canal to connect them, 
a continuous water-way could be formed for ‘200 miles along 
tho coasLr , This will doubtless bo aecomplished at some 
future time, .with great benefit to tho eummorce <»f the 
country. Besides these lagoons, there are few lakes of 
any size in Madagascar, although there were probably 
some very extensile ones in a recent geological (q)ocli. 
Of one of tjio ^jl^gest of these the Alaotra T/,iko in tim 
AutsihkUakayi^lain is the relic ; it is about 25 miles long. 
Next ecfflies Itksy,.iu western lin(^riua, about S miles long; 
and a lai%e lake is reported by tho natives to bo formed by 
an expansion, of the river* Mangbky. Two salt lakes uro 
said to exist i^ear the south-west coast. 

Volcjiuic Among the many now facts brought to light by recent 
• research in Madagascar is the evidence of very widespread 
and powerful subterranean action throughout a great part 
of the island, apparently extending almost unbroken from 
the south-east to .the north-west and extreme north. This 
volcanic belt a line which has its northern 

extremity in the pomoro Islands, all of which are volcanic 
in origin, and where,, in Great Comoro, there is a still active- 
vent. There is now^no active volcano in Madagascar, but 
a large ntimber of extinct cones have been observed in 
various parts trf the country. In the central province of 
Im^rina, within an arc of about 9C iiiles round the mass of 
Ankkratra, Dr Mullens counted a huudred craters. Others 


A S C A U IB!) 

are found farther north, in tho Antsihauaka province and 
the Mkndritsara valley, and on the north-west coast and 
its islands, the great mountain Ambuiiitra being an luld 
volcano. Others have been observed towards the southern 
extremity of the higher region of tho island, us well as 
columnar basalt, and beds of lava ruck, pumice, and ash, 

Slight shocks of earthquake are felt every year iu 
Madagascar, and other signs of subterranean action aro 
evident in the hot springs which occur at several places in 
the ceutraJ and eastern provinces. >Sevcral of tlnisc aro 
sulphurous and medicinal, and havo been fi»und ellicacioiis 
in .skin disease.s. 

The geology of Madagascar has as y('t been very iniper- Geology, 
fectly investigated, for few travellers liave [>ossessiid the 
special sciiaitilic knowledge requisite to give much value 
to their obsi rvulions ; and hardly anything has yet been 
done towaids making cj)llecfi(*ris of fossils, or in procuring 
H[>ecinieiis t)f roi ks and miiuirals. There are, however, a 
few facts of a general character whieh are easily recogniz- 
able. Tn the tiist i>liici‘, tho up[ier region of the island 
already nienlioniMl u[>pear.s ti> consist chielly of l^rimary 
ainl iinstr.it I lietl ro(*ks - granite, gnei>s, and basalt -which 
form the highest points of the hills, and present most 
varied and pictureM]ue outlines, resembling titanic castles, 
eathetlrals, domes, pyramids, and spires. The general face 
of the country consists of bare rolling moors, with a great 
amount of bright i(*d and Ii,ght blown clays, wliilo tlie 
valleys have a ricli Negetable soil of bluish black allnviuiii. 

X<» .siratitied or fos.sililVri>iis rocks liaxe.yct been iliscovered 
in this up[>er part of the island, which aj)poars to b>) \ciy 
ancient land, and dining portions of the Secondary and 
Tertiary juniods pr(d.)ably formed the entire island, then 
about from a third to tw’o tiflhs of its present size, wliile. 
the extensive Siiuthcrn and western plains were again and 
again submerged. 

The luw'er portimis of Msiilagascar do not, as far as is Po,s‘,it«. 
yet known, much o.vceed from 3()G to fiOl) fi‘ct in liciglit aad 
abov(} the ,sca level ((‘xcept, 6f course, the three chains ol 
hills ill the soiith-w'est). Tluy appear in several localities 
to consist of strata »if the Sf'coiulary }»ei‘ioJ, with fossils of 
the Xcocomiaii age belonging to the genera Xrrinxij 
Turritvlla^ Amnionllv}^^ Td'rhnit nhi^ lUtf/nrnjn fht^ Xi/'lfimij 
and Mehinoderms, and also luir<nninijWn of tlie genera 
Alofiithsd', Orffifoitft'Sj .te. M'herti are also beds 

of a much later age, containing fossils of n'cently extinct 
gigantic tortoises, hippo[)otami, and strut h ions birds. In 
addition to the rocks already meiilioneil found in the 
higher portions of thi; island, there aie also slate, mica .schist, 
greywacko, chert, pink and white ijiiarL/. and an unstratilieil 
limestone deposited by Imt sjuiugs. Iron exists in grc.at 
abundance in the central pails of the country, and CM)[)per 
and silver are said to ha\e'T»eeii found in small ([uantities, 
but are nut worked. Antimony semis to be plentiful in 
the north, and r»»ck salt, iron lyrites, [ilumbago, and various 
ochres aiul coloured earths are among the mineral products. 

On the iiortli-west coast thin beds of lignite, suitable for 
steam coal, occur, but no true coal has yet been discovered. 

The climate \arics very much in diUcrcnt parts of the Climate, 
country. In tlie high interior districts it resembles that 
of the temperate, zones, with nt) inteiist* heat, aiul is quite 
cold during the nights iu winter. Tliese parts of the 
island aro. thendoro tolerably healthy for Euru^ieaiis. But 
tbo coasts are much liotter, espe.cially on the western side ; 
and, from tlie large amount of marsh and Jagoun. malarial 
fever is [av.valeiit, and frci[Uently fatal both to Europeans 
aiul to imtives from the interior. The seasons are two 
the hot and rainy season from November to April, and tho 
cool and dry season during the rest of the year. Uuiii 
indeed falls almost all the. year round on the eastern coast, 
which is exposed to the vc pour-laden south east trade 
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but* it is mucL less freijucnt on llie western side, 
being intercepted by the liigli interior land. No suow' is 
known even on the loftiest niountains, but thin ice is very 
occasionally found ; and Imil slioweis, j>fU‘n very de.striic- 
tive, are frequent in tlje rainy heasiui. 'rerrific thunder 
etorms are also coinuioii at tliat period ; waterspouts are 
sometimes seen, and hmrieaiies lu'cur every few years, at 
very rare intervals a.-^eendiiig into the interior high land. 
Very few^ extended i*r rduiplele obMUvations have been 
made in dilierent j>.uts tlie i.sland as to temperature. 
On the eastern coa^l tin- heal i.s probably not very diirereiit 
from that of riouiboii and Mauritius, where the average 
annual mean is 77 and 7S' in tlui shade, and the average 
daily range fnau 70 at sunrise to S()' in the afternoon. 
The tem[)eralure of ibe capital resembles that of Naples or 
J*alermo. 

The llora of MadagiM'ar is une of great fulness and 
intere.st, and recent ladleelion^ Lave thrown much light 
ii})uu it^ ieI.itioii.shi[is. One of the mo.4 prominent 
featurt s i,; the existence of an almost unbroken belt of 
(leii"!-' fort■^( al! round the i>laiid, at great distance fnun 
the sei, and generally lollow ing th(i coast line. It appears 
to bo Continuous c\er\ where exccqd on the iioi-tli-west 
c•o:l^t. wlicre, liowi‘Vi‘r, the two lines overlap for about 100 
inil“.>, leaving an (»|»ciiing of 70 miles wide lutweim them. 
Till" torest belt lias an avciage breinltli from ]."» to 
-20 miles, but leaches lO mih^s in tlie mulli-ea-t, and 
Contains a large variety of liard-wooded and valuable timber 
trees, as well as luinienais species of iialin, baiuboo, tree- 
fern, cujdiurbia, paiidaniis, baobab, tamarind, ttc. Feins 
are mnnerous, about two handled ami tifty species liaviiig 
been already ooUecte<l. and tliere are many interesting 
orchids, ddie vegetation of the bue.Nts, the abundant 
(.‘piph}te^, the llve-lnosse^ tin: tiliiiy ferns, and the 
viviparous ehaiaeler of many of tlie ferns, .‘^how eleuily 
liow abundant the rainfall i-^ in tin' b»re>t K'giun. Several 
trees and [ilaiit^ aiv ehiuaeteiintic (*f Madagascar \egetation; 
home ot tlijin are emhmie, and ollieis aie \eiy ja'omiiieiit 
features in the laiid'C;ipe. Among tlie a) are the traveller’h- 
tree (rnf/ii'L /;■. -'7/^./), with itn gia.eful eiown of pl.intain- 
like lea>es ginwiiie in a fan sh.qic al the top <.f a loity 
trunk, and Mqiplwng a fjuaiility ot pme co(»l wati-r, and 
every poitiun of it being of home si j-mi'c in building; the 
I'blia jialitj (S<n/^fs tM)m wIiomj pinnate haves :i 

valuahle libie ii-.ed tor «loth is obtainul ; the curious juul 
beautiful lace leaf or latliee-leaf (( hnirnu’lni l\n(striiL.'i)j{i 
Water plant whu.^e root is e.lilde ; the ^ladagascar spice 
(litiritff.uim a large baenl Uim* willi 

fragr.int fruit and leases; and the t.iugeua {TfiiKjhimn 
vnuitijlnn), iormeilyso de,-.!! uclivu to life Iroiii its emj»lo\- 
liient as a [loisnu ord'-al. Although llowei’'. growing on 
the gi ouud are not reiuarkablc for number or 1 m aiity, there 
are many iiiagniticent flowering tic ‘s ; coimpieiious among 
tlm^c an; the /cg/o, piesentiira. wlicn in bloom, 

a imu>^ of M ail-l llowei.-j; f y //ef7/o/,v/, v. it li }elloW 

flow'd 'll f \ fiji/iKff (fHi n itstSj ;i pU r[)le tlow’crcd 

Cl’eejjcr, and st seral .'‘[M.eie.^ of Htfnsrn.<j M nst n rt nloi/ni^ 
Klfrhnt'fi *^ Th lii'iJ, ,ni<, ,ve. Tlurc are large numbeis of 
Bpiny and piiekl\ ].] mt-.. and numerous gru.s.-es, lecd^, and 
rii..hcs, many of tin. m .,J great seiviee in the native miiiinfac- 
turos. .Mr d. (j, li.iki i of Kew : “ Wo now' know no 

less than two tiion.-iind llowering [daiils, and among the 
tropical types thert jo-e a enn.dd* ruble number of cinlemic 
genera. <Jnc natural onh.-r, Cfifnnan’.r^ is strictly continoil 
to ^ladagartcar, and iheiv an- not less than tifty peculiar 
genera of jylarjts, some of them \i rv curious t)pcs. Lesides 
these the tropical flora contain.^ a largo ]»ropurtion — ( 1 ) of 
endemic hpecie‘.s()f gerieruiiot know n el.scwliere; (2 )of sjiecies 
commmi to Madagascar, Mauritius, and Ikmrbon, but not 
known ckiOwLare ; (3) of speemu that spread across tropical 
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Africa ; (4) of species s]>read universally through the tropics 
of the Old World ; and (5) of sj5ecies spread through the 
tropics of both lieinisphcrcs. A sm/ill proportion of the 
Madagascar species arc Asian but not African ; and the flora 
of the mountains corresponds closely with that of the great 
ranges of the tropical zone of Africa.” “ Tn the island 
altogijtlicr, tin number of genera now known is about seven 
luimlred ; of these about eighty arc supposed to be endemic, 
as far as pre.scnt knowledge extends.” The general plan 
of the tlora follows thoroughly the same lines as that of 
the tropical regions of the Old World,” and thus leads to 
somewhat dilTercnt conclusions to what are suggested (as 
will be presently scon) by a study of the fauna. It is, 
however, probable that the flora is as yet not half known, 

SI) that fuller research may modify some of the inferences 
drawn from the collections now available. 

Among the food-giving plants are rice — ibe staff of life Food- 
to the Malagasy — in several varieties, maize, millet, 
inaninc, }ams, sweet potatoes, and numerous vegetables'”^' 
of l‘aiinpc;iu introduction. The fruits, indigenous and 
inlrodm i il, arc the biinaiia, peach, locjuat, mango, melon, ! 
pine apj>li‘, mulberry, orange, citron, lemon, gnava, Chinese 
gu.iva, tig, i:i>pberiy, tomato, and several others, yeverul 
isi»ices are grown; ginger, sugar-cane, coffee, indigo, to- 
bacco, cotton, benqi, gourds, dye-woods, and gums are also 
among llie vegetable jiroductioiis ; ami gum-copal and india- 
rubber lia\c‘ been exported in considerable quantities. 
Jje.sides the dense forest belt already mentioned, a great 
c;xtiMi1 of the coast plains is also w^ell wooded, as well as 
the river valleys in the ui»per parts of the island ; and, as 
many portions of the C(nintry, especially of the forests, 
have not yet l)cen IraYonsed by Europeans, its vegetable 
wealth is jirobably still far from being fully known. 

The fauna of Madagascar, while deticieut in most of the Fauna. 
i*haracteri>tie tropical forms of life, is one of great interest 
to the naturalist. As a continental island, probably 
separated at a veiy remote period from the mainland, it 
po.'^.- ef.se 5 no hirjbfo quadrupeds- -none of the linger car- 
nivorous, uiiLqilite, pruboscoid, or (fuadruinaiious animals; 
but it i.s tile head(piarters of the Lemurhhv^ no less 
th.ui thirty six of which animals are found in its forests 
and wooded iilains. Some of these creature& arc highly 
^peciali/ed, vvliih; the curious aye-aye (Cliiromj/s madagosva- 
rn allied form, is one of the most remarkable animals 

known, forming a genus ami family by itself. Its whole 
ttrucUire is btrangelv nmdilied to enable it to procure the 
wood-boring hirvLe which foiin its food. Other peculiar 
animals are sou nd .spei:io.s of tlie CentetldiV.^ 9. family of 
the I/iM'dirtfra which !.■> almost confined to Madagascar; 
while of the Harnlvum tfiere are several small creatures 
lieloiiging to the civets ( Vimriih^, The largest of the 
Icrocioiis liiiimaN, also forming a genus and family by 
itself, is the CrtfpiuiinjrtaJhm'] it is a plantigrade animal, 

3 feet long, but very like an enormous weasel, and 
attacks the largest animals with great ferocity. "'African 
liuinj)ed cattle were introduced Several hundred years ago 
into ^ludagascar, and now exist in large herds all over the 
island. 'Hk' t.it tailed sheep, goats, and swine Lave also 
been natural i/.i d, as well as all kinds' of domestic poultry, 
vvliioh are iLsuud in great .abundance for expert us well 
a.s for home conbumption. 

The avi-faiina is much richer than the mammalian, and, 
although wanting the largest birds, as well as the most 
brilliantly coloured, comprises more than tw6 hundred and 
twenty speeie.s, nearly half of which arc peculiar to the island, 
kfany of the birds are remarkable, not so much for their shape 
or colouring as fur their distant relationships ; many belong 
to peculiar genera, and some are so isolated ihat it is very 
diflioult to classify them, and they yet remain a puzzle to 
ornithologists. There is a large variety of perohing bisdSi 
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including several species of brilliant plumage — sun-birda, 
kingfishers, ikc. ; kites, iiawks, and owls are numorous ; 
and the lakes and'^ streams abound with water-fowl. 
Although there is now no living member of the Strnthkhvy 
until four or five centuries ago Madagascar was the home 
of a very largo bird of this family, the extinct ul^pyornh, 
whose eggs, found in a sub-fossil state, are the largest known 
(12 J inches by 9^ inches). The island is almost, if not 
quite, free from deadly serpents, but contains two or throo 
small species of boa ; crocodiles abound in the rivers and 
lakes, and numerous species of lizard, chameleon, and 
tree-frog inhabit the woods. There are several peculiar 
tortoises, but the gigantic species are extinct on 
mainland, and are now only found alive on the little 
island of Aldebra to the north. The insect life com- 
prises many brilliantly coloured beetles, butterfiies, niutlis, 
spiders, locusts, and flics, and also noxious spiders, ami 
scorpions and centipedes. As a whole, the Madagascar 
fauna is marked by a strong individuality, which would 
appear to be the result of long isolation from the other 
zoological “regions.’* 

NuiiierouH interesting questions suggested by the peculiar 
fauna are closely connected with tlic pliysieal geography 
of the island, and that of the numerous groups of sitialL 
islands to the north and north-east. The Asiatic and 
Malayan aflinities of many of its animals, as well as the 
physical conditions of the bed of tlie western j)iirt of the 
Indian Ocean, make it higlily ])robabh^ that Madagascar m 
the chief relic of a considerable archipelago formeily 
occiq>ying that area, and now only shown by groups of 
small islands, and by coral atoHs and shoals, which are 
gradually disappearing beneath the waves. Th»‘so quchtions 
liavo been most fully treated by Mr A. Iv. Wallace in his 
Geoyraphiral DUirlhution of Animals (vol. i. chap, ix.) ami 
Island Life (chap. xix.). 

The people of Madagascar, who are colle(!tiveIy known 
by the name of Malagasy, are divided into fi considerable 
number of Iribos, each having its own (Instinct name and 
customs. Although ,by its gcogra[diical position tla^ 
country is an African island, a large [tortion, if not (he 
majority, of its inhabitants appear not to be dciivcd from 
Africa, but to belong to the Maluyo-rolynesian stock. 
This is inferred from their similarity to tlio [»iM)j)lcs of the 
Indian and Pacific archipelagoes in tlieir [jhysical a))pear- 
ance, mental habits, customs, and, above all, in their 
languap. Their traditions also jmint in tlu; same direct i(Mi. 
There is, however, an undoubted African luixlure in the 
western and some other tribes ; a.nl there is also an x\nd> 
clement both on the north-west ami south-east coasts. It 
is believed that there are tracds of an aborigiiml people 
who occupied portions of the interior before tlie advent of 
the present inhabitants, and these a|)poar to have been a 
somewhat dwarfish race, and ligliter-coloiuvil than tlie 
Malagasy goiiorally. Looked at as regards their present 
geographical position, the people of Madagascar may be 
classed in three divisions : the eastern, including the 
Letsimisiraka, Bozknozhno, Taniila, Taisaka, and Taimdro ; 
the contnil, including the Sihanaka, Ilbva, Bdtsilco, ami 
Bara ; and the western, comprehcjidinga iiunibcr of peoplo.s 
commonly known under the name of Biikaliiva, because this 
tribe conquered all the others, but each of which retains 
also its own proper name. Of all these the Hova, who 
occupy the central province of Im^rina, are now the 
dominant tribe; they appear to bo the latest immigrants, 
and are the lightest in colour ; and they are also the niosst 
advanced, intelligent, and civilized of all the peoples 
inhabiting the island. 

As regards^ both language and customs, there appears 
to be a wider difference between the H6va and all the 
aarrounding tribes than exists between any of these 
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latter, although living on opposite sides of 1:1)0 island, 
far separate from one auotlier. The iiuwt striking proof 
of the virtual unity of the inhabitunts of Mada^iscar 
is that there is substantially but one language spoken 
over the whole country. There are considerable dialectic 
deferences both in vocabulary ami in pruviuncialion, 
but there is no evidence that any other distinctly 
different language was ever spoken in any part of the 
islaiul. The Alalay affinities of Malagasy were noted 
more than two hundred and seventy years ago ; indeed, the 
secoml and fifth books [uiblislied upon the countiy (in 
lOOiJ and 10 id) were coni t)ara the vocabularies iTf iheoG 
two languages. Fuller and later investigations have quite 
coiihrmed the conclusions thus early iirrived at ; and very 
recently Yaii der *rnuk, Marre do .Marin, and W. E. 

(.'ousins liave shown conchisively the close relationships 
which exist betwi'.cn the language of tlie Malagasy and 
tlioMi of the Malayan and I’olynesiaii regions. The 
.NFiilagasy liad never iiivi-nted fi»r tbeiiihclves a written 
character, and had cunscipiently no maiiu.scrii>ts, iiiscrip- 
tioim, or books, until tlieir language w'us reduciid to writing 
]»y Fnglish mis-aonaries iilmut sixty years ago.^ Their 
speech iicvertliib'ss is \(‘iy full in many of its veibal and 
other forms, while it also cAliibits some curious deliciencies. 

It is\erysuft and musical in sound, full of vowels and 
litpiiils, and free from all harsh giitlunils. Native oratory 
abounds in figures, inefapliors, and parables; and within 
the la^t live or six }ears a large innnber of folktales, 
songs, ami legiaids have been brought to liglit wliicli, 
together w'ilh tlu! vtay numerous jiroveibs, give ample 
evideiK *. of the me.ntal ability and imaginative pviweis of 
the Mal.igasy. 

Wliile the [leoplo an' not civilized in a Muio^tean sense, Civiliza- 
they are not a savage rai’i', and some of the tribes can tiou. 
hardly be classed among barbarous peo[ le-i. Tlmy have 
never, for iiistuncc, fallen into the cannihal [>raetices of 
many allied races in Tolynesia ; and the tribal instincts 
aie strong among all sections of the [uquilatiun. They are 
hnv-obeying and loyal, living in settled (“omnuinities, in 
villages which urn often foitilicil with coiisiilerable skill, 
with a goveninient of chiefs and ciders, a development of 
a juimitivc patriarchal system. 

Native society ill lim’-rina iiiiiong tlie Ib'*va is di\ i(h*d Kank^ •)f 
into three great elu'^ses ; the Amlhana, or nobles; the Ilbva, •‘’•-'‘-‘a'ty. 
freemen or commoners ; ami the Andevo, or slaves. Tlie 
Aiidriana, however, allhoiigh generally termed “nobles,’* 
are, strictly s[H‘aking, riiy.d clans, being di'sccndants of the 
families of several of the [telty kings or chiefs who once 
rilled small divisions »)f the i cntral province, and who were 
compiered, or otherwi^e lo^^t tlieir authority, through llio 
inercasing pi>vver of tlie aiiee-.tors of the pri f^ont reigning 
family, Tlieir desceiul ints have retained certain lioiiours 
in virtue of their ro\al origin, sucli as sjiecial terms of 
salutation, the hm*, of the smaller scarlet umbrella (the 
larger one is the mark of royal rank), the right to build a 
particular kind of tumh, Ac.; they also enjoy exemption 
from certain (loveriirneiit service, and from some [uinish- 
iiients for crime. Tliere are six ranks of Andriana be- 
sides the I’ojal elan, and many members of the higlicr 
raidis liold tlieir lands on a kind of feudal tenure from 
the sovereign. Tliey form a large proportion of the 
peojile, whole villages being often occupied almost entirely 
by them and their slaves, and they imuuqioli/.o some 
bamlicrafts. Many are very potir, ami there are m> out- 
ward distinctions iu dress, Ac., between them and tlio 
people giuierally. 

^ 'I'licn* IS, however, fii\ iUToimt in ^'Uc of tlio M.rv cailiost Kiiglish 
hooks upon iMudag-aHoar (naiiioiul, ItilJJ) «)t‘ a kind of pn inio-wriliiig 
which is snid to have heen in H‘«o flic jnitivo “ priests “ uecur 

Idl Augiistiiiu's Hay (soutlewest cuust). 

\ 
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Tlio or commoucra form tho mass of the free 

population of Imi^rina. They are com posed of a large 
number of tribes, who usually intermarry strictly among 
theinsclves, as indeed do families, so that property and 
land may be kept together. Hitherto they have also been 
divided into two great sections — the horozauo or civilians, 
and the mutramlla or military class ; but this distinction 
does not follow tribal lines, mem burs of the same family 
beluiigiiig to both classes ; and the Aiulriana are also 
almost all members eithcT of the civiJiaii or tlie military 
orders. 

The’lhird great division of native sin iely coinjirises the 
slave population. Until the} ear 1^77 it was also ai^ain 
subdivided into three classes : [ft) llie. Zaza-hdva, that is, 
“offspring of the fidva,” or frte people* who have been 
reduced to slavery for debt or fur pwlitleal or ciiuiinal 
offences; (h) the Andevo, or .slaves pro]»cr, mostly the 
descendants of people of i>tlier Mala^^asy tribes who have 
been com|iior(‘d by tlu! Hn\a, and thus have become ilieir 
slaves; and (e) tlie Mozainbiipies or African slaves, W'lu>sc 
ancestors or tlje-y llicmselvet’ liave been brought across from 
the African coast by llio Arab slaving dhows. Those Iasi, 
however, wore in 1S77 formally set free, and will be 
henceforth mostly reckoned among the lidva. 

Itoyalty and eliieftainsLip hi .Madagascar has many 
peculiar customs conucetod with it. It .still retains a semi- 
sacred charaidcr, the chief being in heatlicii tribes, while 
Jiving, the high priest for his j)ooplc, and after death 
w'orshipped as a god ; and in its modern devcloiunent 
among the Hdva sovereigns it lias gathered round it much 
state and ceremony. There are many curious examples of 
the tabu with regard to actions connected with royalty, 
and also in the words used which relate to Malagasy 
sovereigns and their .surroundings. 'Hicm^ arc ])uiticularly 
seen lu every thing liaving to do with the l)urial of a 
deceaseil king or queen.- 

While the foregoing description of native society applies 
chiefly to the people of the central province of Inicriiia, it 
is more or less applicable, with local niodiiications, to mo.st 
of the Malagasy tribes, amongst almost all of whom similar 
distinctions of rank arc found. In modern times a kind 
of non-Iicreditary iioldlity has arisen, derived from ndlitary 
“honours”; and the tendency of recent changes in the 
native government is to depress the old feudal authority 
and inf! Lienee, and U) iiiake it sub.servient to tlie aimy and 
its 0 Ulcers. 

Agricul’ The chief ciiq^loynient of the Malagasy is agrjeulture, a 

turv. Im-g 0 portion of their time being spent in the cultivation of 
rice, their staple food. In tliis tlicy .sliuw very great 
ingenuity, the /itfsa gnmnds, wlierc the rice is sown before 
trans[>lanting, being formed cillier on the margins of the 
streams or in the hollows of the liills in a series of terrai^es, 
to which water is often conducted from a considerable 
distance. In this agricultural engineering no people 
surpas.s the lielsileo tribes. No ] dough is used, but all 
work is done by a long-hamlled spade ; and <»xen are only 
employed to tread out the soft mud ju'cparatory to 
transplanting. The other ]»ioci\shc.s are very ])rimitive: 
the rice is threshed by iM'ing Immii-h in bundles <»ii .shmes 
set upright on the tbrcshiiig-ilour ; and when beaten out 
the grain is .stored by the llbva in rice pits dug in the hard 
red clay, but by the coast tribiv. in small timber houses 
raised on posts to protect them from vermin. In prepaid 
ing the rice for use it is pounded in a wooden mortar to 
remove the husk, thi.> work being always done by the 
women. The manioc root is alao largely consumed, 

' This is, of course, u .sjieeial ami rc.striclcil u^c <.l‘ tlic wor«l, TluVtt 
in its willed .-‘*nso heiug a trilial luiiiu*, and in<dii«liiiu' all ranks of 
]>• ill 111 •’•nmi piyilty, c(»iiiniijntT^ .iml • lavoh alike. 

Aieti iJiilrec, Ureat A/rican hland^ pp, lS5~yu, 22G, 227, kc. 
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together with several other roots and many vegetables; 
but little animal iood (save fish ^d freshwater Cru^acea) 
is taken by the mass of the pcopljb expept at festival 
times. Bice is used loss by the western tribes than by . 
those of the central and eastern provinces, and the former . 
people are more nomadic in their habits than are the 
othora l^arge beids of ffne humped cattle are kept almost . . 
all over tlie island. 

The central and eastern peoples have a considerable Handi- 
amount of manual dexterity. . The women spin and wsttye, 
and with the rudest appliances manufacture a variety of 
strong and durable cloths of silk, cotton, and hemp, and . 
of roiia palm, aloe, and banana fibre, of plegant patterns, 
and often with much taste in colour. They also make 
from stmw and papyrus peel strong and beautiful mats 
and baskets in great variety, some of much fineness and 
delicacy, and also hats resembling those of Panama. Tho 
[>c()i»le of the soutli and south-east make large use of soft 
rush matting for covering, and they also prepare a rough 
cloth of bark. Their n on-employ meiit of skins for cloth- ’ 
ing is a marked distinction between the Malagasy and the 
South African races, and their use of vegetable fibres an 
equally strong link betw^ecn them and the Polynesian 
peoples, 'riie ordinary native dress is a loin-cloth or 
iiitihkti for tlie men, and a hiamly or apron folded round 
the body from waist to heel fur the w^omen ; both sexes 
iiso ovci* this the a large square of cloth folded 

round tlie body Koinething like the Homan toya* Tho 
Malagasy are skilful in metal, working ; with a few rude- 
looking tools they manufacture silver chains of great 
tiucnc.ss, and lilagrce ornaments both of gold and silver. 

Their iron work is of excellent quality, and in copper and 
brass they can produce copies of anything made by, 

Kuroj leans. They clisjilay considerable inventive power,’ 
and tliey arc exceedingly quick to adopt new ideas from ‘ 
Murojieaus. ' 

There is a coiLsiderable variety in the houses of the Houses 
different '^^alaga^o^ tribes, Tho majority of iCiva houses 
uro built of layers of tlie hard red clay of tho country, with 
high-pitched roofs thatched with grass or rush. The chiefs 
and wealthy people have houses of framed timber, with 
niassivQ upright planking, and lofty roofs covered with 
shingles or tiles. 'Hie forest and coast tribes make their '■ 
ihvelling.s chicily of wood framing, filled in with the leaf- ■ 
stalks of the traveller s-tree, with tho leaves themselves^ 
forming the roof covering. Tlie houses of tho B^tsil^o and 
Sakah'iva are very small and dirty, but those of. the coast 
peoples are more cleanly and roomy. A.mong the H6va 
and BetsiMo tbe old villages were always built for security 
on the summits of lofty liilLs, around which 1 .were dug 
several deep fosses, one within the other. In otter distriuto: 
tho villages and homesteads are enclosed within . formidable 
defences of prickly pear or thorny mimosas. \ A 

The country is very deficient in means , of, communicar Ci 
tion. There are no roads or wheeled vehicles, so that all m 
goods are carried either by canffes, where practicable, or 
on tlie shoulders of bearers along the rough paths, which 
traverse the country, and which have only , b^h. formed by 
the feet of the travellers. Inteixiourse between distant 
portions of the island is therefore very limited, biit a large 
quantity of European goods is brought up^o t^ capital 
city and its neighbourhood, and a good dei^. of native pro- 
duce is taken down to the coast Commeyc^lis. gi^ually 
increasing, as shown by the consular the chief 

articles of export being bullocks, rwei,.,Kliw*t6fia p]p^ 
cloths {rabannns) and fibre, and aly> gam:<$opal and india- 
rubber, although the yield V-ttesi producte has latterly 
much diminished. Coffee is-]^ing pliiated (a some extent 
by creole trader^, and is likely to become a> staple article 
of export, and from the natural fertility of tlie soil aWoit, 
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aalimited quantities of most tropical produce could be 
obtained — sugar, cojSeS, rice, cotton, tobacco, indigo, 
spices, &c. The cllief imports are European and American 
calicoes and prints, hardware, and spirits.^ On the west' 
coast a sea-going .:(»noo with outrigger is employed, but in 
the south-east ah ingeniously constructed boat, with all the 
timbers tied together, is used for going through the heavy 
surf. A considerable number of European traders are 
scattered along;>h6 coasts, especially at Tamatiivo and 
other eastern seaports, and there is a large Arab and 
Indian community in the north-western pons. There is 
no native coinage, but the French five-franc piece or 
dollar is the standard, and all sums under that amount arc 
obtained by cutting up those coins into all shapes and 
sizes, which are weighed with small weights and scales 
into halves, quarters, eighths, twelfths, ami twenty-fourths 
of a dollar, and are even reckoned down to the sevcii- 
hundred-and-twentieth fraction of the same amount. 

Morala. Apart from the modern influence of religious t(iaching, 
the people are very immoral and untruthful, disregardfiil 
of human life and Buffering, and cruel in war. Until 
lately polygamy has been common among all the Malagas; 
tribes, and divorce effected in an absurdly easy fashion. 
At the same time the position of woman is much higher in 
Madagascar than in most heathen countries; and, since for 
more than fifty years past there have been (with a few 
months’ exception) only female sovereigns, this has hclpetl 
to give women considerable influence in native society. 
Among some of the tribes, as, for instance, the ]>;ira, there 
is often a shameless indecency of .s[)eecli and g(‘sturo. 'Iho 
southern and western peoples still practice infanticide as 
regards children born on several unlucky days in each 
month. This was formerly the general pract ice all over 
the island. The old law's among the ITi)va were very 
barbarous in their punisliments, and death in various cruel 
forms was inflicted for very trifling offences. Drunkenness 
is very prevalent in many parts of the island (except in 
Im^rina, wnere it is much restrained byV/ho laws) ; and it 
can hardly be said of •many of the ^Malagasy tliat they arc 
very industrious. But, on tln^ other hand, tlicy are 
courageous and loyal to their chiefs and tribe, and for 
short periods are capable of much strenuous exertion. 
They are affectionate and firm in their friendships, kind to 
their children* and their aged and infirm relatives, very 
respectful to old ago, moat courteous and polite, and very 


^ The following tables will give seme of the iinporlH and ex- 
ports in English vessels from TainaUve, the chief eastern ]iort «f 
Madagascar, to Mauritius during the last few years, sinco llic country 
has been reopened to European trade •— 


Exports. Imports. 

1862.... 4:70,707 i'57,714 

1865;.. 66,87.‘l 40,nS2 

1870 57,922 08,047 

1872.:...; 1.54,659 14.5, 25S 

1876.v;V 113,961 1].%.59S 

1877: 54,882 59,080 


The groat diminution in the eastern trade during the la^t four nr 
five years was due to a fearful epidemic of small-j)ox, wliiclt dos<dated 
the coast provinces- and is said to have carried off 40 jujr cent, of the 
population. Of these figures, in the exports, cattle form the largest 
item, amounting ft’oih three-fourths in early years to one-thinl nioro 
recently of^the total value ; and next to lliis com^s iiidia-riiblMT, 
which, in 1872, to exported to the value of £65,000. Tlu-se figurt-s 
however, by no means represent the whole trade of tho eonntry, as 
.they do hot liicludo French, tAmericanJ and German commerce}, nor 
do they show what Is the trade on the western side of tho island. Mr 
: Samuel Procter, the cohsnl for Madagascar in England, says that Die 
West'coast has d|yolopod very much daring fim last five or six years, 
and his opinion is ^Hhat the entire foreign trade with Madagascar, 
import and export, does hot fall far short, if at all, of a million 
pounds sterling. " When Jit is remembered that it is loss than thirty 
years since almost all foreign comiherce was excluded, it will be seen 
that Madagascar trade has developed somewhat rapidly since tho re- 
Jo]^ln|[ of the country. 


A SCAR 173 

ho.spitablo to strangers. Altbougli slavery has c.xisted 
among them from time immemorial, it beans quite a 
patriarchal and family character, and is si'ldom exercised, 
in a cruel or oppressive way. In 1877 all tho African 
slaves who had been brought into tho island were formnlly 
.sot free; the other slaves arc .still retained in servitude, ■ 
but probably with the advance of Chri.stiaiiity slavery will 
evontually pas.s away. 

In their religious notions and practices the ^lalagasy Religion, 
seem to Dcciq)}' ti middle position among Jicatlien peoples. 

On Ihe one hand, they have never hud any (wganized 
religions system or forms of worship ; there are no temples, 
iniJigCH, or stated seasons of devotion, nor is thi*re a priest- 
hood, pniperly so culli'd. On the other hand, they have 
never l)een without some distinct reeog/iitinn of a Supremo 
lleing, whom they cull An>lria)ntiHilrtt^ “ 'flie Fragrant 
One,” and ‘'The, Creator,” won Is which aro 

recognized all over the isliind. They have also retained 
in their publit^ and oratorieal forms of speeeh many aneient 
sayings, proverbial in their style, which enforce immy of 
the truths of mitiird religion ns to the atlrilnites of Ood. 

With all this, however, there liiis hmg existcil ;i kind of 
idolatry, wliifdi in its origin is simply fetichisin, the belief 
in churms —worthless objects of almost any kind- as 
liiuiiig power to proctire viirions benefits and protect from 
ceiluin evils. Among tli(} llovu in modern times some 
four or live of these e*hiirms had uei|uinMl speeial sunetity 
ami renown, and were cueli Imnoun d us a kind of iiutional 
deity, being culled god, ami broiiglit out on all public 
occasions to .sanctify the proceedings. Togelh«*r willi this 
idolatry there, is also a firm bidiof in the power of witch- 
craft ami .sorcery, in di\in!ition, in lucky nnd unlucky 
days and times, in ancestor worshi[>, especially that of tho 
sovereign s prcdecesst»r.s, and in several curious ordeal.s for 
the. detection of crime. The chief t>f these, was tin* cele- 
brated tangena poison ordeal, in wliicli tlicre wss implicit 
Udief as a test of guilt or inrn cenei*, ami ])y which, until 
its pndiibitiou by an article, in the Anglo-Miilagasy treaty 
of tbousainls of persons, mostly innocent, perished 

every year. Saeritices of fo\>ls and sheep are mndo at 
many places at sacred stones and altars, luitli in tliank.s- 
givingat times of harvest, Ac., and as pio[Mtiiitory otleriiigs. 

Blood nnd fat are used to nnniiit many of tln*se st«»ncs, as 
well ns the tombs of .ancc-'tois, and es[)cciidly those, of tlio 
Viizimba, the, suppi)scd aboriLriunl inluibilanls of the central 
]»rovinces. Ill some, of the southern districts it is said that » 
luiniun sacriflees were oci-nsiomilly idlerefl. Tho chief 
festival a?iiong the flovn, jind alim)-'! confined to them, is 
that of the New W'wy, :it, which time a kind of sacrificial 
killing of oxen takes jilaee, nnd a ecremoniiil bathing, from 
which the festival takes its mime of /d/;n/roorto (tho Bath). 
Aimther ami moie generil feiist is at circumcision times. 

This ritft is obserxf d by royal command at intervals of a 
few years ; these i\\v. occasions of great rejoicing, but also 
of mnch drunkenness ami licentiousness. Funerals are 
also times of nnicli b'listing, and a.t the death of people of 
rank and w’call h numbers of bullocks are killed. Although, 
as already observed, there was no proper priesthood, tlio 
idol kci'pers, the diviners, tho day-declarers, and some 
others formed a class of people closely connected with 
licathen customs and interested in their continued observ- 
ance. , 

lIi'^Tor.v. Froni 1 ho earliest a<’comifs given of tlic people of Mada- Early 
gsiMMi’ hy F.iiropean travellers, as well as frinu whst ni.ivl'c inferred political 
from tli.-ir present condition over a large povtitm of the islaiul, they divi- 
seem fur nijiiiy centuries to have been divideil intoanninliei of tribes, sions. 
cai’h Jieeiipying its own territory, ami often di\iiled from tho others 
hy a wMo extent of uninhahited eonntrv. K n li of these was umlcr 
itsuwn chief, and wa.s often at war with its neiidd.uurs. Xo one tribo 
seems to have gained any great ascemlency (>V(*r (lie rest until about 
two hiindrwl and thirty years ag^j, wlicii a .sumU but warlike people 
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called F)iikal2iya, in the sonth-weat of MadagHHcar, advanced north-, ! 
ward, conquered all the inhabitants of the weatern half of the 
jaland, as well ua some northern and central tnbes, and eventually 
founded two kingdoms which retained their HU]»rcmacy until the 
clone of last century. About that time., liowevcr, the H6ya in the 
centml univinco of Ini^irina began to assert their own position under 
tw<» wiirliko and energetic chieftaiiis, Andrian iinpoiiia and hU son 
Radkina ; they threw olF the iSiikalava aiillioiily, ami after several 
wars obtained a nominal allegiance from them ; they also conquered 
the surrounding tribes, and so made themsclyes virtual kinjp of 
Mndaga.scar. »Sincc that time the II ova authority lias been retained 
over the (ientral and l•^lst^•rn provinces, but is only nominal over 
much of the weste.rn side of the i^l.-ind, while iii the south-west the. 
people afo quite independent, and are still under tlieir own tKjtty 
kings or chiets. 

Arab in- While Kuropean inten'ourse with Mailag-isear is comparatively 
lercoureo recent, the <-oiine\ioii of tin* Arabs nilli llie island dates from a 
and in* very ivnyote epoch ; .nml in vrrv »‘:o ly 1 inn s set tlements were formed 
tlaeuce. both on the north-west and s(»nth-e:isl cdasts. In tlie latter locality 
' tliere are still tiacesof thrir inllm iife in the knowledge of Arabic 
possessed by a f«*w of the )>co]tl»* ; and it is jisserted that the ruling 
e.huiH of tin* T.iiiiila and oIIut liiln-s in tliat district are all of Arab 
descent, lint in lhr.r jnovinMS tliry have almost lost nil separate 
existence, and lia\e lu-i min* nniged in tin* general mass of the ]>eople. 
It ia dilferenl, ln»\M*vi r. in the norlli-west of the i.slainl. Hero arc 
several l.arg<* Ar.d> eoh»m' '<. o«*cupying tin* ports of Ainoroiitsanga, 
Alojangii, and .Monnidava, and rc'taiiiing tlnsir distiiiel 

iialioiinlily, to-r.-thcr with tlirirown dress, habits, bouses, worship, 
iiinl langu:ige. There is also in these districts a Iliiidii element in 
the population, lor jiilercoiiise lias also l»ee]i iiiainlaiiied for .some 
rontunes between India and nortlierii Hadagasi^ar, and in sonic 
towns tin* IVinyan Indian l•leulel;t is as prominent as tlie Arab one, 
and Hindu dress, oriiamenl, iiiusie, food, and spc'ccli arc marked 
features in tin* scndal life, of tliese ]»laees. In tlie early times of 
their intercourse with Hiidagasear, the Arabs bad a very powerful 
and marked intlueiKMi up(m tin* Malagasy. This is seen in flic mini* 
her of woiils derived fnun the Arabic, which arc found in the native 
language. Among these are tlie names of the months and the day.s 
of tin* w(*(*k, those used in astrology and divination, so'ce forms bf 
salutation, words fop dress and lieddiiig, money, musienl instru- 
inents, bo<)ks and writing, together with a numluT of miseellaneoua 
torniR. 'I’hese form enduring menmrials of the iiiHuenee the Arabs 
have exerted upon Malag.isy eiviH/.ition, and also on their 
suptTstilioii. 

Euro- 'file isliind is ineiitione,<l by K(*veral of the early Arabic wriior.s 
pean in* and geographers, but nie<li!eviil maps .sliow curious ignorance of its 
t'Tcourse size and position. Marco l*olo lias a elia]»ter U]»oii it, ami terms it 
and at- M.adeigase.ir, Imt bis accounts arc evidently confused witli those of 
teiiH)tftd the niiiiiilitud of .Mrica. 'rin* first Kuropean voyager who s.aw 
coloiiiza- Hadag iscar apj)eins to liave. biM*ii a IVutuguese captain named 
tion. Kei nainlo Soari's, in command of a squadron of eight ships from the 
Meet <d’ Don Francisco de Aliiicida. On his w:iy home from India 
bo siglitisl Hie i.slaml on the 1st of Felwuary ir)0ij. The Tortuguese 
gave iiaiin's to moMi of the, I'api's, but made no per.->i.steiit attem]»ts 
ut eoloin7.iiti<»n. Alter them tin* Dutch einlcavamied, but with littlo 
success, to form colonics; and in the tinn* of (.'luirles 1. ]»ropo.sal.s 
were m.ide to form an Kiiglish “]»lantali«ui,” bill these were never 
carried into ellVet, although for a short time there was a settlement 
formed on Hie soulli-we.st coast. Jn the, latter part of Hie 17Hi and 
during mo.st of the l.Sth <*ciitnry Hie Fiench attempted to establish 
milit.iry positi<ins at v.irions ]d.acf.s on Hn* east e<»ast, but with littlo 
permanent result. For some time they ln*ld the extreme .south-east 
jM)intof tin* island at Fort Daujdiin ; but several of Hieircomimind- 
iints were so iiieapabb* and tyrannical that they were frc«piently 
involved in war with the yicople, mnl more, Ilian once their .stations 
were ilesl roved ami tin* French were niassarred. Early in tlio 
present century all their positions on tin* maiiilaml were ieliinjuishe»l, 
and they m»w retain notliing Imt the i.slaiids of St Marie on the east 
co!i.st and XosiIm* on the north w’est, No foreign power now liobb 
any portion of MadnLOiscar, for tin* native (government lia.s jealously 
reserved all terrilorial rights to itself, and will .suffer no purelia.se 
of land by foreigners, .'illowing it <mly to be held on .short leases. 
Had&ma Tlic political history of ^ladiigasenr as a whole, m.ny Ik* said to date 
1. from the reign of Kadiim.a I. (1810 28). The aiice.stors of that 
king had been merely chiefs of tin: central yuoviiieeB, but bo was 
tlio first to claim by right of eompiest to be supreimf ruler of tbo 
whole island, although actually exercising authority over less than 
two-thirds of its surface. Uadbrna w.is a man niiieli in advance of 
Ilia age,— shrev d. enterprising, and undeterred by didiculty,— akind 
of Peter llie Great of his lime. He saw that it was necessary for 
his people to be educatwl and civilized if tin; country was to pro- 
gre.ss; and making a treaty with tlm govc*rnor of AMauritius to 
alMilisli the export of slaves, ho received every year in compensation 
a subsidy of arms, ammunition, and uniforms, as well as English 
truiiiing for his troops. Ho was tlius enabit'd to establish his 
anthuriW over a large*portion of the island, and, although this was 
often eilected with much orueltyi jthe ultimate results were bene- 
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ficial to the eountry as a wbole, A number of native yonthe were 
sent to Mauritius, and others to E^laild, for education and instrue* 
tion in some of the arts of civiUzation, aslwell as in seamanship. 

For some years a British agent, yit Hastie, resided at Radkm^s 
court, and exercised a powerful influence over the king, doing very 
much for the material advance of the cottntr)r. At the same period Intro- 
(1820) Christian teaching was commenced in the capitol by theductioo 
London Missionary Society, and by the cflbrts of its missioiiariea of Gbris* 
tho language was for the first time reduced to a systematic written tianity. 
form, and the art of ])rinting introduced ; books were prepared, the 
Scriptures were translated, numerous schools were formed, and 
several Christian congregations were gathered together. The know- 
ledge of many of tho useful arts was also imparted, and many 
valuable natural productions were discoverea, and their pre- 
paration and nianumcture taught to the people. At the same time 
the ])owcr of 6U])orstition was greatly brolcen, a- result partly due to ' , 
the ko(*n good 8en.se of the king, but chiefly to tbo spread of know- 
ledge and religions teaching. 

The bright ])iosi)ects ilius opening up for the countiy wore Kknavi- 
(douded by the ileatli of Raduma at the early ago of thirtyisix, and4oDa 1. 
tlie Hciziin* of the royal authority by one of his wives, the Princess : 

Rauavaloiia. Supei«tiUou8 and despotic in temper, the new 
sovereign looked with much suspicion upon the ideas then gaining 
jiower among many of her people, and after a few yearn of tein- 
poriziiig sbe at leiigtli determined to strike a decisive blow at tho 
new teaching. In 1835 the ]>rofession of tho Chri-stiau religion wa.s , 
declared illegal ; all wurship was to cease, and all religious books • 
were ordered to be given uj\ By the middle of tbo following year 
all the Eiigli.sli mi.ssionari(‘S were obliged to leave the island, and 
fur twenty -five years Hie most strenuous clforts were made by tho i 
queen and her (ioverinncnt to suppress all o[)|K)8itiou to her com- 
mands. This, however, only served to show in a very mmnrkable \ 
manner the courage and fiuih of the Christian Malagasy, of whom 
about two liumlred siiifcied death in various cniel forms, while 
iiiaiiy liuudriMl.s were jiuni^ied more or less severely by fine, dogratla- 
tioii, imprison nicnt, and slavery. During tho queen’s reign tho 
political coiiilition of the country w^os deidowible ; there were fre- 
quent rebellions owing to Hie oppressive nature of the government ; 
many of tho distant provinces were desolated by barbarous wars ; 
and for some years all Eurojieans were excluded, and foreign com- 
merce almost ceased. This last circumstance was partly owing to 
an ill-munaguil attack upon Tamatiive in r<ld by^ a combincid 
Kngli.sli anil l'^*ench force, made to redress thfe wrongs inflicted iqKin 
Hie foreign lrador.s of tliat port. But for tho leaven of Christianity 
nml education which bad been introduced into the country it would 
liavo (piito reverted to a .state of barbarism, « 

This reign of tcrr .*r was brought to a close in 1661 by the death Rad&ma 
of the qncen and the acces.sion of her son* Badyina 11. Tbo island 11. 
was reo[)ened to European trade, and missionary eJforts were recom- 
menced. A determined attempt was made by some enterprising 
Frenchmen to gain for their country an overwhelming influence by 
means of a treaty which they indiieed the king to sign. But this i(|% 
ac’.t, as well ns the. vicc.s and insane follies into which ho was led by 
worthless foreign and native favourites, soon broudit his reign and 
liis life to an end. He was put to death in his palace (1863) after 
having reigned for less Ihun two years, and his wife was placed on the 
throne. The new sovereign and licr Government refused to ratify 
tlic ogrecmeiit w hirh had been illegally obtained, choosing rather 
to pay a Tiiillion francs as com])eiisation to tho French comiamy. 

During tlie five years' reign of Queen Rusulierina, (|uiet and steady Raso]^ 
odv.am'cs were made in eivilizaliou and education, and treaties were rlua, 
coiicliulcd with the English, French, and American Governments. ^ 

At tho doatli of Rasuherinu in 1868, she was succeeded by her Blmav&*. 
cousin, the present (1882) sovereign, RknavMona II. One of tlie Iona 11. 
first acts of the new queen was the public recognition of Christianity ; \ 
and vc*ry soon afterwards she and lier husband, the prime minister, 
w ere baptized, and tbo erection of a chapel royal waa commenced in 
the palace jraixl. These acts were followed in the succeeding year 
by the burning of the royal idols, and' immediately afterwards by 
the destruction of tlic idols throughout the central provinces, the 
pGO])lo generally putting Hiernsolvcs under Christian instruction. 

Since that time education and enlightenment have made great ' 
progress, chiefly through the labours of Uie London Missionary 
Society’s missionaries, with whom tci also associate several agents 
of tho Friends’ Foreign Mission Association. Al^Ut 1208 congrega- 
tions have been formed, and about 900 schools, In which nearly 
50,000 children receive instruction ; and there are also nonmu 
schools and colleges whore teachers, pastoia, eyahj^lists, and the . 
sons of the upper classes nre wcU educated .A cohimeilable amount 
of literature has been prepared, and severd ^ntlng presses an con- . 
stantly at work. Very marked advance n^ l^p, made as regards 
tbo morality of tlie people by the suppression of the grosser and 
more open forms of vice, tlio abolition of polygamy, and the restrie- 
tions placed upon arbitrary divorce. All. the liajUroua puniift* 
ments ol the old laws have neen done away with ) mid the bsdy war 
carried^ on during the present reigh was obndneteft with sueli ’ 
humanity as well as ss^ty that peaM was qje^y xesttMred .. 
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Althongli iheM cfiangei baro as yot only affected about a fourth 
' part of the whole population, there is reason to believe that the 
influences at work in the coiftre of the island will eventually affect 
all the different tribes Missionaiy work is also carried on by 
English Episcopalians (a. P. 0.), Nor^regian Lutherans, and French 
Roman Catholics. 

Oovem- The government of Made^car during the present century has 
jnont. been and still is,' monarchical theoretically tenotic, but practi- 
cally limited in various ways. Radhma I. and RanavMona I. were 
much more absolute soveroigns than those before or after thcni, 
but even they were largely restrained by public opinion. New laws 
are announced afi'dar^ assemblies of the people, whoso coiiKent is 
asked, and always giftn through Gie headmen of tlm diirercnt 
divisions of native society; ana this custom is no doubt a ** sur- 
vival ” from a time when the popular assent was not a merely for- 
: lhal act, as it has now almost entirely become, 'rim large disi i- 
„ plined army formed by Ridhina I. aided much in changing hat was 
formerly a somewhat limited monarchy into an a1 isolate one. 'flm 
Ilbva (pieen’s authority is maintained over tlm central and casti rn 
portions of Madagascar, ami at almost all the ])orls, by govenmn 
' appointed by the queen, and supported by small garrisons of llova 
» troops. At the same time the chiefs of the vaiious tribes are left 

in possession of a good deal of their funner hunoiirs uiid intluenec, 
so long as they acknowledge the suzerain ly <if Hu; llova sovereign, 
and perform a certain amount of Government service. The 
present cjuc^n and her predecessor have both heen married to thi*. 
prime minister, a man of great ability and sagacity, who, by his 
position as husband and chief adviser of the sovereign, is the viitual 
rnler of tlm country. Chiefly owing to liis inlliience, the last live or 
six years have been marked by the iutrotluctiun of several nieasuivs 
tending to modify the government of the coiintiy and iniptovc tlm 
administration, 'fho pnrivoso of thes(3 now laws is to weaken tlio 
old oppressive feudal system ; to reinodcl tlie urmy; to appoint a 
kind of local magistracy and registrars; to encouiagi; edu<‘atioii ; 
and to form a I'csponslble ministry, with de[iartnienls of justice, 
war, education, agriciiltui'o, oommeree, revenue, Ac. 

Owing to the conservative habits of the fumple, eonsiileraliletime 
^ will probably elapse before all tliesc measures are earrie<l into ell’eet, 

but tlieir mere enactment is a proof of tln^ progress of enlighleTied 
Army, ideas. Until lately the military service has been ve,ry oppressi\(5 
upon certain classes, being for life, and without any ])My ; hut. it. is 
now to be made compulsory upon all, and for short periods only. 
Tlm Hbva army has been variously estiinateil at from 30,000 to 
40,000 men, although it is jmpularly termoihiy 
• “the Ten ten-tliousand men,’' Military rank is ivckmied by nnm- 
Iwrs, from one “ honour,” that of a private, to sixteen honours.” 
tlm rank of«tho highest oflleer ; but several of the English wonls 
for different ranks are employed, am a sergea^^. captain, gemnal, 
Justice, marshal, &c. Justice lia^hithorto been ndministcrctl liy a numlM r 
of unpaid judges a|)poiuU‘d by the sovereign, and they gem riilly sit 
in the open air. There appears to be a somewhat snuol amount <*f 
crimes of violence; bnt cattle-stealing raids niailo by one tribe upon 
another are a frequent cause of petty wars away from the ibn.i 
Revenue, authority. The revenue of the Government is derived from isisf oms 
duties, first fruits, fines and coiifiscalhui of nffcinh rs’ ]irojH*r1 y, rind 
a money offering called ht>sina^ pn;s<*ntrd on a great varii ty ^'f 
occasions both to tlm sovereign in person ami to licr repr« s« nla- 
tives ; an‘d these are supnlcmoiitetl by “benevolences” (in tlie 
mediieval sense of the word) levied upon tlm people fm* i»rc.'i.si'»n:d 
state necessities. Besides these, the. Government claims the uiip.ii I 
• service of all classes of tlm eoiiimnnity for all kinds of pulilie wmk. 
Foreign Gonsiils appointed by the l?nglisli, Rivnch, and American Govem- 
rela- ments are accMited to the Malagasy sovereign, and the (pieen has 
;*<tlou8. II consul in England, and a consular agent at Mauritius. During 
the late Lord Clarendon’s tenure of oflico ns fonign secretary 
an understanding was come to between Urn. Engli.sh and Fn iicli 
Governments by which it was agreed that each power .shonM re.spect 
the iiule]>ondence of Madagascar; ami, altbougli the intrigms of 
. Jesuit priests have more than once fomented dilTicuIties lietwecii 
the native Government and flm French, it may bo lmpc’.d that tho 
home authorities in Franco will still refuse to interfere, and will 
allow the Malagasy— undisturbed by fear of foreign invasion • 
quietly to advance in that path of progress which they have for some 
years Iwen following with such hamiy results. Tlm best iiro.spcets 
, tor the futiyu of the country would appear lo be bound \i[} in the 
gradual consolidation of tho central llova authority over the whole 
' uland, hrinfrihg to every part of il those civilizing and enlightening 
influences wni^ have already worked such changes in the central 
provinces. 

4.116 Antanknaritro, the capital of Madagascar, is by far tho largest 
capital, city in the island. . ’^t has about 100,000 inhabitants, and has been 
almost rebuilt during the last twelve years, the old timber and rush 
houses being nearly all replaced by much larger and more substan- 
tial ones of sun-dried brick and stone, constructed in Europ(Miii 
.faahion. 4 gxoup of royal palaces, with lofty roofs and stonc- 
' arctiod verandahs, crowns the summit of the ridge on and around 
' arhioli the city is built| and hardly less conspicuous is the grand 


now residence of the prime minister. Four liandsoine slono 
memorial churches, with spires or towers, mark tlm spots wlmro 
the Christian martyss suffered ; and other prominent buildings aro 
tlm Chapel Royal, the Norwegian and tho Ilmnan (’atholii- cluiiKelma, 
the Jjomlou Missionary College, tlm Lotnion Missionary Soeii'ty and 
the Friends’ normal schools, mission hos]iitaIs, the ronrt of justice, 
and numerous large Cougrcgntiomil ehurehes jifsinMlrieil brick. 

Nc.\t to the capital in size are the poit of Mojaiig.'i, un the north- Other 
wrst ciiast, with about 14,000 inhaliit.ints ; T.imalo\.‘, the chief towiii?? 
cjisteni port, and Fianiirantsoa, the chief town uf the ItetHili'o, «*aeli 
with about t)000 pcoph^ ; and Aiiibbhimaiiga, the old capital of 
liiierina, with about .'iOOO. 'riierc'. are very few place.s lie.siiies Ihesn 
with ns ninny a.s fiOOO people, nml the inajcirily of until e Icnvns nre 
small. The jiopnlatioii i.s chmse in tiio or tlircs' districts oyly, and Popiiln- 
the enliie ishml is varion.sly estimated to contain from four lotion, 
live millions of iiihahitaiiLs. 

/./// /v/Zm/v —A censiiieriiMc nimibrrof book.s b.-ivc boon willten upon Mmlntr.-iR- 
r:ir. ImicIi ill ihc | n^;lish imd J-n m li laii^iiiiKC N, tail nmny oi thr Isitfi r me of liillo 
I’llue Ami diiriiiK the l,i*t twenty years n ijreiit iniiTiy i>:ineis ilic e\]i1(ii.itii>ii, 
leitie.il lesoineis, :iMitiial mill le^erabli* life, mnl jmlilie.'il anti leli inus ennilcidii 
nt the emintty hate iijiiiejin'il in vmioiis pel ioilii'iila mul in tlie /'/in'i i of 
till' il.fliTiMit h mm tl sdciisies, both Kni'lish ami l‘'iem‘li In tin* follow tin; list<i 
no .ittenipt isimule at eoiniihSencsM, bnt only lo seleet I he most inipoitimt of cjich 
el.es Vs rej,.iiih the Neli'iilille ii-i»e( Is of the eoiinivy, almost cwi iMhliu' wi.illi 
ine-'enin.' In in-eiioiis books ami |iaiiei.s will In* Inelml'eil in tin* mMj:iiitlei nt Woik 
now in (oiiiMMif inihllffition in twenlj-cl^lit -llo vols l»> M. Alfrcdti miilMloi, < n- 
thleil. Jlixtitim Salinu'llr, /V/i/f /«/»/»'. 1 1 i^oUfifjuc </e iiadmjtncar. t)f Ibis uunfnuni 
vftiK loin voliiims me aheaily issneii. 

t)t books tiejiiinj; of the (oiinfiy generally, IIil’ follow iin; are the most note- 
hy llmoiiml, .Uii</i/(/f/'>ro/', ffir Hh'ht sf atnl I'rrtffiitl /sfiiud in tfm 

ITor/'/, 1.1 iilo I'.i hlw /b-i y or i f st‘i ot thr 

f.ainuts ht-f'oi vj \hnhi /it'-ntr or f-t /.iniirrri\ l.omlon. llhU; I laeonit, li:*U>\reiht 
/•t iji'ittofr /\lr '/•' Min/iifjifsi III', I'm is, Ki.'i.S; \tiii/iii/ii'i a r, or /iofm/ /iriii ii'f a/oui nut 
dm rot *'frin }nti s’ I'li/o'ii it it mi tl'<it Istiind, I omloii, 17'J'i; I’oi/uyi <.7 Mt'lhvirri 
dr Mniirirr Aiiijnsfr ronifr dr llrnnotrsU, I'mis, I?!'!; Uoehoti, I'oi/iUfrst a Miid(i» 

, I’j ,llle A/io/ii 

l.so'.l; (’ojilatui, .1 Ihstoi H of (hr istniid o/.l/«/</#ee».s< »r/% Loin'oti, I**;'!' ; I Ills, Hi,\foi if 
o/* I.omlnn. IS’.S; I eum‘M‘l lie I .leonihe, 1 o MiiViO)n<i nr rt nn.r 

ll> X I'oil.iiH % I’mis, (iiillklili, ih>i lino uti t^iir . . . ht I’ltlfo' on lii'litnhi de 

M‘iil>iii>i\rnr, I’nil.s, |s|.*»; Mine Ih semtos, lirfoirr i { (ii oiirn/'fin dr Mndiiifiiintr, 

I’.iiis, IM»i ; Mils, Thnr lis/Z« fo .Mndiohinr ir, l.omlon, is,»si; i)li\ir. Mudnnax- 
lAirnnd th, MitUoiiixii^ Lomlon, l.sii;i ; S'hiee, Afiofiofiisrnr and i(> Piojdr, Loinlon, 

Is.’O ; iirin li s in A’/ f’//i’ /fi i /ti'M » \fi>ndi<, I^7'J; Tanfani in/ iio/i onoi < to Mnda^ 
ihnar: llit.(onr di'» iiois d‘ Inn i inn d‘af>/'is h < notiniM'i’ifi l/n/t/i/rAf ^ Antnilll- 
n.nno, l'<i.) ; Mullens, Tnuhr Mo/ithx in M,tdioi<r'',ir, I onih n, l‘'7 •; blimelinnl, 

Ijlii’dr l/io/io/ii,'.. o/’, I’mis, |H7’>; I'alil'*, Atmt •'hi'.t.ir loj d\t* A/ Znii /v, ('lirls- 
timii, 1^7c» 7S ; Thr Aufii'o'iioii tro \iiini<il, Nos, i \ , is/’, s| ; .iml ^lhll‘^•, 

Po firmt \froan f'^tand, 1 omlon, I.Sso, mnl “’I'he Vtls -iinl ('oiiiiiieiei* of 
AI.iil.iiMsi }ir,” ./<>«/•. .lane I, 

/'Ai'.i'e.///.- Ilontnnm, t'^jirnak indr nomd tnuk in di Malnichr rnda 
l/./«An/oU<ic.<iAc At/rvt, AinsIcMcIam, iMii; \onioir dr ran tln/nxknk; rorn- 
hiilanr dr hi tdiajnr parirr danx i'itr S.i/nf-hnn i iit^ Xnistinlmn, IciO.'t; 

M'ni.ser, th <rfiri ihnrnf ihr Mtrh(if/>n mol \\ t itl>i > hnaildt n Iii'>nl Ahidin/iitrin\ 
with ilietion.iiy mill iliiilot^iies, Altcnimii:, Icitn ; .Vrtliiis, I'ollotpiia l.iitinn- 
Ahi'ri/irii rt Maditijasrarira, l'’imjkfoil. Ii!l-i; t’hallmnl, Voiahiilanv Jrinn^aix- 
iita'aaihr rt itoihjarlir-Jran^ai*, lie lie limiee. I77.‘t*, rrohei \ ilh*, liation- 
loinr /nirnaix nooh riissr, .*{ tie I’e lianee, Isf)'); Iliiiooiit h’( nille, (i-wnj/ii 

nhr ’ l’hilolo^;ii ’ 1‘. , l^ nl -loin 

Dofoitoirn of thr Alalai/nxii f aionovn {t'loi. AfnI. and Alai, /•’/o/ 1, AntJii iin:iri\ 

IS’ii; h.'ilinonil, I’ortihn’iinrtf (Iniinnoiirr I'lair Im Intianrx Afah/ai hi t'idn'a 
it A’l II’. M|s‘ 

Ae, KetinlonJS'. t, mul tUrtinniom r Mahjai hr Fnito^aio, Iieiiiil' 11 , bs.'i.'i; Vail 
ill r rnnk, ’’Outlines of a liiainm.'ir of the L:m).!n.ii,'e, ’ .four. Jh>n. Asiat, 

.''Mr*., IStUl; AilloUil, Oi'aniinairr .]f,it-/arhr t/i'aa, Aiil:in.'iii:M m o. 1S7U; \\\ K, 

I'liUslnH, Omnsi' Inlrodiota n to (hr S!ndn of thr Mii'ioiirn l.iiioinion im ^jioHih 
in Inirrnot^ .\iit.iu , l.''7;; Sewell, /id'imiin ii A’//*/. '•// Atnl, .Viilan , 1S7.">; 

M.. di- Ma At, I I’i Is III.' Mo!.;, 

on /’fioir ronipa' I r dt < (moinr* Jaioh.i •. .IAi'./</i A.-, ,/ M.i'.iii r, I’.oK. I'-riJ ; M,, 
Irjiirdin dr.< Jiarno x (iri.inn ii/o x, V \ s. lS7ti ; I'.'ihle, S/KitnnU!. i\f Afahmaxij 
I'otl lorr, Aiilmi,, 1^77 ; .iinl NV. I'.. (’ ii ii>, - The M.i!im:isv |,.iio;iiaL:e, ’ .n /ian.x 
I’hU. Sor.^ 1S7,S. r.esiiles these Hole le m-mi.iI \.iIoiiliii- linju'is |.y l)iihl>‘ In 
the ye.'irly nutiihei s of Thr Anfananiiri i \nniiiil (o/ni ), iimi a nniiibei'of short 
voeabiil.iil' s of ci ;ist. mnl oiliei ili.-le s of M-il.-iy.isy in Hie imte.s of \mioni| 

exj'loi nfoi y join m \ s biihilshi'il 'll Ant.i nitino noth i d lieho\ . 

itifir' (I'Hri'iif and t’ I jdmafi V nison, \’oii,o/r it Miohiijairtir, P;iiis, 

I.sCm; t'obiner, “rveiiislon sm- la tote .Noid e t de I’lle de MadaK'vm,” 

Itiiir. Ki>r. Zi'tiw/., Se]>t. el cut , 1S(.7; i b anili.tii i, ■* M nl ijcimmi'," tin!!. Sor. Crorj ^ 

Aiifdist lS7l ;* Id., •’ I'xi ui sion I lov h s .\nimio-si s emmies. ’ /’//A'. Kor. Crotj.^ 
i‘eh. I.s7’i; III , “ M.nl.iea--( , 11 . ' /i’'!’/. >’o>. A'l'ei;., Aplll l''72; Mlllli-ns. “ I'elltiai 
IToMiires of .M.nl.igjse I," Ih'i < . /!«>/ (,',.i</ ,s'o( ., .I.niumy l>'7‘»; .‘•ihree. ttimith- 
ivi'f .lAi.Ai./i/Mi/e, Aii’in. I''7n; llonldet, A’oifima.d Atiidanasiar, Antan , 

I.S77 ; Klehaidson, / o fif^ mot >'!> f ton % [s,,|ith-w est Minl.imisem |. \nlan , l''77 ; 
elijip’ \i.. vol i, of VV.iII.ni's (hoin a; hiruf fU'ti daifwii oj Aninntfs, I.omlon, 

I.s 7 c;; '•dnee, “ ( ilisoi \ .ilioiis <i'i tin- riicsienl Oeom-niiliy and Cieo.otrj o( .Mnd.*ii.M!i- 
(•ar.”'.V.iZM/v, Viu'iist 1 1, l''7:>: Id., “Ilistoiy of onr (JeoKvaphie.il Knowlei4n‘of 
MadaniiMav, * /’/•«'• A’ow. iho'i. >'er , Oe'fdaa IH7!); eh.ip. \ix. in VNallaee’s tdaiot 
Ul\% London, (’owmi, Thr Hara land. Antan, issl ; Id., I’\|dora* 

tions in Sonih M.iil:ii:iM ar,” J‘rnr, Umi. It, on. .W, Sept. LS.S-J. The best ^'i neml 
trap of Madacase.ii is that, puhlisln d by liev. Or Mulleiia In Is7tt. wlileh is to 
il buj^e'sn.Je (IL’I miles to Ihe ineh). ami Ineluiles almost e\ery jomiiey n ad') 
up to that d.ife, hill Is soniewhat iletieient. ns ii fcuids the delinealicm of thu 
pbvMeal fieonini'hy. 

Xnolf'ii'i - Khiir, “ Tnsekten von Mada^askm," in Kon. .K. drr ]Vi<yrnxrf aff. n, 

Herlin, isV.?; I’.olsiliiNnl. Fannr ICntninotoijhpir dr ,IAoA/ 7 '/MV/r, .Vo, Tans. Is'i’; 

DW'en, Ali.noipaph on tho Aup nijr, London, Ihi.a; \ inson, Arnio ohx itr.'. tt . ' Ae- 
1 /miw, .l/•eA^/l/Mrt/^ A'O., rarl.H, lSi;:i; I’.alis, • Xninral llavtory of MjiiIh); im ..r,” 

Ptor. /->!>/. .S'.»o , IStrl; Selttler, ‘’Mnininalsof Madanaseur,” Quart .tom Sn , \ pi i] 

ISiil ; I’lillen ami Van Oiiin, Itrrhrrchrx ,xnr ta Fannr d. Miulaihi'.iai it .<ix /*»;.. //- 
(A//avs, \fds., LeMleti, lSfi7 sip; Haillmih, Ihr loatl A/'Ohonixi <11 1 mol drr 
hrfim titmrfi n Imrhjrupprn^ llalU', lrt77 ; '* Ui laiain- Uuti nhe 4 i. 1 n.e- /ooloeh*," iti 
the I’.i'i men yatuncixxrnxehafttirhr Vnri/p .Vpril l^sl ; :ilso m iv numerous 
aitleles on Mndafruscnr unhniilM, btidfc, iVe., In I ror. Zo<d. Sor, l‘•^; M, and iti 
Ann. and Mivj. of iVuL ffisl., 1803-81. 

Botany . — On ri’llt Thuuara, Ilmtoirr drs yrdrtai(.r rrrnrilti'x xnr tr» iste$ 
de . . . Aladagairar, Parla, IHtU; “ Llorni Mada^MM•lllil imi.s fnitfinoiitn,” la 
Annatn dee Seieneee Natnt'fttrx, 4 aer., vols, \lj. lx ; navI«tsoii| 

“Account, Hlitorical and Wiy Biological, of the Mudagusi-MC Tolsion Ordeai 
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(Tautjhhiin Vt'nnnflua\'^ Jovr^ of Anat, and Phyn.^ vol. viil.: iirtlclr*^ on femi 
R?if| ilo\i'ci1n<f pI.'intR. in hinn. Soc. Jovr. - -Hot., for 1877, 1880; 

l{i'ltqiiho KutiMiiici'KiuTiai," In tlie lironicn Natunmi^eut-i'h’tfiliehf. Vertin^ No- 
%-oinbfr IHHO ; llnkrr on “Tlie IMiints of Mii(iii>rHSCflr.” ^\at»re, December 9, 1880, 
aiirt on “ JJot.'iiiy ol MniiairAM'iu," Pmr. of tint, /t^sor., IHHI. 

Anthropoioijp.-~i)\\\Mtr, “The ilbvHM liiid orhe-r ChanicteriMtle Tribes of 
Mtt'lHjrahCstr." Jnnr. Amhrop. Jnsf.^ ]S»»S; Wake, “The Jiaie KlemcntM of the 
Miitleeah's».*!%” /6f*/., 18fi0 ; Mnllens, “On the On^rin nml J'roKi’csa of the I’copicof 
Madamisniv,” Jbitl., 1875; VVake. “Notes on ihe Oiiton ot the M«ln^ra»y,”/Mrf.,ia41; 
SIhive, “ MalaKiiHy Folk-l-orc nml n* Sn]»eihiitiims," h'oik tjOre Soc. JiccoiHt, 

|8S0; III., 7'hc (h'fiforv, /.fiiirtih ant/ /•'»*// Ttifi '• tt*' Ihr A/afaga^p, 188*2. 

lirftgioHX Jfistorp. - Kveeman imd ilnlmH, .\iiitiinvi of tin' J‘t rserutionn of tho 
fV»r*?sf ?«/;/» <71 Afatiatpiar I jtMiiiun, isin ; I'nmt. Mtultuia^rav, iff Afittfionn and 
Us Martpfx, ijondon, 180.1; Mlis, ,iAe/o'/'»'ruj A’r •/ Li<i\<liin, 1887; Id., 77ie 
A/tivfpr c/iurc/i, l..<»n<loii. ISO'*. “ l.'i imion in M.i-l.ii-usc ii fVi Quart, /w’ee., July 
1S7S ; iirid Ten IVors' /An o »/• tif' I/ksi'im n’»i/4' ri ('niitifi ion trith the /.oie/ofi 
AlUnnnurp tSoeielp, I870 mi, Aiiiaii., isMi (J. S., jr.) 

MAl>^>AJj<)\r, ji city of [f.ily, in tlie province of 
Caserla ('IVrni di l.iivnn)), about .‘ij, miles sjuith-eust of 
CaserUi, with a station both on tlu' railway from (jaserta 
to licnevonto and on fliat from ( ’asiuTa to Avcllino. It is 
prettily situatrd at llio baM* of om.* of the 'rillata hills, the 
towers ot its nit*dia‘\al (ai^th.* and the clinrch of San .MiclKilc 
(•,rownin'.c the In i'^hts abovi.*. 'I’lio tine old palace of the 
Caraflas, oin-i! dukes of Aladdaluni, the old cctlh'ge in»\v 
nanictl after (Jionlino IJrunn, and the institute for the 
son.s of Koldii-r.s (d.iliii|^ fna.M JSoO, and acconmiodating 
500 jnipiK) aie the rhief points of interest. In 1S71 the 
po[)ulatiiin was IS, 707. About !2J, miles to the cast, at 
Valle di .M.iddalorii, the Caniline aqin-duet (so callcMl after 
Charles I \’. of Najiles), conv'-ying the walcrof tlie Tibiirno 
t«» Caserta (a distance of 10 mile.s), is earrietl acro.s.s the 
valley between .Monte Longano and .Monte CJargano by ii 
threefold series of noble arches risinLC to a heii^ht of 17S 
f.'ct. TJu‘ Work was dc'siLonMl by Tjodovieo Vaiivitelli, ami 
eorislrueti'd between 17.00 and 17.“»'.t. 

.M.iildaloni On al dtHMiiniait •. Mtifahunun, M.ultilnmtm, 

ami Vifitit'iii //<) b'*'^ «>ii t 111* .\ PI ' 1,111 W.iN , arnl i , doid'l Inlly ideiit i- 
ll•'l\v^tll Srssin'Ia. Its < a^tk* Jiinl wall-iai’c pniliald*; of I.oinluird 
«iri;dn. 'rim lii.^t roiiiil nt' .M.iiidalniii was iiiM-tcil with tlio tirf in 
1 tin* fust dnkc in irius. In Isr.o ( icm-ial PiMu’s v(»lnnl«‘i*is 
lif.it llif mval Nfapulilan rmi rs at .M.uMalitiii S' l* A, df llfiniunit, 
'flh' ( 'll ntja.s nj' AJttt/titilnai, 1 liilili's M*i i'*s, I .S,"i | 

MADDKX, Sir (b'^Ol ls7:)), one of tlie 

first paheciL'i’a pliers and iiiitiijuaries of his time, nml for 
nearly forty years assistant keejier and keeper of inanu- 
,si*ripl> at the Ihili'^h MuM-uni, was born at I’ortsnuuiih 
on Kelirii.iry lb, JSOl, the .son of an ollieer of In.-^h 
extraction. From his earliest years he di>played a strong 
bent to lingnidie ami ant iijiiarian studies. In lf>2r) he 
was eng.iyed in e.olhiting the text of (,k*t*dnu)n for tlie 
university of O.xford, ;ind assisting J)r I’diss in <*diting 
Tilore's Mtui n turuftil lit iDtti ns \ in tlu' biHouing ye ar ho 
(lined .Mr Kosenc' in jiivparing a catcdi*'/m‘ of the earl 
of Leieesrers .MSS. at llolkliam, which ^^as comph-l«*d 
in eight voliinu's foliu, but rmiiains unpublished. In llie 
same year he was cn^ageii by the Piiitish Museum to a.ssist 
in the prcjiar.ition of the classed catalogue of printed books 
at that lime eoulein[)lated, and in IHl’S lie bimaine assistant 
keeper of m inuscriids. In 1S53 he was kiiiglitcd, and in 
1S;17 suc'*ei*drd the I lev. Josiah For.shall as keeper of 
manuscripts, wlilch otiin* In.' eoutinucLl to hold until his 
rotireiii' iit in ISbb. .\i»t w ith'-tamJing his indefatigalde 
att ‘iilioii to Ins olliciiil duti'-s, he fuund lime fora great 
amount of e.xeeedinuly v duable liti'niry work. I>elweon 
182S and IS.’JS lu' edited fnr the IJoxhurghe, Club tlio old 
lilnglish roniance.s ot tin httne (diseoveu’d by hini- 

«elf among the LTiidian .MSS. in the F.odleiiin) and WlUltm 
and tfir. IfVmvi(/', and the old Fnglish versions of the (Itsta. 
Romahorum. In 1S.31.) he edited tin* ancient metrical 
romances of Oairatjnr for the Fiannotym* Club, and in 
1847 Layarrn I’s with a pmsc* translation, for the 

Society of Antit][uaries. In 1 t^otMlie mugnitioent edition 
of \Vicklitfe’s translations of the Scriptures I rrun the original 
MSS., upon which he and his coadjutor, .Mr iMirsludl, liad 
been engaged f«»r twenty years, was publidmd by the 
43iiiversity of Oxford. In 186U-G9 he eilited the llutoria 
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Minor of Matthew Paris for the Rolls series. In 1833 lie 
prepared the literary part of Mr Shawls work on Jllumifuxted 
Ornaments ; and in 18*50 he edited the English translation ■ 
of Silvestre’s Universal PalaograpKy^ He had projected 
a history of chess in the Middle Ages ; ill-health, however, 
and other causosv prevented the completion of the work. 
Ho died on March 8, 1873, bequeathing his journals and 
other private, papers to the Bodleian Library, where they 
are to remain unopened until 1920. 

Sir Frciloric Madden’s att^inTifcnts >vore great, and his services 
to literature highly distingnislicd. He .was perhaps the lirat 
juda*ographer of lii.s day, and as keeper of manuscripts was most 
xraloti.H and industrious, iiiqiosing a largo amount of manual as well 
as intflhic.tual labour iijioii himself, and continually, although too' 
often nnsncefssfully, I'xei-ting liimself to enrich the collections 
eoinniittcd to his <;are. ll(j was an acute ns well ns a laborious 
ant i«|ii:irv, hut ratlicr <jualifi(id for critical tlian for original research, 
and his unaccpiaintaiic-e with Gennan prevented his ranking high 
as :i ]»hilologrr, although ho ])iiid much attention to the early 
diah rtical forms ol Pri'iich ami Knglish. His judp^ient was^howii 
ill the suhslantiul value, of the works edited by him. AVicklilfe’s 
I hide is tlie first English version ; Layninoii’s Bruty a semi-Saxon 
])ar:i])hiaM: of tlu* Norman y)*/*n^ of Kohert Wace, Unites two ag(j8 
of English poi tiy, is mi iiiestiinahle monument of the langniige 
nl the period of its eoiii position, and possesses no small poetical 
iiieiil ; wliile Jforrluh is liardly les.s important in a philological and 
a melrieal point of view. The first volume of his edition of 
Matthew Paris eoiitaius a valuahlo erilieal introduction, and the 
tliird a hiograpliy of the hi.storian, with an estimate of Ins jdace 
in literature. Sir Ernlerie’s minor coiilrihntions to antiquarian 
researeh w*(*i*e exceetlniglv numerous ; the host known, perhaps, 
is his dissertation on tin* orthography of Shakespeare’s uamo, 
wliieh, mainly on tlie strength of the Elorio aiitugrapn, hecoiitcmls 
.slioiiM he “,Shak.sp«;re.” 'I’Jiis mode of spoiling has been adopted 
hy the Nb-W' Shakspi ie Society. It is not generally known that Sir 
Erederie was the lir.st to disi’ovi r the “IVrkins” forgeries in the 
duke of Devonshire folio Shnlrsprare^ alllioiigh private con^dcr- 
ntions imlm ed him to leave the further elucidation of the matter 
to <dher.s. He alsti promptly dete(‘te<l the ftthricatious of the Gn^ek 
Siimmides, whi' h liad imposed n]>on some o* Ihelixst scholars in 
(hrmaiiy. 

MADDllH, or OYKR^ft Madukii, Is the root of Rnhia 
fit/rfonnttf L., and pcrluipH of R, pereynina, L., as well, 
both being Eiir()]>oau ; but R. cordi/oliftf L., and perhaps 
Munf/islft, lioxb., a nativo of thj* inoiintaihs of Nepal, 
Bengal, Japan, tVc., supjdy the Indian madder or manjit 
(see I’inkcring, (Jltron. JJisL of PL^ 421 ; Drury, Useful 
Plants cf I Iff lift j *511). Jiubia is .a genu.*! of about thirty 
8[)e(!ie.s of the tribe GuNeir pf the order RubiacesBy and 
inuel) roHCMiiblca tiio fuiniliar Galimnsy e.y,, the lady’s 
biMlstraw nnd cle-avcr of E^nglish hedges having similarly 
whorlcd leaves, but the parts of the flowers are in fives and 
not fours, while the fruit Is somewhat fleshy. The. sole 
Briti.^h sficcies i.s Rnhia peregrina, L. The use of madder 
appears to have been known from the earliest timeS| 
a.s cloth 4lycd with it has been found on the' Egyptian 
niuinniies. It wa.s the cpcu(lc8avov used for dyeing thd 
cloaks of the Libyan women in the days of Herodotus 
(Herod., iv. 189). It is the cpv0p6Bavov of DioscorideSj 
who speaks of its cultivation in Caria (iii. .160), and of 
Hippocrates (/>c Moth. MnL, i.), and RuUa of Pliny 
(xix. 17), (see Fickering, p. 27.\\ Rnhia tinciwum, L., a 
native of western Europe, tbc., has been extensively culti- 
vated in South Euroiie, France, where it is called garanee, 
nnd Holland, and to a ^mall extent in the United States. 
Large (jnantities have been iin^.erted into .England from 
Smyrna, Trieste, Leghorn, <feo. The cultivaitioi^ however, 
is decreasing since alizarin, the red colouring principle ol 
madder, lias been made artificially (see Madder 

was employed medicinally by the ancieut^U^the Middle 
Ages. Gerard, in 1597, 8i»eakB of it aj^vingbeeu culti- 
vated in many gardens in his day, 'and'dmribes its sup- 
posed many virtues {IJerhaUy p. 960);. but the ‘influence of 
madder over the system is now believed to be exceedingly 
slight. Its most remarkable physiological fifteot is that of 
colouring red the bones of animus fed upon it, as also the 
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claws and beaks of birds. This appears to be due to the 
chemical affinity of phosphate of lime for the colouring 
matter (Pereira, MaJt. Med,, vol. ii. pt. ii p. 52). Ihihia 
chilerwU, Mol., has rfeen used for dyeing red from time 
immemorial (Pickerin^^ p. 661). The chay-root, whirh 
furnishes, a red dye in Coromandel and other parts of 
India, is Obtained fi^m Hedyoiis umbdlata, Lam., of the 
same family as madder (Drury, p. 366), 

MADEIBA. The Madciras, a group of islands in tlic 
North Atlantic Ocean belonging to Portugal, consist of two 
inhabited islands nam^d Madeira and Porto Santo, and 
three uninhabited rocks named collectively tlic Desertas. 
Funchal, the capital of Madeira, is on the south coast of 
the principal island, in 32° 37' 45" N. lal., IG' 55' 20' 
T. long. It is about 360 miles from the coast of Afiica, 

5 '5 miles from Lisbon, 1215 from Plymouth, 210 from 
Tererlffe, and 480 from Santa Maria, the nearest nf the 
Azore^ Funchal is connected by tlic Hrazilian submarine 
telegraph, which belongs to a Britisli company, witli 
Lisbon on thaone hand, and on the other with Pnazil. 

Madeira, the largest island of the gr()n[», lias a. length of 
30 geographical miles, an extreme breadth of 13 miles, 
and a coast-line of 80 or 90 miles. Its longer axis lies east 
and west, in which direction it is traversed by a mountain 
chain, the backbone of the island, having a mean altitiule 
of 4000 feet, up to which many deep ravines penetrate 
from both coasts, rendering travelling by land from place, 
to place a very tedious and fatiguing labour. Pieo Kui\o, 
the highest summit, stands in the centre of the island, and 
has a height of 6100 feet, but some of the adjaccMit sum- 
mits are very little lower. Tlie depth and narrowness of 
the ravines, the loftiness of the rugged p(5aks that towi*r 
above them, the bold precipices of the coast, and the 
proximity of the sea atford many scenes of picluresfpu*. 
beauty or striking grandeur which are continually changing 
in (iharacter, as the traveller advance's on his way. 'Fhe 
greater part of the interior is uninhabited, for the to^^n.s, 
villages, and scattered huts lie either al; the moiiths of 
ravines or upon the h>wer slopes that extend from the 
mountains to the coast. The ridges between Ibc rM\in' s 
usually terminate in lofty headlands, one of wliieli lias tie* 
height of 1920 foot, and much of tho coast is bound by 
precipices of dark basalt. Tho north coast, having bcL n 
more exposed to the erosion of tlic .sea, is on the. whole 
more precipitous than the south coast, and prcserit.s every- 
where a wilder aspect. On tho soutli there is left \ei y 
kittle of the indigenous forest which once clolhecl the whole 
island and gave it the name it bcar.s (Madeira, from mult riu, 
wood), but on the north some of the valley.s .still contain 
> native trees of fine growth. A lung, narrow, and coni[»ai:i- 
.^tively low rocky promontory forms the eastern extremity 
I of the island, and hero is to be seen a tract of calcareous 
sand, known as the Fossil Bed, containing land shells and 
numerous bodies resembling tho roots of trues, j)robably 
produced by infi.lration. Upon an islet otF this promontory 
stands the only lighthouse^of the group. It 1ms a Hashing 
light visible at the distance of 25 miles in clear weatln'i*. 

Ilititory, — It has, been conjectured, but on insullicient 
evidence, that the Phoenicians discovered Madeira at a 
very early period. • Pliny mentions certain Purple or 
;Mauretani&n Islands, the position of which with reference 
to the Fortunate Islands or Canaries might seem to indb 
cate the Madeira^. There is a romantic story, of doubtful 
. truth, to tl|hev. effect that two lovers, Robert Machim and 
Anna d’Airfet, fleeing from England to France in 1346, 
■were driven’ out Sf ’ their course by a violent storm, and 
cast on the coast of Madeira 'at the place subsequently 
named Machico, in memory . of one of them. On the 
evidence of a portulanb dated 1851, preserved at Florence, 
it irould appear that Madeira had been discovered long 


previous to that date by Portuguese vessels undbr Genoese 
captains. In 1410 two of the captains of Prince Henry of 
Portugal were driven by a storm to the island called by 
them Porto Santo, or Holy Port, in gratitude for their 
rescue from shipwreck. The next year an expedition was 
sent out to colonize tho island, and, Madeira bring (lescried, 
tlu‘y made for it, and look possession on belmlf of the 
Portugneso rrowu. The islands w’ore then uninhabited. 
Tor the sixty years intervening l)Otweon 1 580 and IGiO, 
Madeira, with Portugal itself, wjis under Spanish rule. In 
1801 liritish troops occupied tlie island for a few’ rnonlhs, 
roinmanded by General Beresford, and it was again under 
tho P.ritish ll;ig from 1807 to 1811. ^Madeira is now a 
]»n»vine(‘ and an integral part of the Portuguese, kingdom, 
entitled In send dainties to the Cortes assembling at Lisl>on. 

I iilniltifnnis. The inhabitants are of Porliigueso descent, 
wilh pn>l».ilily sonic iiitt‘rmi.\tiire of ^luorish and Negro 
blood amongst the hw\cr classes. Tlie. dress of llie peasantry, 
without being ])ieture.sqiie, is [lecnliar. Both m(*n and women 
ill tlic outlying country ilistriets wear the niraju/ra^ ii small 
ea[» made of blue cloth, in shape something like a funnel, 
with the pipo. standing upwards. The men have trousers 
of linen, drawn tight, ami terminating at the knees; a 
coarse shirt envc‘]o[dng the ni)[»e,r part of their person, 
eovoied by a short jacket, eomplftos their attire, W'ith tho 
excejition of a pair of rongli \ellow boots. The women's 
outi r giinnents eoiisist of a liaiidily e(»loiired gown, made 
from i^himl material, with :i small cape of coarse scarlet or 
blue W’oolleri eloth. At tlie ( iid of 1881 the, inluibitaiits 
of Madt ira numbered 131,9t)G i»ersons, the females exceed- 
ing tlic males by 70G0. The p«»piilation incjvases, ruitwitli- 
standiiig the emigration to Denierara and the Hawaiian 
Islands that occasionally take.s j>lare. There is .strong 
reason for thinking that llit .•’lands are too densely peopled, 
eonsid'ning the .small ])ror>ortion which eulti%able ground 
bears to the. whole, and tli. gi ueral want of capital. 

(turf nmuntf. — Tin* adim. '.sti ation ofattair.s i.s in the hands 
of a ei\il governor ap|>oiiued by the crown, under whom is 
a military odieer in command of the troops, which consist 
of a battalion of infantry a di'taehnient of artillery, and 
some militia. Tlie law >1 Poiingal is rulministered by four 
chief jiiilges, each of vvhom has a separate division 
(rni//f(rrtf) of tlie island <i Ids jiiri.sdictiria, williin wliicli he 
tries bolh civil ami crinriiial cases witli the assistance <*f a 
jury. Magi.stratcs elected by lb(‘ pe()[ilo decide, minor 
casi'.s. For municipa ,uirpo.'«es the island is divided into 
nine di.M.ricts, calloc' .vjHrUios (Porto Sanli* forming a 
tenth), eacli of whirl has its po]mIarI\ elecli'd miinieipal 
chamber, whose dury it i- to repair i1m‘ roads, light 
and cleanse the tow^'i and >illages, tVc. The chief police 
magistrate of each bstrict is the w/uu^ilsfrador, who ia 
appointed by the ivi rral ( ioveinmeiit. A bishop is at the 
lioad of the clergy, * s eatliedial being at Funchal. There 
are forty eight pai.-^hef, lach with its clinrch and resident 
priest. Roman ( 'atliolici-m i.- tlie established form of reli- 
gion, but otheis are now tolerated. 

Edundti^u — By law all c hildren of a certain age should 
bo. sent to school, but this regulation is not strictly cnfoiveil, 
and only a small fraction of the total number actually 
receive instruction. The chief educational est'iblislimeiit 
is the Lyeco at Funchal, where there are seven profc.ssjji.s 
paid by Oovcrnnient. In 1881 the juipils at this establi.slj- 
ment were, two hundred and fifty in number. There is a 
.seminary for young priest.s, and a number of public primary 
schools are scattered over the island. 

-Until recently a con.sidenihle portion of 
the land was strictly entailed in the families of the land- 
lords {morifttdoa), but entails have been abolished by the 
legislature, and the land is now* absolutely free. Owing 
to the irroiuediable difficulties of the surface, the roads 

^ ^ XV. — 23 
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are bad, e^xcept in tbo neighbourhood of the capital. A 
deficient supply of water is another great obstacle to tho 
projier cultivation of tho land, and tho n^cky nature or 
steep inclination of tho upper parts of tho islands is an 
effectual bar to all tillage. An incredible ainoiint of labour 
has boon expended upon the soil, partly in tlie erection of 
walls intended to [prevent its being waslied away by tho 
rains, and to build n[> the plots of gjnund in tho form of 
terraces, so as to lessen their slojn*. Water- courses, too, 
liiive been constnn ted for ]»iirp(»'' s of irrigatii>n, without 
which at regular intervsh the i.-I.ind would not produce a 
luunlreiltli part of its pre.'^l•llt yis-Id. Tln-se water-courses 
originate liigii up in tlio ravine-, art' built of iiiasonry or 
driven throngli the rn»k, and wind about for miles until 
they reach tin; cnltivatt'd land. Soiuo.of tliein are brought 
by tiinncla fmni the immIIi ."ide of (be island through the 
central cn-st nt lull. Tin* thus conveyed is carefully 

dealt nut iiccMidli! ^ to tli'* light -i of e.icli ocriijiier, who 
takes Ills turn at tin' nihiiing stieam for so many hours in 
the day or night at, ;i linn; not i tied to him beforehand. 
In tlii- elim.ili' llnwing \\at»‘r has a .saleable value as utdl 
as land, for tin* Ialt« r lesde.-s without a supply of tho 
former, 'rim agrii nil oral iiiiplenieiits eniployecl are of tin; 
rudest kiln I, Mini the sy.*^telll of cultivation is extremely 
primitiM'. Very b'W of (lie oeiaiiiiers are tln^ owners of 
Hi* land they enltivafi*; but they an* alnn»^l invariably 
the owner- of I lie walls, cottages, and trees standing 
tln rcoii, tile* bare hind alone belonging to the, hiiidlonl. Tlic 
tenaiit can sell his share of the, inavjierty witlmut the con 
.s(*nt of the landlord, and if lie does not so di-poso of it 
that shire j»a -es to his heirs. In this way the tenant 
[nactically enjoNS lixily of tenure, for the laiulbnxl is 
.seldmn in a position to pay the, pi lee at wliieli the lemint’s 
sh.in; is vaiiii'd. Money vents an; rale, tin* mi'ta} cr Ky.stem 
n'giil.iting almo.st uni\ersally the relation.s betw’eon landlord 
and tenant ; that is, tlm t<*nanl pays to the, owner a c(*r- 
talii portion of the, prodn(*e, usimlty one half or one third. 
'I’ho holdings are usually \eiy small, r.iiely larger than 
oiiii man can ciilliN .ite w itli a lillle oeia'-ional a.ssistanee. 
Mel(Iov^.s and [la.'.lures aie .‘■iddom to be nmt witli, the, 
cattle, bi ing .-tall bd wlieii not fL'ojiing on tin; inonntains. 
lloi-i*s are ne\er em[)h)yed for drniglit, all labour of that 
kind being ihoje by mxcii, of which there is un ample 
Mipply. 

'riie two vl.iple productions of the soil are wim* and 
sugar. 1dii* \im; w.is intrn«lneed from Cyprus or (*rete 
soon after the di-.covery of the island by the rorLugimst', 
but it was not actively cultixaled until tin; call} part of 
the IGtli eriitui}. Tlic \iiie-;, after having been totally 
destioM'd by tlie uidinin di^c.iM*, \sliieli nr.nle its tii’.-t 
a|>peiiam e in the i.'-land in were re[il:mted, and in a 

fi‘W \cirs wine was again inaile. The di.mase is iimv kept 
in check bv Mm applicalioii of .sniiihiir, wbiih lias tin; 
eil'ccl of ineie.iMiig l;m rjii.iiitity of truit, wliih-l it .sliorLens 
the, life of the plant, d in* phylloxer.> has ah-o madm. it i 
way to the i.>lin I, and cveiv vinev.iid in M idciia is nn>ro 
or Ic.'S aifected by it. 'Hm wim.* u.-ually termed Madeira, 
and known in tlm ti.id" a-; *• London jmi licular,'* i.'- imnle 
from ji inixtuie ot Idai K and white gr.ipe^, wliicli are aUo 
made .se|»aralely into wiue.s e;d]rd dhnt.i, and Verd"11io, after 
the names of tin* gr.ij» - (HIn r lo’gli class wanes, known 
as r»iuiL Sercial, and Aralnn-ey, arc m.nhj fioni varictie.s of 
grapes bearing the .'■ame names, 'riie e.x[»or!i'd ^ladeira is 
a strong-bodiod wiiu; of tlm; boiupn t and escelh nl quality, 
blit of late yoa ; it has gone out of fa.Miion in Ihiglund, tlio 
lighter wines of France and t h i many Iiaving to a certain 
extent .' Upplanted it. Taking the four years IS78 -18tS|, 
Hie average quantity annually c.xported was .‘1015 pipes, 
each of 02 imperial gallons. It is not u.sual for tho 
nierchaiit to possess vineyards of his own. Tho vines are 


cultivated by the peasants in their small patches of land, 
and the general rule i.s for tho merchant or wine manufac* 
turer to buy the mu.st from them, aijd to have it conveyed 
as it comes from the pre.ss direct to his store, where tho 
proce.ss of fermentation and the subsequent treatment are 
carried on from fir.st to hwt under his own eye. 

The sugar cane is said to have been brought from Sicily 
about 1452, and in cour.se of time its i»roduce become tho 
solo staple of tin; island. The cultivation languished, 
however, jis the more abundant produce of tropical countries 
camo into the Ktiropoiin market, and sugar had long 
ceased to bo iiuuh; when the destruction of the vines com- 
pi‘lknl the peasants to turn their attoiitiou to other things, 
its cultivation was resumed, and sugar machinery im- 
ported. Ill 1881 about G515 ewts. of sugar, valued at 
.£1 1,452, WTio (‘.xported. A C()n.sidcrablo quantity of spirit 
is made by the distillation of tho juice, or of tho molas.scs 
h*ft, after extracting the siig.ar, and this is consumed on the 
i.slaiitl, — not at\ unmixed benefit to the people, for intem- 
pe.rati; habits liiivo greatly increased since they Iiave been 
snbjectcil to tlm temptation of cliciip spirits. The cane 
does iu*l nourish here as luxuriantly as within tho tropics; 
still in localilie.s below 1000 feet, w^herc there is a goi)d 
8U})ply cif water, it. pays the cultivator well. 

'riie grain protluced on ilio i.sland (principally wheat, 
bailey, and Indian corn) is not siilficient tortile consump- 
lion of I he people. The common potato, sweet potato, and 
gourds of various kiiuls arc extensively grown, us well as 
till' ( rsrtth nftfj t\\K\ of the Pacific islanders, 
tho root of which yields an in.sipid food. Most of the 
common tablo V(*gctal)lcs of Europe - cabbages, carrots, 
oiiion.s, beaii.s, pease, Ac. — arc plentiful. Besides apple.s, 
pear-s and peaches, all of poor quality, oranges, leiuuns, 
guavas, mangos, loijmxls, ciistard-apjiles.. figs, bananas, ami 
pine-ap[»les arc ])ro(liicod, (lie last two toiming articles of 
cxjiort to tlu*. I^oudoii market. 'I’lio date palm is eiccasion- 
ally seen, but its fruit is scarcely edible. On the hills 
Large qiiaiitities^>f the Spani.sli che.*;tnut ailuril an item in 
the food of the common [>co[»Ie. A little tobacco is grown, 
and is inadi* iqi into cigars of inferior quality. 

n/itl ( >*(V. - Kxce[>ting .sugvir and tobacco, tho 
maniifacturc.s are insignifieaiit. Course linen and woollen 
articles iiml boots and slioes are made for Lslaml use. A 
good deal of nceillcw’ork embroidery is made by the women 
in and ubmit Fuiiclial fur exportation. Baskets, chairs, 
Ac., of w'iekt'v work an; also exported. According to oirieiul 
n turiis the total xalne, of exports in 1881 was £134,000, 
whikt the imjiovts from foreign countries amounted to 
£1 75,000 (including £ 1 28,500 from the United Kingdom), 
and the imports from Porhigal and the Azores to .£ 1 12,800. 
Tho princi[)al im],nrl.s wxro textile f.*ibric.s, hardware, grain, 
.valt fish, salt, tea and coJIci;, tobacco, cask staves, timber, 
and ])etroleum (the. last three article.s coming from America). 
'I’lie duties levied at the custom -house amounted in the 
same year to about X 11,000, In the course of the year 
7 10 merchant vessels cnli'ied the port, but more than half 
of these weie English .Heainens calling on their i»as.sago to 
and from tho west coast of Africa, the Capo of Good 
Hope, or Brazil. Tho number of Portuguese vessels was 
only 113. ^ 

There is a loeiil bank at Funchal, and also a branch of 
the Bank of Portugal. 'Pho English merchants act as 
bankers for visitors, and bills or cheques can be negotiated 
through them. Accounts are made out in reis, an imaginary 
coin, 4 500 of which are equal to the pound sterling, and 1 000 
form the mil-rev or dollar, equal to 48, 6jd. The coins in 
circulation are of BritLsh gold and Portuguoao silver, tho 
latter in pieces of 50, 100, 200, and 600 ^pis, tho coinage 
being decimal. Tho French decimal system has been 
established here as in Portugal Madeira, as a province 
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of Portugal, has the benefit of the regulations of the 
International Postal Uniofu Consuls from Great Britain 
and other European |tatos, as well as from the United 
States and Brazil, reside at Funchal Lines of steamers 
from Liverpool to the British colonies on the west coast 
of Africa, and from London and Plymouth to the Cape of 
Good Hope, touch at Madeira, both on their outward and 
homeward voyages. There is steam communication with 
Lisbon, and also with Brazil, the Capo Verds, the Canaries, 
and the Azores (St Michaers), as well as witli Antwerj*. 
A largo coal depAt for supplying the steamers has been 
established at Funchal by a firm of British merchants. 

Funchal, the capital of the archipelago, lies on the south 
coast of Madeira, and has a population of about LS,(H)(> 
persons, the iuimediato neighbourhoutl being inhabited by 
nearly as many more. Tt is seen to great advantage fmm 
the bay, lying on its curving shove, and backed by an 
amphitheatre of lofty mountains, some of tlieni 4(100 feet 
ill height. Numerous country houses (t/tunfus) witli terraced 
gardens, and surrounded by vineyards and patches of sugar 
cane, adorn tlio slopes and give an air of cheerfulness to 
the landscape. A small fort on an insulated rock close to 
the shore commands the hay with its cannon, and there is 
a much larger fortress on an eminence behlinl the. city. 
There are no facilities for landing either pa:scngers or 
goods, nor is there any duck for vessels, which are obliged 
to remain in tho open roadstead, \v1ut(% howe\cr, (he 
anchorage is good. Vessels arc protect (‘d from all uiiuls 
except that from the south, wliich, wlnn bh»wiijg with 
violence, occasionally drives those on shore that do not 
slip their cables in good time, and tnk(i to the open 
8ca. Tho principal edifices in the city are the <*Jilliedral 
and the churches, none of which d(*sor\e much notice, tlie 
governor’s rcsid(3nco, a semi ca.stellateil building, and the 
Hubstaiitial custom-house. The stn^cts are for the most 
part narrow, but fairly clean, ]>aNed witli small stones, 
without sidt^ walks, and lightetl at night by petroleum 
lamps. There are tivo jmhlic walks planted with trees, 
and a garden of small ex’tont, hut rendered g:i^ with iho\er- 
iiig plants which w^oiild need protection in Ihighind. Them 
are also fountains of good watiT, a Inrge hos[)it.d, a ]) 0 (»r 
house, and an unsightly ill-managed jail. TJie late empress 
of Brazil built a spacious and handsome liosj>ital close to tlie 
town for the reception of twenty-four consunii»tive [>aticnt a 
of Portuguese or Brazilian birth. The eiitninces of somi' 
of the larger houses are through great gates into a p.iMd 
Vestibule, from wdiich a double flight of .st.iirs ascoiuN to 
the principal rooms. The shops are poor and without dis 
play. The windows on the ground floor of the dwelling 
house.s are filled with stout iron har.s, wliich give a prison- 
like air to the streets. Three streams comedown from (he 
hills and run across the tow'ii at the bottom of dei‘p 
chiinnels, w’^hich in summer are dry, becMiis.* tlie water is 
diverted higher up for irrigation purposi's. GoincniLiit 
market places have been construct cal for tho sale of nnat, 
vegetables, ami fish. VegStables and fruit are aluindanl, 
but not of the first quality. Fisli is plentiful ami elicap 
when fishing is possible, and fresh fish forin.s with salted end 
and herrings an important item in the food of the islander.;. 
Butcher m#tat is fairly good, with the exception of tho 
mutton, which is very inferior. 

The affairs of the city are managed by a inuuicitial 
chamber of seven persons with a president. Their revenue 
is derived from imposts on grain and salt imported, ainl from 
duties on fresh meat and fish sold in the open market, on 
wine exported, on houses, and on persons carrying on trade 
or business. It is expended principally on the lighting and 
repairing of thoi streets, and the maintenance of markets 
and public gardens. 

Wheel carriages are not in use; and all heavy articles 


are transported either on tho backs of mules or upon rude 
wooden sledges drawn by bullocks. When horses are not 
em])loyod, locomotion is cllected either by means of ham- 
mock.';, or by bullock cars. Tho liammock is a piece of stout 
canvas gathered up and secured at each end to a long polo 
carried by a couple of bearers. In place of cabs, curtained 
rarsim sledges, made to hohlfonr pers;)iis, and drawn ]»y a 
pail* of bullocks,aroemph)yod. 'flieyani ctm\enienl<‘m»ii.L']i, 
but tile, rate «if progres.^ is \ery slow'. The eoniiiiou p.uple. 
carry heavy burdens on tlm head ami slmulde.rs. Smh 
aid:; as whiailharrowa and trucks are enlircly rejecti-d. 

A few’ 4laily ami weekly iiewspapein are. pubJishul at 
Funchal, hiit they aro small sheets, and their circiilatiou is 
\ery limited. In a room of the building ecciiiiied by 
the innniii]ial cliamber there is a collection ol books, 
numbering about *JS()0 voluines, in ce-silde to the j)nblic. 
The To) l»jgiii-e havi', a club, which has a hjj^e. lioU'^c con- 
tainiiii; a b.ill n)om, card rooms, ami a l)illiard room, but 
no libr.iry. 

Tin* wine trade all raided f.everal British merchants In 
the last contort In l;ike up their resilience at I'nnchai, 
where, not w itli^tiiuding the decrease of th.it rade, there. 
w.is ill iS.sl a ii.-ideiit Ihithli po[*ulatii>n of *J()S poisons. 
A church has been built where a icsident rliapl.iiu cou- 
duds the >ei\ ices of the lenglish Ivlablished C’liuich, and 
the Iher'b^ t« rians o( the hiee (.’linich of Scotland ha\e 
also erei (' ll a place i>t woirlilp. ’The Ihilish community 
li:i\c fonueil a cemetery, whii h i; k* [»1, in admirable order. 

I‘!i«jjJjsh Club, to whieh sti5jnj;»as can Mili.'.ei ibe, his 

brarv of r»0()0 volumes and billi.nd l.iMe. 
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rfcrifinn, cAntfnnc to spend the winter at Fnnr'hal, wh»*rc there are 
iiumcii’ous well-conducted hotels and hoar«linf(-lioijsoR, os well as 
furnished houses, with gardens, for hire in the neigh hourhood, andi 
wh%rc English and Gorman j)hy8iciaiis juaetise th»*ir m-ofession. 
Tin? island posseasps one great jKlvnntage over njosi ol ncr pldces 
frequented hy invalids in allVn-fling eool niid eoinfortnhle summer 
quarters on the hills, so that they have 710 Tier<l lo make a long 
journey for the. purpose (»f os<'ajjing I’rein the heat. 

Zoolo(jy » — No species of land niannnal is indigonoiiH to the 
Madi-iras. Some of the eaiiy voyagers imleed speak of wild goats 
nnd swine, Imt these iiniinal.s 7iiii.''t' h;j\e (se:i]M-d fioin eonfinement. 
The rabbit, and those jjphts the Mm’k rat, brown rat, and mouse, 
have Itooii inirodue«‘d. 1he first eoTin iH en(*ount<*red seals, and 
this ayiphibioiiM inaiiiMial [)h,iiU‘hns liygera at tho 

Desei’tfis, but its early ••\ii?iitioii is tlinMleniMl, from the same 
cause that has brought aboiil jfsrvlinrfiou ;it tin* (.'annries, the per- 
• ' sisttuit attaeks <»t riiriii. Auumgst tie* tbirly .sjn-eies of birds whieh 
breed in tli«*.se islainls arc tin* ko‘<trcI, bn//:ird, and barn owl, the 
blackbird, rislbrcast, w.i'^t.iil, goldli?jrh, liiig sparrow, linnet, two 
swifts, three ]>igeons, Ihr 'iii jiI. (vd-lcg;n‘d pii tiidgo, woodeock, tern, 
he.rriiig gull, two prlo l.'^, lU'l three* puflius. (bily one speei«*s is 

endeiuie, ami llial is a wren tn'nlt hut live other 

s])e(’ie.s are known rlsewlin.* only at the (.’aiiaries. These ai‘e 
the green eiinary (/'/V/0////0 /nfh/rtfrnt, tlje ]);irent of tlm <biniesti- 
cate<l yellow v.irnlN), a I'li.innie]) {Frl/niillu a swift 

((fjljw f its .1 wood jii'^con {(Wunifnt frticnz\ ami a jHdrel 

(Thtfi(.\shfrnin<r l‘nhr.-ni). 'Diore iilm» a local variety of tho 
black cap, dislmgtiislialilr from the <'onnnon kind 1)V the extenshm 
in the 7iiale of the eap to I lie slioiilder. About seventy other species 
have berii sieii ficuii him* lo time in iMad(‘ir.i, eliielly sti*aggler.s 
from the Airie.in rvj.isl, many of lliem coining with the Irstr win<l. 

The only laml re])lile is a small bVavtl (Lti'nitt thHjrsii), wliieh is 
abumlant .iiid is very dest niefive to the grape crop. 'Plie loggrr- 
head liirlle ii'iioininn ourltit, Hray) is fivfpieiitly e.iptureil, ami i.s 
cooked for I lie table, luit the s«uip is rnueli inferior toth.'it imulo 
fi\»m t he green turtle <»f the, Wb-st Indies. Tb«* onl_\ batraebian is 
a Irog {IlitiKt r.s’/w/A'/i/oUvbieh has been inlrodiieeil and lias inadeits 
way tVom ravim* to I’avino. 

About *ir»0 species of rn ari lie fish es taken at jMadeira have been 
s( ieiitifii'ally d(*termiiied, the hugest families l»eing Fcomhriihr, with 
.‘ifi species, the sharks witli 21, tile F/t(iriilr with lb, the rays with 
14, the /johrnffv. with Kl, the with 12, the e(‘ls with 12, 

tho/^m’/V/.r with 11, ami tin* (^^nniiujidir. witli 10. ^Many kinds, sm*b 
as the iiiaekmcl, liin’se mackerel, groper, fiiiillet, braise, tSte., aro 
caught ill abunduuee, ami atlbrd a ebca}* article of diet, to the pco]>li*. 
Several s]>eeies of tunny an* taken plentifully iii s]n'ing and summer, 
one of them SfUiieiiim*s attaining the weiglit of ;ii)() tb. The only 
freshwater lisli is the ••oinimui <*ej, wlii(*li is found iii om* or two of 
the streams. (See li.sf.s ami memoirs by l». T. fiowe and J. Y. 
•lobusoii, publitdied by the Zool<igieal Society of London.) 

Aceonling to tin* latest writer oii the bind molbisea of tho 
Aladeiras {'P. V. Wollaston, Trsfamt, Athintioi^, IS/.Si, there have 
lu'cn found 1 08 sp^-eies on the land, <» iiiliabiting fresli water, and 7 
littoral sjHs ies, making a total «»f 171. A large inajority of tin* land 
slndlsare eoiisideivil t«> be peenliiir, but naturalists (lo not agree as lo 
the distinctness of the so^ealliMl species. Jilaiiy of the .species aie 
variable ill form or colour, ami soim* have an extr.iordinaiy numbcT 
of varieties. Of the land molbisea 01 species aie ns.signed to tile 
genus //('//>, .SI t<i the genus Puim, ami 15 to the genus Achniim. 
(or L<n'ca). Alitmt 4.S spi’eii’s are (bund ludb living ami fossil in 
HUperlii-ial deposits of ealeareoiis sand in jMadeira or ]’(»rlo Santo. 
Tbe.se deposits were assigned by Lyell to the Newer IMioeene period. 
SoiiH! 12 or 1.‘} species liiive not lavii biflierlo di.seovensl alive. As 
to the marine testai'cous luollusea it. may be, staled that, liotween 
3'H) and 40b species have been eolleelod, but liny have, been only 
partially examined, and a largi'Tniinberof fonnsawait. ideiitilieation. 
Few of them are remarkable for si/e. or loloiir, ami a eoii.sider- 
' abb* number an* very small. More than 100 species of Pohjina 
{Ih'^tozon) b.i\(* been collected, ami amongst them iii’e some liigbly 
f inb're.sting bn nis. 

The only (n.b r (tf in-eet ^ which has lieen tlmvonglily ex.imineil i.s 
tliat of the Cnhniifrnt. I’.y the perseveiing re.seaielies of Ibc hiU; 
T. V. Wollaston the a-toiiisliing number of ()9r» .‘■■peeies of beetles 
lioH been Iwougbt to light at tlie Madeira^ Mf'uhrnisia, 

Cat. of Mad^inm (Utl., kc.\ Tin* proportion of endemic kinds in 
vei'y largo, and it is remark .able that 200 of tbeiri .are either wdngle.ss 
or tlicir wings arc so pooily dev(do]M‘d that they eannot fly, wliilst 
2.3 of the endemic g»‘mM*a have all their sy»eeies in tins condition. 
This fact, Mr Darwin tidnks, inav bt* mainlv due to thfi action of 
natural .scb'ctioii combined wdlli di.siise, since tliose beetles which 
were much on the ving would incur the lisk of being blown out 
into the sea, w’hilst tho.se with less-dcvebiped wings had the best 
ehanco of surviving. With regard to tin* Lrpidnptrrn., 11 or 12 
.s]»ocips of butterflies haxu heim seen, all of whieh belong to 
Kuropean genera. Some of the s|»ecies are interesting as being 

■ g«*ographical variet^is of well-known types. Ujiw’ards of 100 moths 
ha\e been collected^ the msuorlty of them being of a Euroiican 
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stamp, hut probably a fourth of the total niimher are peculiar to 
the Madeiran group. Thirty-se^n species of Neuroptera have been 
observed in Madeira, 12 of them being so far as is known peculiar. 

Tho bristle-footed worms of tlie coast* lave been studied by Fro- ' 
fessor P. LaTigerhauR, who has met with about 200 species, of which 
a large numwr were new to science. There are no modem coral .' 
reefs at these islands, but several species of stony and flexible corals, 
have been collected, though none are of commercial value. There . 
is, however, a whito stony coral allied to the rod coral of the 
Mediterranean which would bo valuable as an article of trade if it 
could 1)0 obtained in sufficient quantity. Specimens of a rare and . 
handsome red Paragorgia are to be scon in the British Museum and 
Liverpcjol Museum. 

Botany. — 1’hc vegetation of these islands is strongly impressed 
with a South- Europ(*im character. Many of the plants in the lower 
region have uiidoubtciUy b(‘cu iiitroducea nnd naturalized since the 
lVwtugu<*Ro colonization. A large number of the remainder ai*o 
found nt the Oanarie.s and the Azores, or in one of these groups, but 
nowlicn* cksi*. Lastly, tlicro are about a hundred plants which are 
pcculi.ii*ly Madciuiii, either as distinct species or as strongly marked 
varieties, 'riic late Mr Low'c undertook a description of the vegeta- 
tifui ill bis Manual Flora, of but unfortunately this valu* ' 

able work has bi'cn left unfinisbod. The flowering plants found 
truly wild belong lo about 363 genera and 7l7 sjiecies, — the mono-' 
cotylt‘dons numbering 70 genera and 128 species, the dicotyledons, ' 
203 genera and .089 species. The three la^st orders are tho 
Vom/insilar. Lnjnmmosni^ and Gmminaef.tR. Forty-one species of i 
tern.s gn»w in Alndcira, three of which arc endemic species and six ■ 
othcr.s belong to tlie pc(.‘uliar flora of tho North Atlantic islands. 
About loo spc( i«*s of moss liavo been collected, and 47 species of 
JfffKftiar. A r onm xion between the flom of Madeira ana that of. ‘ 
tlie Wist Indivs ami tropical America has been infen'cd by tho . 
jir«*sence in the former of six ferns found nowhere in Europe or 
North Africa, but existing on the islands of the east coast of', 
America or on the Isthmus of rnnama. A further relationship to 
that c.oiilim nt is lo he traced hy the presence in Madeira of the 
beautiful e.rinieeous tree Clrthra arhorm^ liftlonging to a genus 
wliieb i.s otlici wise wholly American, and of a Per/tea, a tree laurel, 
also an A incrican gen its. Tim dragon tree {Bractma Draco) is almost 
extinct. Amongst the trees most worthy of note aro four of the 
laurel ortlvr belonging to separate genera, an Ardma^ Pittosporuin, 
Si(lrro.rifJou, Notrhvtu Fhammia^ and Myricaj — a strange mixture of *' 
gi‘m*ra \o be found on a small Atlantic island. ' Two heaths of - ■ 
iirl)orcs(*ent giowth and a whortleberry cover largo tracts on the 
mountains, lu some, parts there is a belt of the Spanish chestnut 
about the height of 1600 feet. There is no indigenous pine tree as 
at the (’aiiaries ;^nit barge tracts on tho hills ha vb been planted 
with ]*inns yivanicr, from which thjj fuel of the inhabitants is 
Tiininly deiived. A Euroy>ean juniper {J. Oxycedms), growing to 
the. height of 40 or .'iO feet, was formerly iibuiuhint, but has been 
almost f*.\t»'rminatcd, as its scented wood is prized by tho cabinet- 
maker. Indeed the flora has been recklessly defaced by the un- 
sparing hand of man. Several of the native trees and shrubs now 
gi-ow only in situations w^hicli are. nearly inaccessible, and some of 
the iiidigenoii.s ]>lauls are of the greatest rarity. Theie are few 
n-muins of tlie noble forests that once clothed the island, and these • 
are daily becoming less. i.)n the other hand, some plants of forei^/, 
origin have spread in a rpinarkable manner. ’ Amongst these is tno. ^ 
rommon cactus or prickly pear \OpuiUia Tuna), which, in .inanyf,,>‘ 
.spots on tin*. c,oast is sufliciciitly abundant to give a character to the J 
bindscap(*. As to A/gaif the const is too rocky niid the fiiea toa’3 
unquiet for a luxuriant marfne vegetation, consequent^ the species; V 
arc few and poor. . 

Geology.— -The. hypothesis that tho Madeiras during or since the’ 
middle part of tho Tertiary epoch formed part of a large tract of , 
land comici ting the C 'ana l ies in tho south and the Azores in the 
w’l'st with .south-w’cstcrri Knro|7H and northern Africalias been com- ' 
]»h tL*Iy diacrediti'd by tho discovery of the great depth of tho sur- 
rouiifling ocean. Tho origin of its existing fauna and flora, both of 
w hich must have boon very dilferent if such a objnnexion had ever , 
Iweii a fact, is now attributed to the chance arrival from Europe or 
Africa at distant intervals of the ancestors of thel)imnt species, 
tho winds and waves, birds and insects, having been we means of , 
transport. This itninigmtio!! must have commenced at an early ; 
date if tho aboriginal flora is partly traceable, as. is asrerted, to the 
Miocene flora of Europe, which lios been found to contain genera 
now reprf*.scntod by species only living in the Atlantic ialanas and . 
in Aincrica. . 

In one of tho northern ravines of Madeira some nuMes of hyper*' ^ 
sthenite aro uxposed to view, and these are to belong to a <. 

diabase formation (better displayed in some mf!tho Canary Islands ! 

a !-•_ \ r 1 IT •'i . ' .1 !*-■% - T-: ■ T. V 


tho foundation of an i.‘«land composed of jiftbasefraoks, which, 
being subjected to denudation^^^Weise citei^d by the . - 

out by volcanoes of Miocene or later times. 
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All the islands of the group are of volcanic ondn, and recent 
soundings show that they are^ei^unimite of vorv lofty mountains 
which have their bases in abyssal ocean. The greater port of 
what is now visible in M{deira is of subaerial formation, consistihg 
' of an accumulation of b^tlc and ti'achytic lavas, beds of tuff and 
other ejpcteinenta, tlie result. of a long and complicated series of 
1 eruptions from innutmsMble vents. Besides this operation of 
. b uildin g up by the emission of matter from craters and clefts there 
is evidence that a certain amount of upheaval in mass has taken 
i place, for at a spot .about 1200 feet' above the sea in the northern 
^valley of St Vicente^ and again at about the same height on Tieo 
Porto Santo, there have been found fragmonts of linn*- 
stone acoompanied bjr tuffs ooutainiug marine shells and ccliinoderms 
- of the Miocene Tertiary cpodi. We have here inoof that during or 
sinco that epoch., portions at least of these islandH have been bodily 
' uplifted more thitf 1000 feet. Tlie fossils arc sulficiently well ]»re- 
served to admit of their genera and in* many instances even tlit ir 
species being made oift. 

That there were pauses of considerable durution wliilst the island 
of Madeira was lieing increased in height is proved by st veral I'.u'.ts. 

> The leaf bod and the accompanying carbouai-ecuLs inattcM*, f're«(in*iii 1 y 
termed lignite, although it displays no trace of .struetiiif, \\bi{ b liV 
under 1200 foot of lavas in the valley of St Jorge, allbrd jiroof that 
there had been sufficient time for tlio growth of a vegetation of high 
order, many of the leaf impressions liaviiig boon idciitiin il jis 
belonging to species of trees and shrubs wbicli still exist <»ii the 
' Miami. It is evident, moreover, that great alternthms and disba .i- 
tions had taken place in the roeks of various loealiticjs before other 
lavas and tuffs had been thrown ii]>oTi the.m. 

There are no data for determining when volcanic, action coniiuciiccd 
in this locality, but looking at the ouonnons depth of the sunound- 
ing sea it is clear that a vast period of tinio niu.st have elapsi tl to 
■ allow of a great mountain reaching the surface ami then ri.sing 
several thousand feet into the air. ' Again, considering the ej)m-- 
paratively feeble agents for etfeeting the work of deiuKhition (neilh<‘r 
glaciers nor thick awjumulations of nlpino snow being found Jieiv), 
and then the enormous erosion that lias actually taken place, the 
inference is inevitable that a very great lapse of time wns ri‘(|uir/'d 
to excavate the deep and wide ravines that everywhere intersect 
the island. "Sor is anything known ns to t he pt-riod of tlu* ce.ssution 
of volcanic action. At the ]>rescut day ihenj arc no live craters, or 
sm^ing crevices, as at tlio Canaries and (\ipc \h rds, nor any hot 
'Springs, as at the Azores. On the slopes which ilescend from tho 
central ridge to the sea, especially in the iieigliouiliood of Kunclnil, 
there are many hills with conical shapes of nioic or less regularily, 
which 8eem|o have been formed at a <'oniparatively imMlcui epoch. 
Volcanic citiaers and slag are lying upon .several <»f them, which 
look as if they had boon thrown out of a furmice yesterdoy. Y(“t 
round the base of others there may lie trai'cd streams of lav.i tlow ing 
from a higher source, and showing tliat, siibseijucnt to the con- 
struction of those lateral cones, modoni sis they look, molten matter 
issued from higher vents, which assuineil, on cooling, the clmracter 
of ordinary cojnpact basalt. 

If we examine tho general configuration of Madeira, wc shall .see 
a mountain chain, about 30 miles in length, i iiniiiiig essl and west, 
and throwing off, lateral ridgo.s, that give it an cxtreim; breadth of 
about 12 miles. Peaks rise about tho miihllo to a lieiglil of uioie 
thw 6000 feet ^ and d|^ep ravines, lying bclwccn the lateral lijigc.'', 
for the most pari north and south from the ceuiial nMge t<) 
■.(the sea. In the sections afforded by the ravines, the nucleus of the 
^lislandis seen to consist of a confu.scd iiia.s.s of more or less .siratilied 
upon which rest bods of lutf, scAriic, and lava, in the shape 
^W>wlt,.trap,‘ and trachyte, the whole traversed by dykc.s. 1'hese 
' tm are thiunost near tho central axis ; as tlmy upprouch the coast 
they become tliickef and less intersected by dykes. At tlie centre 
. of. the island there are several summits of nearly the same altitude, 
and these are in some, places connected by narrow w’jills and ridg»\s, 
which are frequently quite impassable, whilst at ethers they .ire 
separated by ravines of groat clmith. On all side.s are seen veVlic.d 
d^os, projectinjg like turrets above the weathered surface, of the 
softer beds; 


from its rounded sha|)ejmd it.^ position in the centre of the island, 
has been asually deenira the niiiis ot a ciutci, i.-. thought to bo 
nothing more than a valley scooped out in tin way described. Tho 
rarity of crateriform cavities in Madeira is very n muikable. 'ffiiere 
exists, however, to the east of Funchal, on a tiaci ‘iooo Uet high, 
the Lagoa, a small but perfect crater, bOO b ri in <liameter, uud 
with a depth of 150 feet; and there, is uuotlicr, which is a double 
one, in the district kiiowm ns Fanal, in the mutb-west of Miidciui, 
nearly 5000 feet above tho ho% The ba.salt of \vlii< h much of tho 
outer ]Juitof the i.slnud is composed is of a dark colour and u tough 
tcxtuii*, with small di.ssomiiiatcd crystals of olivine, mid migite. 
It is .sometimes full of vesiculur eavitie.s, formed by the e\])iiiihion 
of imprisoned gases. A rudely columnar .sli uctuiv is very often 
seen ill Iho bsis;ilt. but there is nothing .so ]>er!eet fis tlio eolu?nns f»f 
SUilhior the UKinl's Caiisew'ay, Tlio trachytic roeks aie .sinsll in 
qumilily eom]>:iied willi thosi* of the lia.s.iUic class. Tlie tufa is 
soft and iVi.ible, .iiid geneially of a yellow' colour ; hut W'heie il Ims 
been ovciiloweil h\ :i hot si ream of lava it Inis fiSMimed a red eolour. 
iilack ii.'.lie.s ,‘ind iragmeuts of juimice, are sometimes found in tho 
tilfaeeous Simla. 

'I'ho mini ml eonteiits of liie roeks of Maileim uio unimportant. 
There, me no inei.illie oles, iioi h.is any .siilphui heeij found ; Imt a 
little iron pwiiis mid .spe. iilur iron me oeensiornilly met with, 
'flic has.ilt yiehls mi •‘\eelleiil luiililing-stoue, vai ious «|ii5ililies of 
wliieli me on.iiriMl near (Aini.i dos Loho.s, 5 (»i* (} miles west ol Kuii- 
ehal. 

At Porto Smito llie ti.icliytic rocks hear ;i niiieli greater pi oportion 
to the li.is.iliie tli.m in M.ideiiii. An :ni.);»i eiit islet is tormed of 
tuH':? mid e.j|e;i Icons lock, imliciil iii.g a .siilmimine origin, upon 
wliiih Mipnim.inne l.ivas Inive heen piuin-d. 'IMie older series 
contjinseoi.'ilsmiil .slu lls (al.so of the Mioeeiu- 'l\itim} ep(»eli), with 
wati-r-wiuii )i« bides, temeiiled together by c.iihomile of lime, the 
whole ;ipp»ming to h:ive luen a loml reel nem an .nieient lieaeh. 
The iMleareous roek is taken in qumiti! ie.s to Fiinehah to bo 

burnt mill Inin- ior buildin.g pnijiovcs. 

Poi:’ii. Swio. This forms a single eom'elho .md pmisb, about 
-5 geogiM[dii< III miles nortli-isist of Al.uleira. It h;is a lenglh i»f tij 
geogiajdiU'al miles and a width of 3. A st.ilion.iry populntiou of 
about l7o<> ptTMUis Iiib.ibits 135 bou^e^, eliielly I'olleeted at ouo 
spot known ;is the, Villu, where :i lieiile!i.'nt-go\ernor resides. 'Die 
islmnl ii \uy iinproduetivi*, water l>eing semee, .iml w'ood wholly 
ab.Mml. Aiouiid tlie litlh* town there is :i coiisidei'Jible tuict, of 
pielty level ground covered liy iiilemeoiis smid eonimning fos,-.il 
land .shells. At each tunlof llm i.shmd tlieie me hills, of wliieli Pii o 
ilo Faeho, the bighe.st, leiuhcs the altitude of llJOO tcet. Ikirley, 
hut litth* else, is grown hele, llie lilillteil rei[uijvment.s ol the in- 
Jiahil.iiits being supjdied fnmi Punehal by ineams of small sailing 
Ve oels. 

Thk Di .simTAs.- Thc.se. mv three iniinhahiie»l roeks lying nhout 
1 1 miles .south-east of Madeii’ii. They aio not eiisily acee.ssible, a.s 
they ]iie.M‘iit lofty preeijdees to the se.i oii all side.s. Ihihhils and 
g(»ats alMiitiid on theiii. The ai'eliil Wiod grows on theioeks, ;ind 
is g.itheied tor exportation. 'I’he l.iigest islet i.s tJ.l miles Itiiig. mid 
.-Itl.iins llie. height of liOOO feel, 'flie.so niek.s are eon']il« iioiis objei Is 
in tiio sca-view s from Pnnchal. (J. V. .1.) 

^lADIHON, a city of the Ifiiitcd Stuto^ tin; county 
scat of Jefferson county, Inilinna, is sifiuitcil on the north 
bunk of the Ohio, i)0 miles bi-low (.^inidiniali, tiiul 11: above 
Jjouisville, with whicli it 1ms daily .steamboat communica- 
tion. As the terminus of one of tin* divisions of tho 
Joll’ersvuiville, ]\Indison, ami riidianapoli.s Ihiilroad, Miidisun 
commands extensive nn aiis of traflic ; and its provision 
trade e.s[u*eially 1ms utlained important dimensions. Pork- 
packing is also earried oo, and brass jind iron foundries, 
ta.nnerie.s, tuid Hour-mills appear Jimong the indiistriiil 
estiibli.shments. Tin; pojuilation was t<011i in l^oO, 81. ‘10 
in 18G0, 10,700 in 1870, and 8015 in 1880. 


In various parts of tho island may bo seen elevated tract.s of coiu- 
paiatively level n'ound. Theao aro supposed to liavc been funned 
by the meotinja^oT numerous stroams of lavutlowdrig from eoiics and 
orupyon in close proximity, variou.s cjectameiita a.ssi.stiiig 
, at the same time to fill up inequalities. Beep down ill some of 

■ the lateral ravines may be seen ancient coin’s of eruption wdiich 
have beoU'oyerwhelhiea by streams of melted nnitter i.s.suing from 

■ the central region, ( and afterwards exposed to view’ by the stnuo 
eauses that excavated the ravines* These ravines may bo regarded 

> been formed* at first by subterranean movemeutH, liolli 

and viMeht, .jvhich dislocated the rocks, and cut clofts 
^ mgh which streams flowed to the sea. In course of time Ibo 
periodically swollen by melted snows and the copious rains 
Winter, would* out deeper and deeper into the heart of the 
and would undermine the lateral cliffs, until tho valle ys 


f n* lerge as we noW find th^m. Even the Curwfl, which. 


]!irAl)IS()N, Ji city i»f the rnileil Stales, the. capital of 
Wi.seousin, and sent of justice of Dane county, lie.s towanl.s 
the .south of the State, in Hi’ 4' N. lat. aiul 81)^ :21' \V. 
long., 75 miles wi'st of Milwaukee. In the beauty of its 
situation it has few rivals, oeeiijiyhig as it does the 
undulating isthmus between Mcndotsi and Meiiona, two of 
tho lakes which give name to the Four Lake Ivegion, con- 
nected with the. Mississippi by Yahara or Catii.sh river ami 
' lioek river ; and the cool summer climate, which it owes 
to the fact that it stands 788 feet above the level of the sea, 
and -MO feet above Lake Michigan, renders it a health 
resort of some value, esjiecially for consiuiiptive patients. 
The State capitol, situated in the mid^t of a finely wooded 
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park of 15 acres, is a rather imposing but hybrid edifice ' 
of whito liinost(,ne crowned by u central tlonie rising 200 
feet^ above the level of the biiscmcnt ; it was originally 
built in room of an earlier capitol in 1 860, at a cost of 
§400,000, anil has since been ^rejitly cnlar^^ed. About a 
niili! t«> the west of the capitol stjuiO, on ilie high grounds 
known us College hill, the biiililings of the Wisconsin 
iiriiversily, an institution d;itiiig*fn»ni iNhO, and attended 
by about eight hundred .^liideiil-. Otlur buildings of 
rmto are the Ibiited Sr-iles and court-liouso, the 

soldiers’ orphuin* honii*, sind at snnio ilistanee from the city 
tlic t^tiitft lunatii' a^yhirii. 'I'he WistM>iisin iristoriciil 
►Society has a Jihriry t)f r)S,()U0 volmiies. Various 
lines belnii'jing tt) tin* Cliiiago and North-Western 
Railway ami to tlie Cliicagii, .Milwaukee, and »St I’aul 
Railway im'et at Madi-nn ; and tin* city lias not only a 
gi»od ;;i'neral trade, but nmniifaetmes ploughs and other 
agrii’ull ural inqileinvnts, waggtJiis, \\i»')llen goods, and Hour. 
The pojiiiJatiun, uhieh was iinl\ ITn’o in iJrioO, aiipears in 
the Ihii'i* later emsuses as Olill, 1)170, and 10,5l!o. 
Wheii the sitt‘ was select ei I (It^oO) for the ca[)ilal of the 
leirilni V ef WiMMUisin it was alttkgether iinoeeii[)ied. 

MADISON,.! VM i:s ( 17.'>1- l^^.dtj), fourth president of tlic. 
I’niteil Slati's, was boin in King (li-orge count}", A'^irginia, 
on tlie Itlthof Man h 1 To 1 , dining a tein]»onuy visit of his 
junther U) her relatives, liis father was theowneruf large 
landed est ates in Orange eounly, Virginia, and was a man 
ol' diMinetion in tln3 county. In 17dl) Madison entered 
I’rinecton College in Neav .lersey, and graduated as !>. \. 
in 1771 ; but lie remained another yi^ir at I’rineetun stucly- 
ing umler the dirca'tion of rresiilent Witlnuspoon. 
clo.-^e ai>[>lieatit)n to study had seriously im[vaired his health, 
whieli conlinuetl delicate for many years. Jotiirning h 
Virginia in 1772, lu; ]Kirsued his reading and studies, how- 
ever, willithe same zeal as before, the sid'jeets chosen being 
paiheuliiiiy those of plnlosophy, theology, and law. 

Muilisou had as \et taken no active jiart in lh(» exciting 
])o]itic.s of the time. In 1777), ]iowe\er, ho was chairman 
of the, comniitte-e of [uiblie safety for Orange county, aiul 
in the spring »)f 177b he was cliosim a delegate to the', new’ 
Virginia e»»nven1ion, which buiued a eon.'>titntion for tin 
{State. Failing to lie re eleeti-d in 1777, he was <-]josen ii 
Ihitjeara member of the council of State, in which hi 
took a ]iri)iniiient jjait until the end of 1771), at whie] 
tiiiui he was elretfd a dflegiil e to the (/oiilinental Coiigiess 
later the (Amgiess of the Confederation. It was in thi 
assembly that Madison Hi t displ lyed those powers wide 
ultimately madi* him the founder of the rmistitiitioii » 
tlie I'nitcd Slati-'. Me was in Congn*.-s during the final 
.sta.geri of tlie n;volutionary war, and one year after the 
establishment of jieaer-, at a limti whui thi', » uiif(‘deratiou 
was in a chronic state of collapse, oeeasiom d l^ytlie n(‘gleet 
or the, refii.sal <»f tlie States to respond to tlni reipdsitions 
of C’ongrc's lor Mip[»lies ior the federal trea.'Ury, Aladisoii 
was anieng^ the lii.-t to ad\oeate, the granting of additional 
powers to Doiign- s. In 17^1 he f.ivoured the anieiidnient 
of th?. ai tides oi lamfialeration, giving to (A>ngn*s.s the 
power to enforce its reipd. itions ; and in I7S.‘? ho zealously 
advocated the [»ro[M)-;ed [ilaii by wdiieh the Status should 
grant to Congress for a ]K iiod of twenty-five years the 
authority to levy an iinpo.-t duty. Aeeoni[iaiiying this 
plan was uii aihlress to tlju State i drawn up by Alatlison. 
This address is one of the able.-l of his .state ]>apers, and 
W’itli others of this period plai;ed him in the front rank of 
American statesmen. 

In November 17iS5, the eonstitutional limit of his term 
sjs deputy having expired, Madi'ioii returneil to Virginia, 
and the next year he again took a seat in the legisla- 
turo of that 8tate^ As chairman of the judiciary committee, 
he waa particularly instrumental in revising the statute 


laws of the State. Ho opposed the further issue of paper 
nuney by the State, and tried DO jtidnee the legislature to 
repeal the law confiscating British df.bts. 

As a member of the legislature of Virginia, Madison did 
not lose sight of the interests of the confederacy. Ho 
.ouked beyond mere local interests, believing that the 
liighcst good of the State would best bo advanced through 
a respected central Government. Virginia and Maryland 
losscssing a common jurisdiction over the waters of the 
rotomac rivi*rand the Chosapeak Bay, it became necessary 
.<) come to some agreement between them as to the com- 
nercc and navigation upon those W’uters. On Madison’s 
)ropt)sal, cumniissiouers of the two States met at Mount 
Vernon in Marcli 1785. Maryland having proposed to 
nvite the States of Pennsylvania and Delaware to join in 
the, uiTangument, Aladisoii saw an opportunity for a more 
extended and general concert in regard to commerce and 
trade, and )U‘oi»ost*d that all the States should be invited 
to send eoniinis.siiuicrs to take into consideration tlie trade 
•f the Ihiiteil Stales. ’Phis resolution was adopted by the 
legislature of \’irgiiiia; and thus was inaugurated the move- 
ment which led to the meeting at Annapolis in 1786, and 
atcr to the uunvi ntion at Philadelphia in 1787. The 
palpable defeels in the government of the confederation 
hail led Aladisoii to make an extended study of con- 
federacies, Hiieieiit and modern. Among his papers was 
louiul one bearing the title ^^ofes on Co/ifcdcrcicfes^ but he 
gave the results of these researches more at length in 
Nos. 17, 18, and 11) of T/ie FtdindlsL His couclusion 
was that no eontederaey could bo lung successful which 
aeted upon States only, and not directly upon individuals. 

.\s the lime for the meeting of the convention approached, 
he, drew u[) an ontlinc of a new system of government to 
lake the place of the articles of confeder titUi. 

As « xnu-hsud ill a lulU r to (icTicral Wnshingtoa of Ihi* 16th of 
A]»ul 1787, it w.is in Mibstanco that tho individual sovereignty of 
tlie Statib is l.>tall.> imruncilaMc with tin* aggregate sovereignty, 
and ih.it a eonsolnliilioii of the whole into om* .sinijdi^refmhlie woiihl 
lu* as inc\jM <li< nt it was iinattuinalih*. Jli* sought therefoi(i.soiiie 
loiddit* ^rouDtl, w'hifh ini^lit at oner, a dur suprisinacy of 

tin* n.itional antholily and imt fXehnh* the loi*al authorities wheii- 
f\i‘r tiny might l«* Kiihor<linately useful. Jb*, pro}>oaiiil, to this 
eml, to eliaiigi* I lie ba,sis of lepieseiitatiou in Congress from States 

to the |iO})ulatii>ii. 

M'lm national govennnent should have authority in all cases 
m^uiiing uniroimity. In addition to this positivv^ jaiwer, iho 
national goveniiin-Mt sliouhl have a negative ou all Slate hiw's “ as 
hi i’etofoie exeri’isetl hy the kingly priTogative.’* TJiis in*gative, 
he tliought, would best be vi-slml in tlie senate, vvliieh should he a 
coinparativi-ly ]>einian(‘nt body. 

The national siipreiiiacy should extend to tlio jiidieiary depart- 
nieiil and to the niililia. The legislature should ho comtiosed of 
two br.nn In ^ —one, tlie mori; mini emus, elected forasliort term, the 
other, trw in number-, tor n longer term. A iiatiouul exeeutivo 
should bo juovided for, ami tin* States should he, guaraiiteod against 
both iuteinal and external dangers. The right of coereion should 
be <*xpressly deedareil. “ Hut the dilfieulty and awkwardness of 
<iperatiiig by foi'oe on the eolleelivo will of a Shite rendered it 
de>,ir:il)h* that the necessity of it should he precluded.’' Be thought 
the negfitivo on State law’s might answer the purpose. This was 
ji weak ]>oint in Aladison’s tlieuiyirof governinont. lie lliought, 
with .letfevsiui, that theie eon hi he found .somo means of governing 
without resorting to force. Lastly, “to give the new system its 
]»roper validity and energy, a ratilicatifin must be obtained from 
the people, and not merely doni tlm legislatures.” 

These ideas, somewhat modifie-Pand extend^ in details, 
formed tho Virginia plan of government, presented in the 
convention by Edmund Randolph; and this plan, again, 
became the basis of the extended deliberations in the con- 
vention which resulted in the constitution adopted in that 
body on the 17th of September 1787. In the convention, 
as a delegate from Virginia, Madison took a leading part 
in the debates, of which he kept notes which were afterwards 
published by order of (yongress. It was bi^ aufluenoe which 
largely shap^ the form of the final draft of the constitution. 
But the labour was not finished with this draft ; the con* 
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fititation was yet to be accepted by the people ; that it was 
accepted was due in an cftninent degree to the ellorts of 
Madison. In order to place the new constitution before 
the people in its true light, and to meet objections brought 
against it, he joined Hamilton and Jay in the publication 
of a series of essays, which were published in a collected 
form ill 1788 under the name of The Federalist^ and which 
are still worthy of careful study. 

In the Virginia convention for ratifying the constitution 
he was again called upon to defend that iustriiiuciit, ami 
against such staunch patriots as Patrick Henry ami George 
WaSon. Madison here appeared at his b(*,st. He answered 
every objection in detail, calmly, yet with an cIociiiLMice and 
zeal that carried conviction to his audience. The ivmll 
was a victory agaiftst an adverse public opinion, as well as 
against the eloquence uf his opponents. 

Although he remained in the i)ublic service for nearly 
tw^enty-fivo yours longer, his greatest work was lini.shed 
with the adoption of tlio constitution. He had gained the 
well-earned title of “father of the constitution.” 'J’hepart 
he had taken, however, alienated from him the support of 
a majority of the people of Lis Stale, lie was <lcfeateil as 
a candidate for United States senate, though lie W’aa cliosi ii 
in his own district as representative to Congress. Taking 
his seat in the Lower House in April 1781), lie assumed a 
leading part in the legislation necessary to the organization 
of the new government. To Hamilton’s measures, Inuv 
ever, for the fnruliug of the debt, the assumption of tlie 
State debts, and the eslaldisliment <»f a national bank, he 
was opposed. On other questions, too, he sided with the 
Anti-Pederalist.H, and gradually assumetl the leadeivliip of 
the oppoKitioa in the House of liepreseiitatives. 

One would have expected to liiid him mlvocating with 
Washington, Hamilton, Marshall, Jay, and others thoM* 
measures which would strengthen still more the fedeial 
goverinnent. On the contrary, w'o find him labouring to 
confine the ^lowers of the national government within the 
narrowest pt»&siblo limits. ^ 

Much has been said iii regard to INIadison’s change of 
principles at this time. It has lunm iutimaled that lie was 
iuHueiiced, perhaps imeoiisciously, by the dei-idcd attitiuhi 


appropriation of money for the purpose of carrying into 
elVect the treaty of 1794- with Groat Jirituin. He scouted 
the idea as visionary that Great Britain would go to >var 
on a refusal to carry the treaty into ellbct. It was not 
Conceivable, lie thought, that she would “make war Tipon 
a country which was the bust market sIk; ha<l l(»r her maim 
factures.’' It had been ii fii\ ou rite theory uith Madi.snu, 
as with JelTersun, that foreign nations eould be eoefi i d 
thirnigh their eoiiimereial interests, 'fhe fallacy of this 
doctrine A\as well exeriqilifu'd hy its nlti r inellii iLiiey when 
t)Ut in pi.ictiee by them in 1S()7 I ^ 

111 17‘.)7 M.idisoii witlulrew t(» jn-ivale life, tbnii;.di not 
to a life of inactivity. In 17‘JS lie was imiue.il hy 
.lellersoii to join in a movement in oppioitiem to the Alien 
anil Seililion L.iws passed by the Federal ist.s in that yutr, 
aiul Was Jiimsell the author of the, A’iiginia resohil ions, 
v\liich dt\ l.ir.-d 

'riut till* toll I Tdnli it SL*i!'-s en>].ai t, to 

l li* |mi •• lillO{i>l 

iin III tli.il 111 <M .• ill lilx iti'. )>.'i I'liiii I'.xi I 

it’lHT ]iiiui r-. iiti I )iv li>" ti-s Ji.iil tlio 

'il\ I"* li till' jiiii- 

"1 till- .iiiiL 111 1 1,1 ii ' |ii rln e 

liiiiil- till' .. jjihl; t* in in 

li'* Alii III Si I'm I L.e -'ll. Ii niii.n i mn- lint 

•1;. . Ivllniltl 'I \ 11 ; iiii.i .li'i'l.iM'il thi'se 

tn>l I Lw. i]\ iiuli, ; ••'•I. .-iiiil ut no 

I'lli'i t, .ili'L no il III 1 In' n I M.it ini i:i I In'- .u l inij.” 

Tlie-o re.siilutinn^, aIiIl th of Kent nek \ drawn by 
Jeirrr.siin, nn*t with deeiiK'd nliiieli lium tin: oilier 
StatL lJ[Mjn tlit‘se objections Madison made a rejiort to 
legisliiline. of N'irgiiiia, eoiisi-.ting of an t laboi'.ile. and 
caieluily eonsidered arguineiil siislainii in evei^N [mint 
the lesoliilions ol 17b8. 'Diniy Neiii.-. tu* the^o argii- 
luenls unv freely made n.^e. of by ( ’.i” mn and iiis selmol 
ol imllitiers as the b.i-is o| Ilu ir doetiine, but Miidison, 
in re[Hidiated tlio iih a 1 hat llii* ii 'oluliuiis of 17'J8 

iiivnlved the [iriiieipl- s of imllilii .iiioii. He wrote at that 
time many letters to public iiien, and ispeeially one to 
Fdward h'vei’ett, in Aii.eiut 18*50, [u [irioi* thi-i [»ositinn. 
Tin* niillilii rs were not i"iiviiieed, hov.evi'r, by this reason- 
iie_% and continued to lue liis U'iumeiils in avour of their 
' duetiiiie, till it became a sourin' of gieal anno^am-e 1o him. 


ol Ills ntate, but esp*eially by the dominating mind td' 
his most Ultimata friend, Jcllerson. Frobiibly there is 
Bomuthiiijj of truth in this cliai-gi*, yet it must bo said 
that Aladison had shown on many previon^J oeensions an 
(^version to a liberal construction of grauled pmveis. 
Timid by nature, ho was frightened at the bold and com- 
prehensive measures of the secretary of tlie treusurv. He 
thought he saw in tliem a coiistruetivo latitude of inter- 
pretation and a centralization^ of interests dangerous to 
republican principles. 

Madison opposed also the foreign policy of tlie adiriinis- 
tratiou in 1793-96, in its attenqds to maintain a neutral 
position between Groat Britain and Fninee, then at war 
with each other. And under the signature of “ Helvidius ” 
he published in the public? joiirtials five, pajiers of great 
power and acuteness, critieizing the “ monarcliical prerogU’ 
live of the executive” as exercised in the proclamalion of 
neutrality of 1793, and the right of tlio recognition by the. 
president of^foreign states. So far as the question of intor- 
iiational law was concerned, Madison was essentially right, 
but in regard to the authority of the executive, and tlie 
question of the expediency of Washington's neutral }»c»licy, 
the Bubsoquent jiractice of the Government and the general 
verdict of history condemn his view. In 1794 Madison 
introduced in the House of Hepresentatives resolutions 
based upon Jefferson's report on commerce, advising 
retaliatory measures against Great Britain and a discrimi- 
nation in commercial and navigation laws in favour of 
France. AgaiUj in 1796 he strenuously opposed the 


AVilli the rise of the ie[)iibliiMii party to [mucr in l8t»l, 
.MaJiMUi beenino i-iecret.'ir\ ut .st.de in .lelVeiannV eabiiiet, 
ii piKsitiou fur wliieh he vvii-*. vm'U lit<i 'I Imth b\ lii.-. tcm]>ur.L 
ment and his training, well vcK'^ed a^ he was in ruii.stitii 
liumil and inteiiiatioiial law, and pi.irlisiiig a e.diime.'.s 
and fairness in di^^ll^^inn wlibh are e.^.^i, iilia! ijn ibtie?, uf 
the di[)lo^l;ltj^t. In ili'lendiii.' the neutral ri"hts of the 
Fiiited States against ti.e, i-nej ua'-lmients uf Faiiujieaii 
b’Mljgerents (1801 --U), then- was almo.-t con-tant need of 
the. n.se of all those qualities, 'rim mn-^t im[>ortant of ids 
pipers dnring this piiiud was Ak Ex^tuAi tini'nm uf fhc 
Jiri(i,di Durfriiie ir!;nh !•> rufitifir a utttfml trade 

Uift ff,eu. in idhe if tli.d is, tin; j-o-ealled “rule nf tlie, 

v\ar of 177)6,’’ exii ndtd byG’re.it J'rilaiii in 17!)3 and 
isOu. This lie.iti-e, piililislmd in 1806, v\;is an argument 
against the. 15ritidi I'ui trine, drawn from a cine fill in W'S 
tigatioii of aiithiiiities ou iiiiernatiomil law, and was a 
v.aluublo cuiitribidion to the diseimsiun of a ([uestioii 
which, for vaiinus reasons, h-.is now lo^t il.> impoitaimc. 

In 1800 Madi.sun was elected t>njsident to .sinated 
Jetle.rson, whu^o [»Laeo policy'- a [loliey of coiiiineicial le 
btrictions te cueree Great nritiiin and France- In* eon 
tinned lo f'lllovv until, in 181“, he W'as forced by Id.-^ party 
to chaiiim it for a policy of war. He had lieen, iindt r tlio 
lead of Jetlcrsoii, a great lioutenaiil ; he had for the m ’- t 
part furnished the arguments in siqqiort of the repnblii an 
policy since 1790; but he did not po.^sess the qualities of a 
leader. His cabinet was in part forced upon him in 1809 
by a senatorial clique, and his administration lacked vigour, 
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particularly during the war of 1812-15. Ho had never 
been a partihan in politicH, and wji8 aveise to forcing bis 
views upon otlicrs, except in so far a.s lie could do so by 
impartial arguments. In argument, lie was not satisfied 
with generalities ; his reasoning went to the foundation of 
principles — to the minutest details, .sometimes alnio.8t pain- 
fully so. HLs analysis of the arguments was powerful and 
searching. In this lie rescmhled Hamilton : but bis con- 
clusions were reached through a laborious [irocess of induc- 
tion, whilst those of Hamilton .stMuned more the result of 
intuition. Maflison, moreover, Jacked Hamilton^sboldncss 
of conception and eourage in a.^-ainiing the responsibility 
of his theories. TJio diirerenee belwicn them was the 
difference between great talent and genius. 

Madison .served two teiins as [»iesident, and in 1817 
retired to Montpellier, Ills auiiitry M;a.t in Virginia. For 
nearly twenty years thiTe.il’ter lie- was engaged inagrie.ultural 
pursuits, but was ever iiiuac^led in Jilerature and politics. 
To the time of his dealli Ju; cimtiiiued to be consiillod by 
statesmen as an oracle on ail eoiistilutional (piestion.s. 

In character he ua-^ mild and coneiliatory ; and, whether 
in power or in op[»>sitioii, lie n<‘\er hist the friendship or 
contidence (»f his political opponents. IIi.s death occurred 
on the ‘J8th of dune 18dt). 

Ills l.fH> rs iiu<l irrlfiiiij\ in 4 voIh., wen; jnibli.slieil by order of 
Ill iMi.O. T/it Mmft.'yon a reporl t»l‘ drbjil(;.s iluriii;' 

tin* (liHiLMcss ol' tin* Co»ilril<‘rati'»n, and Vi’poils of ilebatcs in llio 
Ft'd.T.il iiiiuii, also piilili.dird bv Older of (Joiigiess. The 

J/istonf nj (!>•' Lift' (Uhl Tmu'.s of Mn^itson by William U. Jlives, in 

3 eoini'.s down nnly to 17bl. 

MADRAS, a pre.sidency of Hritisli India, occupying, 
with its depeiideiicies, the eiitiro south of the Indian 
peninsula, and washed on the east by the Ikiy of Thaigal 
and on the we.st by the I ndian Oct-an. 'I’lio iiorMi boundary 
is extremely irregular. On the extreme north-east is the 
Bengal province of Orissa; then the v.'ild highlands of the 
(\mtral Provinces; next the dominions of the iiizi'iiu of 
Hyderabad; and lastly, on the northwest, the Bombay 
dbstriets of Dhiirvviir ami North K:iriara. 'I’lie testreme 
length from north'cast to south-west is about DfiO miles, 
and tlie breadth 450 miles; the area of the British districts 
(1870) is 1 58,851) sipiare inih-s, and the poi>n]atiim in 
1871 was 5 1, 1)72, til 3. The live native states attached to 
Madras — 'rriivancore, Cochin, Piiducottah, Bangauapalli, 
andSamlhr - have an additional area of 0818 stpiare miles, 
and a po[»uhiti(Mi of 3,*J8'.),.30i’, making a giand total area 
of 148,07*1 .sijiiare miles, with a populaliou of 31,0()2,005. 

(fciui’ii/ Asptrf.- From a physical point ot view', tiio 
Madras jire.sulency may bc' roughly divided iiitutlirei; tracts 
— (l)tlie long and liroad east coast, (2) the shorter and 
narrower west coast, and (3) the high interior lable-hiiid. 
These divisions are determined by tlui great inountniu 
raiigvs of the Fastern and Western ( Jliats. The Eastern 
(Hiats form a coiilimiation of the confused hill system of 
Chutia Nagpur. They run in a south-west direction 
through almost tlie entire length of Madras until they lose 
themselves in the NiJgiris, and there join the Western 
(rliiits. Their average height is only 1500 feet, and for the 
most [lart they leave a broad i‘Xpansi; of low land between 
their base and tlie sea ; their line i^ pierced by throe great 
rivers — the (Jodfivari, Kistiui,and Kaveri ((.’anvery). The 
Western (Units stret^’h coiitimion!'lv .dong the shore of the 
Indian Ocean. Rising steeply at a ilmtunce of from 30 to 
«50 mjle.s from the eoast, they cateli almost the wliole rain- 
fall of the mornsoon; and within Madias teiritory not a 
single stream breidws througli their banier. Some of the 
peaks attain an elevation of more than 5000 feet. Between 
these two ranges lies the central tal>le-laiui, with an eleva- 
tion of from 1000 to 3000 feet, which imludLs the whole 
of Mysore, and cj:ten(ls over about lialf a dcizen i^istricts of 
Madras. The three principal rivers above-mentioned, each 


having a large tributary system, all rise in the Western 
Gh&ts, and run across the peninsdla in a south-east direction 
into the Bay of Bengal. In the upppr parts of their course 
they drain rather than water the country through which 
they flow, and are comparatively valueless either for . 
navigation or for irrigation; but before reaching the sea 
they spread over alluvial deltas. Other but smaller rivers 
of the same character are the North and South F6nUt1.r,or 
PonniyAr, Palar, VAigai, Vcllar, and Tambraparni. The 
two main hill systems have been already described (see 
CTniiT.s, vol. X. p. 559). The Nilgiris, which join these, 
culiiiinale in Dodabetta (8G40 feet), the loftiest peak^in 
southern India. There are, besides, many outlying spurs * 
and tangled masses of hills, of which the Shevaroys, Ana- 
imilais, and the Palnis are the moslP important The 
principal lakii in the presidency is that of Pulicat on the • 
east coast, whicli is 33 miles from north to south, and 
forims an impojtaiit means of commimication between 
]\Iadra.s city and the north districts. On the west coast 
are a renfarkabh} series of backwaters or lagoons, fringing 
the seaboard of KAiiara, Malabar, and Travancore. The 
largest i.s the backwater of Cochin, which extends for a 
distance of 120 miles from north to south. 

The mineral wealth of the province is as yet undeveloped. 
Iron of excellent quality has been smelted by native smiths 
in many localities from time immemorial; but attempt8.:to 
work the beds after European methods have hitherto proved ' 
iiiusiicces.slul. Carboniferous sandstone extends across the 
GodAvari valh'y as far as Ellore, but the coal has been 
found to be of inferior quality. Scientific researches . 
have proved the existence of gold in the Nilgiris, in suf- . 
licient quantity to render outlay on it profitable; and 
several companies, representing a largo amount of capital, \ 
have been formed fur working the mines. /Vmong other 
minerals may bo inentioiied manganese in the Nilgiris and ^ 
Bellary ; cop}»er and lead ores in many parts of the Eastern 
GhAts ; antimony and silver ; and corundum in the valley 
of the KAvuri. rGaiuets arc abundant in tbe'sandstoxie of 
the Northern Circars, and diamond's of moderate value are 
found in the same region. Stone and gravel quarries are 
very ininierou.s. ‘ 

The Fore.st Department of Madras was first organized in 
1850, and it is estimated that forests cover a total area of. 
more tliau 5000 square miles, the whole of which is under 
conservancy rules. 1< or supplying fuel to the railways an 
urea of about 100,000 acres is strictly conserved. In the^ 
remaining forests, after supplying local wants, timber 
either .sold direct by tlie department, or licences are grajSted ' 
to wood cutters. The more valuable timber-trees 'Emprise . 
teak, ebony, rosewuixl, saifdabwood, and redwobd. The 
(iovernment plantations cover an area of 9000; acres. 
The trees thus aititicially reared are teak, Bondal-wood,' 
CasKaruiUj and /•Jurn/i/pitrs. The finest teak plantation V 
(over 3000 acres) is near Boypur in Malabar. At 
Mudumalli there are plantations of both sandal- 

wood; and the TJnraft/piifs oi^‘ Australian ^m-tree now 
grow.s on tlie Nilgiris in magnificent clumps. Thi^* total 
value of timber and wood cxnorted was £95,801 in^ 
1875-76, and .IM 22,413 in 1880«8L ^ ! 

The wild animals are tliose for ;ne most pfirt common 
to the rest of India. Those deserving mention are the 
elephant, bison, sambur, and ibex of &e. ^W^t^^niOhAts 
and the Nilgiris. Bison are also fouii^, in the, till tracts 
of the Nortliern Circurs. In Trsj^hhCQiie^ state the block 
variety of lc3opar(l is not uncommon..^n' 1880--81 ,182; 
persons and 11,028 cattle were returned a^'kiUed by wild 
beasts. The number of persons skilled by snake-bites in 
1880 was 928. The elephant is. now protected by law 
from indiscriminato destruction. The agricultural re- 
turns for 1880-81 report the nnmber of baffaloee ae 
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1,324,436, bullocks 3,228,907, cows 2,873,979, goats 
2,803,407, sheep 4,082,411, horses 8986, and elephants 
632. The cattle are small, but in Nellore and along the 
Mysore frontier a superior breed is carefully kept up by 
- ; the wealthier farriiers. * The best buffaloes are imported 
from the Bombay district of Dhdrwdr. Experiments in 
sheep breeding have been made at the Saiddpot model farm, 

. with fair success. 

Tbo first census, in 1822, rotuniod the ]M>pulati<ui 
as 18,476,923, attd an enumeration in 1866 67 pive 26,5iU»,or)2. 
The census of November 1871, however, was the lirsl rondiu t^ d in 
regular form. The following table cives the rrsults for tin* Ih itish 
districts of the presidency. According to tlm preliminary Kturu 
Vthe total population at tho itensns in 1871 was 30,889,181 
416,242,122 males and 16,597,059 fomahis). Tliis would seem to 
/•show that tho loss ettted by the faniino of 1876-78 has lieenneMrly 
'-.tmadcup. . 

Area, P6pv>tation, of Mmhoft Prrsii/rvcif i,i 1871. 
N#moofT)htrlfi. iSq.MlIc. A-IHukc.. IIoiim's. j j 

Ounjtfin MIS ;i41,4iu , l.'iiiMHS 

ViiiaRapntam R,riSl IhM.uii 117 7 

GoiMvarl :w*»,7i'J , •.j.vi'i 

Kbtiia M'W 2,140 i»sj,r.s i,i.v.vi74 |so7 

Nclliiro M«2 2.1 7 1 2ii:{,sjo 1.;}7«J,S1I 

Cuddaimh 8.307 l.iriT s:t!»,u<s.{ i.jNl.lt't lOI r. 

IkOloi’y 11,007 2 ,.'’hW on i.oos.oou ir.l r, 

Karmn 7,3.'1S 7S7 i»o;i,ss4 . OVMIIO Mo I 

Chongalpat 2.7ft3 JIM-'U ; !k;sjsi :;io-7 

North Arcot ... . 7, loo .VJU'i :iJo,s4i » 2.n|.vi;s •jsl*-:! 

South Areot ... . 4,H7:» .'Ujio •j*2s,7«:i i i.r.v.M; 

Tanjoru «.C.'i4 3.!m ;50 ;m»SJ ; 1.1173.7! I /ilOl 

Tilehinopoll I, (544 2lo.<.iKi [ l.joojus :i41*7. 

Madiirii U,.W* ft.r.i) 44.{..-.n 23s:i 

Tiiinevulll l,H*i4 4o;{,s(i3 i j ;;i'7*3 

Coimbatore,'. 7,432 l.riT.'i :j»;i,l(>o i.7i;3,27l i»57.i 

NCgliln 740 17 13.0’j‘j 4o:,(H cr.o 

.Salem 7,483 4,021 ! I fjuj-t 

South KdnAL'a .1,1102 l,2s« 1 *.»|s.‘{«.2 2.*;.vi 

Malabar 6,002 432 4's.M02 , 2,‘»(;i.2'»o 37117 

Madraacity 27 23 />i.74l j 307. v.2 11,724 1 

Total .V.i 13 n,:J 1« 0M21 j(;,22}M».'il 'jl.-NljTT j 22«» 2 

•' . Hindus numbered 28,863,978 ; AI()hammc<lims, 1 ,857,8,^7 ; < ‘In is- 
tiiins, 6.33,760 ; Jains, 21,254 ; ami “others.” 4‘‘.28. The lliiulus 
(92*3 per cent^ of tho whole) arc 8ul»(1ivi«lo<l., into 16J.S9,610 
Sivaite.i, 11,657,311 Vjshmivitcs, 154,989 liiiig.'iyats, and 892,0‘**S 
.“others,*’ including hill tribes. Tho Sivaites are most numerous 
*■ in tho extreme south and on tho west coast, while the Vishmivites 
are ohiefiy found in tlio northern districts. ^J‘lie Ling.ivjil.s may he 
described i»'a sect of Sivaito puritans, who derive their name fiorn 
. their practice of currying about on their jiersons the ///H/ff or einhlem 
, 4>£ Siva. Of Hindu castes, Brahmiins iminher 1,094,45.5. They 
follow various pursuits, and many <il' them aie .said to ho recent 

• immigrants, who camo soutli in the train of the .Mahratt.i arnnes. 

' A oasto of Brahimms, called Xainhui i, is found in .M.il.ih.ir, 
i'.f A'Ho aro said,.to be descended from tishonnen. 'riio Kshattriyas, or 
/,v-Wriior caste. ^of tho ancient Hindu organi/ation, inimher onlv 
'".'" (190,416. Tlu^ three trading eastes of ('hettis, Heri ("heltis, aici 

.. .KpmaUs number 714,712, und ex(?e})t in Kanara <list]'ict .still retain 
in their hands nearly all tho commerce of the country. Agrieiih | 
tural, castes number' 7, 826, 127 ; tho highest dassi's fiinong them do ! 
7' hot cultivate with tiieir own hands, and many of them formerly | 
J held thoir lands on a military tciuin*. 'fhe ]*astoraI castes numher j 
/ 1,730,681, but a largo proportion of thorn havti now abandoned their 
' ; hereditary ocenpation. Artisans nninber 785,085, of whoni'in*nilv 
: one-half arc woskew in metal. Weavers nnmher 1,017,781. hut 
: their industry is^now decayed owing to Manchester competition. 
The labouring c^tes ai*o rctiiriied at 3,9 H, 463. Fishing and 
. .. Imnting castes number 971,837, but many have nowhntakeii them- 
'• .‘'Selves to agriculture. Tho palm cultivators and 1o<hlv makcis 

• amount to 1,664,862. Out-castes (rariahs) immhcr 4,761,503; in 
the county round Madras they form about ono-<inartcr of the. total 
populaticA. irp to tho closo of tho lust ceiiturv thev liveil in a 
State of slavery to the superior castes ; and they an' still compclli**! 

' ■ by custom to live in separate hovels outeiilc the houiidarv of the. 
’Vilhige, and to perform nil menial services. 1'hoy are described as. a 
laborious, frugal, plcasuredoving ])eople, omnivorous in diet, and 
-capable of. . performing ifi^h hard work. IJnelnssiried Hindus 

g , 666, 890) consist of- aboriginal hill races and wandering tribes, 
umericaliy the most important are the Kami ha and Saums, tw o 
' ^ i.'Cognato races wlio inhabit tho monntainous tracts of the Vki8t<!rii 
Qh4ts attached to several of the large zamlnddrls of Ganjam and 
Vizagapatam. On tho Nilgiris, the Hboriginol tribe liest known to 
: Europeans is the Todos, a sfiilwart, haughty race, who domineer over 
, the more timid jungle folk, Ifnd confine themselves to the pasturing 
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of bulfnlooa. It is believed tlmt tho Todas am now dying out, for 
in 1871 they numbered only 693. Tlic prim*inal wundering tribes 
are the Briujaris and Laiubadis, who are to l»c fouinl in all parts 
of tile ooiintry As candors of grain and salt. 

The Mohammedans are thus sululividcd:— Suiiuis, 1,6.54, .529; 
Shuts, 69,302; Wahhahis, 3954 ; unspecilied, 130,n7‘2. A more 
familiar ilivision is a mce one:- litibhay, Mopla, slmiklj, ' 

Sayyid, Fath.iii, .niid Mughal. Tho Lahhays (312,088) aie the ilc- 
sccndants of Himlii converts, and are traders by heredii:ii\ 
palion, althougli many now employ themseUes as stiilors Mud 
tisla'iiiim. TheMoplas (612,789) an* the dcscend.ints <if Mnl.ivjilam 
Converts to Isl.im,- the head of the tribe, tlie (»f K.m.JiiMr, 
being deM'iMideil from a lisher family in Alalahar. 'I'hey are .^i liard- 
working, I’nigal ])eopIe, but quite uncdiie.ited and very l.iiiatieal. 
and uinler ilie iiilhieMee of leligious cwilcmcut l)a\ (' ofti‘n •li'.tuilted 
the puliln* (le.iee. The .Shaikhs numher 511,112, tin* Niyyids 
89,219, the Fathaiis 7<h013, and the iMughals 12,407. 

< ’hiistiaus aie moie numerous in Madras tliau in an\ other part 
of hi'lia. d'lii V niiniher in the Ihitisli disliiets 533,7<»0, «)f \\)u)m 
4<k.s7y ale Kiiiiipe.ins or Kurasians, and the reinaindei native (■oii- 
\«*rt'^ ; Rmn.in (.’.ilhiilies numiuT 397,07 1 , and Protestants 93,228. 
in 'I’uu.ineoie and (5». hin staler the native ( 'hi i'^liaiis an* still more 
ir.inierous, ejuist it wtiii;; as niiieh as oiie-fouith of tlie population. 
Tin* Ivom.in t atludies, whost* numher ihnaighout soulhein India 
is «*slif!i:i1<'d Ml upu.nds of (;5n,()l)0, t)\\i( tln ii* origin to .'st Fi:in- 
eis \.i\ier. ami ih** I’, minus .lesnit niisMon tif Madiiiu ; tiny am 
p.irtlv uinh r the .mt Inti il v of tin* .nehltiMlmp of (hi.i, and partly 
Uinlel twelse .h suit vieMll.ltis. Plotest.lllt III ISsloiiS d.l t •' fl oiM 1 1 n* 
liegiiming <tf tin* l.i-t eeiituiy. 'rh<’ I ):ilies Were tin* piiiiH'iMs ; hut 
their woik WMS t.iken iq) h\ tin* .Sieiidy for Proiiiol ing ( 'hi istiaii 
Kint\vli‘dge, iimlei u Imni l.ihmiretl llie gii*at I.iitlieraiis i»f the I.i.st 
xeiituiy Sehiilt/, ^.iitomis, Pahricius, ainlSi hwarty. M’he t 'liuieh 
Noei.'tN (‘iileied the held ill 1 > ’ 4 ; Mini suhsiMjUeiit ly an 
Am rieMu • Ini'- '.loll jniin‘'l in the woik. I hc ttttal numher of 
Pnttesl lit n.iti\e Clinsti.ms in soiilliein lini’M (I'rilisli .iinl native) 

in l.''7> u.is 2l*»h4U8, 

Pi hi' I life m,i\ he sai*! to he more highly 'h eloped in M.nlias 
than i I5eiig.ll oi Poiiih.iy. Pnpulniis eitii iinhed, ire not 
niimentus, Iml theii* is an uinisu.il junjioitinii • ns with lioni 

2909 to 2'»,9oo inli.ilntaiits. 'Dn* ^iv I'itii s w tli |inpiila!inri of 
nnne tli.iu 59,n9n ip’e .Ma'lias city (ls71\ .‘JlC, »2 ; Ti n liinopoli, 
7i),5'*t9 ; l.tiip) .52,175 Maduia, I'a-U.m, 51,76(); 

.‘8ali 111, 5*1,9 1 2, 

. -tlver the gri‘:iler Ji.art of tin mPM of Mlidl.is arli- 
lieial iirig.ilion is impossihje, ami ctiltivali«>n nih pemli nt upon tin* 
hteal lamf.ill, V * ‘ ’ lamlx e\eeeds 49 ineln^ a Mar, and ['* liahle 
tt> fall ill! 'Mil . 1 ly. 'Die M.il.ihar en.l^t lslh« niilv pall whcli* the 
r.iilifall hioUgh , )•) the .soutli-WesI liioll'ntm may he tlllstt'dhoth 
Ihr Its aiiioiiiit uinl legulniitv, ntlier tli'.liiMs, sueli ns P.idlaiy, 

an* .ils lepcinleiil upon Ins mo 'ii, hut i their ease the lain 

elmnls Imnc spent, theinsel i ^ in passingovei the W -.stej n Pih.its, and 
riiltualloil heeomes a Hint er ot lui/anl. Oxeithegn p.irt ol the 
jin-'.ideinv the lailiv seasitll is call.sed h\ th*' .south :is( . 11 , 

will'll hn*aks alioUl the eii'l •>!' .Sept eiii her. Tin* tlelt.'is ol iht* 
titMlav.iri. Kistn.i, ;iinl K.iv li lixcm.in tin* only spot on tin* e.nst, 
e.Mst. wliie.li arlil'ieial in ^itioi ahle li sum In in iisk of 
t>i ( .isional se.n’eily Of tin* t«ilal e iihout 9 p<‘i‘eeiit. 

i> ngurnetl as “ih v ” l.nnl, oi tlial i. Ii is s<»lely tlejtemlent upon 

loeal r.iinfnll ; 15 per emt. as “ " l.nnl. iiiigind fnun ri\er 

ehaninds ; 2 per eeiit. as garden I iiiig.iled Iniiii wells; :iiid 

;d»out 8 pel cent, t.illow ninl p.isiui The pinnipal ftmd staple.s 
are liee, iholn’n, Inmhu^ r*iij , ami # o/y/. The most <-»uiniion oil- 

.seed isgiiigelly. t Janh 11 crops f om| >1 i-^e toh.ieeo, sugjil ■earn*, <‘liillies, 
hetel-haf, ami ]»hnitains. Tin* flint tnn- .in- ••oetjU’iiut, arci a-iilit, 
date and palni>iM. ]».ilm, jaek, tam.n ilnl, .nnl imnigo. Special en^jis 
ilielmle ettltull, iinligo, eolh e, tf.i, eiiiehoiia. 'flic ]uinci])al eollec 
tiaet .stietehes along tin* .slop s.il the W'e .lern Hhats tioill the north 
(if Myson* almost, dow n t'» < i jn- V'onioi in. Thu larger ]iortioii ot 
this .’iica lies witliin ^r>s..|.. Tuoig^ and Ttavaneore stales, hut 
AVaim'ul ami tin* Nilgin hill . .ne w il hin Madras. Tin* liist r*otlee 
phiiitathm was opeiietl in tin Wani.id in 1849. Many ol tin* eaily 
clearings proved uiipmlil.ihh , ami the enterprisf* made little jiro- 
gress till ahoul 1855, in wliiih Y»:ir the tot.il 4*\pol Is w I'le 32,900 
ewts. t'oifee, whi* h is nniel cult iv.ited on tin* 7^’ i igii is, now v<»vers 
in the whole pn-sidein v Hil, HS aeres. Tin* tea pl.nil was also in- 
trodueed into tin* Nilgiii hills ahoiit 1840, hut was mtt t ikeii np .'is 
n eoiiimcreial spe* ulation till li86.5. The ama under te.i is omm- 
4000 acres, ami the exports in IS.S()-SI were 2r»3,9to ]t>. 'flu* 
cinchona pl.int was .siieee.s.d’ully inliodueed into tin* Nilgin hills hA 
(juvcriiiuent ni iMiO. In 1880 81 8l7 aeie.s weie innier eiiltiv.i- 
tioii ; 1, <187, 637 plants were laiscil ; ami the rceeijits of sah '' w* le 
£39,618, llte amount in 1875 76 being only .Ct9s9. Tohaet o is 
oxtc*n.siM*ly grown iii (Jodavari ami Kistna (ii.stricis. 3’ln* greater 
]iart of the .soil in Madra.s is held by the riilli\.ilors diieel from 
Governim‘iit under the kiiowu as rdtinfuutn. 'Pin* .iverugc 

rat« of Guvatnnient nsst‘.s.sment is about 2s. 3d. ]'er a* r * on unirri- 
gated and 9a, 6d. on irrigated lamK lu 1880 81 the, total reveim© 
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fioiii tilia ftoun'f* ainonntc<l to £4,170,052. Rrsides tlM***^ lanila in 
llm JjiiikIm uf tin* Govcniiiiciit, lljnre arc* also jiiniirirtary or zf/mtn- 
in all |Kirt.s ot* tijo roiiiitrv. TIu m* < stati s ar« dtlier tlio 
Tiaiiaius of aiic iriii principalitifs, wliirh tli*' ImMtT cannot soil or 
••n< uiiiImm* licyoinl liis own lif»‘ intci<*si, or tln^\ arc «‘icjtliolia of 
liiitish I'tic and suhjc'cl, to iln* u-nal Iliiwln cii'^tom of jiartition. 
^J'lic total an‘M of tin* znnumion k ali'HiI *J1 niiUlou fturc.s, 

r»r onc-toiirtli of the ]iol«‘ pu sah in v, 'rii'- nA oi tiilnite ]»ay- 
ahlc to (rovcrnincnt in pcrpi-luitv aiiioiint^ 1" almiil £r>0<),()t)U a 
y‘*!ir. Tcvi*iiin*-fi'‘'- oi .juit-n i»l of iainU math* for 

i‘ch;^ions cnd<j\\ inrnts tn* loi r. n-cs to tin* slate, occupy 

an :ioop,.(/Mtc ;m(m (it .1 liffli* o\. I I.atin.oott .i. m 

JA/zy//)/. Mii.h.i t po -< ■ . r- \N ' 1 i).lf iiMmifaftnrcs. The 

Mcpaiatioii of tin- colliT hciiv \ p..i | i ..nst i1 iih* 

m.siiH’ss cal 1 ini oil l»v iiicat t»| I.iiiojmmm ' I aijil iirnlcr Kiirti- 
]«*an Kiipcn Cniftii. Iicl ul.ichii»'| m < oii>i<l*-i ahh* tpian- 

titjes, Init of iiifuior I'hc Mopoiiant o| the Jai^c 

mamif.ictoi ii-s aic llipc torion mil! i M cli stah- 

lislnncnt miintiMinl l.\ iln l;.: i mit in S..iith Kaiifiia, Mp'.ir 

woiKn in <i. Ill) III! ai \i''il. Hill a |iltc l.c toiy .il \ i/a;^.i- 

pat im. t |i to 1 1 

tllli-il the m.iiii .iMnl. oi . \j.oM M.i^-ijlip il.mi, where tlic tii-'t 
Kii'/lmh l.i< !oi \ ..II f Ic- ‘ M^•.m I'l.'ln.i.t was I '.i.il.h .Iml in 
cn|o\ 1 il ;i -.j.i I 1 il I C|M|I it It'll It ll . I lilllt O W lilch Were V.lhleil tor 

tin 111 -liii pi < II' \ "f II' il 'l\' ' ^I’h' i'-* still a sm.il 

tleiii.iml loi ill* i'aii ill, the Sti.iit ami the l'<‘rsiaii 

(iiill ; hill M.im )jt ^t. j L Milx hi alt ii the Imliaii espoiti r 

tint of the Ii- I'l N.iii i, li«iwt\ei. sii h<»hl their own ill 

the loi il maiktl, in l.n .■ ol sinniioiii opjio-ilnin. Altei weaxini^, 

•Un-r ir it'lls -ilipeaM to he till '■t W iilesjireail native ii, 
dU’tiv. \nion;f al !-i -lalitle-. wliiih h:i\i li:tile»l Knri»])can 
IhellV Iiiav hi* nnlllloiie.l tin etX ot 'I'ni llillopoll, 

enh^ ol i\oi\ aid hoin woikidat Vi/a-/ ip it im, ami saiida; m 1 
at Ivanaia 'I’he iiia nn l.iet ni e anil ‘■ il" tif salt is :i (iovcrii- 
im nt inonopi>l_N, t.iniid <.n nnd« r ehe,* snp«'i \ Islon. 'flic proees*^ 
tinplo\eil is sola! e\ a|M»i at ion, ami the «■nl^e t-a-tein eom-t-lim* 
fioiii ()iK-,a to ( \ipe t oiiioi in ailoiiL iiai uial laiilitie-; for the in 
dil'-tiv. 'The pii paiatioii of aiiaek ami to.hlv spiiit is also a 
*lo\einimnt nopi.l\. ( »n lie' Niloiii loll- oid .o Del 
eouiiliv I'll I ina nnf.iet u J I <1 hx laoopean tii iji et to an 

• dul X of <>d. L:alhi 

'I'xxo '^naiaiiteed lailxxax ininpiliii-, tin* Matliasand 
the South Indian, Inxe iheii lme-> almo t tntnely xxilhin the 
]insidinex 'I'he Madias llai 1 \\ aX . x\ li n li i mi m-. I al Ihoi hnr xx it li 
tin ( Il eat 1 mlian f’eiiim iiho .-x h m, i niis ‘■out h-i a -t to Madi.is, and 
lilt n wi st iieio -i the |ii llIn^ 1 ll I Iti r.i \ pur, with lii.oiehes tt» liellai V 
ami Dam.' doll 'riietotd lem.',lli l•|"'n ni l^sl wis.s;»s mile-;; tin* 

I apilal I xpi mh d, t l<i, 1 1 1 ; tin* n« t piolii . I I zT, I'lo, eix im; .i 

dixidend III 1 i pi r tint mi llie tajntil i \|m ndeil. '[’he .South 
Imii.in h’ailw i\ 'iiaiiiMV oiia-^e) inm- le'ifli lioin 'rnlittnin tt» 
-Ma*lia . In I's) tin- total hnylh wm lioS mil* ^ ; the capital 
i-x jiemh'il, t .III I ; .iml lie- m l pmlits xielded i tlixiilmi'l t.f 
Linpeie.nl 

i 'ininiif n >’ ttihf Tff'if The eoiil iiMimi-; s.-alioaid of the Math. is 
picsideliex, XMtliollf .in_ Hall ai hai the ii|st laliK, has 

leinhd lo eieali* a wi'hlv thllu-itl liatle M.idiis mix imhiets 
neai 1\' oiled la If tif I lie total si-.i h.n lie eolnliiel e.'; iii St ■ ".ms Malah.ii , 
oiitainiii II lailxxay feiniiniis iieai Calieiit ; en<hi 

s.iri, xxith It'S tliistei tjf pmN altiim tin* tmiL^e of the ihlla; 
'rmiievt'lli, xxilh the iiexvhaihiinr at 'I’nl i. .iiiii, whi'li has opt mil 
laii;e th iliiio-. XX itli < 'ex Ion ; 'i’.inioii-. Soiilli Kano.i, llan_;ani, .iml 
Vi/ lo.ipataiii in t he mder v« II. The tot al fm i iy n 1 1 a.le ill ISSiI S| 
was as |..llows Tin* imjimts .iinminteil (o 1 d, .M **, 7''d, «•[ whitli 
lottoii piece eo.uls and IXXlst made lip 1 1 !,!*' 'S,:}7n^ p.MUl t‘l.h.8. Ill, 
ami apji in 1 *.ll7.»‘im 'The e\ poi Is amoiinteil t'* l’n,-?71,IU.”>, the 
t hlef ill 111- hiilio ■ nllee, f 1 , "'.I.'!, I I'.M 1 ; 1 a XV cot loll. in'Ilhl'JT; Id.hs 
ami sl^iijs, L 1 ,'.ii'»l , 1 S‘J. ; 11 . r, 1 -I ; sceils, 7< ; llnlimi, 

X(;n:{, in:; ; ‘^pn.s, l i7'.»,-'*'ii ; ofls, i:i72,Jl!*; sn-.i. t.mi.ir/o. 
d’he lot d niiinhi i ol x e-s. Is em_;ao''d in loreioii lra«h' l!i:i1 elcaie'l 
ainl eiitci'd Madias pmis m l**'sit .si was r.*.it7. xxilli a toiiiiao,. ..f 

1,177,d*‘'7 ; tin* itiasiiD.r iia.h- w i i midm t* d hy ll.Idl) xewK, 
svith 1 toii-^. tor polls onl -ide Madias pi esideiit’x , ami 

24,0.07 Xe.sSels, xxitli \ " s.', f,,p |ioi|s willlill the ple- 

sidcni'y. 'fhe ilii]»*«l 1 .m-e of lld^ a.tive ro.mtiiio tiuih’ liiav ^m* 
fjatlicietl from the l.n t tlial 111 1.'*7d 77 'll." timt ve.il of the late 
lamini') lln* iiJip'M Is of .ji.iin ml.h idx n.^- to *;.'z2,8r'n toijs, hy far 
llic ^rc.itcr part et)iisistim^' ot‘ ini fit.ni P.. m;.il 

ytJminis* ntf ii*ii 'riie snpi-. me .\c.iili',.- autlimitv is vcsteil iij 
tho^Kovei m>r, xxith • emim il of tin., iinndtiis, ol xvlimii one is (he 
coiniiisindcr-in-tdiief ; tlic otheis helmiu to the t ox'euaiiteil cixil 
HiTvicc. F<*r leoi.slatixe pulpo*-'-* tlii'. .onmil is ineieaseil l»y tin.* 
preHi*nc<* of the advoeatc-t'em ial ami fimn f.inr to . i^lil other iiitMii- 
jiers mujiin.iteil hy the ^ox'ciiior, of xxhom not l. ss thsiii onc-lnilf 
mu.st he iioiJ-ofrn’lals. The local adiiiiiiistiai ion is oigaidzed with 
the district or its niiit. Of these di'-iiit ts there are twenly- 

fjiic in all, iii(:liifliii;| the Nilgiris and Matliascity, of which 
oceiijty fill evceptioiifil posj^ioii.c Kach of the remajniiig iliytriets is 


miller the jnriflditxtioii of a collector-magistrate and a sr.ssioiis judge. 
Ueiieatli tlic. collector-rnsigistrnto coMo flepiity collectors, suh-eol- 
leetors, and assistants. Kach district U siihiHviiled into Muks, 
iiunihet'jng one liundicd ami fifty-six in all, under the charge of a 
tahsUdiiT. fSaeli luhtlc comprises from lifly to one, hundred villages, 
which comstitiite the ultimate units for fiscal and administnitivo 
|MtrjM)scs, The herialitary village olficials, to he found in almost 
every Hindu village, are employed to peiform minor jmhiie ofliees, 
revciiiie and judicial, and are inadequately remunerated cither hy 
fees in grain ami otln*r cesses levied from the. villagers, or hy a 
rethietion in tluir land assi's-sment. The lieads of villages and 
village at'eoiiritants {httrnam) enllcet and aecoiint for all revenne, 
riites, and taxes within their respeetix'e villages or toxvnsliijis. 

Li»eal uml munieijiMi admiTii.stration, ine.liiding roads and eoni- 
municalifujs. >ehooIs ami j>riiiiary education, public health and 
lueal emlnxvtiiciiis, together with .sjiceial taxation levied for any of 
these purptist.s. is jirovidtH} fur hy special legislation passcfl in 1871. 
Kiitiic ili-tiitts i»r, where tlicse arc of iiiiTnanageahle si/c, ]iarts of 
<ii.slri((.s haxc hcmi coiisl it ntctl local fund circles, cai'h under the 
imiiiagt iiiciit i)f ;i hoard of coiiniiissioiiers, of xvhich the colleetiu* is 
t‘X ttfiii m pir-^idi lit, and tin- district engineer, iiH'ilical oHicer, ami one 
or iMoic cix il ollif'i i s .Ilf idlit ial memher.s. With them are a.*^.soe,i• 
ated at. least :in ttpial iiimihcr of native iioii-otlicial ge.ntleiiii‘ii, 
appoiiitt'ii liv til xcinmciit. 'I’o these hoards is cntl'ii.sted the entire 
iFiaiiagcim iil nl‘ tin* IimmI interests above iiaiiit'd, subject to the suh- 
iiiis-mii t'i .HI .inniial Inidgcl f.»i tin* Minction of (ioveriiment, ami of 
a icpoif. t'f tlic lji»;iid\ f i.'iiisaclions at tlic close of <*aeh year. The 
twi III X -t>m* dislriit^ id tin* pii'siih*ncy ••oiiiprise thirty live sueli 
local tiiml ciiclis, 'riic souiccs Ilf income at the disposal oftlic.se 
hoards ;iic a. grant, fioin piovineial lunds, ii siiec.ial liiml late not 
•ding om ‘t}tt in tin* nipee of tlovernineiit assc.s.smeiit, 
lolls, schiMil lees, local ciidoxvinciils, ami other minor special funds. 
Miinicip.il .idniini.Ntr.il ion of the larger toxv ns is ]»rovidcd for hy 
iioards ot (own eoininis^'innci s, ciui^titiited Kimilarly to the local 
ho.irds.i-. rcg.irds ollii ial ami iioii-oflicial ineiiihcr.s, exccjit that, with 
the coll -.cut of < lox cl iiMiciit, the latter jii.'iy he ele.eteu hy the rate- 
pa vcr.s. Ilcsidi s the ahoxc-nained local iiiterc.sts, the commissioners 
Ilian. igc the loc.ii .s.i ni I a 1 ioli and iio*-pita.ls of the towns, registration 
of hiilhsaml dcalhs, lighting, and police. zMiont lifty towns, in- 
cluding M idi.m I MX. with in aggiegatc population of 1,600,000, 
.III* piox'idcd xxith iiHinici]).il adiiiiiiist lation, acd the. niimher is 
.-.tcadilv ineiciising. TlicInmUaL the disposal of i l.e eoinniisKioners 
coii.si''-t, of rales on hmisesand l.imls, a taxon pi ofc.ssiuiis ami trades, 
a wheel ami aii’in.il t.ix, lolls and ferries, scliool ami market fee.s, 
A *, rinli r the .idiniirmtratioii of lliesc local iiiid municipal hoards 
gic.it iiiipnlsc li.is li. cn L'jxcn to tin* ilex clojnneiit of road.s, eduea- 
tioii, ami hovpit.iK .iml dispcnsaiii s. 

Olid lirp- litiifnrr Down* to 1871 every branch of 
icxcnm and cxpeudltuic tliioiighoiit. India was managi*d in all 
dclail.s hv tin < crniiicnt of Imlia. I'lidcr tin* deceiitnili/ation 
.•-I 111 iin* of ill. it xcai the rm.'iiici.d adiiiiiiistMlion of the jail, police, 
and etliicat lomil scrx n cs;, loc,.tlit.i' willi <*ertain hraiiclies of th« 
medical, .saiiilaiv, and oilier iniiioi m i x ices, xv'orc triinsfcrred to the 
(lox criinicnt of .Madum, .ind .igi.ml ol .i .single fixed sum from the 
impel ial funds was assigned lor their in.iiiiteiiiiiiiH*. Tlio local tuml 
hoaids, deserilu'd ahove, w me eon.stiluteil m the sanm year, and the 
municipal adininisliation iinjnoxed. 'riie provincial expenditure 
is almost cntiiely met hy a grant from im|icrial fund.s ; and the 
loe.il receipts henelit in a .similar way liy a siilwidy from the imperial 
hmlgiU. 'fli'* folloxxing llgines .shoxx i he, icvoiiiio and expenditure 
under cadi head of fiii.i'c' tor tile year 1880-81, exclusive, of the 
rhaiges under the la ul-ioi army, interest, and imperial public- 
work'-i. (1 } Impeiial : total lexenne, l*S,.''>-if),451, of which about one- 
half, £4,2Sl,:j:kn, is derixed iioin iln* land revenue, and £1,433,974 
from salt : e.xpeinlituic, i". I7.\t>.‘i;'). (2) Provincial: total revenue, 
H)2, of xvliieh .llSldUU) foiins the. allotment from tho im- 
perial funds; expemliinre, .ilt71,ull, — the main items being })olice, 
A'uru, ; l.’ixv and pi.sliee, £ I uri,lKJ2 ; public works, £142,187; 
etlui atioii, £',»o,.s7f). • :Di IhifetterccL local funds : receipts, £24,768 ; 
I'haigis, .ClU,ii28. tl) Felteivd hwal funds: income, £748,31 o ; 
cxpi iiditure, .t:729,7 Mi. (n) Municipal: total revenue, £137,364 ; 
expemlilnre, L'12‘J,r»27i. Th- gross revenue of the presidency was 
.i:P,n:}n,l r>2, and tin* exjieiidirure £6,89.3,960. 

../r/y/i/.- -'I’he ^ladras army garrisons, liesides the whole of Madras 
proper, the adjoining slate nf My.sore, the Nizam’s l^utiiinions, the 
(k ntial Driivim-es, and Ihilish liurinah; ii regiment is also usually 
.st.itioiied lit Durnmia in the (’’hutia Nag})ur division of Bengal, 
and another id Cultack in (drissa. The entire force consists of 1 
regiment of Kiinqie.in cavalry, 19 batteries of European artillery, 
uml 8 rcf^ments of Kuiopeaii infantry, with 1 company of native 
s:i]»peis and uiiui rs, t regiments of native cavalry, and 40 n^giments 
of native iutaiitry. In 1S80-81 tho European force numherod 
19.229, and the native army 30,958 of all ranks. The military 
expemliture charged against Madras in ISSO-Jil^Was £2,722,105.' 
Tilt* prineipnl cautoiiiiients arc Kdmpti, Secunderabad, Bangalore, 
Bellary, ami Rangoon. St Tliomas’s Mount near Madras city is 
an impoitant station for artillery. Tlie two military aanatariuma 
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are Rainanavu'? near Dullary^aml JaknUUa or ■\V»‘lliujrtoii in Ihc 

^ Stafhsfics.-^ Aw nirly task of tU«‘ Kiiglish juD 

iiiiiiist ration was the rept(‘ssiou of tin* aystoin of l>lack mail lovieil 
hy luimls of Kavilgai-s, wliioli was not fully oxtingmsIiCMl for many 
\i*ars. Hy a Gnvoriimcnt regulation in 1800 the village jmlieo was 
Iilnrotl miller the head of the village, and heeaine practically the 
most useful (although a somewhat <1 is honest) agency of the magis- 
trate in tile poli(!e administration. The Ma«irn.s police force was 
organized in its present form in 1800. Jn March 1 S81 it consisted of 
a total strength of 26,415 oHicci-a and men, inainlaiiied al a iM*st of 
£364,288, 111 1880 the total number of ]uisoiiers ]>assing througli 

the jails in the nivsidcncy was 27,708, considi raldy less ili.m 
during and after tlie famine ; the daily average miiiilu r of pri !.iiirrs 
was 12,202. Kiluciition was alforded in 1880- SI by 12,87^ schools, 
attended by 827,808 pupils; the, expenditun! Mas .fiSi.srd, of 
Mdiioh £’86,641 was contributed by the state, 'fhe cliief cdui a- 
tional institutions are the Madras university, the ].rovineial cMlb-m* 
of Gombacomim, the Madras ( hristiaii eollegi*, the Mom Iom Tio, 
iestant college, S. 1*. Ju’gh hcliiuj] at 'raiijoic, nu difal riilli ;;e, 
civil engineering college, I.awiciiee asylum, si liool nl :igi i« nil on-, 
school of onlmniee artiliecis and school o| ails, .md lln* milii.iiy 
orplirinngc at rtakamainl in uiemniy ol tin* Jale Sir Iliinv 
Lawrence. 

Cl/tntfif nnd 'Die climati' v.irii s in dilh nnt , ol 

Die jU’esideiicy, being detci mincvl by IlnMiii «li\*ise gMn«i iiiiiial 
conditions. The Milgiri bills enjijvllie « limalc «»♦' th*' tnnp. i.ilr 
yone, vith a inoileratc lainfidl, ami a 1 1n i imiim-lct iai« l\ i-m ••• d 
jng SO^ l'\, and sometimes railing to llit- lirc/ing iMniil. On the 
Mal'ibar coast the soutli-west monsoon biings an « i.dnr.ill. 

reaching 150 inches in the year al. eeilaiii .s]m)|s. MinJond- 

liangillg on the slope of llie Wesleui ( Ili.'ds somcl ina Mb-rni c I h.- 
•Min for numth iiflm* month. Along tin* eM-t<*in csi.r-i ainl «in tin* 
central table-hinds tlm rainf.ill is com|iiM:i1 iv flv low, but lln* IumI <»!* 
tin* hiiminer moiitlis i.s t'xccssive. Al Masuli[Ml.«m lln tiniiim 
meter fieiuieiitly risi's to above IIO' F. in tin* ‘-|i,,il,.. 'l’|i,. \\li..|r 

roast of the Hay of Hi'iig'il is lialih* to dis.i-lions « y. lorn s, v liich 
not only M'reek the shipjiing in the mads, bnl h.i\ «• i (-|M a!**dly ov « i- 
■whelnmd the low-lying poits. 'J’lm mo. l l•l••\ahnl dno-.i^s aic 
fevers, diarrhcca, dysenlery, and otlnu’ bowel compl linl-., ilndM.i, 
and smrLll-]iux. 

JliUunj , — Until tho Jhiglish coinjiii'.Nt tlic wlioh'ol .sontlicin Indi.i 
hud never acknowledged a single rulcj. Tin* dillienlt n.itni'* ol tl •• 
hill passes and tlie M'arlike (‘haraj Icr of the liigld.nid liilu.s loib.nle 
the, growth of great empires, sm li as .sm t i rd^ d one .nn»lln r on tin* 
]dairis of Ifinilustan. 'rin* Tam’d eoniiti\ in llie < \tM*mc .Moith k 
traditionally di\ided betivii-n tin' ibicc kiii,,<bims n\' r.imUa, 
C’hola, and Cliera. Tinc’M'cst coast Mipiilicd tin* nin*lrn-« ol a 
iiiomtrchy which aftcrwauls c\l(*ndc<l o\ei tin* Inehlands «•!’ 
Mysore, and took its name Inmi tin* t’ainalic. On the imilh c.i-t 
the kings of Jvalinga at one time inlcd om i* llic ciitiic Jme of sc i- 
lioard from the Kri.shiiato I In*, Gauge*., llimin hgt nd Inis pi**sci d 
marvellous stories of thcsi* eai ly d^ nasi it*>, but mii onl\ antln*nln 
evidence, consist .s in their iiiM-iijilioii.s on slum-and la ami lln ir 
noble ai'chitecliire. The Jdohainnmdaii ini.nh r lir-t c-,i.iMi*,ln*d 
himself in the south in the beginning ol tin* Lltb ci nlni v. Al.i mi- 
diii, the, second monarch of tlic Kliilji «lyiiasly at Delhi, ami In. 
general Malik Jvafur coin|Uered llie jl.craii, ami o\*itliiMv tin* 
kingdoms of Karnataka and 'r«‘lingiiiia, wliieli w. ic tlmn ilm nm*’. 
powerful in southern India. Hutafler fin* Millidiawal ol tIieiMn-.il 
man armies the native moii»n<‘hy nDA’iJ.i *.niagai amsr mit ol’ llj(* 
ruins. This dyna.sty gradually extended its dominions (lom m .i to 
Bca, and reached a ))itch of ju'o.sperity befun* unknown At l.'ol, 
in 1505, it whs overwhelmed hy a eoinbination of tin* four Abdiam- 
inodan jirincipalit.ics of the Deeean. At the elos ■ of iheitign of 
Auruiigzeb,* although that emp«*ror noininally e\i« n(lcd his sn\i* 
reign t y a.s fur ua Cajie Goinorin, in jeality South linlia had aL-.iin 
fallen under a number of rulers Avhoowm d no ii gnlar alh gi.niee. 
The iiizain of tin* Deccan, hiifisclf an iiideiu-ndt nl .‘.ovcm ign, ii jur- 
sented the distant of Delhi. The nio*it powMlnl ot In-., 

feudatories was the nawab of the Carnatic, uitli his l•a|»it'd at I 
Arcot In Tanjore, a descendant of Sivaji iiilcil ; and mi thcicn- 
trul tabh*-laml a Hindu chieftain W'a.s gradually t staldishing In-* 
authority and founding the state of M^son-, de.stined .soon t*» imss 
to a Mohaiuincdaii usurper. 

Vasco da Gama cast anchor off Calient on the ‘jOtli May I4li8, 
and for a centuiy the I’ortngucse r(‘t.aiMcd in tlieir conlnd tlie 
commerce of India. The Dutch began to cbtablisli them.seh es on 
the ruin of the Portugilcao at the beginning of lln* ]7t]i centuiy, 
and were quickly followed by the Kii^ish, M ho estaldislied tiiein- 
selvos at Calicut and Cranganore in lOlC. TelliclieiTL bt*»*.ime tin- 
principal Hritish em]ionuiu on the west coast of Madras. The 
rortugucse eveiituitlly retired to Goa, and the Dutch to the Spire 
Islands. The^fiist English .settlomcnt on t)io east coast wa.s in 
1620, at MasuUputam, even then celchrated for its fabrics. Karthcr 
south a factory, the iiuclotis of Madras city, was erected in 1639. 
^^dicherri was purchased by the Freiicli in 1762. For many 
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yc*ii> tin- English and French traders live«l ^M Mi cfnlly .side by snh-, 
and with no ambition for terri I oiia I !iggmmli*.i im*iit. Tim war of 
the Aiisliian Hiiccession in Europe lit, the liivt lljiim* of hostility 
oil the Coitiiiiandel ooa.st. In 1746 Madras was l<nied t<» MimVler 
to L.ihoiii*dnnmiis, nml Fort St J)avid reniiiiiiid the only Hiitisli 
pjiNSi-ssjoii in Roiitliern Jn«lia. Hy the iiea.*e ol Ai N-l.i-rl,.qi, lle 
Mailr:i.s was lestoietl to the Kngli.sh ; but tn'iii thi^ turn the 
riialrv of the two nations M‘as keen, jiud found its o|>pi»i 1 nnil ii s in 
th'* clispnted Mici'es.snm.s Mhich alwa\s fill a huge pi. n r in tirmntal 
]n»liiii s. F.iiglish inl!in*nce Mas g(*neriilly al)!** to .s(*i mi* tin- ta\our 
of 1h** mil ls Ilf the (’arijiitic and 'r.injore, wliil<* the Fien. h sm - 
I eed<*d in jil.H iiig tln-ir oM II nominee on tin* thi"M«* at 1 1 \ ili tah.id. 
At l.ist Dllpleiv losr to ])!• the lemporai'\ .ulntfl of the l.ilr Ilf 
.Siiiitlmili I!I*1I*I. hot 111* Mas DM 1 tliiow n h\ ('liv*. wlio-e di li’ iii o n| 
\riot in 1V;»1 Inrms I 1 m* tni iiing jmint mi Imliaii Im 

the I'low Hill': \ i( to] V of W.mdcwash M*as won h\ l.’oliniel (.iftci w .mis 
Sir F\!'*'< null*, fi\ri* L illy, ami in the follow mg \eai, di spiti* In-Ip 
liom Fiiodn In i I i M .Is i*a jitnied. 

TIioiil'Ii lie* J'jii^li'li ii.nl no longer .m^ F.III up* :ili tin v h;id 

\tt todiilMitli Ahili.iminrilan i.m.itiMsiii and t in* w .n hki* jMipiil.i- 
temiil 1 1n' higlil. mils III M\siiii* 'riie dMiasl \ Imimh*'! h\ llxdnr 
Ml, md tiTiaiii.ii mg in Jn*. .son 'I'ipii Snll.m, pio\id it*-! It in loin* 
‘Otil.il uam, whl'li |i lili.itf.l Oiilv m 171*1*, tile niosl Inimid.ilile 

.mt.igoin l wlmii tin- ii''n-.h h.nl i-mi i mo'inlen-il • -.i-i' H^Jnn 

All .iml Im Dn* In ginning tlm pii-r‘iil miiTiim 

.M.nh.i li.i- lm'-\. 'I m. i r iil.n w.ii . hnl o. « .i ai.ii;i 1 dm! ni h.m* • *- li.i \ « 
j » .li'* i h'l m*‘ I m* i-l n pir -loii 'Tin gow tio / s m Ioi*.i! • In* ft. tins 
ni'i**pi mil m I' .'ll hi lln*:i •■oi.iiIin w.i. ii'd'il to 
tin Lnli.h fWi t i o;i-| . t hi* h ild.il .in .h" l. h*\ of t In* Nans, 

ami lln o In. mii - l.m it n :-m ot tin* Mopl is, lia\ i* inoi »• i li.ni oiii'i* led 
to r.'h. lln-o iinl hlo.iih In <1 III tin- I-Xln lin I -• M 1 1 1 . 1 1 n* M l Id lllh(*s 
o. I lip llr lull , of (imj.miami \’i .i‘_:.:p,it mi iii\'*oiil\ litily 
h iiMi n liahil of i-uhoidinal ion. In I " ;i, iln- .t i/i i m/ni rt of 
Jliim-iii nitlii-, i< mote Ii.nl w.i*. .nt.nlicil h\ ( Io\ i j niinjii lor the 
• ‘hi It i'll I I (>mhn t ol it . ) hn-f. .\ n i injin i \ t In n m .1 il nl i d l•'^e■l]ed 

I lie w i-lt* ]>i m '• among t he 1 1 1 he ol K, ml "I Inmi 

undi‘l lln*l ol nnrt'fh, 'tin pla'll'i li. i I) * lljij il t -si'd 

TIj' dill' 1- lit h*lliloMes I Mill j'l i* MIlM lie M.nlia- plesiihinv li.lM* 

*• !i a. .pill' 1 hv llic Diilish .It t.ni'itis il.'h* In IDil lln* Iraet 

• •iitln. • M. I'll. IS I it \ . now t Innigalpiit dtstin t, w;i-.eidt'l hy the 
1 iiaw.ih 111 \i.Mt, In 17**0 llie Northnn t’lh'ai-, out nt whieji tlm 
I l*’n I < 'l h nl ]| • • Iilly Im . li'lllt ell, Wi I’e gl.iiih'd to tl.-e I i.mpiuN hv 
tin* ,^l’''.!l.^l emp»*ioi, hot .'it the pi. e iy| ;•]] Minnii) ttihllte of 
,< jiiijiii'i Full I edit of < loin ill ion M I 1 •* In t .n ipni ed 1 dl I w ln*n 
tin t.’il'iti W.I-; I "iimnited foi .i lump pi\iinin. In 1 i 1* i 'ripi'i 
M.i I - I ’) I Ih d h) . • ih' tin* Fi.n.nn.iliai now p.ntol Salem liut net 
>lilihn.a'id Dmdi'g.d .siihdi\ isimi ot AInhn.i In 171'.*. on the 
1* • *'1' * I m l l••n ot M \ *.>ie st.iti .'ll tel Tipi'i . di it li, t ’oimh itoi.- ami 
l\<ii:.".i Ml h* appiopi i.iled .is tin* Iii*ilidi slini*; mid m tin- s d,,,. 
M.ii tl'»* Alain ilia Jaja o| T.m|«»ie ]t-.i-r]ii,| ih,. ad iinii i -t i .i t imi of 
In liiiih'iv, ihoiigli Ills ili*si I miant n taim -It it iii.n t.mk till I 
in I’M-llaiv-nid <'udd.ip.ili w»i>* m nl.- o\.i 1,\ lit,* 

I I \ di i.i iKni 1 o d'-l I a \ tin- i \ pi ii* <■ ••!' a ii i m i ■ .i id * ii]> id i n \ h i < •*. 
In tin* ioilowmg V’.n tin* diiiiiiiiii)ii . kI tin* u.iw.ili ■•! tin- * .irn iMi-, 

• tl ndimr along lln • .e t to.tg idiin'-l • oiitium-iisl v liom Ntll-ui' 
to lilili'-velli, well* Iis'L'ind Jilt" tin lialnL ii| tin- Hiiti-li li\ a 
]'i:pp»*t who lui'l lu-t n ]int npo'i tin llnmn- Im tin- puipo^i- 'I’In- la^t. 

1 il ular iiaw.ih of 1 111 ' I 'ain.ilii* «lied m 1 ".‘•.'i , hut liu n pn *• is1.it 
.diil h'.iis the till'* ot |•mn’e ot Vn *»!, .iinl J- !• . ogni,i d a-, the Inst 
native imhli-ni.m m Ma-li.is. In 1**.'.-* Dn* ii.iw.ih of Ktiini! amis 
d< po^(-d tol misgoVfUmn lit .md ai p|i l-'li "1 1 1» .r on, .md lllstriii- 
loii m X'-ih 

M\i)i:\.'^. <”ijiil;il of Mmlni.s picsidtiicy, i.s .sitimtisl on 
till* sca-cnji-t in l.'L' F •'^'' \ SD 1-1' Til ’ 10. long. 

vMtlmugli at lii.st .'-i'dil llic city i»i'cscii!.-; ti disnppoinl mg 
tippvnnmcc, nml [‘o- not n single Immlsoiim streiT, it 

li;is .s(-\i*ral (‘diru-fs of liign urcliilcclmnl luetciisiiins, aiid 
inatiN s|Mds of i.-al inU'ie.si. Sci-ii from lln* l ouJstcud, 

till- fort, a roAvot nn rclniiits’ ollici'.s, a few .spin.-.s ;m<l luiblic 
Luilding**!, am :dl that strike, tlu* eye. louioldy simtiking, 
it <-nn'?ists of tin- lollowing divi.sioiis. (1 ) Dlack Tomd, an 
ill-lmilt, rkiiscly jiojnilutod block, about a mih* sipiaif, i.s tlic 
bu.Miii's.s p.til ul' ilm town, and contains tlm Imiilvs, rnstom 
house, higli coiirf, and all the* inercuntilo olliccs. TJio Inst, 
for the iiio-t jiart handsoiim slructurc.s, lie alongtln* bt-acli. 
On lln- sc:i face ol Dhick Town arc the pier and the new 
Imrboiir. Jmmeiliately south of Dlack Town tbciv, i.s (2) an 
o[jen spun*. wJiicli contniiis tla^ fort, esplanade, brigade jiarade 
ground, (jlovcrnmcnt house, and .several liand.sorm* public 
biiildiiigi on the sea-face. (3) West ami* .south of this lung 
uf Urn. city come a series ot\crov^'ded quarters known by 
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iriotis nativo names— Chintadrapet, Tinivalcswarampet, thowestof Black Town are the diiwtei»\rf’ Veneri and 
iup/ik, Itoyapel* Kwtnampet, and Mylapiir, which bend Pudupet, chiefly inhabited by Euraeiana. and the anbnrba 
, tJio sea again at the ol^ to^n of Saint Tl.on,^. (4) To of Egmore. NanwmbdKnT^Ii^K^ 


(4) To of Egmore, Nangamb^am, and Periunbdr, adorned with 





MAD — MAD 180 


handsome European mansions and their spacious “ coin- 
pounds or parks. (5)^outh-west and south lie the 
European quarters of Tanampet and aristocratic Adyar. 
Amongst the building most deserving of notice for their 
architectural features are the cathedral^ Scotch church. 
Government house, Patcheappah’s hall, senate house, 
Chepauk palace (now the Boveniie Board), and the Central 
Railway station. ^ \ 

Nearly all the most important offices of the presidency, 
and the headquarters of every department, are located in 
Madnat ' Apart^ from the headquarters statt* of the Madras 
army, that of the central division is also stationed licre, 
with a garrison of 1 European and 3 native infantry re^^i 
ments, 1 battery of artillery, and the bodyguard of tlie 
.governor (IQO sabres). At St Thonias*.s !Moiirit arc .3 bat- 
teries of artillery and a detachment of native infant ly. 
Including these, the garrison of Madras is about lihUO 
strong, of whom 1200 are Europeans. 

The population of Madras city, as ascertained by the 
censiu$ of 1871, was 397,5r)2, including 330,0(12 Hindus, 
{(0^064 Mohammedans, 12,013 Knrasiens, and .3(n3 
Europeansl' The annual municipal iiu-onie is about 
^53,000. Madras, notwithstanding its expostMl situation, 
'ranks third among the ports of India in respect of tlui 
number and tonnage of vessels calling and tin* value of its 
imports and exports. The port trades with every ]>art of 
, the world, exporting cofTee, eotton, grain, hide.s, iinligo, 
oilseeds, dyes, sugar, and hums, and iin[ii>rting piece 
goods, iron and other metals, and all kinds of 3‘hiropeaii 
manufactures. The lighthouse, 125 feet liigh, is visible 

• from a ship^isdeck 15 miles at sea. The Afadras ruadst« ad, 
like the whole line of the western const of fndia, is liable 
to bo swept by hurricanes of irresislililo fury, wliieh occur 
at irregular intervals of years, generally at tin*, beginning 

• of the monsoons in May and October. The lirst leeordccl 
T-cyclone wew in October 1740, a few weeks after the furt 
. had surrendered to Labourduiinais. A Frc'iieh fleet tlieii 

lay at anchor*in the roads. Five large foundered, 

with 1200 men on bo/vrd ; and scarcely a single vessel 
escaped with its masts standing, i’erlnqis tlio nn»st 
destructive of these storms occurred in May 1S72. On 
this occasion the registered wind pressun* reached :i 
^ maximum of 63 lb to the square foot. In ilie s|»aee of ii 
few hQJirs .muo English ves.sela und twenty native craft 
,.,.'Were^ driven ashore. In May 1874 another cyclone broke 
,OU the Madre^ coast, but the shij)s were wanu*d in time to 
\J)ut to sea and gain an offing, I’lie most recent of these 
periodical hurricanes occurred iu November ISSl, when 
^^theuew harbour ..works sustained serious datnage. 

vThfe trade of the town does not depend on any special 
. manufactures or produce. Such industries as once 
. 'flouHshed-r-weaving, for instance — have decayed, and no 
. others hav^rown up to replace them. As elsewhere iu 
.' India, spin^g cbmpanios have recently been formed, but 
’j'What effect they are lik'ely to exercise on local trade 
^remains to berscoh; ,Witlf the exception of banks, and 
enterprises connected’ with the i>reparation of produce for 
export, cotton-pressing and coffee-cleaning, joint stock 
\mdertakingB have not^ prospered. As the capital of 
‘ southern India, Madras is the centre on which all the great 
^<.4nilitary roaas converge. It is also tlie termimil station of 
::.!two lines oi railway, the Madras line and the Madras and 
;Hjanjore section of the South Indian Railway. 

. The Bnokinghom Canal, which passes through an outlying 
‘^part of the city, connects South Arcot^^istrict with Neiloro 
and the Krishna and Qod&vari system of canal navigation. 
This long delayed project was undertaken as a famine work. 

The town of Ma4ra8 dates from 1639, when Francis Day. <*hief 
of the East India Conipany's settlement at Armagon, oblainwl a 
grwt of the present site of the city from the rigit of Chandragiri. 


A factory, with some slight fortifications, was at once constructoil, 
mid a gnuliially increasing population seitli d arnuml its walls, lu 
lO.'ia Aladms, which had previously been bubonlinati*. to tin*, settle- 
ment. of Bimtnm in Java, was raised to the rank of an indop(‘nd<*T]t 
2 >reNideut*y. In 1702 Daud Khdn, Aurangzeb’s gonoral, blo« kiidetl 
the town for a few' weeks, and iu l/il tin* iM.iliiatl.i.s iirjsmrfss- 
fnlly atl:ii kt*d the placti. In 1746 Jjaiioiivdonii.iis l>ntiil»;inb d and 
raptured lln- fort. M’ho seltleinrnt was U‘hU»n >| io tin* Kngli.di 
two ye.iislsiifr by tlie treaty f»f Aix-l:i-(_’ha|K*l!e, leit tlir ;.ro\ cnmii iit 
of ibr- presideiu y diil not ivliiiii to Madras till In iTo.'' the 

Fivin-li uiidt-r Lally oeeupied the blaek Town, ainl ihu 

foit. The sngi* wa.s^itondueti'd on ]joth sid**.^ wjlh great .skill and 
viLConr. Afti-r two nmnlhs, the jniv.il of a Hiitish tleet rilie\t«l 
the i;.irris(Hi, and the. l»e.siegi*rs retired w'ith soiue, pie«‘ipilaney. 
With the eMi-plion of tin*, thieatening approach of Hvder Ah’.s 
lioisrineii in irti'-h and agiiii in J\ladras lias since tin* Kicneh 

M.'ge hei-n t'ici* tioin »‘\lernal attack. The town of Saint. Thoine, 
ihfW' ]».ir1 of M.idias « ily, w.i.s hmnded and Ihrtitied hy tin* l\»il.u- 
giieM* iji I'iOl, and wa.s Indil liy the French fioin 1672 to 1674. 

MADIiri), ii jiruvincc of S[>ain, om? of the live into 
which Now (^istiln is dividi J, i.s bounded on Ihc W., N.W., 
and X. by .\vihtand Segovia, cm the E. by (iuadulajara, 
on the S. K. by (Aicin a, and on tlie S. by Toledo. The 
area i.s 2111)7 .square iiiih‘.s, with a pcqmlation in lS77 of 
.51)3,775, an increase of 101,443 since ISGO. Madrid 
belongs to tin* basin t>f the Tagus, being separated fre^m 
that of the |)i)iiro hy the Sierra ( Juadarraiiia, W’hich skirts 
the. pnniin'e on the north-west ami north. The 'fagus 
itself is till*, soutlicrn boiindarv tor sonic* distanci*, its c}ii(‘f 
tiibiitary l>eing tin* .laraina, W'hich ri.'-c.s in tin* Soinosierni 
ill the nortli, and terminates at Aranjue z. The .laraina, 
in turn, is jcdiud by the lleiiares and Tajin'ia on the left, 
and by the Li>/o\a and Man/anares on the right. Tlio 
( luadurrama, another tributary of the, 35igiis, has its upper 
cemrse. within the ]»rovince. Like ilm lest cd ( ‘astih*, 
Madrid is i*,lilctly of 3Vrliary formation ; the soil is mostly 
e].iM*y, anil (In-re arc sandy Iract.s. Agiiculture is in a 
somewhat backward condition; the rainfall is delicient, 
and tin*, rivers, poor linmgh they are, are not utilized as 
they niiglit be for iriigation. The cbieC luvdiicts are 
wln-at, b.irh-y, ryt*, oat.s, ulgarrobas {/’Jrrtntt tt trus^u nnnht)^ 
pease, chick [K-ase, and various other legiinnvs, wine, oil, (lax, 
hemp, wax, homy, and \arions Iriiit.s. thinleniiig isc'tirried 
on lo some extent near the capital, tlmiigh the markets of 
Madrid receive their most liberal supply of fruits and 
vegetables from Valencia. Shiaii), goat.s, and horned cattle 
are reared, ami li.sli are found in the .laramsi ami other 
rivers. The province is on the wliole treelcs.s; ])Ut home 
Wood is grown on (In* mountain slopes in the north. 3’lie 
Sierra Guadarriima lias (piariies of granite, lime, and 
gy[>suni, and is known to contain iron, cop[»cjr, ami 
argentiferuus lead, but these, resources are as yet unde- 
veloped. The manufactures are tiiiling (coarse cloth, 
leather, paper, earthenware, porcelain, bricks and iile.s, 
saltpetre, glass ami ci\stal, chocolate, luce); and there is 
very little cunimerce beyond that for the .‘^u[)[)ly of the 
capital with Ticce.s.s;irics. The only towns with ii population 
abuve lOjOOOaie Alcala (( 'ufiqdutuni) on the Henarcs, and 
Madrid ; the famous university of the former vva.s trans- 
ferred to the lattv*r iu 183(i. Aranjuez (8154), on the 
Tagii.s, is also of hi.stoiical importance. 

MA1)]»I1), capital of the above province ami of Spain, 
is .situated in IU 21' 35" X. lat. and 3 41' 51" AV. long., 
on the left hank of the Maiizainxres, a hublribiitary of the 
Tagus, at a inaxiinum elevation of 2372 feet aliove the 
sea-level. The impiilation (397,8 1 (I in 1877) wa.s c»v'er 
400,000 in 1881. The tow’ii is nearly in the centre of ihe 
kingdom, aliiio.*<t ecpiidistarit from the Mediterranean, (hi* 
Atlantic, and the Bay of Biscay. I'he site consists of .some 
Kandy hills of little elevation, in the midst of an extensive 
plain, bounded lo the view on the north only hy tin* Sierra 
(riiadarrama. The basin in which it stands is of Tertiary 
formatiou, consisting of gypsum^ marl, and limestone. 
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Owing to Uh elevated and exposed situation, the climate with the curriers rounded off; from east to west it 
of .Madrid has s()me marked peculiaritie.^. Tii winter the measures rather less than fron# north to south. It wa« 
lucipi temperature is 43' Fahr., and as nuiny as sixteen formerly surrounded by a poor wall, partly of brick, partly 

degrees of frost have been observed : tlie mean in summer of earth, some 20 feet in height/ and pierced by five 

is 7(J ’ Falir., but a temperature of 107 lias beiut registered ; principal gates {/Mie?ias) and eleven “ portillus.’* Of thoso 
and the daily oscallation soim tiun s amoimls lu as much j gateways only three, the Piierta do Alcala on tlio east, 
as 57*. The ri*ailings in .sun and .shade at the same! the Vuerta de Toledo on tlio south, and the Portillo do San 
iiioinenl are also widely ililbu ut. 'I'he tendency to Vicente on the west, now actually exist ; the liist and tho 
inllarnmalory di-.nrdrrs in the ]Mi[.id.dien is, as might be tliird were erected in the time of Cliarlos Ilf., and tho 
expt^cted from these ein um.stane*' , \ei>* pruiioiinccd ; but second in huiioiir of the restoration of Ferdinand VII.; all 
against, it niiwt be. .->et the ailviuhiLv ' of ;i dry atmosphere , liave snims .'iridiitccLiual pretensions. The ^ranzanares (or 

and a elnudles. ^kv, and iii [n.int t.f t.irt the city is not j rather it.-i bed, for the stream is at most seasons of thn 

e.\'ec[»tioii;dly mdn alt hy ; il . ..diiluilv h.is been imieli 4 >ear ipiile in.sigidlicant) is spanned by six briilgcs, tho 
eiilianced by till! n*reiif int [Miiuii imi nj a plLutilul su[sply ^ Fiicnte do 'roledo and tliat of Segovia being the chief. 
<if pure water li‘i»m lie- I.m/i., . i ( .'rl mill < di.'>lant). j 'J'lie Puerta del Sol (formerly the east gate and tower of 

'riio fnnii of M.idiid jiiMjrt r aliiio. L that of a .Mjuare | the city, having on its fn)nt a repre.sentatioii of the sun — 
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wlirm-L* till- II, line) j.-, hmnc the central [daz.i, and the 
favourite l.imi:;i' .ind [>1 ;m e nf mor^t tr.itlic in the city; the 
animated rcLiu it .•.eiil.-; lia-i been described with nn>re 
or le.ss fulne.-.'. in almor,l e\eiy book of .Spanish travel. 
On its sinitli eiih* .stands the I’.ilacio de la ( loberiiaeioii, or 
Home ()fiici‘,a heavy .SI laarc building, by a French arcliitt'ct, 
J. Marquet, and dating Imm ITbS. From the Jhicila del 
Sol divLige, immediately or mediately, almost all the 
princijial streets of Mailrid— eastward by north, the Calle 
de Alcala, teriniM ting in the Piadn; eastward, the 
Carrera th; Sau (Jeroninn), terininuting by llu; ]’lfi/a de las 
( ’ortes also in the Prado ; .southward, the taillu de ( ‘arrekis ; 
westward, the Calle Mayor, which leads to the council 
:-hainber and to the palace, and the Calle del Areiial, ter- 
niinating in the Plaza de Lsabel 11. and the o[ieni-hoii.se ; 
nortli-wCfttwaiJ, tlie Calles de Preciudoii and Del Carmeu; 


ami northward, the Calle de la ^lontcra, which afterwards 
divhles into the Calle de Fuenturral to the left and the 
Calle do lloitale/a to the right. Of these the Calle de 
Alcala is the finest ; it i i bordered on both sides with 
acacia.s, and contnin.s some elegant build iiigs, including tho 
iiiusfuiin of natural Iii:!>toiy, formerly tho general custom- 
house, dating from 17t»b, and the offices of „ the Board of 
Trade (Ministerio de Haciendu) on tho north side, and on 
the south tho palace of the duke of Sesto (tho site of 
whieli is about to be occupied by the now buildings of the 
Banco do Rspafui or. Bank of Spain) ; its irregularity 
ill point of width aud love], however, detracts much 
from its appearance. The Plaza de las Cortes is so 
called from the Congreso de los Diputadc^s„, or House of 
Commons, on its north side, a building in the Corinthian 
style, but of little merit; tho squato contains a bronze 



M A ]) 

Btatue of CemntcB, by Sola, erected in 1835. The Calle ' 
do Carrctas ranks witli t\x% Carrera de San Cerouimo and 
Calle de la Sitontera for the excellence of its shops. From 
the Calle Mayor i« enured the Plaza Mayor, a rectangle of 
about 430 feet by 330, formerly tho scene of tournaiiients, 
bull lights, autos-de-fo, and similar exhibitions, which used 
to be viewed by tho royal family from the balcony of one 
of the houses called the Panaderia (belonging to the guild 
of bakers). The square, which was built under Philip 
III. ill 1610, is surrounded by ati arcade; tho houses are 
uniform in height and decoration. In tlio centre stands 
a bronze equestrian statue c»f Philip [11., designed by 
Pantoja, cast by Juan de llologiui, and finished by Pedro 
Tacca. From the south-east angle of tlui Plaza Ma\or tho 
Calle de Atocha, one of the principal thuroiiglifuics of 
Madrid, leads to tho outskirts of tho city; at tho south- 
west angle of tho same sciuaro the (’alio do Toledo begins, 
tho chief mart for the various woollen and silken fabrics 
from which the picturesque costumes peeidiar to the 
peninsula are made. In tlm i'laza tie fsalKl IL, at tlie. 
western extremity of tho Oullo del Arenal, stands the ro\al 
opera-house, tho principal front of wliieh faces tUo Pla/.a. 
del Oiucnto and the royal palace. In the eeiitre of the 
plaza is a fine bronze equestrian statue of IMiilip IV. ; it 
was designed by Velazquez and east by 'laeca, tvliile ( lulih o 
is said to have suggested the means by which tho balain o 
is proserved. The gift of the grand -duke Tuseiuiy in 
1040, it stood in the Jhien Petiro gardens until IS 14. 

As compared with other ejqntals, ^Madrid luis very few 
buildings of much interest aivliiteciiindly or otlnaw i^**. 
There is no cathedral. The Pasilica do .Niiotra Sc*ni»ra de 
Atocha, on the Pasco do Afoehu, a eontiuuation of tb(‘ 
Call(5 de Atocha, originally fouinled in lo-j:;, after being 
destroyed by tho P'rcnch was rebuiU. by I Vnlinand VII.; 
it contains one of thos«j miraculous images altributed to St 
Luke with which Si>ain al)uunds, and i^ .spL-eially a^soeiateil 
in history with the uanio <*f (^hieen Isabella If. Tin? 
collegiate clmrch of San bsidnj el Peal, pi tlio (’alio de 
Toloilo, dates from 1 6^4! ; it. has no arehileclm d ineiil, 
but contains ono or two valuable piidures and other woiks 
<»f art. The modern Cothic church of San (ieionimo el 
Poul occupies a conspicuous siti; ea.^lwar<l of the ti>wji ; it 
is not at present used as a place of wtn.^hip. Of .secular 
buildings unquestionably tho iiio.sl iiupoitaiit is the royal 
palace (Palacio Iveul) on tho west side, of tho town, i»n a 
rising ground overhanging the ^lanzanares. It occupies 
the site of tlio ancient Moorish alcazar, wheii* a luiiiling 
seat was built by Henry IV.; this was enlarged and 
improved by Charles V. wdioii ho first made Madvicl Ids 
residence in 1.532, was further dewlopc.l by PldJii> II., but 
ultimately wa.s destroyed by tire in 1731. I’lui preM-nt 
edifice w^as begun under Philip V. in 1737 by Sacclietti of 
Turin, and was finished in 17G1. it is in the Tu.^ean 
and is 470 feet square and 100 feet in height, the 
niaterial being white Colnicnur granite, reheiubling marble. 
To thi» north of tho palace gre the royal .sl abhis am I coach 
hou.ses, remarkable for their extent ; to tlie .south is the 
armoury (Museo de la Peal Armcria), containing what is 
probably the best collection of the kind aiiywhcn', to be 
met with. After the Palacio Peal may bo ineiilioncd the 
royal pictut^ gallery (Peal Museo do Pintuvas), aditaidng 
the Saiuu del -Prado ; it was built about 1785 fur Charles 
HI. by Juan de Villanueva, as a iiiuscuiii of natural history 
and academy of sciences. It contain.s the collection.s <if 
Charles V,, Philip II., and Philip IV., and the pictures 
number upwards of two thousand. The specimens of Titian, 
Pajihael, Veronese, Tintoretto, Velazquez, Vandyck, Rubens, 
and Teniers are numerous and remarkable, giving it a 
claim to bo regarded as the finest picture gallery in the 
World. Tho palaces of the grandees are generally noteworthy 
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only for their size. There arc some seventeen tlieatrcs of 
all classes. The bull-ring (Plaza do ’foros), to the east- of 
the town, accommodates 12,000 spectatur.s ; the pn^seiit 
building dates from 1874. (Jf the prumenadi's and open 
places of public resort tho most fa.shi<)ii.ible end iiior^t fre- 
qucnleiiis the Prado (Pasco del 1 Tad «>, Salon <li l lT:i<lo) on 
the east side of the town, with its nortliwmd jM.ntinuat ion 
the I’a.si'o dt» llecoletos. To the .south of the tioMi is the 
J’a.Nco <lo liis Dclicias, and on lln; W'cjsl, bt*low tin- ro\;d 
palace, and .skirting tlui .Maiizanares, is the. l\iM'o de la 
Virgen thl Puerto, u.sed chiefly by the poorer ela ^ p.ist- 
w:od from the Prailo are the Pin-n 1 Jet iie garden.-', with the 
ii-iii:il ponds aii(| piivilioiis, and Ji p(.»(*r iiieiiugerii*. 4'he g.Li- 
drns Wi re foi im*rl\ tlie. grouml.s surrounding a ro\;d Ijiinting 
.Mat, on the site, of which a [»alace was built for Philip IW 
in I().‘k*’i; it was destroyed during the Preneli oci Lquil itai. 

Podi'in i‘dncatio!ia] inoveineiits Iiuno not left Madiid 
nicifrected, and eon.'^ideiable iin[»roV(aneiifs in thi.s restuct 
]M\e t.ikeii place w it hill recent yeaix ^I’iien! aie npwaids 
of I(‘0 ollicial |»riiu:uy .schools (attmided by 48 1() bo^s and 
.‘linitS o il ls and a large number of pi ivati* ones ; among 
the oiher educational iusl i ument.ilities tht^ nunH'ri.iU.s 
.^••lioiib ciiimeclcd with \aiioii.-i JToli slant mi.ssioiis < laiiu 
.s[»ecial menlmn. 4'heie, au* two noimal .siliooP. 4'he 

iniiM'i.-it y of AIc.ii.i, founded hy ( 'anlinal \imenes in 
wa.s tran.'^fcired in l8i»ti to Madiid, and lias since that time 
undergone miicli reform .ind e\teii.-.lt»n. In 1 8S2 lla* teach 
iriLi .>t.iir nnmbiied 8S, and the .>1 inh fit 7ta)(). ( )f iJn .-^e 

2ltl0 beloicacd to ilu; faculty of law, ’JoDO to that of 
mediiiiie, H)0 to that of .science, 1 Itilt to that of phaiiiiaey, 
alai 2at) to tli.it of pldle.-.opliy ainl liti'niline I'he 

faiullyof theology was .Mqques.sed in I St>8, alul lias not 
i»' cii re e.-'tabli.slird. \laili id al ■‘O h;is a’liools •»! a'ji iciilture, 
ao‘hitcc( nio, civil ami mining iiiginen [Iu^ the line ail.s, 
\efeiinary r'ciiiiee, and inii.sic. ’I'Ik* .sclionl of militarv eii 
giiuM ling i.s at ( Jiiadal.ij.na. AnM»iig the educational iiisli- 
tutit)!!- nay' be i> ekoiicd the botanical g.iulcn, oi I’d 
in 17v8l, the iialiiUad bbi.ny with tho^oof llii* pal!n‘'S the 
I :ind San i.ddio, and the muse um of imUii.iI 

.sciem e, t \eeedingl\ licli in lln‘ iiiiia i.il(*gie:d dtpailnniit. 
'rile ]»i incipal leaiiied .soi-icty is t he loyal Spani-h Ac. ah my, 
founded in 171>» tor the eiilii\ation .md iniprovcnieii] of 
the Spaiiisli toiigin’. 'Die AiMdcmv »»! lli.-^tuiy j»i.' n 
good library, rich in MSS. ami incunabula, a. well .i.-. a 
lino collection of <oins ami medals, 'rhcii- aic liKcwi.-e 
mademie.^ ol the tine ait-, the. i.‘\act .sMeiue.”;, imu.il au*l 
political .seit'iice, im dii ine anil .suigia ) , and jiin.-q)i mleijce 
and legi.slal ion, all po.sM-ssing Jibi.n ii*.-;. Then; .iie al.so 
I anthropological, i-conomical, ami geo-raj4iical societies, 

I and a .seientilii- and lifcraiy athemenin. 'The. charitablo 
; institntioiih inelinie iipw.iuls of eightet n Iiu.spituls, the 
largest of which coiitain.s 12i)t) beds; llmie. aie time 
foundling ho.spital. .iii'i six for oipli.uis. 'The military 
ho.^pital i-. large .iml w ll ciwidncted. There an*, very good 
.sehooks for tin' bliml and foi tie if mules, and a nnmbiT of 
asvlunis of v.uioim kinds. 

The niannlai 1 uiTs of Maiirid are iiiiamsiderable ; •M-iy 
I article of food and clothing, ahno.^t without exception, 

I iiiqiorttMl. 'rim mod. important industries are tin; rnaiiii 
faeturcs of t"l»acci) ami cigai.-’, gold and silver w.jo- , 
tape.di\ and caniet.s, poivi-lain, hat.-', iniiior-, ami In • i 
Little wine is giowii near the capital, and not inmh fiuil ; 
but the in.irkets are. well siip])Ued, and regularly, ip»m .dl 
<tuarter.s of the kingdom. Madrid is .still the. principiil, 
ono mieht almost say tho only, foens of the now laigely 
dcvelopeil jaiJwjiy sy.dem of the petiin.siila. The .Mibiirbs 
of the town are rii])idly extending, especially towards tho 
north and south. The irninediato environs are iiniiiterest 
ing. About 6 miles to the noitli-wi^st lie.sjln* lino hunting 
Beat El Pardo, reiitored by Charle.s 111. 
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Siiani^li aVolurolugiBis have froquontly rlainiad for Madrid a very 
antiquity, but tin*, earliest aiilbciitic historical mcutioii of the 
town (Majrit, Mujoritum) occurs in an Ami) chronicle, and does 
not take us farther back tlian to the lirst half of the 10th century. 
Tin* place wiw iinally taken froiii tlicMooisby Alphonso VI. (1083), 
ainl was made, a huiitiii^-scat liy Henry IV., but lirst rose into 
iinportaneu 'when Charles V., iieiielit inj; by il.s keen air, made it his 
iiccjiHiiuml rcHidciiee. IMiilip II. eM-iiiiMl it his cajiital and “ only 
court” {iinica mric) in IfaW). Jin', day it only ranks, however, 
as ‘‘villa,” not as ‘Siiidad.” yitiitJes.s attempts wore made by 
J’liilip III. ainl Cliarli m III. fixtdy to transfer the heat of 

goveiiiiueiit to Valladolid and I" Seville. 

MT^niirclAL. I'In* indicn of this braiieli of musical art 
which will he imlinloil in the general iirti»-h; AU'sni may 
hero bo nnticiputeil by an approximately chronological list, 
according to Fiatinnalilies, of the inastors who have boon 
driolly FlistiriLMiHlicd ior llicir compositions of the class: — 
Flnuih'rs: lv.'ide J’.imhois, Bnisnnis, Jean Okogliom or 
OckcMilieiin, .b.Mi 'rimdor, Adrian Wilhmrt, Cyprian di 
Hole, .bicfiiU'; Ibdirorlit, Kirniin ("aron, Josqiiin des Tres, 
Alexander Agiie»)l:i, Antoine Htmncl, rierro do la Hue, 
Jimpies Anedelt, Claude Coudimel, Hliilippo Vcrdolot, 
J:i(a|iu‘s de \\ fit, Iluia it Waelreiit, and Orlando di Tias.so ; 
/umtr : (Jnstanzo Ke-^ta, ( liovanni I’ierlnigi <la Palestrina, 
b'ldict* and h'ram esc.o Am;ri«), Ci»)vanni Alaria, r»eriiardino 
Nanini, and liiica Maronzio (styled in liis own lime “ J1 pin 
dolec (^igno <rit.diii”); Vrjtirr: Ciovanni Croci*, Andrea 
anil (liovanni Cabrielli, Costanzo Porta, ( )iazio Veeehi, and 
(liovaimi Ciacoino (lustoldi ; A’v^/A//n/ ; William C.'ornysho 
(fatlie.r ami son), Hielmrd 'raveiner, Hobort Fayrefax, 
Thomas Phelypi»es, Hieliard J^ldwards, AVilliam liyrd, 
Thomas ^lorh'.y, (jiles I'liinahy, Kdward .Johnson, Thomas 
Wcolkos, Coorgo Kirhye, .lolm Dowhind, Michael Estf*, 
Tlioinas 'Ponikins, .John Hem t, Jolm Hilton, John Wilbye, 
TJiomas Ford, Thomas Jljte.son, Hieliard Allison, John 
Ward, and Orlando Cibbons, also John (k)o})cr and I’eter 
Philips, who dwelt long in Homo, and ])nblished their 
* works under tlio naincis respectively of Ciovanni Coporario 
and Pietro Filippi. ^lany of all the.so w'rote strictly 
inadrigids, that is, continuous compositions abounding in 
ingenious artifices of iniitalion of one part by another; 
others wrote, ihythmical songs of four or more parts, or 
bidlet.s, or fal las, all of whicli, being for iinaceompanied 
Voices, or for viols i instead of voicijs, are often erroneously 
raiikeil as madrigals, though ditTering entirely in structure 
from llicm. 'Pho baiglish conii»o^ors, to Hyrd inclusive, 
produced jiieces distinctly of the- madrigal class, but 
described them by other deliiiilinns ; it was in the year 
15S}^, w'hcn Hyrd piiblislied ami Soivji^ of 

/Sathass (tml I'hhc^ that the word madrigal was first 
iiitroiluee.d into Ihighiml by Nicholas Vonge, a inerchaiit, 
a lover of music who, having received co^acs of some 
foreign compositions in lii.s chests of merchandise, adapted 
ICnglish words to these, ami printed a collection under the 
title Muh'h'H 'frtUifi'if/n’mty tlie success of which sliniiilaled 
the ptiw'ers of haiglish writers that had already been 
proved, and exidted <>tliers to emulate their example. 
The art of madrigal composition was never jiractised in 
(Jeriiiany, and it ilicil tint in other countries early in the 
17th century. The knowledge of the works that endear 
the madrigal writers to lovers of a high and most pure 
form of niusii: was revivLMl, ami has since been kept alive, 
by the Afadrigal Society. This was founded in 17-11 by 
John Immyiis, an attorney, ami its original members were 
mechanics or small tradesmen ; it held its lirst meeting at 
the M’welve P>ells 'Pav(*rn in Hridt' Tatne, made many 
migrations to other houses of entertainment, and has its 
present home at the I ’n-funasons’ Tavern, where its incinbers 
ar (5 of a far higher social caste than the men w’ho associated 
themselves for the. practice of contrapuntal vocal music 
W’heii the rank and fasliitui of the land went to worship 
Farinolli at the Italian upei a. and to take part with the 


followers of the king or the prince of Wales in supporting 
one or other of the opposition estifbUshments for its perform- 
ance. In 1811 the society offered a prize for the composi- 
tion of a madrigal, which was won William Beale. The 
same incentive has occasionatly been repeated. This 
encouragement, and still more the love for 41ie class of 
music engendered by the public performance of madrigals 
by large choral societies during the last.^fty years, have 
incited later composers to more or loss successful imitations . 
of the style, especially distinguished among .^hom was ' 
Itobert Jiiicas Hearsall (1795-1856). • . - f ^ 

MADIJHA, a district in the south of the Madras' 
presiilency, India, lying between 9° 4' and 10® 44' N. lat., 
and 77"" 14' and 79' 20' K. long., is bounded on the N. / 
by Coimbaton*, 'I'richinopoli, and Tanjore districts, E. and 
S.K. by tlui sea, S.W. by Tinnevelli district, and ‘W. by^ 
Tr:ivanet>re state. Broadly speaking, it consists of a sec-^ 
tion of the plain strcichiiig from the mountains east to the 
s(i}i, coinciding with the basin of the Vaig&i river, and ^ 
gra<iual]y sloping/o the south-east. The plain is broken 
in the west by llie outlying spurs of the Ghdts, and by vl \ 
few' isolated bills ami masses of rock scattered over the 
country. Hie Uin.v;t important spur of the Obdts is that ^ 
known .as tlie i^ilni bills, which project east-horth-east • 
across (bo dislrii t for a distance of about 64 miles. Their 
liiglicst peak.^ are more than 8000 feet above sea-level, and ' 
they oncb*se a plati‘aii of about 100 square .miles in area, > 
w ith an avoiage bi*igbt of 7000 feet. A saiiatarium has . 
been recently established on this jilateau, at KodtUkanal,- 
and (u>Uee plunting is licre successfully carried . on. . 
Farther en.st a CDiifuseil group of hills, known as the J 
Sirunialais, the higliest of which has an elevation of , 
nearly 4000 feel, clusters nmnd the village of Nattam. * 
Among isolated rocks may be mentioned the precipitous 
fortr4*ss of Dimligal, ami the “Elephant Rock, ^ the “Cow,);,. 
HilV'and the sacred Skandainalia- all in the immediate f* 
vicinity of Madura town. The chief river is the VaigAi, ’ 
wliic.h di\ides (1(^) district into two uhnust equal portions. *^";'- 
Very little buest is found in ai-y part of the district* ' 
The cult ivatcil [dain is absolutely barren of trees, except ,, 
where a newly planted uveuuo marks ^ a line of road, 
Groves oi' palmyra and cocoa-nut palms flourish along the ' 
sea-coast ami rivir l»anks. Among the wild products of 
tlie I’alni hills are nutmeg, cinnamon, and pepper. The 
]>redomiiiant geological formation is granite. Syenite oc- 
curs ill huge buiiUh rs. A gravelly bed of laterite, which . 
runs acros.s the district, is quarried for building purposes ; 
and sandstone is said to extend along the wholoGength of 
the sea coast. Mineral products include saltpetre, salt, 
lime, chalk, and graphite.* Iron in various forms is found, ' 
but it is nowheie worked profitably, even by 'the rude 
nativo processes. Gold is w’aahed in some of the streams. 
Several kinds oi opal, chalcedony, jasper, garnet, and rock-, 1 
crystal arc found. / 

The census of 1871 slioiveil a total |)opulation of 2,266,615 
]mmsous (l.ll'^.odi; 7nalcs and l,]jf,549 femalr-fi), ftpn^ad ^over an 
area of Ofwvj .si|iinri' miles, and inhabiting 5469 villages and'^448,513 
houses. Hindus numhered 2,062,768, and Mohammedans 132,833 ; . 
and till- Catholics at the ])n*.sont day* number aboat- 60,000, under 
tho cliaigi- of the missions of tho Jesuits and of theOburch of Goa. 
Tlu» Protfstaut population are under the chaige 'of American 
inis.si(in, lii st cstahli.slied in 1834. Tlie principal towns are Madura 
city (ril,<»87), Diiidigal (12,818), Palni (12,801), Rdifonad (16,442), *>.; 
Tiniiiiaiigjilam (.^772), Piiramhakudi (6284), SivagangA (7892V>‘ 
Kilhikanii, Anip]nikotai, and Poriyaknltun. ’ ’TjSe only munioi- 
palities are Madura and Dindigal, . - ^ *' i’ • 

t)r a total urea of 9502 square miles, 6507 belong' to suilMii(ldri or 
pcrinaiK-iitly assessed estates. The total, area of Government lands 
ill oecupuliun in 1875-76 wa.H 1,013,000 acres, of which 806,630 
wore under cultivation. The chief food; cro^ are/ lice, chAlam , 
{Hotnts s(icc?uiratus)t kivmbu (Holms spicaJliits)y 'Tm^ {Elmsins sora- 
cantt\ caragu {Paspalutn /ruiM7Ua4!eu7n)t samdi (Pmicum tnili- 
occuia), and several kinds of pulses. Qther,oroX)S inclt^o oil-seed. 
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tobacco of excellent quality, and a llftle indigo and cotton. The 
raittfidl ia email and variaDie i%it8 aoaeons. Every poseible means 
of storing up surplus water has >een resorted to from tinie imme- 
morial. An important eumeering project, known as thd Poriydr 
scheme, has long been nnd^donsideration, which the abundant 
rainfall on the . farther slope of the Travancoro hills might bo 
diverted into tb'e.drainage basin of the Vaigai. Salt is manufactured 
at Certain stations OH the coast as a Government monoiK)ly. Hand- 
some turbans frin^^ with gold cloth, and a peculiar kind of red 
cloth, are special&cta .of Miulura town. Considerable sea-lionie 
t^e is carried on b^ native craft, chiefly with Ceylon. Rico and 
other food grains, gingelly oil, spices, cloth, salt usli, tobacco, red 
ochre, and ear^enware are' the principal exi>orts. The district is 
traversed by the South Indian railway from Tinncvolli to Trichino- 
poll. The total imperial revenue in 1875-70 amounted to 448, 
pf which £280,067 was derived from the land. K<luration in 
1876-77 was i^uorded by 424 schools, attcndeil by 12,509 pupils. 
Besides ordinary diseases, Madura possesses throe .spooial Kooiirgos: — 
endemic fever, wj^ich sometimes rages witli exceptional st^vcTity ; 
cholera, disseminiiitod by pilgiims to the sacred tempN* at UilinL^s- 
waram ; and the well-known Madura foot. ” This last euinplaint, 
known to science as inorhtLS pedis eiitophyticaH, is a species of 
fungus which spreads over the whole foot in a mass of tiihendes. 
Its primary cause seems to be unknown. 

Madura was the seat of the Pandiun iiioiiarchy, which 
ruled over this part of India, from the 5th century it.c. to tlie. eml 
of the 11th century of our era. The last of the Pandia kings is 
said to have exterminated the Jains, and conquered the neighbour- 
ing kingdom of Chola; butjicwas in his turn overthrown by nti 
invader from .the north, conjectured to havo been a Mohammellaii. 
In 1824 a Moslem army under Malik Kufur oeeu]ii(Hl Madura, and 
the Hindus were held in subjection for a period of fifty years. 
Subsequently, Madura became a province of the, Hindu eui]>iro of 
Vigdyaiiagar. , In the middle of the 16th reiitury the governor 
Viswandui established an hereditary rule which losttul for a century. 
IJhe ^peateat of the line was Tirumida Kayak (1623-16.59), whose 
lOagmflcenoe and military exploits are reconlnd in the eoiitempomry 
Ict^rs of the Jesuit missionaries. He adorned Madura with many 
public biiildings, and exteuded his empire over the adjoining dis- 
tricts of Tinuevelli, Travancoro, Coimbatore, Salem, and 'rriehino- 
poli. ' His repudiation of tho nominal allcgianet* paid to the raj.i 
of Vij4yanagar brought him into collision with the sultan of 
Bijdpur, ana Mohamrnodans, after tho lap.se of three (*euturies, 
again iuviuled Madura, and compelled him to pay them tribute. 
After the death of Tirumala the kiiigdi^m of Madura gradually fell 
to pieces. Inl740 the district fell into tho hands of the nawab of 
the Carnatic, and the line of the Kayaks was cxtiiigiii.slu^d. In 
1762 British officers took idiargo of Madura, in ‘tru.st for Wallah 
Jah, tho lost^independent iiawah of tho Carnatic, who finally coded 
his rights of eoverei^ty to the Mfost India Company iu 18oi. 

, . Madura,^ tho chief town and headquarters of Madura 
district, ia ': situated on tho south bank of tJio Vaigai 
river in 9" 65' 16" N. lat., and 78^ 9' 14" K lung., witli 
a pop^ation (1871) of 61,987, being tlio fourth largest 
town in the' Madras presidency. Its principal arcliitectnral 
feature is great temple, forming a parallelogram 8 47 
feet by .7*44 'feet, surrounded by nine gopuras, one of whicli 
is 162 feet.hiuh. Tho principal structure is the “ Hall of 
u Thpusand Pillars (the actual number being 997). The 
othgr,. buildings comprise tho celebrated palace of Tiruiuala 
N^yak, the. most perfect relic of secular architecture in 
Madras. Its ruins cover a large area uf ground, and a 
considerablevSum of money has been recently assigned by 
..Government :* for the restoration of tho building. Only 
second in in^portance to thOijialace is the Vasaiita or J’uthn 
^hich still exists in complete preservation, and 
is said to have been built as a summer retreat for the goil 
Sundareshwara, a form of Siva. On the opposite bank of 
the river is the Tamakam, a two-storied building of quaint 
archltectu^.said to have been erected as a stand from 
which to.. view sports and combats. Last is tho Teppu- 
or gieat^^nk, situated IJ miles to the cast of tho 
towp, aujl^^urihg 1200 yards each way. Once a year 
its illuminated by (it is said) 100,000 lamps, 

while the ' idols from;iho pagoda are drawn round it on a 
or . 

MADURAi-id lHi^ Javanese Madunten^ an island of 
East Indian* Archipelago, separated by the shallow 
froid. east end of Java. It extends 
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from about 112* 32^ to 114* 7' E. long., and is divided 
into two nearly eiqual portions by the parallel of 7“ IS. lat. ; 
the area is estimated at 2100 square miles. As the few 
travellers who havo visited Madura have been for the 
moat part content to follow the highways which,* though 
running the whole length of tho island, never strike very 
far inland either from the north or the south coast, a con- 
siderable part of the country is but vaguely known to 
Europeans. It may be safely asserted, howewer, that tho 
general coiitiguratioii is fairly simple, -the island being a 
])lati*;ni like prolongation of the liniostomi range of northern 
.lava, with frequent interchange of hill and dale, culminat- 
ing towai-ils the east in Ounung iVJjiidan or Tambuko at 
a height of 1542 feet. Hot springs are not unfrecpient ; 
and ill thii valley between (Junong CJeger and Hancljar lii*s 
the mud volcauD of Hanju Kning. “ Htumd the rr)asl runs 
a girdle of tro[»i(Ml vegetation, broken only here anil thoro 
by small white peaks with steep perpendituhir cliffs but, 
except in a few' alluvial tracts in the lower courses (ff tho 
streams, the soil is thin and poor, ami better litted for 
pastoral than agriciiltnral purposes. Maize is by far tho 
most important of the cri>[>s ; it. is planted aftiT rii;e in tho 
iion-irrigabl(i .sawahs, and often betore. it in the irrigablo ; 
ill the tagiil lields it is sometimes sown thrice in a single 
year, frequently along with /itifJuH;/ (various kinds of 
native beans). Kuropeuu eiitorjiiise has not yet invaded 
the island : there is only one sugar plantation, Tedjeh, near 
Pamakasaii, e.stablished in 18.‘5.5. Mneli attention is paid 
to tho rearing of cuttle, — the small Mailiira oxen being 
greatly prizcMl in Java, and const'qiiently fm ining a regular 
article of export. Petroleum is found in small quantities 
in all the de[>artmeiits, but the most valuable [n-oduet of 
the island is its salt (hence pcrliajjs the name Madura; 
Sansk. JfiHitfunt, salt). 'Fhe muiiufaclure, a Hutch (lov- 
erniiicnt nn)m)[n)ly, was formerly carrieil on in several 
places, as at Hrantah and Bumler (wdicre the salt pans m»w 
serve as fisli pimds), but in lS7l) Snmenep was made tho 
solo establishment for .lava and Madura, and it still 
remains by far the most important, though its annual 
proilm tion of 875,000 ewts. lias since 1875 to bi; siqqJe- 
ineiited by Hagung and Pangaringan. Tho population 
of Madura was in 1879 returned as 768,992,- 172 
Europeans (mostly at Maringan near Sumene{>), .3702 
Cliiiiese, 1445 Arabs and other Orientals, and 763,373 
natives, 'riiese last constitute om*, of the tlirce groat races 
of .lava and Madura, ami speak a distinct langimgc, for 
which compare Java, vol. xiii. 

Tho following am tlic ]>lare.s of cliii'f onto in tlic i.*>l;in(l. Kaiiial 
at tlie.so!ith-w'rst conuT is the |)oinl whi ir ii-.ii:illy (‘n»ss from 

.Tiiv'u. I5:iiigk:dang is tin* laige and lloiiri.^liing cliii f t<»wii of M.'idnra 
proper, with the. old pjdaee of the, sultan and the residcii.'eH of tho 
priiiees of the hlood ; the niosque is {idoriuMi with the first threo 
sums of the. Komn, ihu.s ditfei mg lioni iie:iily •ill the moMpies in 
Java and Maduni, Ihongli n-seMd»liiig tlmsi* of western l.slaiii. In 
the vieinity once stood the Kif|iiiiis fort. A i ishava (less eoneetly 
Aroshaya) is the. pliUM* wliere the tiist nmsque was hiiilt in Mad\ira, 
ami where the l)iit«h sidlors first, ni.ult* iieqiiumtanee w'ith the 
natives. The once exeelh iit, h.irhour is now silted np. Ajerniatn, 
so ealh^l from its .salt 'Sjiiingv.. is the hurial-]il.iee of tlie priiiers of 
Bangkahing. Piiiii.ikaMri, tlnuigh a town of rousiderahle exteiit, 
presents mithirig worthy of rndier* apart fnuii tin* legent's residence. 
Sanq»ang, the seat of .m iuiportiint niaiket, seems hardly so lluiirish- 
iiig as in Valeiityii’s d.iv.s. The town o> of Sumeiiep hail 

15,on0 iidiahit.mts in ls4<> ; and there, an* pi>)*iilous Malay, Aiah, 
and Chinese villager between the town and the Kiiiopeaii srllle- 
iiient of Maiirigaii. < hi a hill in the. neigh houi hood, witli a (inn 
outlook over tlie h:i y of Suineiiep, lii-.s Asta, the hiiiial-]>laLe of tho 
Snnionep j)]iiices; and NTita Kii.suina's niansolenni i‘Xi*els every- 
thing e»f the. kind in .Java. 

Madur.i foi nieily eonsisted of tliree native states- M;idut.i,or H.Tiig- 
kalang. I’iiriiak;isuii, and Suineiiep. Hiifi h autlnn ity was repre^enttsl 
hy an assl^tant resident, and the whole i.slaiid eonsidered [nirt of the 
.Java residency of Surabaya. The se])arate residency of Miulura was 
eonstituteil in 1S57. On the death of the sei'oud .sultan of iiang- 
kalang (1847) the title had been redueod to that of panembahan ; 

. . XV. — 25 
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.'mil in 187*2 tin* new ruli*r was ileprived of llir li;:})! of collecting 
t.'ivcs, :iiiil II wide a (iovernnwnt pensioner, while liis territory was 
split into the two Dutch “ de]i.iniiienl.s ” of M.nlura and Sumpang. 
Tiie« sultan of Suineiie|) was in like iininnrr mw reeiled hy a juinem- 
h.ilwin in ; and tlic death nf the p.imunliaii.in in 1870 afforded 
an opjioiinnity of enlargin^^ the (JnM rimii iit rimliol. 'fliero are 
thus four “ ilrpartnieiits ’* in Aladur.i,- I'aniaka^.m, Madura, 
Siiinein'p, a nd Sainpaii^. 4 le* fii'^t t IiM'** .ire al'.o ii*;;fneir.s, and the 
fiUirth a sultie)^eni y of ri.in;.d^.il.Mu; , I'ut I'.mi.ika'H.m alone Inis tin.* 
lull M'griiey oi^^ani/.it ion. 4 ]ie iininln r ol \ eoininiinities is 
V271. 

Tlie lifst «.v««l<-in;itic an oiiiil nf M.i.liii.i «ill )>-• foiiml i?i I’lMffvsor \ eth’s 

Mil. Ill , Mil- pi ‘.In ' 1.^ Ilf wlmlili.ivi ||\ lln- .ml hill S I mil ti sy, Iii'fii < nnMlitril 

Ini IliiH iiilnh-. '^' 1 ' .iNii l;l..lii. m ///■•'< • /> i., .uni uni \nf. 

/a»/., 1 %.; C‘ il** III '^tif lift \><f lu'f o . Him-m 11 , /.’i o i*itv ./rrrri, II; 

'/nlliii^i I, “.li Is II'.I 1 ill !I' n . I Ill'll ^ .11 Mi-llli.i' III ^ Tii'l . HIBI AVi/. /«*/., 

A\ll. , .luK' \ ill! ! It ff r>i' ' I'll . .III'! II. ll Mil. Ill 'll Tl'if^. hlfl .\tll Inti., is.'is 

M.KCCNAS, C. Cm ,Mi i fi'iiii two iiiHVieiit [udiit.s 
of view, ;j. piniiiiucnt rc]>i i •-‘■ntativc iiiuii f»f lliu ancitriit 
world, lie w.i'^ till lii.-l, .iml one of (he nio.st enpalde mid 
niieee.s.sfiil, ol IIiom- who filled flie olliei* of a ^roat tniiiistcr 
under llie loun.iii i injuie. Il»; was al.^o, if not the first, 
rertiiinly fin- nio-t loitniiiile and iiillneiilial among the 
[lafroiis ol louiiin 1 it i ratine It is in the latter eupaeity 
tliiit In- i.s lie^t know'll. Among all tlie names, royal, noble, 
or otlieiwi'.e i niim-nl, as-soeialed with the juitronage of 
leltir.-, inun* eiilii*!’ in aneient or inoilein times is no 
familial ly known a,-; that of .M.-rceiwis. Vet, if we had any 
eontenipora? y lii^tniy of the estaldi.slnneiit of the empire, 
jios.se.s-sing the s:ime | lerinaiieiit iiiUaest whieli the |ioetry 
of Virgil and lloraia* |)ossesses, it. is ju-obabh^ that ids 
iidlin iiee in sliajung tlie polilical de.dinies of the worhl 
would have bi'«*n a.> siiii[dy reeogni/ed a.s his iiilhieiiee on 
its literature. 

'Die date and {daef^. of Ins birth are miknow'ii. lie (ir.^Nt 
ai»|»eiirs in hi'^tory in the year n.o., when lie iKeiii|doyed 
by Octaviaiui.s in arranging his nianiage with ♦Serib<ini:i, and 
afterwanls in negotiating, along Avith l’<dlio and (Joeeeins 
.Neiva (“ aver.so.s Militi eonijiunere ainieos,” llor., Nn/., i. b, 
l^S), tin* jieaee of Ih nndi.siuin, and the K^coiieiliation with 
Antony, wliieh was eonlirmed by the marriage of the 
lalt(‘rwitli Oilavia. From tin* faet lliat he was then tlie 
most triisti'd tiicnd and agent of the fiitnn* einjioror it is 
bkely that lie had been as.soi iated with Jiis foi t mies from 
the lime win ii In* eaine forward to claim his inlieritance 
after the de.ith oi rliiliii.^ <^e.sar: and i \jire.s.sions in 
Fropertiiis (ii. I, ‘JT) IlO) seem to imjdy that he Iiad borno 
some .share in the eiiiii|iaigiis of .Slntina, IMiili]ipi, and 
I’ern.sia. He may liave lu i ii a few ycar.s older than 
Oct.ivianu.s, who began to [day f he foi ciiioot ji.irt in Homan 
[udities before he wa.s twenty \eais nf age. The men 
of tlie Augustan age gn\it in action and liteiatiiie were 
all born within a few' years of one another. Agn[»[»:i, the 
right hand oi Aiigii.stn.s in war as Ma emias was in ]»e.u’e, 
was born in the. same year as liis master: and there is no 
indication in the rehitioUs of IMiecenas to Augustus or to 
his friend Horace that In* stood towauF cither of them in 
the relation of an older to a younger niiiii. Although the 
place of lii.s birth is unknown, we leain from Jloraceaml 
IVopeitins that lie. pi ided himself on his ancient l^tnisean 
lineage, and el.iinicd descent from the juincely house of 
the fhliiii, who, as is lectuded by Livy (\. o;, e.vcited the 
jeah»usy ot their townsmen hy their jUTpoiidcrating w'ealtli 
mid inllueiice ai Arret iuni in the ttli century before our 
era. He jimhahly prizeil the glories uf hi.-; paternal and 
maternal ain-e.-try (llor., i. 0, .‘1) as eom[u*nsating liini 
for liis oiigimd .Mu ial inferimily to the members of the 
great Homan Iimii.-wls ; and tin* fact dw’elt on .so [iroiiiinently 
by his p.'iiit gyri.sls, that, tlirough all his life, he jirefurrcil 
the position of a gieat cuiniiioncr to the new' honoiins of the 
senate ami of the Homan inagistrae.ies, may have been the 
rebiilt .'IS much of [uide in his j»ro\ineial ancestry as of a 
]>olilie desire to disarm the jeahmsy of his master or of the 
Komaii aristocracy. Cicero, in his defence of Clueiitius, 
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speaks of a C. tfa^.ccnas as one of the most substantiaji 
niembo);s of the equestrian orcler during the tribunato of 
Drusus (91 ]{.a), and as one of those who preferred the 
position their fathers liad enjoyed before them to the higher 
rank obtainable through office (Cic., Chicnt,, 5G, 153). From 
the identity of iho pr:r7if mien aud the rarity of the cof/nonien 
it is not unlikely that lie may have been the grandfather, 
or perhaps the father, of the future minister. It was in 
accordance with tlie policy of Julius Ciesar to choose his 
confidential frierid.s from men of this order, as he chose his 
tools from 11 less reputable class; and the tw’o most trusted 
fricmls and ministers of his successor would both have 
been regarded as “ novi homines’* by the representatives 
of the great scuiatoriaij families. The testimony uf Horace 
(0th. % iii. S, 5) mill his owji literary tastes iiu[>ly that he 
had [irolited by' Uie highest education of his time. Jlis 
great weallli may have, been in part hereditary, as there 
was no district of Italy in which the inequalities of wealth 
and slut ion were griialer than in Etruria but he owed his 
jjosztioii mid iiiliucnce in the slate to his early adherence to 
and clo.se conni‘.xion with Augustus. Among the charges 
brought against him by Seiici u, ono of the must prominent 
is that he laid been spiuled by his exces.sive good fortune. 

From the year 10 n.c. liis intliience as the confidential 
Jidviser of Oclaviaiius seems to have boon thoroughly 
o.slablished. Jt was in tlie following ye.arthat Horace was 
introduced to him, and he had before this received Varuw 
and Virgil into his inlimaey. In the “Journey to 
111 iindisinin,'’ which took [)lacc in the year 37 u.o,, 
Ma*i*cnas mid ( 'occeiiis Ner\a are described as “missi 
niagnis de rebus utenpie Legati,’’ and were again success- 
ful ill putching up, by tlie lieutyof Tarentum, a reconcilia- 
tion between the two claimants for supreme pow'er. 
During tlie Siiilian wur against Sextus Fompeius in 
30 ii.r., he was .M*nt back to lUm and was entruftted 
with siqaeme admiiiisliative control in the city and in 
Italy. He is again found acting as vicegcTont of 
Oclaviaiius during tlie eanqiaign of Actiu)ii, w'hen with 
great pronqilnfss and .seen cy lie iTUshod the conspiracy of 
the younger Lcj>idn.'i ; and during the subsequent absences 
of his chief in the [uovinciis lie held ^lie saffie position. 
During the latter y ears of his life he fell somewhat out of 
favour w ith his nuL-ler, or his services were less needed. 
I*crha[»s the frecilniii with which, in the earlier stages of 
his rareer, he Jiad olfej-cd adviec and told unpleasant truths 
had become distu.steful. One cause for a comparative 
cuolncss between the old f'rii*nds was said tube theemperoFs 
relations with Terentia, the wife of Miecenps, to wJjom he 
was nxorioiisly attaihed. Tei-haps the ennui resulting 
from the ee.-^s.iiiuii of. a life of constant vigilance and 
activity may .icruunt for tlie state of sleepless restlessness 
and fever in wliii-li lie[)assed the last three years of his^life. 
He died in the year S n.c., leaving the emperor heir to his 
wealth, anil aifectiouately cuiumending his friend Horace, 
who only .snr\i\ecl him a few days, to his protection. 

Oianions were much divided in ancient times as to the 
]>ersoiial cliaracter of ]Ma.*cenas; but the testimony as to 
liis administrative and diplomatic ability was unanimous. 
He en joyed the credit or discredit, as the adherents of the 
ri'public must have regarded it — of sharing largely in the 
cstablihhmi‘nt of the new order of things,- «««f reconciling 
jiartics, and of carrying the new empire safely through 
many dangias. To his influence especially was attributed 

^ 'I’lii* liiK"; of I’ronortiii.** (iv. 8, 27-8) — 

Kt niii ad (‘fTirtuni virex dot Cffisoi* ct omni 
TrmjMn'c tain/ucilea iminwntur opes-^ 

.sliow tliiit liis position under the empire also brought very substautiul 
juMitiiMis to hia original fortune. 

'I’hw is implifd by the long speech which l)io« Cassius putji into 
lii.^ ini>utli, r(‘COiiiiiH;n<liiig the e.stablishinciit and promiiting the iioUcy 
ot the new eiupiro (Diou Caas., liu 14-40). 
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tho liamaiier policy of Octavianus after his first alliance | 
with Antony and Lepic^pa. Even Seneca, who shows a | 
very bitter animus against him, admits that he deserved , 
the credit of clemency, —although he attributes it to i 
eireminacy rather than to true humanity. The highest 
tribute paid to him in his capacity of minister is to bo 
found in tlio least eminent of the poets wL(»si5 genius be 
fostered. “ Tho true trophies of ^Iieceiias,” says Propertius, 
will be his loyiilty.’^ ^ And in another elegy lio addresses 
him as “ fidele caput,” One great testimony both to his 
loyalty and to his tact is the saying of Augustus, Avheii lie 
had made public the scand-il concerMiiig Ins daughter 
Julia, “that all this would never have happened if AgripjM 
or Miwcenas had lived” (Sen., A? AV//., vi. IIJ). 'riie only 
instance in which ho is said to liavo acted witli indiscretimi 
as a miniator was in his betr.iyal to his wife Ti n ntia of 
his knowledge of the conspiracy in wLh h Iicl* lm»tlu*r 
JjiLdiiius Munena was involved. 

The best summary of his character as a man and a 
statesman is tliat of Velleius (ii. SS), who dcseiibes him us 
“ in critical emergencies of sleepless \iglliinci‘ far-seeing ainl 
knowing how to act, ‘hut in liis rela\:itioii fiuiii business 
more luxurious and etlemiiiate lliau a woman. ’ The latter 
is the aspect of liis character on \\Iii<*h Seiii’ca eliielly 
dwells. He draws afctentijii to the eiiia-vatiiig cUVM't wliieli 
liis good fortune had even on his literary st)U*. Wo need 
not ask how far “the stately maiioion on the Esipiilint*. 
outdid in luxury the “gardens of Seneca the millicuiaire 
(“SenecJG praslivitis lu)rtv»s Ma'a;en is was cert linly a. 
man who combined an epieuroaii love of ph-asure with a 
thorough duvoliou to business; and verses of Ids own are. 
(pioted against him indieativ'oof an unmanly i-Iinging to life 
after tho loss of all that iiiiike-. life \ahiabl<‘. Tlir-o may 
have boon W'rittcu in tlio feveii^'li nnre-l of his Ja-t years, 
when lie was no longia* himself ; but expressions in the s 
of Horace (ii. 17, 1), written at a mmli t‘ailier p»‘riod, si em 
to imply that ho wa^ (letleieut in tho robn<tne-^s of libro 
rharaeteri.st of the averagi*. Uoinan. IHs stylo of dre-^ 
and his indolent lounging w'alk e\[>o^*‘d him to aidmad\er- 
sioii; and tho Maltimi.s of llorace'.s (i. 'J, 'Jo) wa^ 

supposed by some ancient eomiuent itors to be. a skvt -h of 
tlie great man, drawni before the [>oet was admiltr I ti* Id 4 
intimacy. Probably there may liavi". been some alleeUtioii 
tir politic dissimulation in this assuni[ition uf a ehaiiieti r 
so alien ti> the standard of tliu asjiMrants to jiiiblic li«)noui ; 
at Uome, It was an exaggerated form of lint indillerence 
to appearances and conventionalities wliich made Idm 
satisfied with the position of an e<jues, and induced Idm 
to choose his intimate a-soeiates from poets of ob.scure and 
provincial origin. His ambit ion^wMs lo bet ho second man ! 
in the empire, and to enjoy the reality without the. show of ! 
pow'er. A similar character is attribiib'd by Tneitiis to 
Salliistius Crispus, who, after the death of ^M;eecnas, mo.-t 
enjoyed the favour of Augustus. 

His character as a inuidliecnt patron of literature is not 
only acknowledged gratefi\/Iy by the reeipieiils of it in his 
own time, but is attested by tho r(*grets of the men (»f letters 
of a tiatcr age, expressed through the moullis of Martial 
.Old .luveual. liis patronage w'as exercised, not from 
vanity or a mere dilettante love of letters, but with a view 
to the higher interest of the, state. Me rcet)gniy,ed in tin*, 
geniu.s of tho poets of that time, not only the tnif.^t orna- 
luont of the court, but a power of reconciling men’s minds 
to tho new order of things, and of investing the, actual statu 
of atfairs with an ideal glory and majesty, ddie ehangu in 
seriousness of purpose between tho Ecfo^nea and. tli.^ 

of Virgil was, in a groat measure, the result of the 
direction given by the statesman to the poet’s genius. A 

^ Propert., EL iv. 9, 34 ; ii. 1, 36. 
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similar chango between the. earlier odc.^ of iliuaee, in 
wldL-li ho declares his epicurean inditferem e. to alVair.s of 
state, and the great national odes of the third bookisjo l>a 
ascribed to the same guidance, lb? endeavoured also to 
divert the less rnasculiiu; genius of Propert ins finiu harping 
continually on his love to themes of public interest. 

Put* it the motive of his patronage li.id luvii merely 
p'dilic, it never could have insi»ireil tlit; allbet ion whicli it 
tlid ill its reeipieuts. 1’he. great charm (tf M:ci*i n<is in his 
nlatioii to the, men (d’ genius who formed his eiich* was 
his .simplicity, coidiality, and .sinceiity, Altlion^di not 
p:jitienlar in the choice of some of the ;i-M>ciati's of Id.-i 
[)le i.Miri's, ]u\ admitted none but men (if woith to his 
inlimicy, and wlien once ajliniU*-d they were treated like 
e'piib. 'rii.il. loyalty which was his own di^tinetion in his 
p'lbli'* life was, if we may trnd tlie exideiiee of Horace, 
ll' *. < har.u'tt ri^tie of his own n-latioiis to his imimate.-,, and 
ol tln*ir ii-litioiis to one, amdlier. Ihit, while lo>:d to all, 
to llor.ici* lie was bonmi by a i-loser tie. .\nn)iigthe great 
fi iend.-.Iiips of hi.-.toiy, none is more certainly attested, or 
more honi>iirabli* to l)i>th [»:irt.ies, than that betwi*en the 
pol l, and tile .^tate^maii. Miicli of the wi.sihan of ,M.ei*i'iias 
[irohahly li\t‘S in tlie v and of Horace. It 

h.i^t dll'll t) the lot, of no other p.ition of liteiatnre to 
hive hi; name a^^^oeiated ultli woiks of sneli la.'^tilig 
inlm .-t. :i ; t he. s- of Viigil, tlie tii.’^t tlii'ce books of 

Ibnace's and the lii.-t. book of his Sneli a 

foitini'* e*in .-tari'i'ly li:i\o been altugL-ther iindeseiwi'd. 
Aeet[tiiie; is liter.dly true the ili-jiui aging >tatements of 
Si 11 ea, aibnitting the wi akn*’ v?, and peihaps tlie vanity, 
which were the bloU in his chaiaclrr, and 1 on.-^idci ing at 
the .ante time tlu' dide nlt ies ot an un^a 1 ( • di nted [to.-ition, 
ue mii.'-t allow 111. it few' mini.-lii- of an in e-[toii^llile 
nion.iieh ha\i‘ aci’om^ili le d mneli with .-neh immunity 
from till* ba.si i* and nioje \ ioh lit [>a^^ions, for tin* jjiatilica- 
lion of which that [»o-iiioii hold; out unlimited oppor- 
timiii.-.-. As a miiii.-ter and tiieiid of the emperor hu 
eoiiipiied fa\omably, both as reg.o'ds i.ip‘ieit\ and 
chaia(‘ler, not, with men of the flamo of SijahU.'» and 
'ri.ri llimis, but w'illi Seneca. h’ew min lia\e n.sed tlie 
iiitliiencvi of a grand .seigneur with .'•inh eidigliteiicil 
]*• iietieeiii'e, with such lasting le.^nlt; on hum. in • nllure 
and I'iN ilization, w'itli .sneli genuine .'>ijii[ilicit \ ami eouli.d 
loyalty. (w. V. ) 

M A ICS’riiHM IT, or M \ v- rnn n r, tin* < hii f tou n of ihe 
provineo of lamlairg, in tho ,\'-1 liei land-', lios, as tlio naino 
e.\[ire.s.sos, at the. fn-r/tf: nr cio.'^ing of the Maas (Meii.-e), 
when? the lh>m:iiis ereitc.I a niilitary po.-t on the loail 
between liagaeiin-i ( l>av:i\ )and ( ’oloiiia .Veiipl'inaft 'ologiie). 
Aix-la-Clia|>elli5 is IS mih ea.-t '.onl.h 1 .i-t, and lai'gi* IS 
miles south by we-t. 'I ho baths diM o\oird in I "*11) in thu 
( Ji'ooto Stokstraat .''how that tlie .settlement .at 'rr.i jei'hmi 
ad .Mo.sain became a pi. ice of some eoiidderable impoitance 
i ’riiu low’ll isdi\idid h\ liieri\er into two paits- th(*l irgir 
portion, or .Mne.-tiiiht pioper, on the left Imnk, and llin 
smaller poilloii, di-t iiiL'iii-Jied as M ijk, on llie light. A 
.stone bridge of l i'dit. auhes eonneeting the two look tlie 
jilace of a wo<».!i-ii -tnuture, as early as IJSO, and wa.s 
greatly improvid in iM’-'^ anil ISJd). T'ormerly a foitit.-i, 
Afaestrichl i.s still .1 considerable, gani^on town, but its 
mm [jails Will- dismantled 1871-78; formerly the, seat of 
a bishoj), it .'^lill h' .ir.s a strongly Ihamin Ciihnli)* im|iM >s; 
and, in niodein tiine.s more esjieeially, it lias tliwoloped info 
a great centre of commerce, and indn-liy. Tlie chnrchi.s 
aiul religions foundations are, alino.st the only biiildme.'' <»l 
I noli*, till*, cliief c.\ce[»tion9 being the tow n-hoii.se, com[)jetL(J 
in lfi8:l, and the solitary Protestant clnin li, .lan.^keik (Hhli 
century). Tlie church of St Sia'vatiu.s was, according to 
Olio accunnt, rebuilt and enlarged as early as the time of 
Charlcd the (Ireit. .It is m^w 260 feet in length, and 
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in tho varied character of its Gothic architecture beard 
evidence of tho frequency with which it Inis been reatored 
and t altered. The high altar ha.s* a Descent from the 
Cims by Anthony Vandyck. 1’hc saint whose name it 
preserves obtained great reputation in Macstricht by 
transferring his hisho[»ric thither from 'Poiigres, j>.nd bis 
miracle-working relics lujcaiiie the on-asion of a great 
septennial fair which was formerly of great service to the 
city. The ClnTrch of Our Liidy (Licve Vrouw'c-kerk), 
possibly found(iil in the bth <‘entiirv, ims two very .incient 
cryptsr and an lltlj <’enlury eljoir of e\eei)tion:il beauty, 
but in the nave has Mifh ietl heveiely from a restoration in 
1764. St Matlhysk«‘rk was ioimded l»y the ch)th-w'caver.s* 
guild in the l.'Uh eentuiy ; and, though the present Gothic 
building of St Martin’s (in AVijk) was eroetod so late as 
1850, the original rlmrcli wa^twio of the oldest in the city, 
and is said by tiadiliiai fo liavr oenipieil tho site of one of j 
the old lieatheii temples. 'Plie twelve hospitals, tho poor- | 
lioiisp, the oipliaiiage, and most of the other charitable 
foundations are lloman (’atliolie institutions, and neither 
tho administrative bodies in a- the educational establish- 
ments ari' free from ecile^iastical inlliieiice. Though 
Maesiriclit is no doubt niaiidy indebted for iU commercial 
ju-os[»i rih to its pDsilinrj on the river, it did not ]>egiri to 
reap tin* full ad\antages (»f the situation till the removal 
»f the fortiliiati<)ns and the o[iening of the railways (Aix- 
hi GUapolIe, ISalJ ; llasselt, iShO ; Lirge, 1861 ; Yanli>, 
JiSGo, A’c.). At first a trade was <-arried on in wimi, 
colonial wares, alcoliolic liquors, ami salt ; but now, besides 
Jtc-gont’s well-known eiirlhenware, glass, and crystal fac- 
tory, there are establishments for the making of arms, 
tools, load, eopjier, and zinc w'ork, itc., as well as tobaeiM) 
and cigar factories. M'’hc Macstricht beer also is highly 
esteemed. The population, which was 18,000 in the 
beginning of tlic century, was 1^8,017 on January 1, 1S82. 

Miicstricli! WHS lakrii niid liytlic \oniiiiiis(S81 und 88-1 1, 

l)y llnijy of ( lUrldriN (1^207), by .\<b»l|»}i <]c la Marrk 

and hy tin* }»(*o]»b* of Iiir! 4 <* (1407 ami 1108). In tbn 'war with 
Spain it was .sm‘<*i‘ssiv<*ly brsi(*;r,.,l Oy tin* SjiaiiiMnls, tin? ]irincc of 
Oraiigt*, I’rincn Mauiii'o, ami Krodcnck llcijiy (1,570, 1.580, 1.504, 
lOirj); ami in tin* struggle bntwom bonis XIV. of Krainv ami 
^Vil^nlm 111., ami again (luring tin* Kn*mli Ib'vnlulum and the 
Napoleonic ]ieriod, it pai»l tlie ]»(‘iialtyof il.s fionticr ]io.silioii wit- 
ness the siegi'sof lti7.'b l'57t), 17tll, and liOM. During the revolu- 
tion of J8il0 it was invested by the U«*lgians. Among fin* more 
pcaeeful memories of tin* pl.u-e is the martiagt* of <)([o IV. ^^ilh 
J^Iary of Ibabant. 'Iln* pc<ij»le of M iestriehl Inive n spi*« ial diah »*tt>f 
tlieir own but Frein*h and Dut' li are in use among the, upper 
elasses. In tin* neighbourhood »if the town ,iii*1be .•creatsandslom* 
(| Harries of 15*tersl»erg, one of the most exlraonlinarY labyrintlis 
of sabterrane,nii excavation in t,li« world. 

MAFFKI, Franc’i:s»m> Scii'iom:, M\m'ni:sK lu (167r»- 
\7brj), Italian archmulngist and imin of letters, was bom 
at Verona on June 1, iCTri. He studied for the years in 
I’arma at the Jesuit college, and afterwards from 1608 at 
Homo ; and in 17(Kl-4 he took part ns a volunteer in the 
war of succession, fighting on the Bavarian side at 
Dunuuwci’th. In 1709 he, began at Padua along with 
Apostolo /eno und Vtdisnieri the (,*iorn(ilr (hi (rtirrad 

* ^Vllile the Ndvtli laijiliui'; (bale. Is, s.'ivs I’rolev.or Dalb-e of 
Utrcflit, *are laigfly ui|ii hiitili loriiis and wonh, tlio 

Macstricht or S.. nth Limbing .ImI.-. t (I., whi.-li Umse of llasselt, St 
Friiidm, ami Sitl.'iinl an* H' lnh li;i , rernamef! eoinp.ir.itively 

troo from Mich admixtuiT* Its pli.M, j,, ]M*<iiliaiIv mteri*sting 
both in itself jiihI ber.ui'-t* It's \ (an bi* lia'‘i'il 1<« an oarlv date 

hy authentic documents. 'Die Old l-Sankidi p,alms .and the Dimbiiig 
Hormons a •*. writteii in it ; ;iiid it was ab.^ the ongmal dialect of tho 
St Sorvatius begend (ed. by nonnamis) now traiisci iLcd in the Bclgiaa 
Limburg dialect, and of Vi l.icke’s /cd. l,v Jhlioghel), imw 

in Middle High Oernum. Alwmt ilics,* w.nUs (-..nsnlt Cosyn, Toal en 
h'UffUMle. iii., v.. vi. ; and m n-anl to tlic ii,..d(rn dialect Mono’s 
Anz. Jur fCundc der tmischm l8;{d ; lui,f,s.'h. Mntcumy iii.; 

Franquinet in Jager’a Archief, ni. ; and Winklers Xrderduitsch 
in FriMrh dinlectkm i. Sperimeus will bo, lound in Firmmiich’s 
VblhersHiniMn and Leopold’s Van de lot d4' WeiidiseL 


d! Italia^ a literary periodical which had but a short career*/ 
and subsequently an acquaintandb with the actor Biccoboni 
led him to exert himself for the improvement of dramatic, 
art in Italy. His Merope^ a tragedy, appeared in 1713/ 
Teatro Italianoy a small collection of works for prewnta- 
lion on the stage, in 1723-25 ; and Ze Ceremmie^^ an 
original comedy, in 1728. From I7l8he became specially 
interested in the archajology of his native town, and his 
investigations resulted in the valuable Verimd JUnstrata 
(1731-32). Matfei afterwards devoted four years to travel 
in France, England, Holland, and Germany. ^ He died at 
Verona on February 11, 1755. A list of his veiy 
numerous w'orks will bo found in the Biographie 
A complete (jditiun of them appeared at Venice (28 vols. 
8vo) in 1700. 

MAFRA, ii town of Portugal, in the province of 
lilKtremadiira and district of Lisbon, lies near tho Atlantic 
coast, about 20 miles to the north' west of Lisbon, and had 
a population in 1878 of 3231. It is remarkable for its 
cloister- palace, built by John V. in 1717-32, in conse- 
quence of a vow maile during a dapgcrous illness to build 
a convent for the poorest friary of tho kingdom,— -Which 
proved to be a sinall Franciscan settlement here. • The 
architect, Lmlovici, took the Escorial for his model ; but 
the iinilation is still less successful than the original. The 
building, wliii li is in the form of a parallelogram measuring 
iqiwardsof 800fci*t, from north to south and 700 feet from 
cast to west,, is said to contain 866 rooms, and to be lighted 
by no fewer than 3200 windows. The centre is occupied 
by the dcmied church, sumptuously built of marble, and. 
rinhly adorned with slatnos and other objects of art. The 
conventual buildings (which are no longer used as such) 
contain 300 cells; and the library numbers 30,000 volunieiie 
Adjoining the pulucc, are line gardenia .«n(i pleasure ground^, 

MAGIiALA (more correctly J/rtM//a), a natural strong- 
hold in th(*> country to the south of Abyssinia, situ%t^ 
about 200 miles inland from the Gulf of Aden, in 
N. lat. and 39 ^2^)'E. long. Tho basaltic pldtenu of whioE 
it oonsisls ri.sos 9110 feet above the level of the sea, and 
forms along with the Tu*iglil)ouring height of Salassye (9169 
feel), with which it is i:onnected by the ridge of Salamgyd 
(8630 feet), a comparali\ely small and narrow outrunner 
of the Amara St int iJutcaii. It is about three quarters of 
u mile in length by less than half a mile in breadth,, and 
lies more than a tliousund foot higher than the neighbouring 
plain of Arogye. To tlie south runs the KukuUq'’navine 
and to the north and tho west the Bushilo and the Wark 
AVaha Ilaviiies, all of which ultimately drain into tho Abai^ 
and thus belong to the basin of the Nile. Chose^ii byJ^ing 
Theodore of Alyssiida as his principal Aronghold^idn the 
south, Magdida ow(*s its cehibrity to the fact thava^the 
place of imprisonment of the Jhiglish captive, it becaBune the 
goal of the gu'eat English expedition of 1 868. At the tim^ o| 
its capture it c.ontaiiied huts for a permanent population)f;[f 
about three thousand, a royal residence of the most u^eag^ 
pretensions, a still more insignificant church, and W large 
treasure-liouse stored with arms, ecclesiastics^ ftjmtur^ 
and vast (luantitics of Abyssinian manuscripts. . TE^holf 
rock was burned bare by order of Sir Robert . Napier, and 
on the departure of the English it was seised by Mastwatj 
queen of the Wollo Oallas, in whose country it is situated 

Svo Marklunu, Tfisfurv of the Abyssinian ExpsdiBllin^ .1369 ; and 
Kassaiiu British MisHion to Theodore, 1869. Bo^ contain piisns and 
vicw.s of Magiliila. ’ ' 

MAGDEBUPiG, tho capital of ^oPiru^S^Jiiqvinceoi 
Saxony, and one of the strongest forttfi^liM iii,-<3erinBiiy, U 
situated in 52'^ 8' N. lat, and 11® 40' j^‘dpng„,.:ine!inly on 
the left bank of the Elbe, which ;]|]Ler3 ^<iprjyd^ into, thnc 
branches. It consists of the town/;pr6^isr and\p{ „tbc 
four suburbs of Friedrichstadt^ .Keti3ti^L Sadenbur^:^d 
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itackaa; the last three these hre separated from the 
•town by the ramparts and glaci^ but are all included 
within the ne^ line pf advanced bastions. In the Elbe, 
between the old town an4 the Friedrichstadt, lies an island 
called the Wei^eri^ocenpted by the citadel, and united with 
both banks Jib^^ Wdges. With the exception of the 
Rreitcr We^ a handsome thoroughfare running from north 
to south, the streets of the town proper are narrow and 
crooked. Along the Elbe, however, extends tine pro- 
menade naihed the Fiirstenwall, at one end of which stands 
a monument. in commemoration of the Franco German war. 
To the soutb of the inner town is the Friedrich -Wilhelm's 
Garten, a beautiful park laid out on the site of the celc- 
brated convent of Bergen, which was founded in 9ii7 and 
sup^tosed in ililO. By far the most important building 
in Magdeburg is the cathedral, a handsome and massive 
Btruct^faof the 13th and 14th centuries, exhibiting an 
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intere^^n^ blending of Homanesfiue and Gothic architecture. 
•The two fine towers were completed about If) 20. The 
interior contains the tombs of the emperor Otho the (Ireat 
and his,;wife^’ Editha, an ^English princess, and the line 
inonugit^nt of Archbishop Ernest, executed in 1497 by 
Peter Visefaer of Nuremberg. The Liebfrauenkirche, the 
oldest church. in Magdeburg, is an interesting llomanestjuo 
edifice of tl^e 12th and 13th centuries. Tlie chief secular 
building^ are the towu-hall, built in 1091 aud enlarged in 
1866, thl^ntre, the governor’s house, the central railway 
station^'^piiSr^the' exchange. The Broiter Weg and the old 
market numerous fine private houses in tlie stylo 
of the* Renaissance In front «of the town>hall stands an 
' oque8triah^,^atue;\of ‘ the emperor Otho the Great, erected 
towards ilusi^blose .of > the 13th century. The favourable 
Bituation o^Mftgdeburg, in the very heart of Germany, and 
on the Elbe below elic its principal affluents, has made it 
one, the , most imp(^|g|iit commercial towns in the empire, 


and it is also the focus of several important railways. The 
chief articles of commerce are agricultural and colonial, 
products, manufactured goods, and wine. The town* and 
its suburbs contain numerous manufactories of woollen, 
cotton, and silk goods, sugar, spirits, tobacco, (U’gans and 
pianos, chocolate, and chicory. Magdeburg is the head- 
quarters of tho 4th corps of the German army, and the 
Heat of the provincial court of appeal aud admini.straiive 
ofhcc.s, of a Lutheran consistory, and of a superintendent 
general of the Evangelical (Keformed) C’hurch. Tt also 
contains two gymnasia, two “ Bealsehuleii,’' selu)ols^)f art, 
medicine, surger}’', and mining, and numerous scientitic ami 
charitable iTi,stituiions. The pt>pulatioii of Magdeburg in 
ISSO was 97,r).‘19, or, including Neiistadt and Buckau, 
137,109. 

Axliicl) w.is ill cxiMtciicn n.s a siiiftll trading settlement 
at till* hi'gimiing nl tlici iUli ei-iitiiry, owes its t*:nl\ piosperity c-liielly 
to tin* riupeior t Hlio 1., mIio rstjiMislied a Benedictine eoiiveiil liei« 
in In lai.S il. iH-e.aiin* the seat (»f an aielihisliop, 

wlio was alsi> priiiiati* of ( ifiniHiiy, and txeieisfti sway uvrr an ex- 
tensive territory. By the UUli century ^!.lgdehuI•g had heeoine a 
flourishing l•on^Mer^■^.•d town and an iniptirt.int iiieniher of the 
JIans»‘:itii- League. Its heiieh id slierills (. Vf 7 / 0/7/cy/A/ /////) liefaiiio 
eel-l*r.j|r.l, aii'I “ M.igdeliiirg law/' si-euring the sulliiiiii.stiativo 
iiid»*]ioinleiii e of luuMU'ip.dities, was adopted iii iiiany parts of (Jer- 
ni.iu\, Poland, aud Bohemia. During tlie Middle .Ages tlie citizens 
w’ere alniost constantly at variance with tie* an hliisliops, and hy the 
end ot the Intli ei iitury had lu-eoiue m aily imlepenilenl of tluuii. 
It .should, litavever, he iioteil that Magdi'hiirg never h<‘(’nnie a lieo 
city of tlie 1‘iiipire. '1‘ln* town emhraeid the ILfoi'iiiation in loSl, 
and was Iheueefoilh governed by Pioleslaiit' administrators or areh- 
hidiop.s. On the ielU‘'.il of the eiti/eiis to aeeept tlie “Inteiiin,” 
M.igdehuig was hesiegi d hyMauiu eut Saxony in l.^oO, ami eapi- 
tulaj»Ml in In.'tl on favoiiiahje turns. During the 'rhuty Years’ 
War tlie «‘ity was twice, hesifged, ami sulferi'd lenihly. It suee(s.s.s- 
fully n'sisti'il Walh iislein lor .sev»‘ii moiiDis in D)‘2U, hut was 
stoiimd and .sacked hy Tilly ill KhtJ. 'Pile whole town, witli tiio 
exec pi ion of tlie eatlic dral, the Fi aueiikindie, .iml aliout HOhou.se.s, 
w.is hiiiiied to the ground, JUid lin.OOO of its .‘>>,000 inhahitants wero 
hutcliered without regard to age* or sex. 'rin- town neoveied from 
tills deadly blow with woudeiful rapidity. In IhLS tlie jireh- 
hisliopiie was eoiiveit«‘d into a secular diiehv, to tall to Bramleii- 
huig on tin* de.ith *d‘ tlie last admiiiisliator, wlijeli h.ip}>»‘iied in 
D 5 .S 0 . In DOd Magilcdairg was takeu hy the French and annexed 
to the kingdom of West phali.i, luit it W’as lesloic il to Pi ussia in 1 SI 4 , 
on the* downfall of Napoleon. Ol to voii < Jiiei e ke, tile inxeiitoi of 
the air-pump, was hiiigomaster of Magchhurg at the- time of 'I'llly’s 
sic'ge. (’ariiot ilied lien* in exile*, ami is huru el in tlie ceim terN, ami 
Luther was at .seliool here and sang 111 tin* stieets for hre.ol witli 
ot Iht poor idiori.steTs. 

See KHthmaiiii, (it'scliv htv it*’r Sttulf ISOO-l/; lloff- 

iwMin^ ('kromh' SOnlf Mat ft! tinny ^ 184-1 nO; Bartliold, (j'tsrhirhtf* 
der di'uiurJu'n Sludtt'j IS;»U. 

MAGKliLAN, EKiniiNANn, in rortiigucsn Fmkxao ue 
M A<JALirAEs (c. J 170- 1, ''>21), \n1u», thougli In*, did not .survive 
to return homo with his ship, well de^a‘^\e.s tin* ti th* of the^":’ 
“lir.st cirounniavigator,” was born about 1 170, and (accord- 
ing to the .somewhat qiicstionahle autliority of his will, 
dating from L^04) at \'illa do Sabroza in tiui district of 
Villa Heal, Tniz os Montes. His family was “hidalgo,” 
and he seems to havi*. spent Ids boyhood in tlie honseliold 
td’ Queen Leonora, consort of .fulm 11. of I’ortugal. For 
stsveral years ho was in active service in tlie East Indies. 
It was ho who, in 1310, gave Siqueira timely wsirning of 
the plot of the people of Malacca, thus prob-ably saving his 
countrymen from iinniliilation ; and, along with Serrano, 
ho commande d the ships sent out under Abreu for the dis- 
covery of tho Spice Islands. On his return fnuu the East, 
Magellan was sent to Azanior in Morocco; and this biief 
epi.sode. in Ids career Ls memorable for the wound wliich h ft 
him lame for the rest of hi.s life, and for the begiiiiiiiig of the 
troubles which determined his future course, ronfrary to 
what ho had a right to expect, the king (Manuel) refused 
Magellan’s application for an increase of the pay assigned 
to him as a member (d’ the royal honseliold ; and the 
manner of the refusal added insult to what he considered 
injury. In company with a^oth^r malcontent of note, 
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Kuy Faleiro the riBtronomor, lie formally renounced bis 
iiati(,jnality, anil went to oiler his services to the court of 
Spain. Word was no sooner bruuj'Iit to Manuel of the 
Hchunies proptised to the S|uniard.s than lie felt tlie mistake 
be had coniniitted ; Init all the ellbrts [nil lorth by special 
agents to allure bis ali« n itfd Mibjccls back to their 
allegiance, or to tliwait tlicir ijcg«>ti.ili«)iis, prov<‘d of no 
avail. The bisliujj of Jhiivs »bi.in loMlrignez de Kotisitji, 
had taken I he, nialtcr up, aii<l Ihiu /s iuul giiiie too far for 
Magellan 1o re,tr.u*‘‘ hi^ sli‘p>. < hi August IG, lb 11), tin* 
(•\[»e.dit imi set sail ; In liiul lu.^ I»\ a western route, to 
the Spii’i* i of tli<- \n.is the task ^\hicll its roni- 
inaiiilcr li.el uihli i taken. \\ h' li more than three yeais 
afterwarils, on Septi iiiber H, Ib'J'J, the “ \ ieluti i ** ea-t 
anclioi* in a Spaiii-li p"il, tlie c:i[>t lin, Sebastian del ( ’aiio, 
liai] a sti.uiee l.ih- lo tell ol mingled Iriuinph ami tragidy. 
Wliili! the ‘-•jiM'lr ni la> in Toil St Julian, on tin- l‘ata- 
goniaii ciM <t, lliiee of Magellan s Spanish captains liad 
delicd him aiei i nM,-.j)ire(l against Iiim, and jt was only by 
a rapi«l i m niliDii nf Mimmary vengeance that lie had main- 
l iiiieil hi.' .tiitleaity. At a later dab*, the ‘‘ Antonio,” at 
the in-'t ig il ion of ( oime/, tlir. Tui lugni'se i»ilot, liis j^ersonal 
enemy, sailed limne to Sj»ain with evil jcpoits, at tin' 
very inoinenl of slice. when file Sliaitoi tin.' Kleven 
^Idion^iml \’irgins, or of fhii l*atagonians, now known as 
th(i Strait of Magellan, li.nl l>een cxploo-tl almor.t to the 
ra«*ilie. 'Idle str.iit was [Mssed on No\ ember -!8, 
nml, timiigh Magellan Ji.ul not ipiite leai heil the Spite 
Isl.iinls when he tell in eonlliet with tin* people of Zebu, 
L*7tli Apiil lb:!!, his ta.^k wa.s viitually aeeum['1i.shLd. 
I’lic name Mag«‘llaii’s band- long gi\(‘ii to ratiigonia and 
that hypothetical <*<inl iiient of which 'rieira <lel Fnego was 
considered only a ]iortit)n lunl <lisa[»peared from i»ur 
mii[»s, imt lias again been bi*sto\M‘d by Chili on the terii- 
iory slu‘ claims in the cxln'iim .south. 

Xo nTMiil nf lii ; r\|i|(.il , |i IS In ni li fl ]i\ M.igi llrtii liiinsrlf; nml 
r(»iitiaii|n)i.o \ .iccdioiU nil* Ir ,s lift oil .1 joi.l fini.astfiit, t liaii ciUild 
Ilf uidif'l. 'Tlif l<i .1 l.tli.il III \iilnioo n Aohmticr in 

tlie 111 fl It I- iiMiiii 1 01 11 H.iie III, .iinl i \i>ts in tonre.nls MS. 
<'ii|iii tliiff III I i< Ml li .111 1 .Mil iM It.ili.oi. riif Ihili.iii w.is piinlfd 

in 1 .*'0 1 li\ \ Mil >1 1 I ! i \ li ..1 • \\ ii li ti N f MO M' ■! fiaii .it i vi n ri I’.in;! i -.li 
Veia.'ii .il'p' 0 PI l.'ipl I II Ii \ of \lilflli\’.s I'nsf I'mni'it miiml 

fit'' iror’il f>ii I/. '/-.'/</ /, 1**7I (ll.ikliix! S.niflv’s I’ulilii .if imcj, m*!. 
lii. ). S. f ;ils» ,1. <I k'llil, o'. . 1 // t!> r i' 1, n niisr> isi . , . ,.///• 

MiOf-Hiri's ,s/..^ss. il’. ilii, I*-!!', .01*1 li III nil ( lufi lero Vi ig.ii.i, 

(/. sf /f/./ /. A,y / , ,f,l //'m,-//.* M i<i. iSoitie^ii lie ( lolf, 

l.ssa. 

M.\( Kilt )!! Lnoo (riencli, A p' }hij,ur\ in Ttalian 
also fret|iienll\ Ao./n Ti / A/o-zo ; l.aliii, 17 /-A- /////.<), is (In* 

. W'eslmosl of the great lakes of jiojlln-iii lt d}. In aceoid- 

jinee with ils popular inme it Jia.s ! mg l»eiii leputeil the 

largest ol them all: Imt lliongh in length it somi'what 
surpasM-s Ivign di (iard.i, it d«ies not co\er .*-0 cA(eii.''ivi* an 
area. Of the tol.il .snrlace of sjpiaie iiiile.s, bb belong 
to It dy, ami the rem litiing 17 to the Swi'-s canton of 
'I’e^Mn or 'rn ino. 'Idle length fnnii north to soulli, between 
db -bi' ami hi Id' N. lat., is dS miles; Iho breadth, 
gener.jll\ bilwieii and -1 mile.s, is inenased to d or 7 at 
the jumtioii of the 'L'oee valley on the wc.st. Tlio Ticino, 
the le.nliiie 1 1 jbnl jty of 1 In* I *o, cntei.s at the one end of tin*, 
lake afid « capr. at the other. Tlie Aery inteie.sting geo- 
logical probh ius wliii li bagn Maggiore sngge.sts are not yet 
fully cleared iij». (Sim* Taiaim lli, 1/ rrmtnnc Tu ino invnih ’ 
ona/e c»/ z ji ml n.n , I’l in, lonning vid. xvii. of 

the imiterials for the gLolo;d,.d maji of Switzerland.) The 
whole of ihe west side ami tin* (ast side a^ fir .south os Val 
Travaglia are ^lint in by a n gmn ol gnei-s and schist.s, 
wliile tho remaining j>ortion picMaits dolornite.s, c-aleareoii.s 
locks, and conglomenite.s, mingled with -tioiiizly deve,lopcd 
inoraine.s. On DufoiiiAs great innti of iSwitzerhind the 
greaU*st de}>th i.s given as 2»''0l fet't, op])osite Pino; but 
this M probably inuclt in‘ exces.s, as in G. B. Maggi’a 
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tojiographical map of the lake (.Turin, 1857) ihe bighcet 
figure registered along tbo medial line is only 1233 feet 
between Barbe and Lavollo, and at tbe laying of a telegraph 
line in 1800 Saha found no more than 337 betw^een Vira 
and Locarno, ddie ordinary height of the surface above 
the sea is about G 10 feet. 

Between the lowc.st 
and liighest water-mark, 
liow’cvcr. tljere is :i dif- 
ference in oulinary year.s 
f»f nearly 1 2 feet, sind 
in veiy t‘Xi*i‘[)tioir.il eases 
of twice as iiitieh. Fur 
not only is the Ticino 
subject to tiouds, but th<'. 

Like receives a number 
of coll- ideiable ^li earns 
(the 'roee, the Maegia, 

tin* Vcr/.i'C.i, thf* 'riesii, 
tVc.), ami Mime oi ihe-e 
bi iiig (low n 1 he suiplii.s 
wntei B of nth.'r laki 
bugaiio, N’arese, and 

Orta. The floml of 
1 SGS, wliieh ( xeei ih*d 
by about li feet tlie 
greati'st that had been 
known for ceiilmies, so 
<iei*]iened .iml enlarged the outlet of tho rivcr that the 
IcAcl tif the l.ik(' was pcituaiieiilly reduced by about a 
foot and a half, ami alteiations had to be made at tho 
\ariom jiorts to .suit tin* nt'W' eonditiim of things. fSco 
1‘siolo (J.dli/ia in Al/i Ail tlfijl' luiiaju. a! Arrhit, i)u 
MiUinn^ 1S7‘.).) At le.i't 1went\ tho o specit's of fish are 
e-uight in Lugo Maggime; and tho tisheries aro of value 
enough to b(5 ( Ip.m 1\ pir-erved lo the. ]‘ro[irietors. 

'Flic t)rineit»aMpwii-; ami villages round tho lake are tho 
following,- the tir:-t bi‘iiig jii Sw it,'(‘i]uml, and the others 
ill Ital} : J.oearno ([lopulation in 18S0, 2G4b), at the 
mouth of till* Maggia, oue of llie alternate capitals of tlio 
1 ‘anlon of 'I’ieiiio ; Gamiobio (2UGG), famous from the Ibth 
century for ]\> tanneries, and witli paper-mills and .silk- 
works; Tiiiino (lMmm)), the original liomo of tho laiini 
famil},and tho .Mem* of one, of Garibaldi’s exnloii.s in 
18F»7, commemorated on the s[)ot by a statiu! of the victor; 
l/i\eno (IbGGy foimerly an Austrian naval harbour; ]ulra 
( bb(H)), u busy nianufaeturing town — cotton, gla.S8, silk, 
A'i\; and I’all.inz.L (1200), u Ihuirishing little city wdth a 
1.1 rgi^ eathedi.d, a peiiil'eril iary, A’C., and Jiltogethcr the 
most import'ird- phii e on the lake. The celebrated Boii- 
jioMKAN Iving off Ballanza, have been already 

de-M-ribed, \ol. iv. ]>. 04; compare Medone, 7>oyro- 

?/nc, with view.*-- by Falken.stein (Novara, 1840), As the 
St (lottlraid ami St Bermirdino routes meet at Beilinzona, 
mneli of tin* imde bi'twcen ftaly and the north used to 
]r.iss by way of tlie lake and the liigli roads that skirt its 
banks ; and tlie opening of the St Gottliard railway, which 
join.s the It.di.in sy.stein at Pino on the east bide, aud goes 
as far ns Loeamo <jn the wist side, wdll bring back some 
of tho 1 rathe which the earlier railways diverted into other 
channels. The lii^t steamboat was launched on the lake 
in 1S2G. 

See ?. Moniggia,7A^ tlrlht NohiUdddLaijo Ma^tjivre \ Ainoretti, 
rdi'Hjio (ft /;v Itufhi ; Vjigliiiiiu, llice dd Verbam, 

AT AG ITT ANA, the chief town and headquartorb of 
.Thaug di.strict, 1‘nnjub, India, is situated in 31“ 17' K lat. 
and 72“ 21' LL long., and had a population in 1868 of 
10,525 (Hindus, 5192; Mohammedans, 469^; Sikhs, 30G; 
and “others,” 329). It has a considerable trade with 
Kandahar, large exports of country cloth, and a fluctuating 
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businees in grain from the fertile lowlands of the Hdvi. 
The civil station lies to the east of the town, and consists 
only of a court-house and treasury, sessions bungalow, 
jail, church, und thrfo or four residences of officials. 
MaghiAna forms a single municipality with Jhang town, 
which lies 3 miles to the north. The united population is 
19,619. 

oriijin of MAGIC ^ has its name from the Greek fidym, tlic 

term, hereditary caste of priests among the ancient I’ersiuns, 
thought to bo of Median origin (Spiegel, Avf tsfa, vol. ii. 
p. vi.). Among the magi the interpretation of dreams 
was practised, as appears from the sU)ry of tho biiih of 
Cyrus ( Herodotus, i. LOT); Jiiter writers dcscribo. them 
in both a sacerdotal and niagic'ul capacity, Lucian 
(Makroh., 4) calling them a prophetic class and devoted to 
tho go<ls, while Cicero (/)c /) Irina flour, i. 23, 1 1) writes of 
them ns wise men, augurs, ainl diviners, fn sucli sn|HT' 
natural crafts the magi seem to have luucli iiillin iiced Uu‘ 
AVestern nations, to judge by their namu lia\iiig j>assc(l 
into a set of classical tonus (imtyda, poyn'o), niai/ta, nnaihr^ 
&e.) apidied to sorcery, encImntMieiit, mid occult science 
ill gcrienll. Tn the Mew 'IVstanicut snotlisayiiig and 
sorcery are so designated (Acts viii. 9, xiii. 0) ; while tho 
astrologers who divine tlie hirtli of tlio King of tlui dews 
by the appearance of a star in llio oast, are called magi 
(Matt. ii.). 

Magical The word magic is .still u.sod, as in tin*, anciimt world, to 

Miefa include a confused mass of beliefs and practiet's, hardly 
agreeing e.vcept in being be 3 'imd those ordinmy .'ictions of 
cause and effect w'hich mim aceust(»miMl ti» their regulmity 
have come to n'.gard as merely natural, dlius magical 
rites are difficult liveu t(» arningo in systematic order. A 
large proportion of them belong proj>erly to the, gcneial 
theory of religion, imismueh us their eflicacy is ascribed to 
the intervention of spiiitunl beings. Thus the ghosts <»f 
the dead are culled ipi by the necromancer to give onieh‘s or 
discover LidJon treasures, or sent to etdiT men’.s bodies and 
ulllict them with diseases or In cure thtan, hr in a score of 
ways to do the behests *of the magician, w hose spells or 
incantations are thought powerful enough to control flM^ 
will even of such divine beings as cun driv(' the winds and 
give or witliliold the rain. It must be, noticed, on tho 
other hand, that many niagh*al arts show no connexion 
with spirits at all, or, even if gliosts or demons or gcsis 
have, to do witli tliem, the nature of these l)eings does not 
of itself account for tim [)r(jce-s.ses em[doye(l or tlio etfiTts 
believed to result. This rii)n s[)iritual (dement in magic 
depends on imagined powers and eorrespondences in nature, 
of which the adepts avail tfieiiiseb’cs in oixhir to di-tcovi r 
hidden knowledge, and to act on tin* world around them 
by means beyond tho ordinary capabilities of men. Thus 
hy mere effort of will, ly traditional formulas and rites, or 
by working on symbolic fancies, the sorcerer ladieves lui 
can bewitch other.^ to smkne.ss or diiath, the astrologer reads 
the fiitur(j in the aspects of the stars, tin? augur attends to 
oiueiiH from the cries of bifds and beiists, the liaruspex 
prophesies by the heart or liver of a slaughtered animal, 
and other classes of diviners judge of tlie liiddeii past ami 
the yet more hidden future by tho fulling of lots or diet^, the 
twitching of their own fingers or the tingling of their ears, 
and a host of other facts of nature which, as the educateil 
world has now found out, have no practical connexion with 
the magical * meanings or effects a.ssignod to them. The 
great charactcrwtic of magic is its unreality. Its methods 
have often an ideal cohorence wliicli may be plainly traced, 
tut practical effect they have none, and so they 'may be 
altered or transposed without being made worse or better. 
— • ■ 

’ The etymology of the word is seen in the tei-nis art magic,’* or 
the “ magic art”; French, art migique\ Latin, magica ars. 
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One remarkable consequence of this is the fixity with 
wdiich some magical foniiulos framed tliomsauds of years ago 
hold on almost unchanged to this day. 'Po under.'.tand 
this, it must be borne in mind that, if there were any 
practical use in such rules as these for divining by tho 
cries of anim.'ils, the old rules would have been imiiroved 
by experience into new .shapes. Jiut, they being woillilts.s 
and inc:n»able of improvement, this inolixe ut change is 
ab.-iiUit, and (he old prec^ipls have helii their ground, handed 
on by laitlifiil but stupid tradition, from age tu^age. 

A\ hell the test (»f pnictieal efficacy comes in the 

magic art, it is apt uitlier to ilc.slroy it utterly or to 
transform it into something more, rational, whii li pa.sses 
from su[»eniatural into natural .science. 

Magic is to be. reclcoiied among the earlie.^t growths of Mjigic of 
human thonghl. Tlu* eviili’iico lor its remote aiitiipiity 
lies partly in its pn*>enei; among all laees of mankin(l, 
the ruder tubes es[)ei'ially .^liow ing it in .Mich iiiti lligible 
slia[)es that the. lii'giniiiiigs of magical crafts may bo lairly 
supposed to have aii.si inii the c)hle,^t .iii.l lowe.st periods of 
culture. .\ii example ma> be t-iken fiom the wild natives 
ot yViisti.ili.i, wlio:.e whole lib* is per\ a<led by tlu* belief, 
and eml'itttTcd by the teimr, (tf M»rciTy. 'fhey imagine, 
tin*. .s»)iverers, aiim-d with tinir mysterious power (*alled 
to rumo imaiiig along in tlu*. sky, in\isible e.xeept 
to other .sou-enas ; they enter tlu* bodie.sof men, ami feed 
.stealthily on tlniu, not eatii.g the bones, but loii.siiiidn:^ 
tlu* lh‘*'.li ; the native I'eelft the pain a-^ tin* bo^l-ya enters 
him like ;i bit of pointed cpiait/,, and in this "liaiH* of (piait/. 
ery.stal tln^ evil can be r'xtractisl by another -oieeii-r. 'flu; 

.sorccier lias oilier im‘an-i of attacking liis v ietim : he can 
creei> near b> liim when asl(‘ep, ami bi-witcli him to deatli 
by meiel) [lointiiigMit Idm a l(*g bone of .i kangaioo; or lui 
can ^tt^ll away his kidney fat, where, as (lie natives beliiwe, 
a III. in’s power dwells; or lni (‘an call in llui aid of a 
malignant demon to strike tin: }»oor vvulih with hv eliili 
behind the lUick ; or he can get a lock (‘f hair, and roa.-.t it 
with f.il ove»‘ the lire till its tormcr owner [>iii(*.s away too, 
and die.s. The iVnstraliaiis, like other low tribes in tlio 
w’oihl vvlio.se mimls aio thus set lUi imaginary eaiise.s of 
death, iiardly bidicve a niaii can die unless by being slain 
or bewitched. When a native dii-s what we call a iiatiiial 
death, they ji.Miibi*. it to magic. Tlicii other magic must 
icvcal the lio.stile soicLier who li.is done him to death; 
cither tlu*. curjise itself will seem to juisli its luaieis in tho 
direction of the iimiderer, or the llaiiu-s (»f the giave-Hn', 
an*, .seen to tlicki'r towards win le lie is, or some insect will 
bu .seen crec[>ing towards his home; and, when the next 
of kin thus discover the magie enemy, limy set oil’ to take 
vengeance witli (‘artlily wea[MHis. Tin* .sorccier has kindlier 
dulie.s when ho sits by a sick man :nul clianiis and charms 
till ho recovers, or .siick-i out (In* di.M.'aso fiom Ids lnuly in 
tho .slia[>e. of a sloiu; spear head or ii tlsh bone, or brings 
out the ailiiu.*nt along a .sfiing, the other end of which he 
draws betwi*en Ills nwn li[i> till it is covered with blood, 
telling the bystanders (who believe it) that this Iffi.od came 
along llio stiing out i»f the sick man. jVot disease, and 
cure only, but other eveiil.s of life, come, within tlie .scope 
of native imigii*. Storm and thunder are tin*, work of tlie 
.sorce.ro rs ; tin') c.in bring rain and make, the rivers swell, 
or burn up the land with drought. Shooting stars and 
comets are. to the natives oiiums of disaster; the gn-at 
hawk’s cry in the night portends tin* doalli of a chihl. 
whose soul the bird is eariyiiig off; hut when a man .s 
linger joints crack ho .stretches out Ids arm, for in iliat 
direction .some one is doing him a kiiidne.s.s. ’ 

- Fur mill oltiur ik-taih Joiinnila nf' 

Wait/, Anffirvfiulnffie thr A\tlut \ul \i. ; Uiniijli .Sinytli, 

Alutnijiiu'S vf Vir.lnria\ FiM)ii anil llwwitt, Ktnmhfjui amf Kunvii, 

' 
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Taken together, such a repertory of the demonology and 
witchcraft of a special group of savage tribes shows 
renfarkable correspondence in principle with the magic 
which once flourished in the civilized world, and which 
still lingers in peasant folklore. The very details often 
agree so much as to raise the question whether the magic 
of savages may soiuetiiiies have bt i n borrowed from the 
lower class of colonists. The superstitions of the peasant 
are in fact what the savage would rt idily assimilate, as 
belonging to a state of mind like liis own, and there is 
even^ evidence of Kuropeaii (banns and omens having 
been sometimes borrowed by native tribes of Australia or 
America. It was necessary to mention tins, if merely 
to point out that sin*li 1 k)I rowing lias been only slight and 
superficial. It in no way ujisets the gtmenil principle that 
the magic of the lower rar'es was developed among ibein, 
fitting as itd<n\s with their low lex el of knoxvledge. Kvery 
book of travels in savage and barbaric countries shows 
the iniiiienee of the native magician, who, often at once 
sorcerer and established priest, and sonietimes oven chief 
of his trilie, by the aid of s[Mrits and other supernatural 
means interferes in every act of life. Thus in the Pacific 
islands the J*hirop(':ins found a whole cla.ss of sorcicrers 
living by nniking diseases, their method being the familiar 
one of burning or titlicrwise pra(;tising on some morsel of 
hair or remnant of food, so as to send disease into its 
(jwner, by a malignant spirit tying knots in his inside till 
lie writhed with agony. Every sick man wais a source of 
profit t(» the sorcerer who was believed to have brought on 
the disease by burning his rubbish, and of course bad to 
be bought off by liberal presents. In these Pacific islands 
a fact most inqiortant in tlie theory of magio every wliere 
comes into view xvitli i>articiilar distine-tn(\ss- -that such 
magical arts prove (dVectivi^ through the patiemPs own 
imagination ; when he knows or fancies that lie has been 
bewitched lie xvill fall ill, and he will actually die unless he 
can be persuaded licit he. lias bi‘en cured. Thus, wlierever 
sorcery is practis(*d with the belief of its victims, some 
systmn of exorcism or some protective magical art becomes, 
not only neitcssary, but actually elicctivo, a nicrital disease 
being met by a mental remedy to match it.^ At the 
discovery ol Aniericji, the S[Crin lards found the native 
sorcerers throwing themselves into delirious ecstasy by 
snutling a narcotic powder, their ravings in this state being 
held to bo conv(M*sntion with dejiarted .souls, through whoso 
help they were able to euro tlio sick by expelling the 
disease. The class to which these .sorcerei.s belong ex 
over South America, and is generally known under the 
name of (or allied terms). The sorcerer is described 
as being initiated by living in some wild spot till by fast- 
ing and self-torture he attains his supernatural craft, 
becoming able to sec spirits, to consecrate bits of bone or 
stonr3 into powerful amidet.s, to make good or bad weather, 
to gain mystic powers over familiar birds and boasts, to 
take oineus from tiieir cries or from the itcliing of his own 
skin, w'liich hitter Hynq>tom an Abi[»one diviner declanxl 
to portend an attac.k fr(.>m a tribe (.>f enemies, in spite of 
the missionary, who irreverently set it down to fleas. 
The old arts of the payi's, their malicious witchcraft with 
herbs and hair, the use. of narcotics to produce ecstasy, 
and their mental exeihanent by drumming, rattling, and 
dancing are still to be met with in the wild districts of 
Guiana and Hrazil. Tn North America practitioners of 
the same ki'id are generally knowm as “ mcdicine-inen,” 
from the hrench colonists calling them 'rnedecinSy as being 
the native doctors ] the lerm is really appropriate to 
barbaric magicians in all parts <>f the w^orld, whoso 

^ Sf-o KIUn, Polyiii£sio.ti ; Tiiiin‘r, in 

Polyn^^a ; Polack, Manners and Oustojns of yew Zealanders; Waitz, 
voi«. V., vi. 


arts of causing and curing disease generally'include con-* 
siderable knowledge of herbs ^powerful as poisons and 
remedies, of simple stopping of wounds and bandaging ? 
hurt limbs, in fact of medicine in ilts elementary state, as 
yet not separated from the ma^b with which it was at first 
inextricably mixed up. The medicine-man’s apparatus 
includes the sorcerer’s usual music, the rattlo and the' 
drum, simple and primitive instruments whose constant;^ 
association with the lower magic bears witness to thiiS':^ 
beginnings of music and magic having been* associated i 
together when civilization was yot in its low stages’ bf’J 
development. The American sorcerer carries a •• medicine';^ f 
bag ” mude with the skin of his guardian hiiimal, which ' 
protects him in fight, cures the bites of serpents, and ’ 
strikes at a distance as a spiritual weapon; , i He. knows 
magic chants of power over the elements; he can by" 
sucking and blowing extract disease-animals from the 
sick ; he can make pictures and images and pierce them 
with thorns so as to kill the men or animals they represent ; ; 
and he can compel love by practising on the heart of tha;‘ 
picture of the beloved one.^ In Africa the native sorce^i^! 
bears the name of ttujmuju among the west and central^/ 
negro tribes, nyan yh among the Zulus of the south. 
is the rain-maker, an oilice of the utmost importance among! 
tribes who may perish of famine and disease after a loUg^ 
drought. In Ids craft a principal part is ^ayed by what 
the English in Africa (using the Portuguese word 
charm or amulet) call “ fetiches,” which are claws, fangs/* 
roots, stones, and any other odds and ends fancied to be*'; 
inhabited by s])irits or invested with superhuman power.?' 
These feticlies the negroes trust in for good and against; 
evil fortune, with a confidence which no failure can shake’, 
further than to cause the unlucky bearer to discard a par^ 
ticnlar fetich which has failed, and to r, -.place it by a more 
successful one. The African mganga has intercourse with 
demons; and, btdng called on every day to predict the; 
fortune of a fight or a bargain, or to discover lost or atolen 
cattle, be professes to gain information frdm the spirits/^ 
or uses his various modes of dKdnation, such ais taking 
omens from the erics of the eagle or the owl, the swimming' 
of bmries, or the moving of sticks in his own haiids ad 
they twitch spasm odically in nervous excitement ' As;with 
magicians everywhere, his trade is profitable but dangerous, 
for if his aits of killing have been successful beyond bearing, 
or still wa>rso if public opinion decides that he has wilfully 
withheld the rain, he niay be drowned or burned as miser- 
ably as one of the many victims he has done to death.^ 
These instances are selected to give an idea of the dor&rers 
of the lower races and their modes of working, whieU 'are 
remarkable for tluAr umformity in the most distant legions, 
among tribes who can have had no commnnioaitioii^'p]* 'con- 
nexion since remote ages. Where, however,^sucb 'iriiiSes as 
the African negroes come in contact with such for^eiigners' 
as the Arabs, who though more civilized thaii thcnjselves 
have not outgrown the magical stage, thOy.bOrtoWltheit^' 
more cultured magitail arts, sirclj^, as divinatioit.by lots. " 
this way the natives of ^ladagascar appear to havn’bOtlbw^ 
from the Arabs a system of lucky and- unlupW^'days plfe 
birth, which, carried out with stupid ferocity, bn eoSttM 
lives of thousands of children, born truly 'in kfiloVil hour, 
for when the magician declares their birth "ilfbfidOhed their 
fate is settled at once by putting them to’deatli^*. ' 

Turning now to the cultured nations of ant^JflSty^ among 

* Sco Waitz, vol. iii, ; Martius, 

; I)obrizhoff(.r, Abipones ; Schoolcrtftv IfMost Mwi ^ 
North America. ■ ».x > . . 

» See Burton, Lake lUgitms of 
o/ ifflw, vol. i. ; 

See Ellis, Ma^gasewr voL fl. chapft vti xV•^I^slkts hi 
TV90 Annualf lo/u. 
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BgyptiMi wfltom thd IrV'df writing', .wnsolidated and develdped false spirits and demons ; only these more cultured nations dealt . 
niAgic. as' well as true scie^nper life find.ma^c in full vogue, hardly systematically with'them^by set formulas of propitiation' 
differing in prin^le 6t, the illiterate barbarians, and expulsion. The cuneiform writings preserve numerous . 

but worked; irit&^iil^ and ritual. Of doeiimeuts of this kind, such as “From the burning spirit 


alaoient £gyp^j|yw^i^'yftrious original documenta have of the entrails which devours tlio man, from the spirit of 
been ptesorw^j^wteihing formulas, mostly of religious the entrails which works evil, may the King of heaven 

magic;— th ty^p iping through the aid of deities invoked, jiroscrve, may the king of eartli preserve !”— “The god 

■For instiuicfmere are hymns a^inst dangerous animals in shall stand by his bedside. Those seven evil spirits he 
the water, ‘a^j^lls for remaining in the country; and the shall root out, and shall expel them from his body ; and 
power awi^^'to such formulas appears from passages like those seven shall never ictiirii to the sick man again." 
thefpll.o’wi 82 l 7 r‘* I confide in the efficacy of that excellent The magie pr>\ver believed to reside in the secret natnes of 


written bdbk '^fven to-day into my hand, which repc-ls litms the gods was recognized by the Itahylonians, one of who,se 

throu^fBi^natTbn, disables men, which muzzles the fumous myths relates how by the utteranee of tliese mystic 

modths pf.^Jiohs, hymnas, wolves, the mouth of all iiiunes (lie gmldess Ishtar was delivered from Hades. In 

men whb'lwvh bad facet?, so as to paralyse their limbs,” .be. the riles of the magiciiin jaiests, this kind of supernalural 
Ancieht iWl'l^ptian magic w, it has evidently grown up po'wi r resi.led in sacred texts, whether chanted or tie.l on 
from Still ekrlier fSrms, as is shown by that jdainest .symp as ph) hieleries. I n divinatory magic the, Babjlonian.s had 
tom of oldtraditional lore, the relying on ancient or foreign elaborate codes of rides, of wliil li inliny have been pre.served. 
epithets u words of power over the gods. This jtraclice Thus omens were drawn from prudii;ics, such us “when a 
appTOW- itf'the ancient papyri, and goes on to later ages, vroman bears a cbihl ami at tlie time of birth its teeth 
wheii the ^ Set is invoked by other mystically powerful are cut, the days of the prince, will bo long.” So with 
names**wbibh 'he must obey, such as ‘-.roerbeth.” The omens from animals : “ if a dog goes to the pnlucc and lies 
medical, art ^in ancient Egypt shows an interesting com- down on a tliione, fliat palace will be burned.” A 
binatipifipf practical and magical remedies. The practical remarkable jiassage, Ezekiel -21, mentions three modes 
redpe m%ht contain nitre or cedar chips, or deer horn, or of divination ],ractised by tlm king of Babylon ns ho stood 
various OthejHngredients administered in ointment or drunk at the lo ad ol tlie two wavs : “ lie slmllled* arrows, ho con- 
in' beet, bttt'l^th this the magical formula was also reipiircd suited teiuphim, he looked in the liver.” The arrow- 
'ic.^^eat^wth *tho demon-canse of the ailment. Thus an divination or bclomaney here mentioned was done with 
emei|;lo.v^8 given with the following formula, “O demon | pointless arrow.s marked and drawn as lots. They are often 


' vrho att lodged in the stomach of M., son of N., tluiu whoso 
, father ia called Head-smitor, whoso namo is Doatb, whoso 
• name is cursed for ever!*' Ac. It must be remembered 
that such formulas, foolish as they seem to modern ednni- 
.• tion, had tfnd atill have great eflicaey in relieving tlio mind 
' of the superstitious patient, and giving a fairelinnce to diet 
j and medicaments. Their appearance in medieino so ancient 
^ras' that of Egypt is good historical evidence how the 
old ma^ical^ treatment was* encroached upon by natural 
remedies,; though’ then* and for many ages afterwards the 
' physicians; wise in their generation, thought it best not to 
discard^ th6' supernatural charm. Tlie Egyptians <lividi*d 
out the liinbs and organs of the human body, ]»ntting eju h 
under tfie Bpecial care of a god, a sy.stem whicli, like many 
other details of their magic, has lasted on into tho modern 
world. From the astrological point of view they made a 
calendar of lucky and unlucky days, according to which 
for instance on the 1 9th of tho month Atbor one must not 
erali!ark^du the. Nile, while a child born on the .Oth of the 
mouth Pappi will be killed by a bull; traces of this set 
of prtceplto may'b^ discerned stilt in the modern Egyptian 
almaniS; ^Another point de.serving attention is the ap[»ear- 
ance SttWrUr Egypt of tho distinction between good and bad 
magii^''* '"logical curative arts wero ])ractised by learned 
Boribi 3 |.)or |rtriMts, and wore doubtless in high esteem, but 
whoti «came , to attracting love by charm's or ]»biltres, or 

paraly^^^Ojii by secret afts, this was held to bo a crime. 

' As the time of llamescs III. it is recorded that 

one accused of making images and paralysing a 

'man’s Ipnd^ f^r which ho was condemned 'to death; this 
was dddl^rm'tee ordinary bewitching by an imago or pic- 
ture, he^a* A^dy mentioned among tho lower races, and to 
_ be metm&A^^agiU as not forgotten among ourselves.^ 

, ^Still'mj^'prpTO among the ancient nations who 

AaR^ftw pseudo-scientific stage w^ere the 

arts were adopted and 
Assyrians. No savage tribe* ever 
filled more swarming hosts of naturo- 




rc[)rescritcd on Babylonian and Assyrian cylinders, .and 
llii ir use was kept up among the Arabs till the time of 
MtihanuiiOil. The Baby Ionian niles of haruspication, or 
examining the entrails of animals, wero most minuto, to 
jiiilgc from the omens of prosperity or misfortune to be 
drawn from the twisting and coli>nr i*f the intestines of as 
ass. ))io(l()rus Siculus (ii. 29, Ac.), in bis account of the 
(Ivalihcau ja‘iests, mentions W’itli evidently good information 
their hi i editary skill in various brunches of magic, their 
Use of piirilicatiuns, sacrifices, aiul tdiaids. to avert evil and 
oldaifi goixl, their foietelling by omens, drt'ams, prodigies, 
iVc. lint it is on tbeir astrology that he deservedly lays 
the greatest stress. 'I’lie Jive planets, wliich they called 
“ interjiveters,” they held to ])nrtend events by their rising 
ami setting and their colour, furetelling the wind or rain 
or heat, comets also, and eclip.^^es of the sun and moon, and 
eartli([iiakeH, and atinosjdieric cluinge.s, bemdicial or harm- 
ful, both to nations and kings nnd common men. The 
ikibylonian calendars .‘'till ivimiin to sliow' liow' rclipsea 
weru brought into connuxiun witli flooils, invasions, good 
and bad harvests, — sm li ideas being w'<»rked out, not by 
mere arbitrary fsmey, but from such fancied regularitie.s 
as tliat tlio same went her and the .‘^anic famines and 
]»estilences tended to reeiir in a eu*le of twelve years. To 
the I’abyloniari asl rulot^iiTil system htdong the stars of 
men^s nativities, the planetary hoiisis, the twelve .signs of 
the. zodiac (probably inventeil in observatoiies in Babylon), 
while the fi.xcd slurs are associated with the planets and 
god.s in a system whieh is .seen at a glance to be the 
astrology wliicli l.iti r nations of Asia and Europe have 
followed since with servile faithfulness.- 

Egyi»t and Babylon, as tliese brief notiee.s show, were 
the chief sources wlience the world learnt what may be 
called the higlior branches of occult science, and from the 
historical point of view the magical rites and beliefs of 
other ancient Eastern nations, sucli as Asia Minor and 
India, arc of little iin])ortarice. It was mainly thnmgli 
Croeco and Borne that magie was consolidated and 

“ StM*S;iyreju Jii'cord^ ofthf v<il*< i v. ; Turns. Sar, liihlical 

ArcJumlonjl^ vnls. iii., iv. ; lu’iionimnl, chtz Ua i'haJJkniis^ uitil 

Jjicinatiun aJirt Chaldems. 
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Greek (lovolupoJ in Western civilization. In these classic nations 
there may be traced the rude old magic inlicritcd from 
Uoman ancestors, to which ili later times were added 

*^*^*'^*^* ceremonies und calculations imported as Oriental wisdom. 
Ancient literature shows the Creeks as a people whose 
religion ran much into the consul tsitioii of oracle-go^ at 
many Uunplos, of which the shrine oi A])olloat Delphi was 
the chief. No rite could kce[) up iiion* ]»crfeclly the habit 
of savage religion than their necromancy {vtKpn^KwrtLa^ 
vcKvofiavTva) or consulting gho4s lor propln*,cy ; there 
was a famous oracle of tli»> disad near the river Acheron 
in Thesproliii, wljere the departing souls crossed on their 
way U) Hades (Jlerod., 'I'he iiiytli (»f Circe turning 

the companions of ()il\s'ieiis iMt(» swine shows the. barbaric 
belief in iiisgiiMl tr.m foiin.ition of men into beasts, and 
the classic sorcerer bi-liovi'd to turn liiiiiself into aw'oll 
by spells liKo lln* inciliciuc man of sonui modern savage 
tribe, N(jl Ic.ss rliMily dor> the sfory of Medea and her 
caldron t}pify lie* witih <Io(tivss witli her pharmacy 
powd'lul both to kill aiid bring to life. ^Iho 
worship (»f Hecate, the moon, sender of midnight phan- 
toms, lent itself cspeeially to the magician’s rites, as may be 
seen from tliis lormiila to I'voke her: “0 friend and e.oni- 
panion of night, tliou who rejoicest in the baying of dogs 
and s]»ill blood, who wanderest in the midst of shades 
among the tombs, wIjo longi'st for blood and bringest terror 
to mortals, (lorgo, Mormo, thousand faced moon, look 
favourably on our sacrifici's 'Pliis magical record, ]U‘e- 
served by au early (’hristiau writer, may be compan'd 
with the poetic [lieture in Theocritus’s id} 11 of thesureercKS 
( /(I i/ll. i ii.), where the passionate witch cries in similar words 
tt> Hecate, the moon, to sliine clear while she compels by 
sacrilice her faithless lover, and goes through lier magic 
ritual of love and hate, striving to force her beloved home 
to her by whirling the brazen rhomb, scattering liis bones 
with the scattered barley, melting him to love by the. 
melting wax, casting into the tierce flames a lorn shred of 
Jiis cloak and laurels t(> irackle and blaze and be con- 
sumed that ins tlesli sliall be consumed likewise. This 
ttiu’ienl witclicraft ascribed magic jiower to such tilth as 
jiouuded li/:inls and the blojul of < nalui’es untimely dead, 
revolting messes made familiar to moderns by Hhakc^ 
speare, w'ho introduces real magic recipes iu the witches’ 
caldron in Machvth. The early (j reeks lived in the same fear 
as soutlicrn nations still do of the arts of “fascination” 
(PaiTKaviity fiat, fasriuiiiio) W’lJi'ked by envious praise, or 
ill-wishing, or the evil eye ; and they sought to avert tlu se 
bad innuences by the means still in u.'»c, spitting ami 
symbolic gestures, and the use of charms und amulets. 
As to ancient Ibmie, much of the magic in the Latin jioets, 
Kindi as A'irgil and Horace, is only (Jreek sorcery in a liatiii 
dress. ILit se\ere Homan lawsagain.st those wlio practised 
such malelic arts as making hail and spoiling the crops 
Bliow’ that liere also the sorcerer was at liis usual work. 
What is mom reaiunkablc i.s the liigh ofllciul place given to 
divination in old Koine, where every public act w’u.s done 
under magical sanction. The or bird-viewer, and 

the (uv/ur, whose similar name seems to refer also to omens 
from iho flight and cries of birds, in fact carried on supers 
natural divination not by omens from birds only, but by a 
vanety of magical processes lonuing u complex traditional 
nystem, partly adopted from the Kiruscans, as to which 
some curious remarks liave come down to ua in the 
treatiae On Oivinathn by Cicero, himself an augur, though 
living in the days when the ancient lore w as falling into 
contempt. The Roman divination was, us its name 
implies, a religious system of consulting the gods, who 
sent the signs to guide mankind. Jupiter, the llcaven- 
fethcr himself, was heard and seen in thunder und 
ligliluing; wherefore tjiese^ heavenly munifestutious were 


of the highest import, observed by the augur in the 
templnm or division of the sky Aark^ out with his litmia 
or curved wand; there was no better omen tlian when 
Jove lightened on the left. Aim>ng birds, the fierce 
eagle, Jove’s messenger, gave the highest presage of 
victory, while the owl with its dismal cry was unluckicst. 

The good or ill signs given by many birds depended on 
wlitther they were on the right or left hand, and the sacred 
chickens gave their omens according as they were eager or not 
to feed, and dropped crumbs on the ground. ‘ All prodigies 
were recorded as portents in Roman affairs; and those 
which Livy mentions year by year, whether they were real 
or fictitious, in either case had their etiett on the minds of 
men who saw^ national signs in a heavy hailstorm, a calf 
born with tw'o beads, or a bullock foumi when sacrificed 
to liave no heart. It was in quest of such portents that 
the harus[K‘x made his professional examination of the 
entrails of the victims, and reported the aspects of the 
lirutl of tile liver or cleft of the lungs, as a sacred guide 
to warriors anil statesmen in the conduct of national 
afiairs. riiblie divination being on this footing, it is 
not to be wondered at that, in the time of the empire, 
foreign soothsayers thronged to Rome to practise thoir cmft 
among rich ami credulous dupes. It appears that the 
magic of Kgyi»t ami Kabylon still held a prominent place, 
for Juvenal refers to botli in his sixth satire, where he rails 
at the su[nM‘stitiims w’oinen of his Lime for luUting their 
trust in (lialiliean astrologers, all the more if under the 
laws against magicians they hud been put iu prison or 
banished, wliile ladies would not go out for a drive ortako 
a inoal witlioia consulting their book of lucky and unlucky 
hours, wliich bore the Kgyptian name of Pdot^iria. 

In the classic, world, liowevcr, the growth of knowledge 
and accurate reasoning began to have il'cir eficet iu bring- 
ing magic to the lest of facts, and proving its failure. 

(Ireuk philimo] Jiy, W'ith its physical tJioories of the imiverse, 
had shaken tlie old religion, and with it the old magic. 
Though the Roaiiins kept it up as a matter bf statecraft, 
the judgment of statesmen and plifiosophcrs revolted from 
it, Jioliiing rather with Knniiis, who pointed out the 
absurdity of tlie hungry fortune teller promising others 
w'ealth and begging a draelima for JiiniBelf, or with Cato, 
who wondered tlnit one diviner could meet another and 
not burst out laugliing. These are both quoted by Cicero, 

W'ith other passages argued quite in the modern spirit, us 
where ho asks on what piinei[>le a raven’s croak should be 
pro[»ilious on tlie right but a crow’s on the left, or how 
a chicken eating a cake could liel[) dropping crumbs. 
Jlistorienlly attacks of this kind have a particular value, as 
recording many iirigical* ilctails w'hieh W'e do not know 
from the belicvi.rs themselves. Of such dotaile Pliny’s 
Ndinrn! Uiafon/ is full, though he hates magic as the 
most fraudulent ol arts ; and among the most instructivo 
aceount.s of classic astrology must be reckoned the treatise 
written against it by Se.\tus Empiricus. Had sceptical 
philosophy had its way, niugiit would have perished ages 
earlier out of the civilized world. But there were other im 
fiuencu.s already at work, not only to preserve it, but even 
to give it another great expansion before itft filial decay. 

The Pythagorean philosophy, while on' the one hand Philo- 
bringing in the science of Egypt and Babylon, and develop- 
ing it into Greek mathematics and phyBics, on thej?^ ,i^ 
other hand favoured the growth of magic by mystical jjiagic. 
speculations, such as those on iinmbm. Not that the 
Pythagoreans began this delusive science, which had long 
been at home in Habylon, where the occult powers of the 
planetary 7 and the zodiacal 12 were recognized, and 
spiritual arithmetic was carried so far as^te indicate good 
deities by W’hole numbers end evil demons by fractions. 

But the Pythagorcuus developed it further in myitic 
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•ymboliam of the activo 1 and the passive 2, the sacred 4 
of space proceeding front the the 7 of intelligence, the 8 
of love, and the 10 of the universe. Whatever rational 
thought may at first have been veiled under all this, its 
literal , nonsense suited the magical mind, and its effects 
may be traced in magical literature ever since. With such 
speculations was combined. an animistic system of spirits 
pervading the world, ranging from gods and demons 
down to the souls of boasts and idants. Both in inystit; 
symbolism and in the doctrine of demons tlio mind of 
Plato followed the Pythagorean truck, and nt a later 
period the tendency towards magical speculation canic out 
strongly among 'the Neo-Platonists, w'hen cnthusiastK, not 
oonteut with s()eculating about the daemonic iMjwcrs of the 
universe, sought to establish personal relations with them, 
aud use them for their ow'u. ends. Tlje treatise oii tJio 
Egyptian mysteries ascribed to lambliclms is an interesting 
record of this phase of thougiit. AlexandrLi became tlie 
esi>eoiai homo of systems of tbeurgic magic, in which 
invocations, sacrifices, diagrams, talismans, were employi d 
with rule and method, as thougli they were leully eile<‘tivc. 
Much of this delusive craft Jias [icrislu^I or become 
unintelligible, but its once coiLsiderable hold on mcMi’s 
minds maybe traced in such relics as tlie gc'iii-talismuits of 
the Gnostics, still objects of curiosity to arohauilogi.^ts ; 
among their formulas is the celebrated ilm (iveck 

letters of which AfSfjoira:;) stand with astixnrn- 

micul significiuico for tho luiniber 305. 'i'lie theurgy 
which came down into mcdiawal aud nuxlenv Europe is 
strongly marked with Jewish magical s|HTulati<«ii. At U r 
the captivity, the Jew'S worked out a ckssiiication and 
nomenclature of angels and donums. On t)je uno sidt; arc 
ranged such celestial powers as Gabriel and iiaphacl, while 
against them stand such ladings as BKMi./Kni n {/.v.) and 
Ashmodai or Aamodauis ('I'obit, iii., Jc.), who is 

clearly the great evil demon Aeshma-daeva of the Persian 
religion* Many centuries after wanis, in hhiropeun inugu: 
books of tBo Middle Ages w^e find thc*reiiiaius <if these 
theurgio systems stilP handed on. Their clahorato folly 
may be best rciilizcd by lookiiig intesuch IxMiksas hVaiicis 
Barrett’s or Horst’s Znahrv-ltlhrutihi where the 

actual rites and furmuhiH fur raising <lemons are given. 
The evocations, with their uncouth jumbles of sacred 
names, hAve some Idsturical interest from their strangely 
mixed traces of ancient religions, preserveil by charlatans 
whose bluudem sho^v how little they undorsUxxl tiui words 
they copied* We can fancy the magiciiui in his bhu k 
robe embroidered with mystic characters, waving his wand 
OH he uivokoH at one breath the ji^reat demons *S\cheruitt/’ 
** Ashtaroth,” Asmodi,” nanies which the modern student 
recogaizes as borrowed from tho ancient religions of three 
different countries — Greece, Phtenieia, I’ersiti. Of all the 
•(iuroesof this branch of magic, tho Jewdsh tradition is the 
chief. The magician relics on the pow'er of divine Uehrew^ 
nameci^ such as the«Acwi /uimvieplwruj^h or the name Jehovah 
in its true pronunciation^ with which Solomon ami other 
woiiderVorkers of old did marvellous things. lie draw's 
powerful spalls from the Kabkalah of tlie lutcr 

Jews, with transposed letters and artificial words, — 
using for IpstoAca tho name A^la, formed from the initials 
of the Hebrew eentenee — ** Thou art a mighty God for 
ever,*' But in oompelUng the spirits he can use llebivw 
und Greek in admired oonfusiou, as in the following 
fonuula (t^|ried with its mistakes as an illustration of 
Bdmarahip in its lowest stage) — llel IJeloyni 
Emmojauel Sabaoth Agki Tetragraumiaton A gyros 
Otheos Xschyios Athanatos Jehova Va Adoaat Baday 
fiomefuttuii Mtsnas Eschereheye i” One of the most 
t^rioua features of the dumouievocailioa is the use of the 
an essential adjun^o/ the magic circiei whose 



effect in barring the passage of Mephistopholcs is described 
in a well-known scene in Goethe’s Fa?ifst, This symbol is 
an interesting pnxif of tradition from the PythagcAeans. 
It is a geometrical figure for the construc- 
tion of the regular pentagon (Euclid, iv. 
prop. 11), now familiar to school boys, but 
which to the school of i* 3 'thugoras was 
80 w'oiidious a novelty tliat they used it 
as a sign of fellowship (see Bi-etschii eider, 

(/rumrtrie mr p. f<5), and it after- ^ ‘ 

wards became a magictil symbol, still to lx*, seen iiT use iii 

every country from Ireland to Cinna. 

’riie magic of the Moslem w orld is in pari rule pled from 
Jewisli angeloJogy aihi demonniotiy, and in jvnrt carries 
on Pxib} loll iju-G reek astrology, as syKtemati/:ed by Kuch 
writers as I’aul of Alexandriu Aud Claudius Ptolemy, 
'riius tlic I'roeceilings of the Moslem magician, as met with 
in tho T/tiUfmoiil tnhi Ove A‘/’ 7 ///a-, mostly rim {'amllel with 
Iho.so familiar in Miiropc, in their fumigations and innuit;i~ 
tioiis, talismans (TcrtXc<r/xn a), horoscopes, and almanacs or 
cahaiilus of lueky and unlucky days. In fact a mixlcrn 
Zadkiel in Englaini wouhi lind liiniself c>n coininoii gruuml 
with his brother praetilivuier in Baghdad or Ikdhi.^ Tn 
otJuT distiicts of Ashi, more ix'ciiliar de.velopmints of 
magic liavo been preserved. 'Po mention a few of the most 
notevvoi thy, the Sanskrit literature in JiuliM is rich iiA 
ancient magical piiH*c‘[*Ls .and h^inn ehariiis.- '^I’he ancient 
Himln magic is religious, turiiuig on the acliuiw of demons 
(/>//y/^<)iu causing disease by jHissi^^Mon, and their ext>rei.sm 
ami eompulsioii, w'ell as power obUiineil over higher 
spirits by saeriliees, austerities^ ami f<»rnml;is or charms 
{wtufnt). From their <*omiexiou w ith early Aryan customs, 
these rites s^unetiuies throw liglit on Kuh»pc;in pnicticcs 
ileiivinl fi\>m the same stock. Thus tlio magical practice of 
going ronnil ‘"with tl*o sun,” well known as thuil in High- 
land su})erslition, and ke[>t up in hhigland in tho rule of 
pisring the ilccontcr ‘Hhroiigh the button-hole,” a]){>ears 
to be a rito »f Aryan sun worship belonging to reinotu 
antitpiity, for (under the name of ///vmV/.rbor) it foiins j[»art 
of (lie llintiu marriage ceremony handed down from Veduj 
times.'*^ Ihiddliism as w'ell a.s Brahmanism hatl its magiesd 
side, and its literature of magic foiniuhis {tfiiitnx), M'ho 
“red-cap” lamas of 'bibet, with tlicir [»rcUaidcd miracles of 
breathing fire, swallowing knives, and ripping thein.'-clves U|Vi 
are curious as reminding us of the time when these tucks, 
now come down among us to jugglers* feats, w\^re regaided 
as HupernuUiral. In the low' liuddliism of tlio Mongids, 
mixed with iiativo baibarism, the shfimar^a or .sorcerer- 
priests, with tlieir rmlo sacrifices and denion-daiices, are 
among tlio unwt reinarkablo types of their ancient oloas, 
in this part of Asia, and farther east, a somewhat remark- 
able system of di>inalory magic has grown out i>f tho 
reckoning of days, imuitlis, and }ears by a zodiac-calendar, 
wlu)sc signs a}*f*y r/i* 7 , <fcc., aie conibine^l in scrioa 

wdth the elements, male and female, so that a year 
may be called that of the “female fire (log.” It was 
inevitable that such a .system should lead the niagiciana to 
draw onions from it.s signs. They do so in a most olalH;nit43 
way, interfering witli their pre.sage.s on every occasion of 
life, beginning when tho cldld iindergoos its ceremonial 
W'ashiiig, and lias its fate defined by the signs it is born 
under, as “in the element tire, under tho red .^ign in 
the year of tho tiger,* in the month of the sheep niul day 
of tho hog, in tho fortieth division of the day under tho 
infiiioiicii of the ninth star,” tkc. This (plaint .science 
seems, however, not altog(*ther native, for tlu! inflncnco of 


1 Soo, for iiiKlAUce, ITerkloba tranNlatlnn of th»* 

5* S(*« Wclier, Omina H Purfentit, ami \oluiiii*« ol im/txchc JSludien, 
3 IliiOM. ill IndUchit ShulUn^ vul. v. p. 257 ; Pictet, Originei Jndo* 
JCurvphnfieSf part ii., p. 498. ^ » 
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Babylon inn and Greek Bcicnlific and magical ideas 
extended across Asia, even into China. The magic of this 
latter country is remarkable for its various and elaborate 
modes of divination. The.se may be obtained from 
mediums possessed by spirits, ami giving oracles by speech 
or writing with the “ descending pencil/' as has lately bt^en 
done by “ spiritiuilists ” in Kiiroia*. liiil higher authority 
is given to divination by throwing .sacred lots, as the two 
wooden ku which fall with the Hat or rounded side 
up. The results of such ja’nccs.'.cs of divination, in them- 
selves •meagre, may be biouglit tn any re<jiiin‘d elaborate- 
ness by the use of the “eiglit <liagr obtained by 

combinations of the whohi line ( -)aiid the broken line 
( — Thesi*, primarily iidei[)ielod as epresenting tho 
male and the female j)rim-i[)]e pi^rl’cet ami 

imperfect, lieaveidy am iillily, are referred by sy.ste- 
inatie fancy to elcim iils, <[ualitii s li‘inj»crs, ami inter- 
preted 111 the ci'h'lfraleil ('liirie.se I'la^'-sic l) 0 (»k called tlio 
Y-k'imj into a rolhdiiai of oracular re.'^ anises. ^ The 

or “ wind ami water” magic, is a sy.stem the 
practitioners of which regnlato the building t)f lioiise.s ami 
tombs by their local aspects ; it has of late come under 
the notice of hairoiicans from tlie iinexpexted impediments 
it has jilaced, in their way wlieii dc.sirou.s of building or 
constrmHing railways on (diinese .soil." 

Magic in In th(‘ lower stages of civilization the distinction between 

Chrlstoii- vL‘ligion and magic, liardly ajipear.s, the functions of priest 
and .sorcerer being .still blended, us W'as long since pointed 
out by Meiuers (GV.vr7//c///c t/n* Rrlh/loin'Hj book xii.). 
As established religions were formed among nations of a 
higher grade, the .sc[>aration became more distinct between 
the official rit(*,s of the prie.stliood and those practised by 
castes of nuigieliiiis, rivalry often becoming serious between 
them. Thus in ancient h'gypt there ap[>L‘ur, on the one 
hand, the miracles worked by divinities ui\der otUcial sanc- 
tion of the, priiistliood, ami, on tin*, other liand, the unlicensed 
proceedings of .soicere,rs, wdio iiideiid doubtless deserved ill 
of society by practices done by detestable means or for 
detestable ends, such as bewdtciiing by hurt till demons, or 
udiniuistcring love-potions. Here we come into view o 
the distincti<»n still ox[)res.se.d by the terms “white magic’ 
and “black magiii.” fiaws were made against magic in 
these anciiint tiiue.s, but it must be, remembered that then 
and for tliousamls of years later, the o[»position tn magic 
Inul scUhim anything to do with the sceptical doubts of its 
reality which arose among tlm classic, philosophers. ^Magic 
was none the less believed in for being hatefl and proscriluM 
and when a sootlisayer was looked upon as a false prophet 
the infennice was, not that inagie was unreal, but that this 
particular niaglciaii w'as pretending to supernatural ])owTr 
he did not possess. TIu3 f^vitical law prohibits sorcery 
under penalty di'alh (lie.vit. xx. 27). Among the early 
Christians sorceiy was rect)gnized as ill»*gal miracle; and 
magic nets, sneh as turning men into Insists, calling up 
familiar demons, raising storms, A'c., are mentioned, not in 
tt sceptical spii it, but with iv[.robation. In Hie clianged 
relations of the state to tlie clinrch under Constantine, tlic 
law.s against magic served iho ucw' pnrpo.se of prosefihing 
tho rites of tlie Creek and Ikoinau r»*ligion, wliost* (»raele.s, 
Bacrihees, and aiignrii‘.s, once c:irrled on under tlie highe^t 
public sanction, were i>ut under the same ban with the low 
arts of the iiucroinancer and the witch.'* Aa Christianity 
extended its .sway over I'airoj)e, tht^ siime antagonism con- 
tinued, the c lurch .striving with considerable .sueces.s to 
put down at once the ohl local religions, ami the even older 


practices o£ witchcraft ; . condemning Thor and Woden air 
demons, they punished their i^tesV common with those of ^ 
the sorcerers who bewitched ^their neighbours, and turned.^: 
themselves into wolves or cate; . ThuS gradually arose the,.. . 
legal persecution of witches, which went on through the. . . 
Middle Ages under^ecclesiasticul sanction both Catholic ' 
t^rotestant. Tho literature of tho Middle Ages does not 
contribute many new elements to the study of magic, which j.* 
was carried on under the old traditional systems. £ut Up 
hows on tlic one hand how unbroken the faith of even the ’ 
educated classes remained in tho reality of magic, and on 
the other hand tliat its more respectable J^ranchea, such as - 
astrology and ah!liemy, were largely foll^cd, and indesd^j 
included in their scope much of the real science of' t^e perio^^ 
(.nee the works of Tlioma.s Aquinas, Gerbert, Roger Baconi^ 
C’ormilius Agrippa, itc.). Tho final fall of magip. began. p 
with the revival of science in the IGtli and 17th cehturie^ ,/ 
when tlie ipiestion whether the supposed effects of magib/. 
really take place or not w’a.s raised, and decided against it.'!^ 
In niir day the occult .sciences are rapidly dying out in,', 
the educateil classe.s of the civilized world, thoiigll' Ostt^^ 
logy still has its votaries, and the communications 1^% 
“spirit circles” by possessed mediums and spirit-writing{*| 
are wdiat would in old times have been classed.^ 
inanc.y. ’Die magic which holds its place most firmlyjni; 
Europe lias come down by tradition in popular folk-lore,^ 
wdiich i.s full of precepts for bewitching and averting:., 
witchcraft, and divining by omens. Among the practipea 
w’liich occur to everyone’s mind are foretelling changes 0^>/ 
tho weather by the nu)on’.s quarters, taking omens frpm'r.; 
seeing magpies ami liearing a dog howl at night, the fear.y 
of spilling salt, observation of the shroud in the candlei^^^' 
and tho stranger in tho tea cup, tho girls’ listening to tho ,"‘ 
cuckoo to tell how soon they will bo married, pulling 
the row of leaves to settle what the lover’s calling will be,’'/ 
and perhfiiis even compelling him to come by a pin stiicfe 
through the rushliglit. Nor has the wizard forgotten hoW//, 
to cure inflammfltion with a “ thunderbolt,” generally an* J 
ancient stone or bronze hatchet dug up in tho fields, nor,^ 
how to punish an enemy. by mean.s of a heart stuck full' ' 
of pin.s and, hung in the chimney. These are but 
out of hundreds to bo found in Brand’s Popular 
quitii’s and the volumes published by the Folklore Sodietyj^. - 
or in tho similar ctdleetions from every country of 
If any one vronders that popular magic still enjoys 
credit in the peasant class, it sliould be remembered, 
oven the educated w*orld still shows a remarkable unreM6i^*«' 
ublone.ss in connecting cainscs and effects. Tlius 
magical belief survives tjiat a loadstone, because 
steel, will also draw^ out pain. Peasants may iWjsll JjftiW'. 
a magnet in their trousers’ pocket against 
when bettor-informed people will wear with a8'.,^^(^.|^oh- 
fideneo a “galvanic belt,” though any electricikli^wll' tell 
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^ Soi‘ Mohl, Y’king ; Pauthier, Lirres S^trns dr VOrimt. 

'Vf * See Kitel, J/aitdhook of Chinrfse liuddhUni ; Kiikins, Folklore of 
' China f ]i. f)r». 

. ^ For an excellent uoooiiiit ot tlie i!l.'i.s.viji.‘al uikI lucdiijevAl liitiloiy of 

yeu M:\ary, La MaaUct l\^Undoi]Lt.. 


the old statute against those who keep fainjli^jC^ 
are abolished, and tlx time-honoured charge 
peered from the commission of the peace 
“ inchantments, sorceries, art magic, tresp^^, < fotesteU^ 
ing.s, regratings, itc.” But persons pretending toieieri^ ' 
witchcraft, sorcery, enchantment, or conju'rattnnr^^^^^* 
taking to tell fortunes or pretending byjpg^t^!^! pw 
science to discover lost or stolen gOQd9,&ttMj||r^m 
under 9 Geo. 11. c. 5, or fortune-tellote dej^^litKl^ rbi^es 
and vagabonds under 5 Geo. IV. 
pn).secutcd for obtaining money undoi; ' 

Looked at as a series of delusioi^^^^^i^i|l>^imi^^^ te 
the modern mind, which, onceEAtUQe^pj^&^r^tic^tj^ 
is apt to discard it (fii folly 
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_ _^iijr^lfoing it' justice, for in the early 

Serelopmehts of the hun^n inind.bpth religion and science 
were intimaf^ely^ cohne^lje^' ' nia^c, whose various 
;j^hche$| nevertheless growths 

ifrbnithe The universal diffusion of 

inflgiqftl idefl^’%m^n^ mankindj excepting only the limited 
d[lGU9S who li^i^ahaiidohed them through higher edNcation, 
diowsthat in presence of adeep<seated intellectual 

process, wlii|p ih^Strong likeness in the principles of magic 
among thejmj^^]ftribes points to its having s[)rung up under 
most ancibht ahd primitive conditions. 'Fhc — 
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connexion 


{aver 


between magtc.'apd religion in its lower stages is obvious 
jMSosililit 


S^ioility of separating them, inasmuch as in 

^__^__tr^ Stircerers anddiyiners, savage ttr civilizetl, are 

fouiid invoking the aid of ghosts, donioiis, or gods, to give 
rthem information or execute tJieir will. So far as magic 
3 B asCiiibed to the indiience of spirits, its theory belongs to 
the animistic ]()hilo80phy developed in the lower levels of 
civilization,' where all the powers of life and nalnro are set 
down to. apirituol beings (see Animism). A chief part of 
'the ma|;ician^s business being to converse with spirits ami 
fgain their help, he sets about this in variems ways, ^loro 
.ofieni than liot the spirit is considered to be a human 
rghast/ which behaves much as it did while it was still 
:'a living' man's soul; or if it is called a demon or deity, 

' Still these are beings modelled on the human soul. Thus 
their n^annerof hearing prayers and receiving offerings is 
like human intercourse, especially in the frequent cases 
where the' sorcerer is a ‘‘medium ’’ pos.^e^ssed by the spirit, 

{ who 'is contidored to inhabit his body like his ordinary 
soul, ^and to give oracles speaking by Ids human voice. Tii 
such supposed iutorviows with spirits there is plenty of 
delusion and fraud, but notldiig specially magical ; ami, in 
fact, were the whole craft of the sorcerer of this spiritualisti.* 
kind, 'there would be no* practical distinction between the 
' fforcerer.‘and the priest, arid magic would fall into its place 
as an inferior branch of religion. It is because magical 
^ 'practice^' are by no means accounted for ^altogether by the 
^'dbetrine of spirits, but involve other s[)ecial cx[dan:itions 
^‘of their own, that it is found convenient to make magic 
a department by itself. Such explanation is necdiHl in 
Ordinary niagical practices, like that of the Ainericau 
niedicine>man, who draws a deer on a piece of bark and 
shoots at it, expecting thereby to kill a real deer mwt day, 
or of the Tongan soothsayer, \vho spins a cocoa nut as a 
"JeOtotuin,^ in order to discover a thief by noticing towanls 
whom the monkey-face of the nnt is looking when it stops. 
The magiOal train of thought which leads men to resort to 
sibh' .deVicee is childishly simply. It is merely im[>erfef‘t 
J^moni^^the mistaking of an ideal connexion for a real 
onej ‘thV fc^rifasion of ineffective analogy with effective 
caiite/ mindl go with those of the barbaric magicians 
• ^ to .recognize the analogy belw'een shooting an 

an^al ^^d its picture ; we see as plainly as they that the 
;.f.cooo^-ii^i' a8jti.wer6 looks in a particular direction. The 
r 'diffeiftocS^is that, in the rftagical stage of thouglit, those aie 
^h^wj&e real connexions, while more advanced knowledge 
. dkea^ theoy^ ideal. As Wilhelm von Humlujldt well 
^rem^^Sgnbeg ins by seeking the connexion oven of 
'.|^exter|ml p||epomena in the region of thought ; . . . . jmre 
'obserititio^* still more experimont, follow at a wide distance 
after l^y'bffphantastic systems. Man's first attempt is 
through its idea." 

.intellect of mankind has been spent 
'^quity on magic that it may seem hard to 
‘^^ebfet 'rf^tho occult sciences to be after 
I'bning. This at any rale is very 
ij^.uhded^ by those who have con- 
i;. craft' made known to man by dia- 


to gqvlij 
So"‘ 
since 
f believe 
all iiothiM 


boUool ini^h who have thought to fihxd in 


its mystic preempts relics of antique wisdom. The question .. 
is not, however, an abstruse one, for every reader has tho /! 
means of satisfying himself by inspection cf a fewniAgical 
processes, as to what amount of reason really goes to. 
niaking them. In a large [jruportion iff cases there may 
be perceived, not absolute nonsense, but a kind of half- 
formed sense stopping short of lu aetical value. 'I’liere being 
an evident relation between an object and the Ihonglit of it, 
it becomes one of the chief practices of the sorcerer to try 
to make things happen by thinking about them. Thus he 
so takes the will b»r the deed that when lio “ ilb\>*islies ” 
his enemies, ainl looks upon them with the “evil eye,” he 
believes that he them direct liarni. On the other 

hand, those who know or sns|)LH*t that sncli intlnence has 
been used against them suffe.r in riialily from fear, often 
even dying of it. 'flio belief in this mysterious power 
f-urnishc.s an explanation which is resorted to when any one 
falls ill or has any misfortune, ami thus the belief in 
witchcraft among savages leads to constant enmity and 
revenge. Nm* is this state of things to be traced only in 
what is calleil the nncivili/cd world, for those who liave 
nnich inU‘rcouisi*, with iMiglisU count ly folks may still meet 
w'itli instaiicc.s of sj»me cow or child liindy belic\ed ti» have 
been “overlooked,” the dcatli ol which may possibly bo 
revenged on a neighbouring ctdiager, supposeil to be the 
witch. Wlnuievci* a good or evil wish is uttiuid in w'ords, 
it becomes a blessing or curse. When lliese are addressed 
to some deity or demon, tliey are in fact pr i^’crs, but when 
they are nu'rely expressed wisluK, without reference to 
any spiritual being, then tbeir siip[>oscd effects an* purely 
magical. Thus, in an an(*ient lliuilii love (diarm, the girl 
to bring back an offended lover by ri'pcating the 
forniiila, “May thy hi*art di viuir itself for me, may thy dry 
mouth water for 1110 1 ” S:v. Still more does this kind of 
magic explain itself iu the vaiious riles where some object 
is used as a symbol, and the nssoeiatioii of ideas transfers 
whatever is done to it to the persmi it re^u'csents. Thus 
Ovid’s sorce*ess (/Aw/u/., vi. 1)1) - 

“ siiinilacr:u|iu' rrren fiiigit, 

Kt iiiiMTum tenuis in jceiir iirget ai iis.” 

King .Tames in hk Ar/af;ao'oy// says that “ the devil 
teacheth h(wv to make pictures t)f wax or clay, that by 
o.'isting thereof the persons that they bear tlie name, of 
may be eontiniially melted or dried away by eontinual 
sickness.” Ily a similar association of ideas, any object 
which has bohmged to a i»erson mu) )>e thus practised <»n, 
as has been already here inenlioncd among tlie South Sea 
islanders, or, to take a case ue.uer home, when in 1018 
two w'omeii were executed at rdncoln for burying the glove 
of Henry Lord llosse, so that, “as that glove did rot and 
waste, so did tlie liver of tlie said lord rot anil waste.” By 
like rea.soning, when internal disease is ascribed to knots 
wdthin the patient’s biuly, it becomes a branch of witchcraft 
to tic magic knots, wliicli [»i<»dnce their ( orresj>onding effect 
within the victim. Kindlier though not lessS lUdusive 
operatitms of inisiiiider.-stood analogy are found in attempted 
cures by syiiqiathetie magie, on the same principle which 
malignant soireiers W’ould have used in giving the disease 
itself, 'riius knots an* uiitii‘d in order to untie internal 
complications in the sick beast, and wcfii»ons treated to 
cure by sympathy the w’ounds tliey made - 
“ but slie hns tii’on the Innkcu lam e. 

And washed it from tin* ••li(tt»'«I gore. 

Ami salv(‘d the splinti r o’er ami 4»’ei. 

William of Deloraine iii toam e, 

Whem‘'ershe turned it round and loimd, 

Twistejl, as if slie g.dle<l his wmind. 

Then to her maidens .she did ’.ly 
That lie should he wlioh* man .Mid .s''und 
Within tlje eouise of nii;hl ami «lnv.” 

--Ln.fofthr J.irsi Minstnl, iii. 23. 

The herbs used as uicd^caiiumts in the infancy of 
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medicine appear to have been chosen f4>r magical rather 
than medical motives, by a kind of reasoning wliich comes 
out very jdaiiily among Chinese physicians, wiio ucliniiiister 
the heads, middles, and routs of plant to cure their 
jnitients' heads, bodies, ami legs respectively. In like 
nnnii( 5 r Kurop(*an doctors long fulJowcil the “tloctriu^of 
signatures, which was in fact mere magic, — j^rescribing 
euphrasy or “eye-bright*' fur cuinplaiuls of thu eyes, 
because of the likeness of an eye in tlie tluwer, and treat- 
ing small po.x with mulberries borjiise tlu'ir colour made 
them proper to diseases 4if the IiIimmI (see* IVttigiew, 
/SufM't'sfifin/tiiftf'’ i ne n Hi! </•'( f/). lie J-umc easily- 

UudorsLiiod tliuiigli prael ir:illy al)':ind piiiieiplo may be 
Been to have guided the ph>oi'.''>e i ot «liviriatiun, many of 
which show plainly the a- -^neiatiim nf ideas that suggested 
ihe.iii. Thus, in I he rinniau augury alremly montionfid, 
there is no diHii ultv in ibllowing the laney wliicli iiiado 
the war eagle givn an nmen of vietuiy, but attached a 
doleful foreb'i'bng to llu* inelrtiicholy owl. The same half- 
rational meaning expl.iins the niversal of oiiunis accord- 
ingly as they eoine nn the right or left, that is, the good 
or bad hand. Any one \\ln> glances through one of tho 
cheap dream book 4 still bought by .ser\.ii)t maids, which 
fairly represent the ancient, books on o//c/Vo?>m'Mcy, sucli 
ns that of Artemi'loriis, liiul many 4)f tho analogies 
still intelligible (Ui which they are founded, a.s that to 
dream of washing one’s haruls presages relief from anxii*ty, 
while ho wln» dremn.s of losing a tuotU will lo.se a friend. 
The ancient art of rhintnuinvj/^ or tolling fortunes by the 
liaiid, goes on the evident analogy between the linos of tho 
palm and tho diverging courses of Iniinan 1’^. ; cli>.sely 
allied to this is scft/inluuanrf/ or divining by the cracks of 
a shoulder-bhule put into the lire. Of divination by lots, 
so cumnioa tlnit tho term bir t]iru\Ying Jots [fiortts) has 
passed into i<orrrrt/, tlieie are many varieties. Some are 
quite [uctoriab such as the. .Maori dbiner’s sticks set up in 
the ground t) show liy their Maiiding or falling the fate 4>f 
ihi*. wani(»r4 they repro-^eiit. lint this .strong anahigy is 
not nce'*ssiiy, for it 4udy re(|iiir4',.s a ]»ailii*ular l<»t to b4) 
mentally associuted with a particnhir idea to make the 
diviner beli4?ve that tin*, fall of that lot innke> that idea true. 
It wouhl be ti'dion^* to go at lengtli through otlu;r 4letni1s 
of magic wliere. the sain‘d key 4)f impel feet analogy applie.s. 
]hit it may be pointed out lli.il this ex[)liinitinii is mn\here 
more 4’onclu^i\o than in astrology. 'Hie Nei) j\>undation 
of the .seii'ricc of the horo’;co[)e lies in th Tuere analogy 
between the rising of a .star above, the liorizmi and tlie birth 
of a man. Siicli circumstances as \\]jether a planet is in 
conjunction or opposili.m alter their cfleet lai the “native” 
in con es[ionding w.iys. 'riy* names of goils^ h!ipi>cning to 
bo given also to certain planets, are taken ns omens, so tliat 
beennsi' a planet beirs the, n nm* of Mercury it is brought 
into fanciful connexion with wisdom, and in likt? manner 
the, planet Venus with liivc, Kach pi met having a cohuir 
assigneil to it, tin', a-peet of M.us or Saturn is believed to 
tell one, when in quest ,,f a lliief, whethci he will liavo on 
red or black clotlu's. So the arbitraiy names of tlu*. .signs 
of the zodiac are nrub* into ])r(*s}u^ps, a ju^l person being 
found under llie. sIloi of tdbra, and eh. inns against bugs 
being cfloctive in tin* .‘'ign of C.mecr. I’np conveuieiice 
Rome of thesi' cxainph^'i are taken from modern liandbooks 
of a.str4dogy, but in princi[»le tlie old .starcruft ha.s changed 
litthi in the course of ages. In the btndy of magic it i.s 
necessary furla .r ti* notice llmt puicejils which seem cjiiile 
arbitiMry, not showing even fanciful Jialf reason, are often 
eSplaiiml tm furtlmr e.vanuintion, which gives the key to 
the symbolic jirocess by which they inaj formed. For 
instance, it W'ould hardly be giie.s.stal wh\ (\incer shonhl 
bf a sign involving movableness, but Scorpio tinniiess, were 
it not known that this resnlt y obtained by arrmging the 


twelve sign^ in order aa they stand, as successively movalde, 
fixctl, aiul double (see lh•(u;lu'^ rara^im^i.% i. 15). Con- 
sidering the antiquity of magic, the womlcr i.s not that so 
much of its sense should be lost, but lhat so much ia still 
intelligible.' Various other causes may l>e traced in the 
occult sciences, amung which can cmly be mentioned here 
rhihdomauiy or the use of the divining rod, by which the 
cunning min professes to discover water springs, murderers, 
or hidden treasure. Here it is evident that the decision is 
really arrived at by the diviner himself, not by the twig, and 
the same is true of variou.s similar arts. From tho oarliest 
times abo tricks 4>f sleight-of-haiul, iVc., have been passed off 
by magicians :is miracles to deceive their dupes ; our lan- 
guage still tu.slilh.s to this in the use of the word conji^ror, 
the woiuler-workcr c.irryirigoii the idd juggling, although no 
longer evoking demons to give liim his mysterious power. 

liithiuto magic has been dealt with on its delusive and 
liarmful side, this being what moat practically manifests 
itself in hi.>t4)ry. \’et it nui.st be borne in mind that in its 
early stages it has been a .source of real knowledge. True as 
it is that nnsiindcistocul facts and misleading analogies have 
pro4luced its <1 elusions, its imperfect arguments liavc been 
.sU;p.s t4»\\ arils moiv pcrfwi't rea.s4)ning. Analogy has always 
been the forerunner of .scientitic thought, and, as experience 
C4»rrcete4l and restricted it into real eifectiveiU5S.s, from ago 
to ago whole branches of what was magic pa.ssed into the 
realm of science. The vagne and misleading jMirts which 
couhl not be thus tran.sformed* were left behind as occult 
science, and thus llni very reason wliy magic is almost all 
bad is becau.sc when any of it becomes good it ceases 
l4) be magic. J'rom this pidnt of view the intellectuul 
position of magics is well oKpr4^s.«od by Adolf Jiastian 
{ikrrlttuttlit'iihannr^ p. 2 42): “ Sorcery or, in its higher 

oxpre.s.M4in, inigi4‘, inaiks the tir.st dawning ctiHSclouBiiees: 
of miiiiial cunu4)\i4m throughout liutuvc, in which man, 
fe4‘ling himself part of the whole, thinks himself able to 
interfere for Ids own wi.slies or needs. So long^as religion 
fills llio whole Infrizon 4)f cultniv, the. vague groping of 
magic contains tlie fir.>t l•xt>erilnenfs which lead to tho 
results of ov.ict science. Magic is the ]»hysics of mankind 
in tho stuti' of miturc. It re.sts on thti beginning of induc- 
tion, w'lucli remains without result only because in its 
imperfect judgments by analogy it rai.ses the hoc to 
the 'Hic nature spirit.s and demons with 

which the magician Inis much to ih) represent indeed 
the notion of jiliysical cause in the nidi military science of 
the lower races, while the a.s.sociation of ideas tm which )ii» 
.sorcery and divination is liased has much tho same relation 
to the scientilic induction , which sueceeds it. That this 
view iii sound is bevst sliinvn by noticing the great depart- 
ments of Bcii*nc(3 whose early development is known to 
have taken place tlirnugli magic. Astronomy grew’ up in 
Jiabylon, nut tliruugli (piest of rnochanical laws of the 
universe, but tlirough observation of the heavens to obtain 
l»resage.s uf w^ars and harvest; wliile even in modern timea 
Kepler's di.scuveries in jdiysical astronomy were led up to 
through mystic mvigi(-al speculations. In alchemy appears 
the early history of ebeanistry, which only cmanci|>ated 
it.self ill modern ages from its magical surroundings. The 
astrological connexion of the inetrtls each with ^ts planet 
was one of its fundamental ideas, of which the traces BXe 
still to be found in the name of tlie metal “ mercury,” and 
that of lunar caustic” for silver nitrate. .Lastly, the 
history of medicine goes back to the ^imes. when primi- 
tive science accepted demoniacal possession as the ihtional 
means of accounting for disen.se, and magical operations 
with herbs originated their more practical use ia materjn 
nicdiea. • *(13^ u, t.) 

. J For tlvtailfl of tlic a-xMociatiuii of ideas in inaj^ic «co Tylor, Jt'or/y 
Uiel. vf Mankind^ cliap. vi., aud Primitive (^Unre^ chap, iv. 
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MAGIC, White. Un<Jer this head is ittcludcd the art 
of performing tricks and exhibiting illusions by aid of 
apparatus, excluding ^feats of dexterity in which there is 
no deception, together with the performances of such auto- 
maton figures as are actuated in a secret and mysterious 
manner. Conjuring by prestidigitation, or sleight of hand, 
independently of mechanical apparatus, is referred to under 
Legkkdematn. 

Whether or not the book of Exodus makes the earliest 
historical reference to this natural magic when it records 
how the magicians of Egypt instated certain miracles of 
Moses “by their enchantments,” it is known that the 
Egyptian hierophants, as well as the magicians of ancient 
Greece and Kome, wore accustomed to astonish their 
dupes with optical illusions, visible re[ir(‘Hcnt.itioiis of the 
divinities and subdiviiiities passing before the s[>ecttitor.s 
in dark subterranean chambors. Fr(>m the desrri[»tioiis 
of ancient authors we may conjecture that the [)rinci[ial 
optical illusion employed in these effects was the throwing 
of spectral images of living persons and other objects \\\mn 
the smoke of burning inconso by means of conc}ivi3 metal 
mirrors. But, according to th(% detailed exposure of the 
tricks of the magicians given by lIi[»[iolytns (AV/! O/t?. 

iv. 35), it a[»pcars that the desired effect was i>ftcii 
pri>duccd ill a sjm})lcr way, by causing the tln]>e to look 
into a cellar througli a basin of water with a glass 
bottom standiug nniJer si slvy-blne coiling, or by figures mi 
a dark wall drawn iu iullamniablo nmteritd and suddenly 
ignited. The Hashes of lightning and the rolling thimders 
which sometimes accoiuiKUiicd these manil'cstatiofis were 
easy tricks, now familiar to everybody as the ignition of 
lycopodium and tlie shaking of a sheet of nietjil. Tlie 
ancient methods described by llippi>lytiis (iv. 3*J) were 
very similar. 

Spectral pictures or reflexions of moving objects, similar 
to those of the camera or magic lanlcn\, were describeil in 
tlie llthauil IGth centuries, 'rims, in the /lonsr. of Famr^ 
bk. ill., Chaucer speal^ of “ a[>pearances such as tlie subtil 
tregetours perform at feasts’’- pictorial representations of 
hunting, falconry, and knights jousting, with the persons 
and objects instantaneously disa[>pearing; exhibitions of tlie 
same kind are inentioned by Sir John Mandevillc. as .seen 
by him at the court of “ the Great Cbaii ” in Asia ; and in 
the middlu of the H»th century Bcnveimto (’ellini .saw 
pliantas\piagoric .s[)cctrespr»>jecdcd upon smoke at a nocturnal 
exhibition in the Colosseum at luune. The existence of a 
camera at this latter date is a fact ; for the instnnncnt 
described by Baptisla rorta, the Nea[)olit,m philosopher, in 
his Magia NatarulU (irioS). .And the doubt how magi»^ 
lantern effects could have been produced in tin? 1 Itli century, 
when the lantern itself is alleged to ha\e been invented by 
Athanasius Kircher in the middle of the 17th century, is 
set at rest by the fact that glass lenses were construct cil at 
the earliorof these dates, -Uoger Jkicon, iiiliis /)i,srnrf’rf/ •>/ 
the MiradcH of Art, A amt Magl>’ (about lliGG), 

writing of glass louses and perspectives so well niado as to 
g've good telescopic and inicrosco|Hc effects, and to be 
useful to old men and those wlio have weak eyes. T’oward ^ 
the end of last century Ooinua, a l^rench conjun»r (the 
second the name), included in his entcrtaiiiment a 
figure which suddenly appeared and disappeared about 
3 feet above a table,— a trick explained by the circun*.- 
stancethafc a concave mirror was among his properties ; and 
a contemporary performer, llobcrt, exhibited the raising 
of the dead by the same agency. Early in the present 
century Philipstal gave a sensation to his magic lantern 
entertainment by lowering unpercoived between tiio audience 
and the staj/e a sheet of gauze upon which fell the vivid 
moving shadows of phantasmagoria. 

A pew era in optical tricks began in 1863 when John 


Mevil Maskelyne, a Cheltenham artist in jewellery, invented 
a wood cabinet in which persons vanished and were made 
to reappear, although it was placed upon high feet, with no 
passage through which a person could i)a.ss from the cabinet 
to the stage floor, the scenes, or the ceiling ; and this 
caVdnet was examined and measured for concealed space, 
and watched round by persons from tlie aiidieiu e during 
the wliolo of the transformations. The general pnnci[»le 
undouhleilly was this; — if a looking-glass be set n[»nglit 
in tlie coriiiT of a room, bisecting the right angle foimcd 
by the ^\5llls, the side wall refh'cled will a[>pcar a.'? if it 
were the back, and lienee an object may be bithleii behind 
the ghi-.-;, yi t the space seem to remain iinocrinMeil. This 
principle, however, was so carried out that no sign of the 
existence of any mirror was diset*! iiible under tlie closest 
inspection, 'bwo years later tlm same simple [»rinci[)lo 
appeared in “'riic Cabinet of Proteus, ” patented by Tobin 
and Pe[ipi‘r of tlio Polytechnic Institution, in which two 
mirrors were cni[»loye(l, meeting in the middle, where an 
ninight pillar ct)ricealcd their edges. Tn the .‘^anie year 
Stinhm*. cxliibiteil the il hit-ion in an extended ftirm, by 
placing the ]»air of mirrors in the. centre of the stage*, 
sii[*[M>iteil bt‘t\veen the legs of a three-lcggcil table having 
the ajiev towards the andienei*; and as the siihi walls of 
his stage were drapid exactly like the back, ri*flexioii 
sljowed an .‘i[)parently clear s[>ace below the table to[>, 
whi le ill reality a man in a silting ]M»sition was liiddeii 
behind the glasses ainl exhibiteil his head (“ 'I'he S[>hinx”) 
above the table. 'Khe plane mirror illusion is so effective 
lliat it hns been re^n-odnceil with modilieations by various 
perfoimers. In one ease a li\ing bust was sliowii through 
an n[)ertnre in a looking glass sloping U):>wiinl fiom the 
front towanl the back of a curtained cabinet ; in another 
a piTsou stood half-hidden by a xeilical mirror, and 
imitation limbs placed in Iroiit of it were sundered ami 
reniovcil ; ami in aiiotlic-r case a large*, vertical mirror was 
piishcil forward from a back i-oinir of the stage at an angle 
of lo degrei^s, to cover the entrance of a living “ phantom,” 
and tln*n withdrawn. Maskelv m*. improveil upon liisoriginul 
cabinet by taking out a shelf which, in conjunction with a 
mirror, could enclose a s[»acc, and thus left no ii[>parunt 
]»laee in which a person could possibly be. hidden. He 
introdueod a further ni) stilicatiuii by SLcrelly conveying a 
person behind a curtain scieeii, notw ilhstiinding that, dining 
the whole time, the e.xistence (»f a clear space muler the stool 
upon which the screen is plured is proveil by [lerformers con- 
tinually walking roiiml. Ami tlie illusimi readied its height 
when he revealed av ‘‘ vani.'-lied ’ a suecis^a’on of persons 
out of a light shell o)>elislv or “ Cleupntra’s Needle,” with a 
sheet of pu[)er inter[M)sid betw'eeii this ci-ver and the stool 
it stoml u[vt*n, thus iult recjiting (he ap[iaiently ordy avail- 
abh* aveiiuu of ap[»roacli. 'rin* piineiple of rellecting by 
means of (lansiiareiit [>]a(e gl.iss the images of liiglilydllu- 
miualed objects placed in front, so tliat they apjiear ns if 
among K.^s brilliantly hgliled objects behind the glass, was 
employed in the “ glio.^t ” illusions of Syhivster, of Dircks 
ami Pepper, of Itobin, and of some other inventors, — the 
transparent plati- gla.ss being, in smne eases, inclined for- 
wards so to relleet :i liiiie lighted ohjeet placed below 
the front of tho stage, ami iu other airangeiiieiits set 
xertically at an angle so as to relleet the object from a 
lateral position. 

Among the acoustic wonders of anlhpiity, fabled or real, 
were the speaking head of Orpheus, the golden virgins, 
whose \ dices resounded through the. temple of Delphi, and 
the like, llijipolytus (iv. 4) ex|»lains the liick of the 
speaking head as practised in Lis day: the voice was really 
that of a concealed assistant who .'■poke through tlio 
flexible gullet of a crane, 'fowards the close of the lOtli 
century Gerbcrt (Popo Sylyests»* II.) constructed (says 



208 M A G I 0 [w^ITB HAOm 


William uf JVIalmesbury) a brazen liead which answered . 
i[iicstion8 ; and similar inventions arc aBcriheri to Hoger | 
liac^>n, Albertus Magnus, and others. In the first half of t 
the 17th century the j)hilo 80 ])lHT Dosciirtcs made a speak- 
ing figure which he called his dam.' liter Franchina; and 
the superstitious captain of a vo.-st-el liad it thrown over- 
board. In the hitter part of the same century 'riionias 
IrsoTi, an Knglishnian, cxhihited at the court of Charles i 
II. a wooden figure with a {'pcakiiig-tiiimjK-t ill its mouth; ' 
and fplestions whisjarid in c.ir wen* answered thiougli j 
a pii^ KC(!n*tly (■oniiniinicatiiig witli sm a[)aitmL‘nt whcroiii ! 
Was a loilriUMl priest ahli- to c(<nvcr-i' in various Jarigiiagcs. i 
Becknitiiin, in Jiis JUyfnro of (about 1770), 

l:clato.s his in'^[»ccliori of a !-|m' iking figure, in nnImcIi the 
words really came lliroiiidi a Inbi* lioin a confederate who 
held a eard <»f .sign-. b\ which hi- rc<*''ived intelligence! from ^ 
the e,\liibitor. Snmi.what later was .shown in hhigland 
the figure of ;in iulrint sii.sjiended by a ribbon, having a 
speaking trumpet in its mouth, --an illusion in wliich two 
concave mirrors wen* cniploUMl, one of thorn cuneeiitrating 
the rays of .sonml into a foens within the lu'ad of the 
fignie, ; and the mirror nearest the lignre was hidden l>y a 
portion of tilt* wall-paper wliich wa.s perforated with pin- 
holes. Jii 1 7s.‘) (biise[*[»o rim-tti de Wild-illu, an Italian 
conjunu- of great originality, e.vhibited among Ids ninny 
wonders a toy bird ]ierelied in»on a bottle, wliich tluftored, 
blew out a eamlle, and warbled any melody pn)[»o.-a*d or 
improvised by the audience,- doing this also wlion iciiiovod 
from the luittle to a tabic, or when lield in the perfornieFs 
liand upon any part of the stage. Tim soimd.s were pro- 
duced by a confederate wlio iiidtabal song-birds alter 
liO»sigiu>rs method by siitl of the inner skin of an onion in 
the mouth ; ami speak ing-trninpets directed the .sounds 
to whatever pnsition was occupied l»y tlic bird. About 
tho year (1iarh‘.s, a Frenclinian, exliibitcd a co[)pcr 

globe, carrying four speaking tnimpc'ts, wliieli was sus- 
pLMuled in a light friimo in tho centre of a room. AVliis[iers 
uttered near to this api>ara1us were lu'anl by a eonfi'derato 
in an adjoining room by means of a tube [ta.'-.siiig tlirongli 
the frame and tlie iloor, and answers issiu'd from tho 
triimpiits ill aloud tone. And of late yeais liave appeareil 
more than one illusion of a similar (.rdir, in wliieli the 
talking and singing of a dislaiit peison i.'-sue from an 
isolated head or figure by aid of ear tnimpcts .sern-tly 
contained within parts in which, from tlieir oulsitle form, 
the presence of sucli instrmiieiits would not be .‘'Usp<*eted, 
It is probable that the aiitoniatoii truin[»eters of Kaufmaim 
and of Maelzcl were clever deceptions of the .same kind. 
As described in the Jnurnof df J/o./e, ISO'), Muelzefs 
life-size fmure had tlie musical instrument fi.xed in its 
mouth ; the inechaiiism was wound up, and a set .series of 
marche-i, army calN, and other compositions was iH’rfornied, 
aecom[)animeiils bfim: played by a real baml. .Slecliaiiical 
counterparts of (he human lips, tongue, and breath, both 
inspecehand in j>li»ying certain musical instruments, have, 
however, b»‘en con^tnicted, as in Vaueanson’s celebrated 
automaton llute player, which was completi-d in 17dG; the 
saino mechanieiaii’s tarnbourirm and Ihigoolet player, which 
was still more ingenious, as, (lie, tlageolet having only 
three holes, some of the notes were, produced by half-stop- 
ping ; Abbe Mical’s lM*ads whicb artienlatcd syllables, ami 
his automatvx playing upon in truments ; Keinpelen’s and 
Kratzenstein’s speak imj; maehines, in tho latter part of last 
century; the •-peakiiig-m.ir-hiiie made by Faberinnnn <»f 
Vieiinii, cloaoly imitating the liuman voice, with a fairly 
good pronunciation of v.iiious words; the, automaton 
clariomit-player constructed by Van Oeckelen, a Dutcliman, 
\and exhibited in New York in IStiO, which played airs 
* from a barrel like that of a crank-organ, and could take 
>the clarionet from its mojith and replace it; and, lastly, 


Maskclyiie's two automata, are*' (1878^ playing s’ ' 

cornet, and “Jiabial” (1879) piling ^ euphoniilm, both^ 
operated by mechanism iudide the figures and supplied 
with wind from a bellows placed separately upon the stage. 

Lucian tells of the magician Alexander , iii the^ 2d cen- 
tury that ho received written questions enclosed in sealed:, 
cuvelopcH, and a few days afterwards delivered written 
rcKponse.H in the same envelopes, with the apparently 
unbrolaui ; and both he and Hippolytus eiplain several 
mctlmds by which this could be eft'ected. In this deception 
we have the germ of “ spirit-reading” and ‘^spirit-writing,” 
which, introduced in 1840 by Anderson, “The Wizard of 
the North,” became common in the rej[)frtoire of modern 
conjurors,— embracing a variety of effects from an. inston- 
taneous sub.stilulion which allows the performer or Ms 
ctmfedciMle to see what has been secretly written by tho 
audience. The so called “ second-sight trick ‘dqiends 
upon a 8} stem of signalling between the exhibitor, who 
movc,s among the audience collecting questions to be' 
answered and articles to be described, and the performer, j 
! who is blindfoldcil on the stage. As already stated, the& 
speaking liguro w hich Stock showed to Professor Beckmann, *' 
at (hittingeii, about 1770, W'as instructed by a code oh 
signals, "in 17815 Pinetti had an automaton figure about * 
18 inches in height, named the Grand Sultan or Wise 
Little T’urk, which iinsw'cred questions as to chosen cards, 
ami many other things by striking ii[)on a bell, intelligence- 
bi'ing cummiinicatt-‘d to a confederate by an ingenious 
ordering of tlic words, syllables, or vow'els in thequestiona 
put. ^riio leaching uf Mesmer and feats of alleged clair- • 
voyanec suggested to J'inelti a more, remarkable performance 
ill 1785, wiien Higuora Pinetti, sitting blindfold in a front' 
bo,Y of a theatre-, re])lied to questions .jud displayed her- 
knowledge of articles in tho possession of the audience.' 
Half a century later this w'as developed with greateif* 
elaboration, and the system of telegraphing cloaked by 
intermixing signals on other methods, first, by RobAt^ 
Houdin in 184^, then by Hermann in 1848, and by 
Aiider.von at a later ]»enod. Details of tlie system .'6f 
indicating a very large number of answ^ers by slight and’ 
un[)crceived variations in the form of question are given 
by F. A. (taiidon, Au aScco/z /c Yv(\])cvoilce^ Paris, 1849.' ', 
Fire tricks, such as w alking on burning coals, breat^g 
thnne and smoko from a gall-nut filled with an inflammable 
conqmsition and w’iM['i»ed in tow\ or dijiping the j^jands in* 
boding pitch, were known in early times, and are explained, 
by llippolytns (iv. ,‘b*5). At the clo.se of the 17th century 
Riehardsou astonished the Engli.sh public by chow;iQg 
Ignited ct>5ils, ]K>urIng melted lead (really quicksilver) upon 
his tongue, and sw.ilhiwing melted glass. Strutt, in 
and ru.dhncH of ihv People of England, relates how he'I^W 
Powel the jire-euler, in 17G2, broil a piece of beefsteak laid 
ui)oii liis tongue, - a piece of lighted charcoal bein|; plaj^' 
under his tongue which a spectator blew upon mth\;a 
bellows till tlie meat was sufficiently done. This inan-iilfio 
drank a melted mixture, of pitch*, brimstone, and lead out 
of an iron spoon, the# .stuff' blazing furiously. These per- 
formens anointed llieir mouths and tongues with a' pro- 
tective composition. ’ .y, <“• 

(Jalen speak .s of a ])crson in the 2d century'^wha relighted 
a blown-out candle by holding it against a wall or d ^one 
which had V)oeii rubbed with sulphur and 
the instantaneous lighting of candles becamfi'&^fllUff6&4')f 
of later times. Baptista Porta gave 
iiig a trick entitled “many candles shair£ii|lighted pre^ 
Bcntly.” Thread is boiled in oil with -bjtiinstoue and 
orpiment, and when dry bound to the' Mbk8 .' 9 f ' handles 
and, one being lighted, the flame runs' to He 

' snys that on.festival days they are 'Wdnt^'Ste' thlij ambhs 
the Turks. “ Some call it Hermes 'Itf' itSfj 
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Pj[iiL,etti showed twa^giii'^ dlcetclied Upon A wall» one of 
whiidi pat.out a cahqle, and the other re^ghted the hot 
wick» when the candle Was held to their moutlis. By 
wafers ho had ax>plied^a grains of gunpowder to the 
mouth of the and a bit of pliosphorus to that of the 
other. A 9 tr^itj|p, trick of this conjuror was. to extinguish 
two wax candli^a^d simultaneously light two others at a 
distance of, firing a pistol. The candles were 

placed in a tijWi and the pistol fired from the end where 
the lighted cajiples were placed ; the sudden blast of hot 
gas from the "pistol blew out the fiames and lighted the 
more distaiit ci^hdles, because in the wick of each was [>Iaced 
a millet-grein . of phosphorus. A more recent conjuror 
showed a, pretty illusion by appearing to cai-ry a 
iflame invisibly between his hands from a lighted to an 
einlighted candle. What he did was to hold a piece of 
^ire for a second or two in the ilaine of the first candle, 
<and then, touch Vith the heated wire a bit of phos[)hoi'us 
'whleh had been inserted in the turpeutine- wetted wick of 
^ithe other* But in 1842 Louis Ddbler, a Oeiinan con- 
juror of much originality, surprised his aiidienre by light- 
ing two hundred candles instantaneously upon the firing of 
a pi&toL This was the earliest application of electricity to 
stage illusions. The candles wese so arranged that each 
. wick, black from previous burning, stood a lew inches in 
frpnt.of .a fine nozzle gas-burner projecting horizontally 
from a pipe of hydrogen gas, and the two liundred jets 
of gas passed through the saiiiu number of gaps in a con 
ducting-wire. An electric current leaping in a spark 
through each jet of gas ignited all simultaneously, and 
the gas fiames fired the candle wicks. 

Bobert-Houdin, who opened his “Temple of IVlagic ” 
at Paris in 1845, originated the ai)i)lication of electro- 
magnetism for secretly working or controlling mechanical 
apparatus in stage illusions. Ho first exhibitccl in IS 1.5 
, his light and heavy chest, which, when [ihu ed upon the 
broad plank or rake ” among the s[)cctators, and exactly 
over a powerful electromagnet hidden dnder the clot h 
' covering of. the plank* was held fast at pleasure. In 
order to divert suspicion Ifoudin .showcul a second expiai- 
ment with the sumo box, sus[)ending it by a rope which 
assed over a single small pulley attached to tlie ceiling ; 
lit any. person in the audience who took hold of the rope 
to reel the sudden increase in the weight of tlic box wa.s 
unaware that the rope, while appearing to pass simply over 
the pulley, really pas.sed upward over a winding- barrel 
worked fljS required by an as.si.stant. Bemarkablc ingenuity 
was d^ispLaved in concealing a small electromagiiet in tiie 
handle' .of»his glass bell, as well afi in Ids drum, the electric 
current J^assing through wires hidden within tlie cord by 
wliich th^ree articles were suspended. In one of H<m<lin'.s 
illusions— throwing eight half-crowns into a crystal cash- 
boi* previously set swinging — electricity was employed in 
a different manner. Top, bottom, sides, and ends of an 
pblongjoiusket were of transparent glass, held together at all 
the edges'by a light metsu frame. Tlie coins were coii- 
<5ealed under an opaque design on the lid, and supported 
by a fjilae lid of glass, which was tied by cotton thread to 
a piece >, of platinum wire. Upon connecting the electric 
circuit,* the^latinum, becoming red-hot, severed the thread, . 
letting' fall' the glass fla[), and dropping the coins into the i 
box. '■'*'''-1'"’'^ • * I 

Dowii tot.^the - latter part of last century no moans of 
^cretly?,^^1^Uliilcating ad lifdtnm motions to ax>pareutly 
isolatedltx^anca^f of ' mechanism had superseded the clumsy 
device 6t .'poking a confederate into a box on legs 
draped fo^k "^like ah unsophisticated table. Pinetti 
placed thjr^fa^ikon^Ul levers close beside each other in 
the top of a .thih:; table, covered by a cloth, these 
-f by^..,^ passing through the legs 


and feet of the 'table and to the confederate behind a 
scene or partition. In the pedestal of each piece of 
apparatus which was to be operated upon when set loosely 
upon the table were throe corresponding levers hidden by 
cloth ; and, after •being examined by the audience, the 
X)iece of mechanism was placed ui)oii a table in sm h a 
jmsition that the two sets of levers exactly coincided, <»ne 
being .superimposed upon the idher. Jn one “ellect” 
the confederate worked a small bellows in the base of a 
lamp, to blow' out the llaiiic j in another lie let g(» a 
trigger, causing an arrow' to l!y by a spring from thd boW' 
<»f a dt»ll sportsman ; he actuated a double-bellows inside a 
bottle, which caused llow'ors and fruit to protrude from 
among the foliage of an artificial shrub, by dislcnding wdth 
air a number of small bladders shaped and [»aintod to 
rej)rcsent tlnun ; he oi»eni‘il or shut valves which allowed 
bulls to issue out of various doors in a model house as 
directed by the audience ; and he moved tlie tiny belhiw's 
in the body of a toy bird by whicli it blew out a eaiidle. 
Other conjurors added more complicated jncces of appa- 
ratus,- one being a cluck with small hand mt»ving U])on a 
glass disk as rcijiiircd by the audience. The glass disk 
carrying the numbers or letters was in reality two, the 
back one being isolated by ratchet tei tli on its periphery 
hidden by the ring frame which su[»[>ort(Ml it, and, though 
tlie pillar pedi^stal was SL‘)»arated into three pieces and 
shown to tlie spi.'ctators, nM»\able rod.*', wuikcd by tlie 
table levers, were in efic?li section <luly covered by cloth 
faces. Another mechanical tri**k, pi»pular with Torrini, 
Jloudin, rhili[)[>e, and Robin, and wiudced in a similar way, 
was a little luirlequiu ligiive which rose out of a box set 
upon the table, put his legs over the fiont cd’ (he box and 
sat oil tiio edge, notlded his head, smoked a pil>e, blew 
out a candle, and w^histled a one-note obbligato to an 
orchestra, llobert-lfoinlin cinplojod, instead of the table 
levers, vertical rods each arranged to rise and fall in a 
tube, according as it was draw'ii down liy u sjiiral spring 
or jiulled u]) by w'hip-cord which jiassed over a pulley at 
the top of the tube and so down thci table liig to tlic hiding- 
idace of the confederate. fn his (‘ciitie table he. had ton 
of these “ pistons,^’ aiul the ten lords passing undtT the 
Hour of the stage terminated at a keyboard. Various 
ingenious automata were acluatcil by this means of trans- 
mitting motion ; but tlie most elaborate [>iece of mechanical 
apparatus constructed by lieiidin was his orauge tree. TJio 
oranges, with one exception, were real, stuck upon small 
spikes, and concealed by lieinispherical screens wdiich were 
covered with foliage ; and the screens, when released by 
the upward pressure of a piston, made lialf a turn, and 
disclosed the fruit. The flowers weie iiidden behind 
foliage until raised above the leaves liy the. action of 
another jiiston. Near the toj» of the free an arlificial 
orange opened intf> four p a lions ; w hile two biitterlHca 
attached to two light arms of brass rose up V>ehiiul the tree, 
app»L*ared on each side by tlic sj Heading of the arms, and 
drew out of the o[»ened or.ingci a haridkercliief which liad 
been borrowed and vanished away. 

It is remarkable liow' many of the. illusions regarded as 
the original inventimis cd* ciuinent ctinjumrs have been 
really improvements of (drier tricks. I lor us Porus Junior ^ 
The Anafomf! o/ LtyrnJemaifi (4tli edition, Ibot), gives an 
explanatory cut (d a method of drawdiig ditlereiil liquors 
out of a sliiglo ta[» in a barrel, the barrel being divided 
into com]>artinents, ea(‘h having an air-liole at the top, by 
means of which the liquid in any of the comparlmeiits was 
withhold or permitted to How'. Robert- 1 loud in applied^ the 
principle to a wine-bottle held in his hand from which he 
could pour four different lic^uids regulated by tlic un- 
stopping of any of the* four tiny airholes which were 
covered by his fingers. A l^rge« number of very small 
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liquour glasses being provided on trays, and containing 
dro]*s of certain flavouring essences, enabled him to supply 
iinilfitioiis of various wines and Ihiuors according to the 
glasses into which he poured syrup from the bottle ; while 
by a skilful substitution of a lull Ijottle for an emptied one, 
or by secretly refilling ii the act. of wipii^g the bottle with 
n eloth, lie produrtiil tin im|nessii>n tliat thi* bottle was 
“inexhaiisLil hi hs;!,*) wa-^ lli.'-t. eAliibited in England 
a trick wliieh hraluuaii had bn u seen to perlorin at 
jMadras several year.i ('liiiig l/ai Ijauru sat cross- 

le.g^efi upon lJothiI)L^ one of hi-i li.iinls < nly jvist Uuicbing 
homn bi :iil.^ Iiiiul;; ii]i >n a ;j;« iiiiiin' li 'INiW bamboo wliieli 
was set uju'igiil ill a ho]** on tlio top of a wooden nitool. 
'rim i»laeiu;Mtf tlm jtei loi fin i' in |in.nj imi \\:js doiiebidiiud a 
screen ; and I In* exjil.mat loii of tin* iny.-'terious suspension 
is that, he |i:i-.‘e<l tfiion ji tin* b.imboi* a strong iron bar, 
to wbiih lie ronintlrd a sujt|n)i-t whieli, eolieealed by 
llui beads, lii. Iiajni, and lii.-^ dre^s, iipbehl llis body. In 
lsl‘j lo»beil ibaidin 1 eprodileiid the. i»lea under iho t ille of 
ethereal Ml pell ion. prof r.-^si-d ly ri*ndoring his suif.s body 
devoid id wii-ht l.\ admini.‘'tering vapour of ether to Lis 
no.-e, and ilnn, in iulit of the audience, laying liim in a 
Inni/oiilal po-all<in in (lie, air with »ine elbow resting upon 
a stair n‘'''nil)ling a. long walking si iek. 'J’he .sii[»p(»rt was 
a jctiiiU d iron liaiiie under the. biiy’s <lress, with cushions 
and belt.> p;e^..ing round ainl under the lM»dy. Subsetpienlly 
llie trick wa-> ini[)rt)Veil U[hhi by Sylvl^^ter --the. susjuunled 
]ier»,oii l»eing sln»wn in sex eral eliaiigi'.s ot [lositiou, while 
the sole supporting ii|iright was liually removed. Eor 
the latter <leeeplion lluj steel upright was made with 
]» )li-heil angular faces, atiev t«)wjinl tlie spectators, ami 
acted in a dim light on the principle as the mirrors 

Ilf .1 SphiiiN taltli*. liefore lowering tin* light, the re.tl<s‘tt)r 
bar i.s covered by tlie woisl st.dV set n]» before it. 

'riie my sli'i it)us vanishing <ir appiaring of a person 
under a large extinguisher upon the, lop of a table, ami 
without the use of niiii<*rs, w i.^ liist peit’ornied l>y C^mills, 
a h'leuch eoiijuior veiy export in tlm <iipsMiiid-bnll.<; 
sleight of h. mil, who, appealing in l.ondon in ITStt, an- 
iioimceil that lie would convey his wile under a dip in 
the, .same m. inner a - lu* vvoidd ]>:ilh.. 'Tlie feat was aceom- 
piishoil by ine.in , of :i 1ia[» in a bo\ table. Early iu the 
pri -.M-nt cditniy ( dialoiis, a Swiss eon juror, transformed a 
bird into a y’oung ladv, on tlie .same piiiieiph*. In 
Sutton Varied the feat by eau.sing the, \ani.dieLl body to re 
n]»pear undei t he ei ust of a gi eat ]>ic. I b-ndiii “ vanisln d 
a person standing upon a. table toj> wliit-li was sliown to be, 
only a lew inches thick , }»ut tliere v\as :i, false to[) which 
wa*' let down like (In* .‘dde of a bellow's, this distension 
bi in;; hidden l»y a table chilli haiigin;; sntlieieiitly h)vv 
lor Ihe piirpo-e. ami tlie- person, when covered by tlie 
i’\t mgni'-ln r, eiiti led tlie table tlioiigh a tia|»-door opening 
Upw.ud-'. llobiii, in I S,» I , added to the wonder of the tiiek 
bv vanishing two |»rr.G»ns in suecession, wiihonl any^ jios 
hibility ol Lilin r e- e.i [»iiig' fi oni thetahle,- 1 he t wo jiersons 
really j^aeking them .i-Kj s into a sp.iei* which, w ilhuut clever 
urriiiigeineiit .md pi.ielin ,conlil not Imld more tliau one. Tim 
Mword and bu'^ket trick w.i I '.niiiion in ln»lia many yeais 
.ago. In one form it. ci -i.-tid in inverling an empty 
basket ov«.*r a ihild ujtou 1 e ground ; aflr r the child hail 
«ecreted hinea*lf belwci-n i]|,^ ba ,ket bottom and a belt 
concealed by a dirtain p.iinb d to h-ok like the actual 
wiekei* butturii, a svvonl we . tlnu t llinnigh both »ide.s of 
the basket, t le child SL-reainiiig, and s(jne.i*zing U)xm the 
Bword and upon the g»onnd a blond coloured liquid from :i 
fipoug *. AVhen the perloiim r np>cl tin- basket, tlm child 
t'ould not be seen ; but another child .similarly costurnud 
Hiidileiily apiasired among the sjuM tatur-^, having been up 
to that time supported by a jiair of .stirrn[)S under tlm 
doiik of a confederate aamn^g the by standars. In anotb^^r 


form an oblong bosket is used largo at the bottom and 
tapering to the top, with the ^ lid occupying only the 
central portion of the top, and the child is so disposed 
round the basket that the sword plui^ged downward avoids 
him, and the performer can step itisUlo and stamp upon 
the bottom to prove that the basket is empty. fn 
1805 Stodaro introduced the trick into England, but 
ill a new manner. Upon light tressels he placed a largo 
oblong liasket ; and after a lady attired in a profuse 
muslin divs.s had ciinipusud herself and her abundance of 
skirt within, after the liil had been shut and the sword 
jihinged th rough the sides, the basket was tilted towards 
tlie audience to show that it was em[>ty, and the lady 
ivjippciared in a gallery of the liall. The basket was formed 
with an outer .shell to turn <lown, leaving the lady with 
liLT dri'.ss ] lack eel together lying upon the basket bottom 
and behind what had formed a false frout side, — the 
jn inciple. Ijeing the same, as in tlie clown s box, which, when 
containing a iiiun, is rolled over to display tliu iuside 
empty, 'flic reappearing lady was a double, or twin 
si.'iter. 

Among the most meritorious and celebrated meclmiiical 
illiisiims have been automaton ligures secretly iutiuenced 
in their muvemeiiU by (aijicealed operators. l.ii tho 17th 
century M. Unisin, organist of 'broyes, took to the Erciich 
court a har[)sichord which jiliiyed air-s as directed by tho 
audience, j but, upon ojiening tlu^ in.strument, lands XIV. 
discovered a youthful performer inside. In 17G9 JJaroli 
Kcnqieleii, of Ere.ssbiirg, in Hungary, completed his chess* 
jdayer, which for a long time remained tho puzzle of 
Kuro[>e. It was an illusion, tho merit consisting in tho 
ilcvices b\' which the eoiifederato play^er was hidden in 
ihe cabinet and body of thii lignro, while the interior was 
o[>eneil in successive instalments to ti.o scrutiny of the 
spectators. The lirst player was a Polish patriot, Worousky, 
who hail lost both legs in a campaign ; as be was furnished 
witli artifii'ial limbs wdien iu public, Ids appearance, 
together with til'll fa.ct that no dwarf or ehihl travelled in 
Kemptderds company, dis[)clled the suspicion that any 
person could be employed inside the machine. This 
automaton, which made more than one tour to tho capitals 
and courts I'f ]<hiropc., and w^a.s owm*d for a short time by 
Napoleon 1., was exhibited by^ Maelzel after the death of 
Keinpclcii in 1811), and ultiiiialcly [>erished in a firo 
Ildlaihdjdiia in 1851 . A revival of the trick appeared ir. 
Hooper’s “ Ajccb,” shown a lew yc'iirs ago at the Hydeiiham 
Crystal Palace and eksewhere. Still more recently a chess- 
playing ligiire, Mcpldsto,” designed hy (lumpol, has been 
on view. No .s]no c exist for tlie accoiiiinodation of a living 
player within ; bin, as there is no attempt at isolating tlie 
a])parat.us from mechanical c.oinimndcation through the 
carpet or the tlonr, there is nothing to preclude the 
moving arm and gripiiing finger and tiiumb of tho tiguro 
from being worked by any' (!onveTuent connexion of threads, 
wires, rods, and lovers. In 1875 Maskelyne and Cooke 
produced at the Egyjitiaii Hall, in London, an automaton 
whistqdayer, ‘‘Psycho,’’ which, tVoin the manner in whicli 
it is ]>lac.ed upon the tage, a[>pHars to be perfectly isolated 
from any mechanical ci>nimiiii’'’.ation from without; there 
is no I'iKuu within lor the. concealment of a Uyiug player 
by aid of any optical nr other illusion, and yet the fi’oe 
motions f both arms, especially of 'the right arm and 
hand in finding any card, taking hold of it, and raising it 
or lowering it to any position and at an/ speed aa demanded 
by tho audience, prove that tho actions ore directed from 
without. The arm has all the complicated movements 
necessary for chess or draught playing ; and Psycho calcic 
lates any sum up to a total of 99, 000, ©Oft What tho 
mysterious means of connexion are not been dis- 
covered; or, at any rate, down to the time of writing 
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this article there haa appeared do correct imitatiuu of 
this joint invention of John Nevil Maskelyue and 
John Algernon Clarke^ Perhaps a still more original 
automaton is Maskelyne’s figure “Zoc,” constructed in 
187.7, wliich writes and draws at dictation of the audience, 
yet cannot have a living person within, and could not be 
more completely severed from all conceivable means of 
control without. Zoe,” a nearly life-size but very light 
(loll, sits loose upon a cushioned skeleton-stand, of which 
the Sidid feet of the plinth rest ui>oii a thick plate of clear 
glass laid upon the floor-cloth or carpet of the htago. 
“Psyclio,*^ a smaller Oriental figure, sitting cross-legged ou a 
box, is supported by a single large cylinder of clear glass, 
which, as originally exhibited, stood upon the carpet of 
the stage, but was afterwards set loose upon u small sto<>l, 
having solid wood feet ; moreover, tills uutomatuii may l>e 
placed in almost any number of diflereut ways. Thus^ 
from the precautions observed iu the isolation of 
JVIaskelyue’s automata, no current of (‘lectricifcy, no 
magnetic attraction, no hydraulic or juicumatic force can 
reach them, if it could, would nut account for the many 
and delicate movements which they execute ; and thero 
can be no wires, threads, or hairs, passing in any direction 
away from the figiiies, seeing tlrat ix'rsous from the 
audience admitted close around the figuros while they are 
iu operation could not fail to observe thcin. It lusiy be 
mentioned that, in the same year in Avliicli “Psy(ln>” 
appeared, the joint inventors patented a method of con- 
trolling the speed of clock-work incclianisin by conipresscil 
nir or gas stored in the pedestal of au automaton, this 
compressed fluid acting upon a piston in a cylinrh^r and 
also upon a rotating fan when a vsilvo is opened by 
“jin electrical or other connexion worl<(. (l by tlic foot of 
the performer or au assistant.’’ Ihit it is not known 
whether the principle obscurely <lescribed in the speci 
fication was applic.iblo in any way to tliu invisible 
agency employed iu ‘‘ Payedio” or in or wliellior it 

had reference to some .otlier invention which lias ne\L‘r 
been realized. The whist-playing antonvaton is aihrnied 
to be the only one of Maskelyne\s many subtle inventions 
iu which he received suggestions from Jin other j>orsoii. 

That a mysterious and apiiarently elaborate ineclmuical 
inoverinuit may, after all, possess the utmost simplicity is 
illustrated by the fajniliar coujniing trick known as 
“rising cards.” Four curds having been chosen by the 
aiidieHce and returned to the pack, tliia is ]j]aced end 
upwards in a glass goVilet, or in a thin case not deep enough 
to hide the pack, upon the top of a decanter or upon a 
stick. At command, the cards ris^*, one sit u lime, out of 
the » ^ck ; on® rises part of the way and sinks back again ; 
one rises quickly or slowly as directed ; one conies out feet 
first, and, ou being put back, rises head iqi wards like the 
others; and one dances in time to music, and linully jumps 
out of the pack. At the conclusion there remain only the 
goblet or the case nnd the c^rds, subject lo the iniimtest 
examination of any one from the audience, without a 
trace of moving mechanism visible. This was one of tho 
chief of Comte, the French conjuror and ventrilinjuist, 
nt the end of last century, and iu varied forms lias been 
popular to tlft present day. Probably it was suggested liy 
thft earlier device of the golden liead dancing in a glass 
tumbler, which is described in Tht Con juror Unmuskvtl^ 
1790. Several crown pieces were put in the glass, a 
small gilded head above them, and a j>late or other flat 
ewver laid upon the mouth of the glass ; yet tlie head* thus 
Isolated jumped inside the glaes so as to count numbers and 
answer questions. The secret communicator of motion w«» 
a fine silk thread attached to the head and passing thr .,11 gi» 
a tiny notch cut in the lip of the glees, and eo to a cuti- 
fedentfr who pulls it Xa the case of the rising cards the 
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whole cf the movements are effected by arranging a single 
silk thread in the previously pre[»arcd pack, passing ovcir 
some card.s and under others, and led behiml the dccant’cr 
or other sup|>ort to tlie stage and lliciue to tlu- « onfi ih*iat<;. 
As this infinitely simple mechanical agent i.s diawn alto- 
gether *)ut of the pack after the last canl h.'i> ri.^cn, liti r- 
ally no trace rcniuius of any means of cominunicaling 
niothm to tlic cards. 

Oriental ingenuity, which furnished llicoiiginal idea of 
the etliereal suspension trick, contributed the Chinese rpigs 
introduced into Mngluiid in 18IU ; al.-'O the (Uiinese teat id’ 
producing a bowl tif water w’itli gold lisli out id a .shawl, 
first seen in Kugland iu lSd5, and the liidiuu roi'el_}ing 
and sack feats upon wliicli the AVriicrican brothers I )ii\eiiport 
foundeil a distinct order of performances in ISol). Their 
quick esca[je from rope bonds in whieh they Aveic tied l>y 
repriisentatiMs ol the audience, tlie instantaneous jenio\al 
of their eoat.s iu a dark seance, leaving Ihciusedves still bound, 
and llieir various other so ealleil “phenomena” were exjiosed 
aiul imitated hy Maskel^ne, wlio, in greatly snipassed 

any feats which they had ai'ciunplislieil. Jle proceeded 
to exhibit liiniself tioatiiig in the air, to show' “ nialerial- 
izod spirit forms,'’ anil to present a succession of wonders 
of the .spirit iiUMlinms in no\Ld pei foriimiu es tl(»\\ij to tlie 
}>reseut linu‘. One of Maski lv lie’s cle\ crest inventions was 
the box whieli he eonstnieted in K^fiO ; it closidy litteil 
when lie pmked Jiimself in a damped |iosition within : it 
was cuclo.seil in a canvass wrapper, corded with any length 
and complicated mesliing of rope, .aiul the kind st.ih li, ye.t 
his escape was etfeeted in the bri» f ,s[»aee ot seven sci’onds. 
Taking more time, he performed the c‘oiiver.>e of thesi*. i>per:i- 
tions except the sealing. I'roviili'd with the wr.ipjier ami 
tlic open bo.x, liinisulf standing outside, he drew a ( iirtain « 
licd’ore him to conceal the hhhIks o/trr<fthh^ and in a lew 
ndiintes was fouii^ ‘ ‘ 1 the box, whicli, though so Mnall ai^ 
to [lerniit no limU }>e inovetl moie than a few iiirlu's, 
lie nevertheless wrx ed and corded e.xaetly as if lie 
liad (►peiuted from lx . 3 outside. Tartially imilalid with 
trick i»o\ts of larger si/.c, this feat 1ms never bi eii exemted 
under the f;atiie conditions by any other emijn’or ; and 
jiroee.s.s of escape and repui’king lias never been fully eliici- 
ilated. (. 1 . A. t i.. ) 

MA<!1C LANTHHX is tliL- name giviai to an o[ilical 
instrument for projecting on a wliite wall or sen'en largely 
inagnitieLl represmitatioiH of Iraiiquieiit pielnres painted 
or ]»hotogra[died on glass. 

The invention of the magic lantern is n-^nall^ attiibnteil 
t) Atlianasius Klnlier, wlio died in 1 allhongh, ae 
cording to some, it was known lour eenlaiies eaillir to 
Jloger Bacon (see ]». ‘.^07). I'or long aftir it.-, di.-eoveiy 
tlie magic lantern wasn^cd vhit liv tiM \liibil comic pictures, 
or ill the liands of so cidlrd wi.'aid^ to .‘-nmimm up gho>t.-* 
and pe,rfoj-in idlier tiiihs .■i.'-tonivhiiia to ihoM* who were 
ignorant of thesim]>hi optical jaineiplis einploved. Within 
the J.'isl tvventv or tliirly ye.ii.s, linwever, and mainly on 
account of the invention of jihotographv’, the magic lantein 
has bc'en greatly imjaoved in coiisUnction, ami it.s use 
widely e.xtended. By its means finely exeeiiti'd pdndograjdis 
on ghi'-s can be sliowii gieatly iiiagnitied to l.irge audiences. 
The .seientilie leclnrei is thus saved the trouble .and cx[H‘nse 
of preparing hirgc, iliagrains, bc.'^iile.s having his subject 
better illn.strated. When .suitably eon.-vliiieted, the inagi‘‘ 
lantern can be immI in the form of a mii’roscojie to exliibit 
on a siaxen* the forms and movements of minnle living 
org!inism‘', or to .show to ;in undience delicalt* ['hy.-ical and 
chemical exj»cnmenla wliich could otliervvise In- m en t»nly 
by ii few at a time. 

The magic laiiteni in its sinqile.st form is n-j .re.^^eiited in 
fig. 1. A is a dark box surmounted by a suitable chimney 
for carrying off the products of 'iom^>i.stion from the source 
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of light L) which is placed in the focus of a sphericaV 
reflector. On the side opposite the reflector the box is 
pierced by a round hole, into wliich is fitted the metal tube 
J), which may either be cyliiidrical or slightly tapered. 
'J’o the inner end of the tube T) is littf d si lens or combina- 
tion of lenses C called the “ coiiiliMihcr.” Immediately in 
front of thei condenser, ;i?)d at light angles to the axis of the 
tube, is a vertical slit S for receiving 
the transparent ])ictures nsusilly css lied 
“slides.” To tile outer cud of D is 
fitted a lens or eoinbiualioii of lenses 
0 called the “ object iv(5 or “ j inject- 
ing lens.” At !i .suiliibJe distance from ^ 

O is jilaeed the screen lor jeeeiving ll i V / ij, ^ 

magnified pielnre - the seiven and slit ^ 

being in the eonjiignte fuei of the ^ 



IV/. 1. 


forms 








>£' 



fM 






(f/.v.); the magnesium ligdu, in which two narrow ribands 
of magnesium are put through slits bya clock-work arrange- 
ment and burn as they advance ; or, best of all, — unless when 
sunlight can be used with tho'aid of uheliostut (see Hblio- 
iOKAi'UY),— -the electricdigljt. 



ling in tlie com| 

lens (). Since tli-* olji'clive reverses, 
tlie pielmT nin-^t be iiiseiteil in the slit 
upside down. Tin* oljcctive can be moved backwards and 
forwards in the tube, I) by means of a rack and pinion. 
Since the scicc.n and slich', are in tlie cuiijngate foci of () 
the diaineliT of the picture on the screen lias the same ratio 
to the screi'ii’s dislancij from () that the diameter of the 
picture. (Ml tlie. .dide has to the slide’s distance from O. 
Tin; ratio ado[»ted is generally 1 to d or 4. 

>SV>///v7’ (i/' Lhilit. Almost any good source of . 
be used in the magic lantern, lii the earli(‘r 
simple oil light was used ; and in the toy 
furm.s either an oil light or simide gas- 
flame is .still employed. J’etter efl’ecLs 
{ire obtained from the Argtind fountain 
lamp (fig. 2) or from the euninion Argaud 
• gas burner with a glass chimney. In 
the seio[»licon (tig. i^) -a handy and e.\- 
collent form recently introdueed—a speei- 
ally eonstrucU'd parallin lamp is employed 
with three, p.inilhd Ihitwieks set edgeways 
to the condenser. ^Vith this lainpaelear, 
well-defined picture varying from 0 to 10 
feet ill diameter can readily thrown Fm. ‘A -Argniid 
on the. .screen. Fm* the host iflecls, t‘''‘nutain L:iiiip. 
how’cver, recourse must he had to tlic oxy-calcium light 
(lig. 1), in which a .small cylinder <»f limo i.s Ijcated to 
intimso luminosity in tlie (laiiie of a.^t»iiitlamp through 
wliich a jet of oxygen play.s ; the Ox*. HYDUnoK.N laoirr 



C(mdm8er and Ohjective,-^Tii^ object , of the condenser 
(fig. 5, C) is to collect as much light a» possible from the 
source, and pass it 
through the trans- 
parent picture in 
the slit. For this 
purpose the coii- 
den.ser should sub- 
tend as large an 
angle as po.ssiblc 
at the source of 
light. To secure 

this, the condenser , 

should he tolerably liamp. 

largo, and its distance from the light, that is, its focal 
length, .small. Since effective single Icus^ of ^large 
diameter are neces- 
sarily of long focus, 
a really good enn- 
dtm.ser of consider- 
able diameter am 
yet of short focus 
must be a com- 
bination of two or 
more lenses. 

het/j and /jj l>r. tin* 

Icijgtli.s of tVV'O 
Jclisc.s, iilid / the fociil ■ 

!:;2L:' 'i£, ''»■ ' 

ghictiiig tho lliickiichs of the Imi.ses, wo have when the two are close 
togeth(.T 

11^1 

/‘■///s' 

f ft . . I 

From wliich wo gel which is always loss than : 

cither /, or/^ provid«‘d tlicsc arc* not y.cro. Sii])pose, for example, 
two lenses ()l 1) and 10 iin.lics local h'ligth irspectivcly ; the focal 

length of their coliibinatum will be [[ ^ inches. ' 

^ b-f 10 ^ 

In tin* oavli(‘r hintcriis, a.s still in the"idi(‘np(*r forms, only a sinjitlo 
]d:mo.convev lens or biill’s-cye was einjdoyed as a crondenser. Hotter 
cUcet.s nrc jir(Mlui*(‘d by two .siicli lenses. Perhaps the best ron- 
de user for (/rdin.irv "‘>ilv is that ]»roposed by Ilerschol ami ifpre- 
.sent(.*d ill fig. Uf consisting of a luconvcx Icms iiiid a meniscus 
Tnonnted tngelliei with the c()nciive .side, of the iiieniscus' next the 
light. Tin* diaiiietiM’ of such a condenser Is about 6 inelies, and its 
focal leiigtii a little. ov('i inches. The focus must' not Jbe ^ 
.sliort as to bring the bais to«) near tho light, and render it liable to 
crack from tho iiit.en.se licat. In sonio hiiitorn.s Uiis is guarded 
against by placing a phito of thin glass IjoAvcon tjie condenser land 
llic li;:lit. In llie .s-.iopticiMi (fig. 8) the eon denser consists of two 
plancM OJJVC.X leijMs, nu ll about t iiudies in diftinetojV .. CondcilsCT.s 
of large, diamet' r are not .sd es.sential now as formerly^ seeing that 
sm.'dl pictures can lasily he prodniaul by photography.' ^ ‘ ' 

The function of tlic objective (fig. 5, 0) 18 fO' ^duce a 
magnified inverted imago of the ])icturo on thescreeu^; lu 
toy lanterns it i.s a simple double-convex leus of.:8hort 
focus. This, however, can only produce a fitnall pi^re, 
mid tliat not very distinct at the edges. The best objective 
is the portrait combination len.s used in ordinary pboto^ 
graphic ciimcra.s. These are carefully corrected both for 
spherical mid chromatic aberration, which' ip; absolutely 
essential in the rd jeotive, although not SO necessaty in the 
condenser. It is e.ssential, however, that tl^ co^densef 
be free from cracks or flaws, as these wotdd appear a^ mat 
the pictura //v/ ‘ ' 

S^klcif , — These are pictures, pmuted’^'^ilk 
water or oil colours, or photographed ' "of glasa 

The pieces of glass are usually fixed iu smiallrWoden frames 
for insertion in the slit. If parts of the j^C&ro' ate to be 
inovable, two disks of glass are empl6yed^^m;d&e movable 
in front of the other, the fixed 'part picture b 
painted on the fixed disk and "^thjS '^lrablo part oh the 
other. By moans of a is-mov^ iu its 
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own plane ; and in tfeia’ way a 6ow for instance can be-' 
represented drinking, or a donkey cutting amusing capers. 
A lever slide is represented in fig. 6. In the chromatrope 
■ lijt 




fi. -Lever Slide. 


slide (fig. 7) two circular disks of glass are placied face to 
face, each containing a design radiating from the centre, and 
painte^with brilliant transparent colours. By a small 
pinion^aring in toothed wheeLs or endless bands the disks 
are made to move in opposite directions in their own plains 



The effect produced is a singularly beautiful chang(3 
design and colour. In astronomical slides the motions 
the heaveinly bodies, eclipses, the phases of the moon, or 
the like are similarly represented by mechanical means. 
Slides '^can also be piade from narrow glass tanks witl 
parallel tides. When th^*so are filled with water contain 
itig:delicate living organisms the forms and movements o1 
the latteV ^re> beautifully socn. ISuch tanks can also lu 
enpiployed to 'show such phenomena as the gradual growtl 
of cryst£[jsr,'^the electnilysis of water between platimin 
elect^od^^&a A great variety of physical and chcmica 
caUabe shown in this way. 

— For this two magic lanterns an- 

necessary, hrmiigod <M*thcr side by side or the one or> tlu* top of il 
otheK' Tho fronts of the lantoriis nrc slightly imdiiuMl t«» car 
other so asTtomake the ilium iiuitcd dLshs on ilm scicni <luc to l acl 
lantoru comoide. . I5y means ef a jmir of lliin jin tMllii* .shutti i* 
terininftting ip comh-iiko .teeth, and movable by a pu k or lever, tli< 
light f]^m ei$hipr lantern can bo gradually cut oil at the .same tim. 
that from the other is allowed gisnlually to fall on th' 

this, way ono view appears to melt br dis.solve iiit* 
anothWR' '^is arrangement was first ndojited by Cbihle in isn. 

thisairangcmeut tho ])ieliires<iii tho sneei 
appealmadutily to. increase or diminish in .size iiml 1 »right nc*s.s. 
efluct of cotton or other material i. 

nsed, tl^jliittt^m^heihg behind and the audience in front. Th 
lantoirif Ou wheels so that it can be rapitlly moveil n] 
to or seveen i and an nutonmtio nrrangomeii 

18 provid^wfiemy simultaneously with this the ohjj'.otive is mad 
to the slide bo as to focus the picturo oi 

the screen |b^6n of tlie lantern. In this way a vei-y amal 

picture api^arB.gr^uaiily.to grow to enormous dimensions. 

ZtMem perhaps the most beautiful motlifica 

turn ip tho ntsid^lauiiar^ibf stientific purposes, consists of an elbow 


(liapod tube, cbntaipjng mirrors, lenses, &c., and attached to the 
‘ront of ^the lantawin place of the tiiln* containing tho objective. 
It is represented in section in tig. 8. C' is the usual condenser 
3olonging to the lantern. G is a set of thin glass dilutes inclitied at 
he |)olarizing angle 66® 46' to the axis of the tube. The be am 
)f polarized light from Tj reflected from G pas.se,s through tho louses 



Fio. 8. — Lantern Polariseope. 


F and tho analysing Nicol’s ])risni 1*. and falls on the screen. Tho 
objeets to he ev.iinilletl by tin* ])id:iri/,e(l light are ]»laced ill tllft 
traiis\ else sill O. Wln ii thill ]»lates of selenite or other (haihly 
fr.ieting ciystrils are plaeed in < ), a nnist lu aiit iful ilisplay of et»m- 
plciiieiilary tMihmis ispiodueed mi tlie m iet'ii by rotating tin- Nieol’s 
]irism. Almost .ill the evperiiin nts on polaii/.eil light eaii he well 
shown l)y this .irr.ingeiiient. * 

The (l»g. 3) is an exeelleiit anil iwniveiiieiit laiib'rii, 

very suitable for all tho reiiniremeiitM of thu leeliirer, us well as for 
school ns#‘ ill leaehing gi‘ogra]>hy, Am*. 

IT Ito M.sfei’si ; (iallot*^ I‘/n/,\ti's ; and CliaduiiK’s Viiuitiil of the ^fagic 

/MfiUtn. (. 1 , 

MAfilCI SC^lHABE. A magic stimiro is (uie divided into 
any number of ecpiul s»iuiires, like u chess board, in each 
of which is placed one of a bcries of constTUtjve numbers 
from 1 up Ui the sciir.ire of the number of cells in a side, 
in such a manner that the Mim of llu)se in tlie s:mie row 
or column and in each of the two diagonals is con.stiiiit. 

From a very curly perual these Mpiun s enguged the 
attention of inalhcmatieiiins, especially sucli as ])ossessed 
a love of the marvellous, or simglit to win for tlii*insolvcs 
a superstitious regard. They were then su[>po.sed to 
])osses.s magical properties, and were worn, as in India at 
tho ]iresent day, engraven iu metal or stone, as amulets 
or talismans. According to the mystic imaginings of the 
old astrologers relations subsisted bit ween tlic.^e sijuares 
and the planets : a square with only one cell, containing 
1, symbolized the unity of the deity; a square of two, 
containing the four elements, was the .symbol of matter; 
while those of 3, 4, i), d, 7, iS were conseerati-d respect- 
ively to Saturn, Jupiter, Mars, the Sun, W*iius, and 
IMercnry. In later limes such squares ranked only as 
matlieinatical curiosities; till at last tlieir mode of con- 
strucliori was systematically lUM-sligati d. These sipiares 
worn at first men* lriumj>lis of the same dogged ])ersever- 
aiice as was in later times exhibited by the Dutchman, 
Ludolpli van (Vuleu, \vlu>, after calculating tt to of) places 
of decimals, directed, like Archimedes, that it should be 
engraven on his tomb, though his industry was .surpassed 
by M. de Lagry, win* continued the decimal to 127 ]»laces. 
The earliest knouii writer tin the sidiject was Emanuel 
Aloscopulus, II Clioek, who lived in the 4tli or .5th century, 
and whose manuscript is preserved in the National Library 
at Paris. After him Ereniclc eonstrueted magic stjuares, 
such tliat if one or more of the encircling bands of iiiimberH 
bo taken away tho remaining central squares are still 
magical. Subsequently M. Poiguaril constructed squares 
with numbem in arithmetical progression, having the 
magical summations. The later researches of M. de la 
Hire, recorded iu the Mcniuins dc CAradunto iiot/ale in 
1705, are interesting as giving general methods of con- 
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stninf.ion. Ho lias thero collectctl tho R'sults of the 
labours <»f oarlior pioneers; but the subject lias now been 
fully systeiiuitizcMl, and extciidwl to cubes. 

In order to understand the rest of ibis article diagram 
A should bo carefully examined. A sejuaro of 5 Las 
adjoining it one of the ei^ht cMpial squai'c^ by which any 
.mjuaro may Iw', conceived to W*. suiroiiudiMl, each of which 
has two sides resting on ii<ljoiiiin;r ones, while four have sides 
resting on the siirroiiinled s(|uaie, and four meet it only at 
its four angles. 1 , 'J, iJ are phu i d along the path of a knight 
in cju*s.s ; 1, along the same jjatli, would tall in a cell of 
the outer and A. 

is [»laeed in.^te.id in , 
tlie eum*sj»ondiiig d 11 
of the original s.]n:ire; I 
5 IImui falls w itliiii tie' | 
sipian*. o, f\ c, 7 
are jilaenl di.ejoMall\ • 
in the si| I ran* ; leit '* , 
c eiifcTS the "UliT 

siiuare, and i“ejijo\etl liencc to the same cell of 
tilt* M|ii;ne it Ij.id leit. o, />, y, d, c pui’Mie another, but 
regnliir, < onjse ; and the diagrinn slio\s.s how that course Ls 
rm-onled in the si|naie they Jiave twice left. Wliichever 
of I lie eight sun oiiiuliiig squares may be entered, the 
roiiesponding cell of the central square is taken iiistcmb 
J, L\ :i o, 6, a, /i, y, ... . 111X5 

said to lir in /Mtf/js, 

irfhusf liftnts ()<I(L — IMaiiraius !>, C\ 1) 
CAliibit one of the earliest inetliods of constructing ningie 
til l» ami in (J are placixl in 

r.. T). 

I 11 Jl ' 2 

-I- 

10 ! !•; 

is c 
|M ' 

opjMisiU^ diagontds toseciin', tlie t\N<» diagonal summations; 
then riivli iiniuber in C is multiplied by 5 uud added to 

K. (J. 

0 ■ 2:i ' 14 

21 12 ' u; i 10 

20 A ' 1 ' 22 

0 20 10 2 2l • ITi IS 

10 I., 1.1 pi 7 1 

that ill the corresponding numlnn* in 1', which givc.s the 
sijuare D. Diagram.^ K, I*’, (I gi\e. M. iL la Hire’s method; 


’"l-'l ‘ 

21 » 

r=' 

1 j 12 2'. 

N 

i 

17 i '* i 1.; 

21 

j J* 

10 ; IS , 1 

M 

I 

1 “'■ 

?■’. [ , a» 1 

I i 

! 


the txjuarea E, F, being combined ns above, give tlio magic 
square (}. M. Bachet arranged tho numbers as in IT, 
whore there are three numbers in each of four surrounding 


squares ; these being placed in tho corresponding cells of 
the central m^uare, tho squaretl is fornuMl. He also con- 
structed equares such that if one or more outer bands of 
numbers are removed tho remainjing central squares are 
magical. His method of forming them may bo understood 
from tt square of D. Hero each suniiiiation is 5x13; if 
therefore 13 is subtracted from each number, the suniina- 
J. K. 



tions will be zero, and tho twenty^five cells will contain the 
st*ri(“s + 1, ^ ‘2y 3, .... =*=12, the odd cell having 0. 

The central sipiiiro of 3 is formed with four of tho twelve 
numbers with + and - signs and zero in the middle; tho 
band is tilled up with the rest, as in diagram J ; then, 13 
Udiig addeii in emdi cell, the nuigic si[uare K is obtained. 

A 7 ////A.V inftosr /*%>/.< (ira ’riiese were coiistriieted 

in variems ways, simihir to that of 4 in diagrams L, M, N. 
Tho iiumlK rs in M being mullipliod by 4, and the squares 
1 j, M being HUperim[ioscd, give N, The application of 
b. M. N. 



tills metluMl to squares tho half of whose, roots are odd. 
riMjuirrs a complicated adjnstmei;)t. Squares whose half ^ 
root, is 11 multiple of 1 , ami in wliich there aro summations 
along all the diagonal paths, maybe formed, by observ- 
ing, as when tho root i»s 1 , that the series 1 to 16 may bo 

W 



chaiigcnl into tho scries 15, 13 3, !> — 1, -3, . . . . 

- 13, - 15, by multiplying each number by 2 and subtract- 
ing 17 ; and, ricr by adding 17 to each of the latter, 
and dividing by 2 . 'The diagonal summations of a square, 
hllud us in diagram O, make zero ; and, to obtain the same 


K. 


~1 

•4 j r* -7 

-33 

33 

87 

-39 


1 

-11 i-ia 

1 

Ift 

41 


-46 

4r 

17 

1 

-l!l j-21 

23 

49 ' 


-63 

65 


55 

-31 

-CT 

69 

«1 

-68 


in the rows and columns, we must assign such values to the 
p*A and r/s as satisfy the equations Pl+ft+a^-^o,«0, 
2h 7h +«3+ Pi and p 2 ^Pi 
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— a solution of wliicli is readily obtainod by 
inspection, as in diagram iP ; this leads to the square, dia- 
gram Q. When the root is 8, the upper four subsidiary 
rows may at onco bo ^ritton, as in diagram B ; then, if the 
square be completed, 65 added to each, and the sums 
halved, the square is cortiplcted. ‘In such squares os 
these, the two opposite squares about the same diagonal 
(except that of 4) may bo turned through any numbtir of 
right angles, in the same direction, without altering the 
‘summations. 

Nmik " Squares that have many more suiniua* 

tions than in rows, columns, and diagonals have been 
investigated by the Ilov. A. II. Frost 'ninhMje Maih. 
./oM/*., 1857), and called Nasik squares, from Ibe town in 
India where he resided ; ami he has extended the method 
to cubes, various sections of which have the same singular 
properties. In order to understand their construcliun it 
will be necessary to consider carefully diagram S, which 
shows tliat, when the root is a prime, and not conqxrsite, 
number, as 7, eight letters h, . . , k may proceed from 
any, the same, coll, suppose that markiid 0, eacli lotlc.'r 
being repeated in the cells along ilitferent )>aths. 'riiese eight 
paths are called normal jMthny their number l)eing (me more 
than the root. Observe hero that, excepting the cells froiu 
which any two letters start, they do not <»ccupy again tlui 
same cell, and that tw^o liitos, stalling from any two 
ditforoiit cells along different paths, will ap^xidv together in 
one and only one ciilJ. Hence, if 1 h^ placed in tluj cells of 
one of tluui + 1 normal paths, each of the remaining normal 
paths will contain one, and only one, of these y>j’s. Jf now 
we fill each row with /a., . . . in the same 
commencing fronitlui in that row, the/i/s, ;j/s, and ;>,/s 
will lie each in a path similar t4)that of y»„ and each of llm 
u normal piths will contain one, and )!ily one of llui 
letters ;>j, . , . pu^ whose 

sum will be Similarly, if 

be placed along any of the 
normal paths, diilereiit from 
that of the p\ and ^ach row^ 
filled as above witli the letters 
Vj* V:i» • • • !Zw» 

r/s along any normal path dif- 
ferent from that of the 7^ will 
lie S7. The cells of tlic 

square will now lie fouml to | '» I /» | /t | u 
contain all the combimitiiins 

of the y/s and 7’s; and, if the 7’s t»o multiplied 
by w, the made equal to 1, 2, . . . ?<, and the 7's to 

0, 1, 2, . . . 71-1 in any order, the Kiisik S(|uare of v 
will be obtained, and the siimmalimis along all the noimal 
paths, except those traversed by the //s and 7’s, will be the 
constant Sm 7 + When the root is an odd conqMjsile 
number, as Si, 15, (fee., it will be found that in some paths, 
different from the two along which the and 7, wmi 
placed, instead of having each of the and <j\ some will 
be wanting, while some aw*, repeated. Thus, in the easo 
of 9, the triplctH j>p,p^, p.j>rji^, PM\, imd 

occur, each triplet thrice, along paths whose 
summation should bo — 2p, 45, and 2r, 30. 13ut if we 
make po, . 1, 3, 6, 5, 4, 7, 9, 8, 2, and the / ^ 

. . . r9«(]r, 2, 5, 4, 3, 6, 8, 7, 1, thrice each of the above 
seta of triplets will equal S'/; and 2^ respectively. If 
now the 7*8 are multiplied by 9, and added to the />'s in their 
several cells, we shall have a Nasik square, with a constant 
summation along eight of its ten normal paths. In diagram 
T, the numbers are in the nonary scale; that in the 
centre is the middle one of 1 to 9^, and the sum of pair-i of 
numbers equidistant from and opposite to the central 45 
18 twice 45; and the sum of any number and the 8 
numbeis 3 from it, diagonally, and in its row and column, 
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is the constant Nasical summation, r.7., 72 and 32, 22, 

7G, 77, 20, 37, 36, 27. The numb(*rs in T being kept in 

the nonary scale, it is not nerossary to add any nine of 

them together in order to test, the Na-sical summaiion ; *for, 

taking iho first column, 

the figures in the placo 

of units aro seen at 

oiicc to form the serie.s, j . v) <,1 

1, 2, .3, . . . . 9, and those . , 

in the ((filer phici; fhret* 

triplets of 6, 1, T). For ^ '• 

the squares uf ID the //s ,, ,,, 

and 7 s may he ri‘spirt- 

ivcly 1, •_>, 'lO, S, (>, It, 

Jo, 11,4, 13, !), 7, 3, 12, (.1 , s; 

.^ando, 13, M, ' 

10, .3, 12. S, 11, 2, 11, 4. ■ ' 

whiTo five tinifs tlii‘ sum *- 
of every third iinmher 

and thivii times tlie .sum of (!very liftli inimher makes 
2/> and ; then, if tlu* 7’s iiri' mullijilied hy ID, and 
added to thii /7s, the Na.-^ik scjuare of JD is olitiiined. 
When tlio root is a multiple of 4 , tlie s:ime [»]‘(>i*es.s give.s 
Us, lor the sijuare ol 1, the diagrnin F. Ilenj the eohimiis 



n 

give 2/*, bufc j 

liter .. 



nately 27 27,, 

and, 



L'7., 27,; and 

ll.e 1 • ■ 



rows givi! 27, 

Init 

y'i'/i /'I*/* 

/•:</ 

alternately 2/>,, 




and 2y zp 

tlie 

/'*7i y-i7i 

i /»*jVi 

(liagonal.s giviii; 

;* 'Ip 



ami It /.„ 

/'n/i /':7* 

1 I'x'lx Pi lx 

r.,1 /h Yp7 

,, 7 ,7, he 1, 2, 1, .‘5, 



and 1), I, 3, 2, 

we have tlui Nasik 

sijuare of 

diagram V. 

A .square like 

thi i.s eng) a\ ell in 


the Sanskrit charaelm’ (Ui the gate of Mie- fori of (Iwalior, in 
India. TIkj s(|\nir(!S of higher mulliph‘s (4 1 au‘ readily 
obtained by a .siniilai’ adjustment. 

A .V/fs//.* nt/rf' is coiniMisr'il ni* Inn' 

( iiIm-Ii-Is, in tlir <*( Iilirs ol‘ will. Ii lln> Ii.iliii il iiiiiiil.i Is I'|"||| I !(> //3 
(Ilf so plai ril tli.il V M ' tion ot (h<‘ I iilic li\ |il.iii>' . |m i |n nan iil-ir 
lo ;ni h.ts till' Jtlo]M 1 1 ii'S ot aN:i-llc ; d^o sitlioiis liv 

]tl:inr-5 ju'i'|»riiilii*ular to -.I l.it I', tiiiil tlnon^h IIh* 

( » iilO's of :my of N isii :il simmi.il ion iii Ili.il f.i» 1 >i.ii;i.mi W 
shows ]»y dots tin* Ai.iy in wliii li tin ,i riiht s .nt- < mii- 1 nn It d. A dot. 
is lii’in pliii'i'd on tliiii* r.ii-i T III ,i iiihiht .it ill*' (oiiiii, liowiiig 
lll.U this rulM h r hc]oli;j^s III f;ir|i oj I In- l.e i At ‘11, li'M', ( 'th\, of 
tln’illhe. Jhilsain phiei'd on t In* I'lihrlit i of -niin' p i» li •!' 

(lnTe tin* kni;/lir.s piilli), lM-;cnmiJi;; liolii (>, :i]-.o on ihr . iilu li ts of 
a kmoliiAs path in litM'. |)uis .iii- now pl.iinlm th. .•ii!.i Ii-i^ of 
Minihu palh.s to lliat mi IK )(' m tin- o(ln-i si\ sm | imi , p n ilh ] to I’.t )!', 
st.iitiiig lioni tlii'ir d'ds in \tir>. Kmlv-nim- oMh< i !iii «• himdn d 
and Itirty-thico euhi'lrls w ill now lontam .1 dot ; .mil n will ho ol«- 
MTVrd iliat, tin* (ha.s in .sn limis jii‘ipmi'Oi iil.ii lo I’.n h:i\i‘ .iri.monL 
thi'iii.srlvts ill .siinihir patli.. In thi . in.iinni, /»,, 7,, /', hiing 
plart'd ill tin* coj in r l ulu Irl ( ), tin >»■ h 1 Ici-’ no o \ i i.ilK phn i d in ihn 
nuhrh’ts tif thioo dilVi o nl ii.itli-. of Vt )|‘i, .iiid .l•■.lm .ilmii^.mv •.miil.ir 
p.iths ill tin* srvi-n .si • In n ^ p'-ipi iidi' iilar to At •, .-t.iiliii'^ hmii the 
h-liois’ ]»o.sition 111 AOU. Ni v I , y './/.j/'-. /'//.t'A, • ■ • plai Lil 

iiitln*. otlnao uhnh-tscd'tln » d^'' At >, anddi U'* tsedin Ihcs.mir m iiiin'i 
,is KvrA'ruhi’h I w dl I hmi hi* loiimi locmitain adilh iriit nmii. 
l»iii.iti(Jii uf the y/.s, 7's, and r\. It Ihrirtoiii 1 lie yi V an* jiriih* 1 ipiallo 
1, *J, , . . 7, and tin' 7\s .nnl /*’.s to t), 1, 2, . . . li, in .iiiv older, and 
tin* v’s iniiltipli'*d hv 7, .'onl tin* r\ hy7“, thi 11, .i'. in tin' 1 .n-o of Ihn 
.s<|Uar«‘s, tin* 7'*»'Mhi lot^ dl nont.iiri tin* niimhi-n from 1 to 7'\ and thn 
Niisii'jil suiinnafinns will hn 57‘r-t-577-f y'. If 2, I, a h«* v.din'.s of 
r,y;,7, tin* minihnr foi Ihal. cuhch t i*; wtilltii 2t,'> in tin* si-ptmaiv 
.scale, ainl if all thn cuhch*t uninhris am k( nt thus, iln* p.itlis ahiiig 
Nvhicli Kinuni.it loiLS an* found can he .si i n without iddiii^^, .is tin* -i \ 1 n 
luuuhnis would conlaiu 1, 2, 7 in tin* innt ]d.ni*. and 

0, 1, 2, . - . 0 in nach of thn otlnr placi".. In .ill N.isik I'du*., if 
buoli valui'.s arc given to thn Inttiss mi tin*, ccnti.d cuheh I th.d tin* 
liiniibcr is tin*, niiddln one of thn sciins 1 to n\ tin* sum of .ill (hn 
pairs of luiiiihnis ((ppositn to .md nijiiidistaiit fimn lli- miihlh^ 
miiiihcr is the. dtjublu of it. AKo, if aromnl .1 N.i-ik i idi** llm 
Iwciily-.si.'t surrounding eipiiil miht s hn plamd with tin 11 m Il.s tilled 
with tiro siuuii numbers, and tlicii eonespoudjug l.n i.'i looking tin) 
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fianio way,— ftTid if the 8urroun(liii||[ Rpaee.he eonrcivcd thus filled 
with similar cubes, and a stiMight line of unliinittvl length be drawn' 
through any twocubttlotcontroB, one in each of any two Cubes,— the 
numbers along tliat lino will Imi found to recur in groups of seven/ 
wliieh (except in the three cases where the same p, g, or r recur in 
the group) together make the Nasical Kuinmafioii of the cube, 
l^irther, if wc take n similarly filled Nasik <Mibesof w, 7i new letters, 
... Sr, can b (3 so placed, one in cii< li oj tln'W"^ cubeletsot this 



group of /I cubes, thatc.ich shall coiilJiin a dUrcrenf coinbinaiioii of 
the p’s, y’s, /’’s, and .s's. 'Phis is done by phn'ing .Vj on each of the m- 
cnbclcts of file first < nhu that contain /^|, ami on the w- ciilM*]ets of 
tlm ‘Jd, .‘Id, . . . and ytth cube tliat contain p„, /./„ . . . respect- 
ively. This juoccss is rcpi atcd witli .s\., bi ginning with the cube 
at whn h wc ended, and so on with tlic other .v’s ; flic ciibelets, 
after niulliplying the </’s, r’s, and .v’s by /<, /j“, and //* respectively, 


I 1 s j -j:! 



11 

11 1 W 


7 


i'-'' 

I'o ! y 

-M- 


A. 

1 10 

1 


:a i ui: I .n 

. _.i 1 _ _ 

! <> 


1 



will now be filled with the numbers from 1 lo and the coiist.ant 
sniiiiiiation wall be 2/c’.v f-i //'"/* 1-2 /c/ i 2p. 'I’liis pmeess may be 
earned on without limit ; for, if the // « iihcs are plaeed in a iwe 
with their faces resting on each other, and the coiTesponding faci*s 
looking the same way, /i sm*h panillelejiipcds might bo put side, by 
sidi*, and tin* /e' cul»e]ets«>f thi.«i solid stpiare. ho Xasieally filled l»y 
the iniiodiictiiin of a new letter while, l»y introducing another 
letter, Ihu a'* l ubelets of the eoinpoiiiid cube of Nasik cubes 


Z. 


Y. 


' 2:J 1 

IS 

11 

0 L':, 

U) 1 

r, 

•Jl 

1/ 12 

ls» 

‘j'j 

i;{ 

1 7 

u": 

u 1 

2 

1 21 ii; 

1 1 

”'i 

20 j 

n 

1 ^1 


.0 

21 

f; 

I.', 

2M 

10 

7 


20 

20 

0 

14 

2> 

.;l 

s 

.lij 

I.S 

27 

u 

■;n| 

li!.' 

20 

l:i 

* 

:i2 

2.1 i 

1 2 

11 

;if 

2.# 

1 

I,’"' 

I"*.] 

iM 

:i 

.^il 


might be filled by the numbers from 1 to ami so ad infiuitnra. 
When the root is an odd composite mimlM r the values of the three 
groups of letters liavo to bo adjnstod as in v.|ii ties, .also in cubes of 
an even root. A similar ]uoit s> ona)»los ns to jilaee successive 
numbors in tbe cells of scvo.nil e.jUal .Mpiaio', in which the Nasical 
summations are the same in eindi, as in diagrams X. 

\iuong the many ingenious s^pmrus given l)y various WTiteni, this 


article may justly close with two bv Euler, in the Histoin cfe VA(!a^\ > 
dtmu RoyaU dea ScienceSf Berlin, In diagram Y the natural 

numbers show, the path of a knight that moves within an odd square 
in such a manner that the sum of pairs of numbers opposite to 
and ciiuidistant from the middle figure i| its double, In diagram 
Z the Kuight returns to its starting cell in a stiuare of 6, and Uie 
differenee between the jftirs of nunfbers opposite to and equidistant . 
from the middle point is 18. ' ■/ ■ ■■ 

A model consisting of seven Nasik cuheSi^* constructed by /- 
Mr Frost, can be seen in the South Kensington 'l^nseum., .The. 
eciitrcs of flic cubes are jdaced at equal distances in a straight' 
line, the similar f.ice.s looking the same way in a plalio’ parallel to;^.’ 
that line. Kadi of the cubes has seven parallel glass plates, to'f. 
wdiieh, on one side, the seven uumbei’s in the septenary s^ale are ' 
fixed, and heliinil each, on the other side, its value in, the 
scale. I'JOl, till* middle nuiiilHir from 1 to 7*t occupies the central 
cuhelctof thy middle eiiho. Re.sides cadi cube haviug separately , 
the .«iiiine, Nasical siimniiition, this is also obtained by adding thC',. ' 
nuiiihers in iitiy .seven similarly situated cubolcts, otie*L^ each. •’ 
<‘i)h(‘. Also, the sum of uU pairs of numbers, in. a straight 
line, through the cent ml .-ube of tho system, equidisinnt from it,. * 
in Avh.itevcr cubes lliey arc, is twice 1201. ' . ' 

A very coiiij rtn bihlmurnpliicul liulex of writers on this subject is ffiven iu 
I*rule«M)r lairu Uecrtintiom Math^matiquti^ Varis, 1S82. • ‘ (AH. F.) 

MAinSTRATE. The term magistrate, derived frQm 
tho Lntiii itnKjiafraitia, i.s one of more general and cumpre- 
honsivo nionniTig tlmn Justick OF THE Peagk, which, has •; 
already been treated of (vol. xiii. p. 789), and is of fdjjp'l' . 
Idglicr antiquity. In its full significance it indicates oni <; 
side of the universal public rolatiou by which mon.arSiV;: 
connected together as governors and governed — in othen):^ 
wolds, as inagisLrutes and people. Of magistrates Bomb' ; 
arc supreme, in whom the sovereign power and executive . 
government of the state reside, as tho king, or queen /, 
regnant, or tlio president of a republic, as of tho United , 
States; and such a fuuctionary would formally bo .designated ' 
tho iirst magi.strate of tho realm or state. Speaking gene- 
rally, a magistrate may be described •i.'j a public civil officer 
investeil with legal or other nuthority; but tho term is 
more ]>articiilurly applied to subordinate officorB, ub juBtices 
of tho peace and ilie like, deriving their author^ solely. • 
from the cliief of the state or in virtue of legislative enaej- 
mont. During the llomun republifvthc ottices of magistrate ; 
and judge w-'ore distinct and separate. A magistrate .was 
appointed cimjumdktiime. et iviperio; lo a judge belonged 
only 'unda vufio sine jnrisdirtione et iinjnrio. The office' .pf 
tlio magistrate was to inquiry into iimLtcrs of lew j and 
whatever busines.s was transacted before him was said to 
bo done in jinr. 'Fhe ofiico of tho judge was to. .inquire 
into matters of fact ; and whatever was transacted before 
him was said to be done in jiidicio. This distitictipn is 
thus clearly defined by Cicero in his well-known oratfwfor 
Cluentius : “ l^Hgum inini.stri, magistratus; legum'intef- . 

pretes, jiidiccs.” When the magistrate took cognizance both 
of the law and the fact he w’as said to administcir ^jdstice 
f\dra ordincni; niid the judgment’ so administered;, was, 
called extraordinary. The magistrate, when he decided bn 
matters of law, was assisted by a council of . ten, Palled 
deeemvin litibus juiiirandis. To these was added. 
important cases another council of one hundred and five.,, 
persons, selected from each tribe, whose judgment final;' 
this was called Jndicium cent unmrale. After the, ^Pcline* ' 
' of tho Roman republic the offices of magistratp'^nilf judge 
j were united, by which means all judgmente bej^^Axtra- ■ 
ordinary, and the distinction of what was dobe'if»yii^e.,and 
in jtidieio was abolished, yhe magistrates "^were.ib^sen 
only from the patricians in the early republii&jj^bai^^ki the 
course of time the plebeians shared 4n thesp^Kqnbum’ . The 
chief magistrates of Athens wefe desi^fip^'?’^e!rchonB. 
They were nine in number, and none ;wi§ro ibluwen bftt 
such as were descended from ancestors whd had.’biEi^ fi^^ 
citizens of the republic for three |jfterati6iS^:;i>T^^ 
an oath that they would observiai' 'Iths admiiiwter 
justice with impartiality, and nefet ^^ffS^^ themselW' to 
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tie corrupted. They all had the power of puuishiug malo- < 
factors with death. Thd chief among them was called 
archon, and the year took its designation from him, — the 
archxm eponymm^ yrhe was also constituted a sort of state * 
protector of those^ who were unable,^to defend themselves. 
The Frank% Lombards, and Saxons appear to have been 
jealous of judicial authority, and averse to removing what 
concerned a" man’s private right out of the hands of his 
neighbours' and equals ; every ten families arc supposed to 
have had a magistrate of their own election, the ty thing 
man of England, the decatius of hVance and Jjombardy. 
The decanus was the lowest species of judge. 

See Blackstone’s Cemmentaries, 1825 ; Cowil, Law Did., 1717 ; 
Oeldai^*s HaUifoaii on the Civil Law^ ; Hullani, MiMle Atjr.t. 

MAGLIABECHI, Antonio (163:3 -1714), one of the 
most remarkable bibliophiles of his time, was born at 
Florence,, October 28, 163:3, and followed the trade of a 
goldsmith until 1673, when he received the appointment 
of librarian to the grand-duke of Tuscany, a post for which 
he had quUified himself by his vast stores of self-acquired 
learning. He died on July 4, 1714, bequeathing his large 
private library to the grand-duke, who in turn handed it 
over to the city. See Ltbkariks, vol. xiv. pp. 530, 548. 

MAGNA CHART A. See Chartkr, and KN(if.ANi>, 
voL viii. pp. 306, 308. 

MAGNA GRAiCIA. See G iimci a 

MAGNESIA, in aucient geography, was the name c)f 
two cities in Asia Minor, both of considerable interest 
and importance. 

(1) A city of Ionia, situated on a small stream llowing 
into the valley of the Marauder, whencje it was cutumonly 
called Magnesia ad Mmandrum. It %vas <Ustiiut 1 20 stadia or 
15 Roman miles from Miletus, and rather less from h^phesus. 
According to tradition, as well as the similarity of names, 
it was founded by a body of colonists from the Thessalian 
tribe of the Magnetos, with whom were associated, accord- 
ing to Strabo, some Cretan settlers. It was thus not 

' properly an Ionic city, and for this reusofi apparently was 
not included among thb cities of the Ionic Icagm'., tliuugh 
superior in wealth and prosperity to most of them, except 
Ephesus and Miletus. It was indeed taken and <lestroyed 
by the Cimmerians in their irruption into Asia Minor 
(about 660 b.c.), but was soon after rebuilt, and gradually 
recovered its former prosperity. It was one of the towns 
assigned by Artaxerxes to Thomistoclcs for his support iu 
his exile, and there the latter ended his days (440 n.(\). 
In later times it was chiefly noted for its temple of Artemis 
L^UCOpbryne, which, according to Strabo, surpassed that at 
Ephesus in the beauty of its architecture, though inferior 
to it. in size and wealth. The remains of this temple, as 
well as of. the ancient city adjoining it, are still extant, and 
have been laid open by recent excavations. They are 
described by^M. Texier (if Minfure, v(d. iii.). Magnesia 
continued under the kings of Pcrgamuin to bo one of the 
’. most flourishing cities in this part of Asia, but appears to 
■ have grs^ually declined under the Roman empire, and its 
name . disappears from history, though its continued exist- 
ence is attested by coins as late as the time of Gallicnus. 

(2) A, city of Lydia, about 40 miles north-east of 
Smyrna^. V which stood on the southern bank of the 
river Hermus, at the foot of Mount Sipylus, from which 
circumstance it was often called for distinction’s sako 
Magnesia ad Sipylum. It is probable from its name that 
it was founded, like the city of the same name iu the 
valley of the Meeander, by Magnesian colonists from 
Thessaly ; but we have no authority for the fact. Nor is 
Any mention of the tona found in history till 190 b.c., 
when the Synau king^JLntiochus the Great, was defeated 
under its walls by the Roman consul L. Scipio, who 
derived from his sQfpas in this campai^ the surname of 


Asiaticus. JlkQ^esia became a city of importance under 
the Roman dominion, and, though nearly destroyed by an 
earthquake in the ireign of Tiberius, wa.s iL-stored by*that 
emperor, and continued to flourish throughout the period 
of the llonian empire. It was one t)f the few towns in this 
part of Asia Minor that retained its pn)s[»L*rity under the 
Turkish rule; and Manisa (f/.v.) is at the present day a 
large and flourishing town with ciuisidorablc trade. 

MAGNESIUM, a metallic element (symbol Mg) forming 
a basic oxide “ magnesia,’’ MgO, which in some, form or 
other is universally disseminated throughout the w3ole of 
the I'arth’s crust, apart from the largo masses of mineral con- 
sisting essentially of miigiiesia eompoumis. TJiis accounts 
ft)r the presence of at least traces of magnesia in the ashes 
of all plants ami animals, and for its preseiiee in almost all 
natural waters. In these, however, it in gene.ial is pre.sent 
oidy as a quasi-contamination of the lime ; in cert.nn mineral 
waters, on the other liantl, known as bitter \\aters (as those 
<if Epsom, Sedlitz, riillna), sulphate of riiagm‘siii forms 
the principal solid conquuient. All native ciiloridc of 
sodium is accompanied by magnesia salts, including the 
case.s <»f sall-.spring.s and of ocean-water, tin* latter contain- 
ing about 0’2l [»er cent, of magnesia us sidpLato and 
chloride. 

Of magnesium minerals W’e may mum*, the following;-- 

A. - (1) Olivine, SiO„2Mg(), occasionally mot 

with iu transparent crystals (“chrysolite*’), but more fre- 
quently eml>edded as an admixture in lava, basalt, and 
other rocks; also iu meteorites. (2) Augite and (.3) horn- 
hli iide, hoth MgO.SiO.^. The latter more frequently than 
the former forms indc[)endent rocks ; both occur abundantly 
as components of more ordinary mixed rocks, all basalts 
containing angilo as a principal conquuient. (4) Ser- 
pentine, l.jO.:3(Si0.j. 2Mg( )) -♦ 2At| (meaning 211., O 

h>osoly combined), — a very common mineral ; there aro 
mountain inassescousistingalnio.'^t of it alone. In all these 
silicate.s, ami more espt'cially in (2) and (3), tin* MgO is 
partly replaced by EeO, (^lO, AInO, end other i^oniorphous 
oxides, these latter not uufnspieiitly even predominating 
over the Mg<^ itself. ’Plieir names, in fact, rt*[>res(‘nt gf*nera 
of minerals cornpri.sing each nnmerous spcci(*s. Asbe.^hos 
(so remarkable on account of its exce[>tional structure, 
wliich lends itself for the production (*f tire-proof textile 
fabric.s, paptT, pa.stebi»ard, An*.) must be iiicnlioncd here, 
as some, varieties fall under hornblendi*, others under 
chrysotil (included in seiqientine). More purely magnesian 
are -(5) talc, 4Si().,.3Mg( ). 1 1 /) (Kaniim*lslM*rg), and (6) 
meerschaum, 3>SiO.,.2Mg( ) -H (.sane* authority). 

B. (UfritfUKttfs.- A ){' these the nn>st abundant are the 
dolomites, all compounds of the »*arbon:ites of lime ami 
magnesia, .rCJa.(l ~ ./IMg.O.CXX, vvlu're r may assume 
almost any value down to zero, which it actually has in 
“magnesite,” MgOUO,. Bitter spur, MgOUU.j, is very 
similar to and isomorpiions with Tc.r-land s[»ar, UaOCO.,. 

U. Soluhld Sftlts, known chiefly as oi^ciirring in the 
famous salt-deposits of Stassfurth in Germany : ki(‘.seritc, 
Mg()80...1LO (Epsom salt minus 6H.X)) ; earnallite, 
MgGl.,.KCl + 611 ; kainite, a hydrated compound of 

chlorides and sul[>hates of magnesium and potassium. 

Any of the.^e minerals may be used, and A (1), 13, and 
C are actually used for iho preparation of niagnesiuni 
com[)ounds. Starting from magnesite, wo ne<‘d only .sub- 
ject it to gentle igiution to obtain the <>xido. MgG ; treat 
uieiit with dilute sultdiuric or muriatic juid ])roduees the 
sulphate (Epsom Salt, or the chloride, as a solution, 
cinitaiiiinatcd in general, — chiefly with inm, also with 
alumina, und [lerhaps lime. The two former, after peroxida- 
tion of the iron by chlorine, may be eliminated by dige-stion 
with powdered magnesite, and filtered oil*. 'Phe acidified 
muriate solution, on evaporation and cooling, deposits trana- 
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parent cryfetals, MgCl2.6H20, very hygroscopic, very readily 
soluble ill water, and (like the unhyrlrous salt) soluble also 
in alcohol. When dehydrated by heat it loses acid (HCl), 
so tliai the residue is largely contaminated with oxychlorides, 
Certain uf these are industrially important 
as cements, used by dentists and otherwise. A concentrated 
solution of the cliloride, imuh* into a [lastn with the ignited 
(CO.rfree) oxide, in a fi'W In airs Jr.irdens into a siono 
susceptible of polishini^ (Sorel ). 'Po prepare the anhydrous 
chloride, tlic crystalli/e«l nr ed hydrated salt is 

evapoVati**! with sal anmiDiii.i tn dryness, and the residue 
(a stable double sail) ignit'il in ])latinum. l*ure ehlnride, 
Mg(- 1 .„ riinainsas a clear Ji<|nirl, solidifying f»n eof>liiig into 
a coinpiU't a'igiegate of Hex i hie crystal leaves of a inother- 
of-[)earl lustre. rroin the. clihuide, th(‘ metal can l»e pro- 
ilneed, either }ty elect roly-iiig the fused substance, or (more 
conviuiieiitly ) h\ ^^in^Mand I Seville’s method : hGO gramni(‘s 
of ili(‘ eldtuitle, 'ISO giauimes of powdered llunr-spar, and 
Lh‘h) i^raniim- . of tinelyriit-iij) sodium are- mixed, and tlirown, 
small poitioris at a time, into a red-hot eriieih](% which is 
then wa ll (“«)\eied. ^VIlen the. reju'tioii, which is violent, 
is ovi r, till* contents are. well stirred with an iron rod to 
cause the small rntdal-heads to unite, into bigger lnni[»s, 
which, afti r cooling, art*. ])ickod from tin* broken-up mass. 
Soiistadt (who, along with Mellor, was tlie. lirst to jjreparc 
magnesium industrially) substitutes for [»lain MgC'htho 
doulHe ehloiide (d' pota-siiun and niague.duin, ohtaiiiahle 
synthi'tieally from the hydrate<l components without tln^ 
URi‘ of sal-ainmoniae, or siin[»ly hy ignition of ]»nre carnab 
lit<*, I’o purify the. crude metal Soristadt and Alellor distil 
it “ [ler deseeii.-aim ” »ait of an iron erneiVile i»rovided with 
a ]>ipe piercing tin* bottom and reaching u[> to almost the. 
lid ; an atmosphere of coal L:as is established to prevent 
uxidation of tlie metal in thi.s operation, as also in the 
subsnjiumt easting of the ingot. 

'rite metal niagnesinin has the, eolour of silver, and re 
iimin^ iinehanged in <//•// air; in ordiinry air it taiiiishes 
a little jiim-e reailily than zinc does. It is malhaihle and 
duetih^bnt has little teiiaeily. The s[»edlie gra\ityjs 1 ‘7^ ; 
thus it is etnirtiderably lighter than even aluminium, whose 
specilic gravity is ‘Jd. It fuses and distils at about the 
same lempeiatnres asyine. Jt is generally sold in the form 
<if thin ribbon, being used for the <*asy [»rod net ion uf Jdgldy 
intense light, 'riie. ribbon kindles readily in a cainlle 
Ilame, and then eoiitiniies binning most intunsely by itselt, 
the solid o.xide- produced radiating out abundant light. A 
w'irc ()•*» inillimefre ( *012 inch) thick gives out the 

light of 74 steariiie candles weighing I GO grammes (r) lb 
avoirdujM>is) a piece (riunsen and Ko.seot'). It nseil to be 
ernploycMl for photognqihing at iiiglit, but is ikjvv super 
seiled by the electric light. .Magm-sium lias the e.xeep 
lional property of combining (at a bright red heat) ilirectly 
with nitrogen gas into Mg.jN^, (Ihii-gleb and Geuther), a 
greenish >elli»\v povviler, whicli, when heated in ste.arn, 
yields m ignesia and ammonia, Nlf,. 

Of magm-inni salts tin* most imj)<»rtant is the sulphate, 
Eest>M Svi/r (7./’.). This .sail serves as a raw material 
for the prepaiatioM of two or three luedieinally iiii[>ortant 
Hubstiinees, e.-.peeially magnesia ;dba. When epsoni salt 
Holiition is piecipit.ileil by carbonate of st)da, the salt 
MgOCO^, lirst foinucl, carbonic acid and takes np 

water, form.'Ug a precij»it;it«* of the appro.ximate c«»inposi- 
tion ibMgOO.j. Mg(on ) . f- *J to .*» tinii's When pre- 

pared by cold proeipilatlon it forms a very light, when in 
the heat a somewhat denser, white fMWvder (magnesia alba 
levis and })onden)sa). This .substance holds an important 
position in the history t)f chemist ry, having served, in the 
hands of Black, to prove finally the indixidual existence of 
magnesia as something distim^t from lime, and helped him 
in establishing the tru^ relation between ‘‘caustic” and 


mil(J ” alkalies. Before his tmie the causticity ” was 
supposed to go into the ‘‘mild^’ substance from the fire; 
Black showed that it is owing to the loss of a ponderable 
substance, which lie called fixed that is, carbonic 
acid. It was in this memorable research that for the first 
lime in cheunistry the balance was used for the precise 
determination uf quantitative relations. 

Magnesia, the oxide MgO, is produced by the gentle 
ignition of magiHJsia alba. It is a white powder, absolutely 
infusible and non-volatile, and not reducible by charcoal 
and is used inedica'nally. The gently ignited oxido coni' 
bines vmy slowly with water into the j^ractically insoluble 
hydrate ^IgO. lb, 0 . Magnesia when boiled with sugar- 
walcr <lissulves into a solution of saccharate, and in this 
form is .sometimes administered medicinally in lieu of plain 
magnesia. Magnesia alba (also the norniul carbonate) 
dissolves rather largely in carbonic acid water. Accord- 
ing to lb Wagner, one i»firt of MgOCf b, dissolves in 760 
]»urts of water satuiated by carbonic acid under 1 atiiio- 
.spluTc piessnre. iGicler 6 atmospheres pressure it reejuircs 
only 7 (i ])arLs of carbonie. acid water for its solution. 
Idnneford's “ iluid magnesia^’ is a solution of suc*b bicar- 
bonate of inagiiisia. I'lie bic^arbonate s«)liition, when 
allowed to stuml in air, de[>osiis crystals of hydrateil nor- 
mal carbonate, Mg( !()^-f or ^11,0. 

Magiit'siiL preparations play a great part in tliorapeutics. 
^’Iio <ixi<lu ami bjisic eaiboimto (also tlie. dissolved forms of 
.saccharate and Idearbonate) are used in small doses as 
anli-aciils, in larger ones as very mild purgatives, for 
rliildren more e^^[)^•cially. Kor tin*, latter purpose, however, 
the suli»liate is generally preferred as acting far more ener- 
getically. TJie niins(‘()us liittcu* taste of the salt e.an be 
con<*eah(l, to some < xt«mt, ly acidiljet/ rou of its solution 
with dilute .sulphuric acid. (Jitrate of magnesia, being 
(exceptionally free of the “/wV/r / t/v/c ” taste, was introduced 
.some tliirty years ago by the French as a pleasant substi- 
tuttv for F[»som .salt, and it has since eom|,' much into 
fashion overyvvliere, although, vveigl;.t for weight, it is far 
less etlicient than tJie Mil[)li:it(‘. Tlu'. |)re[)aratioii of dry 
.soluble, citrate ollering ditliculties, tlie French originally 
<lispense(l it exclusividy in the dissolvt'd form of “ Limon- 
ade an citrate de inagnesie, ’ a i]avoiir(‘d, decidedly acid 
.solution of the salt, rendereil eftervescent by addition of 
.^oiiie bicarbonate of smia immediately before corking up. 
Ill England it is generally [u-eferred to oll'or the dry in- 
gredients of the “Jiimmade” in the form of “granular 
effervescent citrate of iiiagnesiH.” Magnesia alba is 
poundetl up with an excess of citric acid crystals and a 
few drops of water to ])rodnee a paste of amorphous acid 
citrate, which is tiried at a temperature below 30 “ 0 . At 
higher teiiq»e.ra lures the salt would pa.ss into a crystalline, 
in.solubh', and conse<|nently therapfiiitically valueless modi- 
fication. The citiute is mixed with bicarbonate of soda, 
citric acid, and sugar, made into a “dough” with alcohol, 
granulateil, and di ied. The granules, when thrcfWii into 
water, dissolv'o with etlervescence. Wo mnst not omit to 
state here that much of what is sold under the name is a 
mere concoction in which Epsom salt figures as “citrate.” 

To test a solnticai for magnesia, remove whatever can be 
precipitated by means of sulphuretted hydrogien or sul- 
phide of aininoniiim ; then eliminate lime, baryta, and 
str(»iiti:i by precipitation with carbonate of ammonia in the 
presence of sal arnnioniac. The magnesia remains dis- 
solved, and can be precipitated (and detected) by addition 
of phosphate of ammonia (or soda) and free ammonia ; the 
salt P()4MgNllj.GlI.,() gradually separates out as a crystal- 
line precipitate. Tliis method of^ioun^e fails when the 
magnesia is present from the first as plioipbate ; but we 
cannot here enter into a consideration of this or any other 
exceptionally difficult caB0. (w. i>.) 



219 


llt'riF.'i- 
tion i»f 
1 he won! 


ri.in of 
111*- 

aili'-k*. 


k- 

kllUft' 
ini V -if 
til'* 1111- 
tK-ll' .. 


MAGNETISM 


I itTE word magnethm is derived from the Greek word 
fjKiyvrj^f which was applied to au ore of iron possossinj' 
a remarkable attractive power for iron, and supposed to 
have been originally found near the town ol‘ Magnesia, in 
Lydia. ^ Thus Lucretius writes:— 

Qiic.m vowiiit ])Mlrio *\r inmiiin* (Jiiiii, 

Magiictiini (jiiifi fit patiiis in Hiiilun; m i in. 

This name is said by to have bomi given to it by 

Euripides, and he adds that most (all it tluj IJerarlian 
stone. It is needless liere to criticize the above or otlicr 
derivations that have b('-en given for the word ; vve merely 
remark that it is now applied to all the ))ln.'iionicii:i kindled 
to that which first drew attoution to the inagnelic iron on*., 
viz., a selective attraction for iron. 

Tn the following arlide wo .shall give, in the llr.sl place, 
a sketch of the leading phcnoiiicna of Mioiigly iiiagiiclic 
bodices. We shall then describe a iirovisional llieory suf- 
licieut to render a general aci’onnt of tlo’.^e phciioincna, 
and shall afterwards proceed to rcmler this theory more ^ne 
oise, to develop it to its nece.ssriiy conclusions, and tii com 
jiaro these with experinumt, indicating where the theory is 
cither incorrect or incomplctu. TJien wo .shall discuss <he 
]»ara!nagnetic aufl diinmgnotic ])ro[>oilios of all bodies, as 
expounded by I'araday ; an account will bti gi\ eii of the con 
iiexion between the magnetic and the other physical proper 
ties of bodies ; and, lastly, we shall endeavour to give, some 
idea of the dillerent ]^hy^ieal theories that iiave been ]»ro- 
l>osed ill order to give something more, than a mere shoii- 
liaiul record of the facts of olNi'rvation. 

Lkaium; Tuunomi va. 

It appears, from whut Lucretius suys in the passage 
above (pioted,^ that the Grci'ks ami liom.^iis were awan*, 
not only that the loadstone, or imigiierie iron mo, atli.ioted 
iron, but also that it endued iron iii contact vvitli it with 
it» own peculiar jU'operty. Tims an imu ring will liang 
Kiispendeil by the attraction of a loaitstone, and from that 
ring another, and so on,ii]» to a ccitain iiuiiiIht, deiiending 
on the ])ower of the stone and the weight, A'c., of the rings 
They were also ipviire that tlic attraction was coiiliiicd to 
iron, or at all events was notimliscrimiiiate, and tle.it it was 
not destroyed by the iiitorvmition of other bodies, such as 
lirass, betwimn the magnet and tlie inm. It appear.s, too, 
from the passage - , 

Fit (|uo(|uo at sil.'ijiide hoc k-m u.-itmu reoedat 
Intcnliuii, fugerL* Jil(|ne sc(|ui <‘onMicl:i vicissim, .b*.-- 

that they had an idea that, under certain ciiTum.stance.s, 
the attraction miglit bo rejilnced by a repiil.sion. If, how 
ever, we understand aright the liilter juirt of J.ucretius’s 
Komewhat obscure description of what .si'cms to have bci*n 
an actual experiment of hii^own, this notion was in reality 
a hasty generalization, not ju.stified by the obseivoj facts. ^ 
III any case there seems no warrant for assuming, as some 
have done, that the ancients had any definite conception of 
magnetic p^lurity. 

What they wanted in definite experimental knowli‘dg(‘, 
they supplied by an abundant use of the imagination. 

• ’ Gllhevt, Ik Mofinete, lib. i. clmp. ii., says, ml Ma*- 

undninj”; but it is uncertain wlictlicr tliia or Magnesia ad Sipyluni is 
Jneant. 

^ ? 'Hv tJ V EupiirfSiis fily Mayvrjriv a>v6^a(r€P, oi voWoi 
(/tf/i, iPee Munro’s Lwreiim, vol. i. )). 002. 

Tlie othw name ^ fitA Heraclca in lydia. 

* Bk. vi. line 906 sq., and 1042 sq,\ com]!. Plato, 7cw, utniipra, 
whom there is reason to think ha is ^noting. 

* See below, p. 225. • 


Wc arc told, for instance, that the magnet attracts wotnl 
and flesh, which was certainly beyond their powers of 
obscrvaliou ; that it is ('ffective. in the cure of di.sease ; 
that it alle.cts tlic brain, caiusiiig nmlaiii’Iioly ; that it acts 
as a iiive philtre; that it may be ii.*^ed in fc.sling the 
clia-fity of a woman ; that it Joses it.s [>o\\er wlicii nibbed 
with giilic, but recovers it when Iri'atcd willi gouts blood ; 
that it will not attract iron in the prc.''i‘iici‘ of a di.inioiid, 
and muih else that wascageily copied by thi^ wonder loving 
writers nl the Middle Agc.s. 

The .sclciiee of magnetism made no real progic.ss till the Urgin' 
invention of the. mariiii'rs compass. Tho early liistuiy of nb'gid 
this in.sinimciit is very oIncui c. According to .sonic aullio 
ritics It was jnvmitcd in L Inna, and toiiiul its wa} into 
Liirop. probably thnaigh .\rabi'in .sources, 'riic light n}inp.m. 
(Iirnwii byrcimit ii-si-an hes on the literiture of the ( 'liiiicse 
has appaniilly thmvvn doubt nj)on their claim to this 
inviaihon,'* alllioiigjj the knov\lc»lge of the litad.-'loiie and 
its allrieiive pni[)erty may have been ohh'i* .inioiig them 
than i-veii among tlie. (Jicck.s. The jii>t. aceoiint.s of tho 
compass in Miiinpe go back to tlie 1‘Jtli cciiliiiy, and, 
allhouL*h the instrument di-.iciibed is vci\ rough, it is 
not .'-pokcM of as a new invention. In il.s carliot form 
it seems to have coiisi.sted simply of an iron iiei'dle which 
was loiichc'd with the loadstone and placed upon a pivot, 
or floated on water, so that it could liirn more or less 
freely. It was foiiml that such a. needle came to lest in a 
po>ili,iii iMiinting approximiitely imrlh and south (.sumo 
account.^ .say cn.sl and wc.st, in which case tlieic must have 
been u (loss jiieco on the iieedli* to iiulic.ite what was pro 
b.ibly the important direction for tho inariiiei). As tlioso 
conijuis.'es were made of iioii (sti el was not used till mueh 
later), ami w»‘re proliably ill pivoted, they uiiist have been 
very iiiaecurato ; and the diflieulty of u.>jiig llicm must 
have been iiiucli incria.scd by the want of a card, which 
was a later addition made, apjnueiitly by the I Mitch. 

It is iinijccc.ssary to cuter into uioie detail heie respect- 
ing the early history of the comp;is.>, as the matter iias 
been M'ly fully treated in the artiele (NtMcv.s.s/’ \Vr pio- 
eeed tlierefurc to slmw the bcaiiiig of the invention upon 
the .science of luagnelisni. It will at once be .^s-eii that it 
jnvolv(‘.s two .scientific di.scoveries of cajdlal impnilaiicc 
fir.'t, that tho headstone can transmit to iioii with wliich it 
comes in contact ii jtermaiicMt luoperly like il.^ own ; and, 
sceondly, that a loadstone or magnet if suspended freely 
will turn .so that a certain direction in it as.'^uiiies a lixeil 
position relative to the geographical ineiidiaii, a certain 
jiart of the niagnet turning alwa}.s towaids the iiurlli, and 
the part oppu.sitfi towanls the .south. TJasc op[»o.site parts 
of the magnet arc. culled its “[»uJcs.” 

To fix our ideas we .shall de.sciibi^ a [irocess by which Axis of .a 
we might definitely di-tcrminc this direction in the magnet. i'>‘*nnf‘t. 
Vcdluwing the e\am[»Ie of Gilbert, let ns consider a 
spherical magnet. <.bir reason for dealing vvitli tiii.s lorm Urfimvl. 
in iho first instance is to make it perfectly clear that the 
phenomena de]»ciid e.s.seiitially on .someth ing a[mrt from 
th() form of the body. We shall sup[)o.se that ilic magnet 
is homogeiicuu.s as to its muss, so that it.s cciilie of gravity 

** Sw Mflli'ii'lorn, X. />. <f., xxw. 7i5 

” It may I*'* mriitmiu'tl tbal tlm stiilcim-nt tlud l\*,U‘V AiKum-i, iii 
.1 IrttiT wiillrii III rj'.Ml, iia-iitioiis tin* iii.ij'in do (U'cliii.ili'Ui. .i{i|i(-ai.s 
to be a iiiNl.alvi*, ansiiitr froui jli»* nii.-.traiNci iptiuii <'l a lit If. Sf<* 
VVenckfbafh, ijuoted liy Laiiiorit, Ifamfhuc/i i/rs Mu<fnfh,'^n<ns, p -149. 

The from Are Frode, ijiioteil by Haiisteni, ami allu'loii to in 

last ailil’oii of this encyclojuedia, apru-firs liNo to Im <•! <Ioiiblful 
antiquity. See Poggendoilf, On' lir- Phi/'nLj i». 99. 
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coincides with its centre of figure. Suspend this spherical ‘ 
magnet by a fine thread of untwisted silk, attached 
poyif uf its surface, say ?. After the magnet has come w 
rest, mark the vertical plane through the centre which falls 
in the geographical meridian ; this may be done by trac- 
ing a great circle on the surface of the magnet. Next 
find the point P' in whicli tlie vertical through P cuts 
the surface again, and snspend the magnet by 1^', again • 
marking tbo plane whicli falls in the meridian. Now, 
find the plane which bisects the acull^ angle between the 
two former planes, mark it by a great cirrJe, and call it 
the axial plane of P. If we. thus find the axial planes of 
any number of j>oiiit.s, wi; shnll liml that they all intersect 
in one common line passing through the centre of the 
uphero. Wo may call this line the “axis ' of the magnet. 
Let us mark the points wlure it ruts the. surface; \ve may 
Polen, call these the “poles” of the UDignct. Wo shall then observe 
that, howi‘vi‘r we suspend it., the magnet will alv;aya come 
awtli. verti<-al pliiiie through tlie axis makes a 

deliuite angle, with the meridian. This angle (8) is called the 
“declinatitiu'’ (also, by ssilors, tlie. “variation”); it varies 
from jilace to place, ami from lime to lime, but very slowly, 
so tliut. tliruiiglmiit a limiteil area of tbo earth’s surface, 
and for a limih‘d time, it may bi* regarded us constant.* 

One end uf the axis aUvay.s turns northwards, and the 
other always southwards ; we shall call the f(»nner the 
“north” and the latter the “south pole,’’ al though, for 
reasons to be ufterw'ards cxjilained, it would be more appro- 
priate to invert the order of thesis name.s. Heiieefortli the 
vertical piano in which the axis of the magnet comes to 
Magnetic rest will be called the magnetic, meridian, and the two 
meridian, luirizontal directions in this plane niagiietic north jou! 
magnetic south respectively. 

It must be carefully noticed that there is a certain 
amount of arbitrariness in our definition of the axis and 
poles of a magnet. In reality it is only the direction of 
the axis that is fixed in the body, and not its absolute 
position. This will be made plain if we repeat all our 
experiments with the spherical m.ignet alter fastening to 
it a pieeo, of wiix or other non- magnetic body, so as to 
leave its rmigiietic properties uncliaiiged, but to throw its 
centre of gravity out (d the (amtre of figure. JCverythiug 
will fall out us before, only the axial planes of the different 
points of .suspension will m»w meet in a line, imrallel, it is 
true, to the axis determined befoni, liut i)ii.ssing through the 
new centre of gravity. Tn point of fact, tlu-refore, we 
might clioose any point in the body, draw a line through it 
in the projier direi-tion, and call this the axis. Hereafter 
wo shall, unless the contrary is stated, draw the axis 
through the centre of gravity of the body, or through its 
centre of figure if it lias one ; and we define the poles, for 
the. [ircsent, us the j»oiiits in whicli ihe axis cuts the sur- 
face of the nuiguet, supposing, as will be generally the 
case, that the line cuts the surface in tw'o points and no 
more. 

Magnetic Having fujw' obtaineil a defifuto idea of the axis of a 
needle, ningnet, and seen that it has, in the first instance at least, 
nothing to fIo with the external form of the body, let us 
proceed to make an artiliF’ial magnet «)f tlie particular kind 
usually called a “ magnetic m'edlo,” ;ujd briefly exaniine its 
properties. Take a tolerably Ihin flat )»ieco of juelty 
hard-teinpert'd steel, of the elongated symmetrical form 
NS shown in fig. 1. We sup}n»se it, in the first place, 
in an unniagnetic condition. Let it be ]iierc(Ml by a well- 
turned axis (//>, passing, ccurately through its centre of 
gravity, and perpendicular to its plane, so that, when the 

* pur the early oliscrvaticMs <mi tin.' declinatioFi the reader is TO- 
ierred to iho treatment of tlie Kiihjeft of tem*slrial ina^'iietis*!!! in the 
r,rf.iclp Mrtkokolooy. At the lime the decliimtion at Green- 

svich if* t; little over 18 * ; at I£dinhurgh it would be about 4* more. 
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axis is placed on two horizontal knife edges, the needle will 
rest in any position indifferenfly. Further, let four very 
small hooks, c, d, be attached, two (o, d) to the ends 
of the axis, and other two (^/) to the edges of the needle in 
a line perpendicular to N S. Now n\b the half of the needle 


i 



T 

d 

Fig. 1. 

towards N with the south pole of the spherical magnet 
whose properties we have just discussed, beginning tho 
stroke at the middle and ending it at tho point of the 
needle, and for symmetry’s sake let us do the same to the 
other side of the needle, and then repeat this pr^ess 
w'ith iho north jude of the sphere on the other half 
tow'ards S. Ijet us examine the pro[jerties of the needle 
tlius “ magnetized.” If mi suspend it first by the hook 6 
and then by the hook </, we shall find that in both 
cases the lino joining NS- makes very nearly. the same 
angle with tho geogra[diic{il meridian. Hence the mag- 
netic axi.s must lie in a plane through NS peri)en(0r 
cular to the plane of the needle. A similar experiment 
with tho two hoF)ks c, /‘will show that the magnetic axis 
liesapproximuloly in the piano of tho strip, which we may 
suppose for the present to be infinitely tliin. Hence the 
magnetic axis may be taken to be coincident with t.hw Uue 
NS joining the points of the needle. This coincidence 
is, however, in general only approximate, and in ,deiicate. 
moasurenients corrections have to be made on that account^ 
of which more hereafter. If we now mount our magnetized 
needle on a piece of cork or two straws, .and float it, in a 
basin of water, or rejilace its axle by a small cap and^et 
it on a pivot, we have the mariner’s compass in itis early 
form. We shall call it a magnetic needle, to distinguish 
it from the more elaborate compass of tho present day.{ . A 
fttvourito way of showing tlie directive property a. 
magnet, described by (filbert, is to magnetize a, 
iioedle, and lay it very gently, by means of a fork of 
on tho surfaco of water ; it will float and turn until it 
up its position in the magnetic meridian. 

A 111 ‘cdlo iiu)unt(*(l in UiiH>wny, so us to have groat' 
niovi* ill a}n»rizoiittil pKiiu*, is of' uso in magnetic cnmniyieaw 
( JilbtTt calls it a “ via soriinn. ” When very delicate appli^tiqi^aro 
in view, Iho ixnnt (>f iho pivot on whii-hit is mounted nfiUl 
hard f say «>t hard ft'inpcn d slocl or iridmiii), and the ’(lap '^OUid 
he fitted witli an a^jjatc or other hard stone having .a. pC^f^od 
cavity of tho form of a blunted rone to receive the piyotf •'A’siiB 
better urnuigonicnt. .also usnl by (Jilhert, is to susiicnd'a fltiort/an4 
vrry light j)irce of .sicrl >virc-. a fUc newing needle may be,.w4^ 
hy incuiiK of ii singh* til>re of silk. The most delicate 
oi’ all is to use one of Sir W. Tliomson’fi light galvanometej^fiiitww 
with the magnets attached, and follow its inovcipcnta^^m^pa.fd 
the lam[> and scale an usual. See OALVANOMBTiSR. 

Such, with as much of modem accuracy jne^r^ into 
them as was necessary for clearness ot expositiQniswai^e the 
fucts of magnetism as known up to the^ the 

IGtb century. ' "M 

Another experiment with our magiieti^R^^ie 
enable us to describe tho next i 
covery. In its unmagnetized condition. thief, neeale’reBt^ 
indifferently in any position whehatarJIinl^Was^ ' ' 

• Or the vertical plane through it, ehonld he not fttiti 

boriiontaL '.v 
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two hoHzontal knife edgee. In the magnetized state this 
is no longer the case, i Th| ails of the needle now takes 
up a fixed poskioH^ north 

pointing/doimwii^^^ 2), 





and if d^tnrbed will " oscillate 
^•about that <-. position, and finally 
■settle into. ‘jtv^again. The angle 
.' which the , axis ' 'NS makes with the 
horizon'^iS leas^ when the plane of 
rotation of the needle is in the mag- 
netic meridian ; the angle (i) in this 
case is called the ^^dip,” or (by Con- 
,tinental^ writers) "the “inclination.^* 

It is greatest, viz., 90^ when the 
plane of .ri>tation of the needle is 
vertical and perpendicular to the 
magnetic meridian. At Qreouwich 
the dip is about 67” 30* at the pre- 
sent time. If we place the needle 
with its plane of rotation perpendi- 
ctdar to' the line of dip, the equili- 
brium will be indifferent, os it was 
in all positions before magnetization ; but there is no 
other position of the magnetized needle for which this 
is true. 

' . The remarks which vre made as to variation in space 
and time of the declination apply also to tlie dip. The 
.variation from place to place dill'ers, however, in nature 
^rom that of the declination. Along a line running in the 
'Ueighbourhood of the geographi(;al equator, partly north 
;i{tnd |fertly south of it, the dip is zero. N^orth of this lino, 
. which is called the magnetic equator, the north end of the 
f needle dips below tho horizon ; and the angle of di[» 
increases as we go northwards, until, at a ])oint in the 
Hudson’s Bay Territory, the needle dips with its north 
,pole vertically downwards. South of tho nuignotic equator 
the south end dips below the horizon ; and there is 
'again a point In tho .southern hemisphere ^^^hero the .south 
end dips vertically dov\?iiward.s. The.se points arc called 
the* Ul^netic poles” of the earth. For further details 
: on thisVsubjoct we refer the reader to the discussion of 
terrestrial magnetism in tho articile Mktkoroux^y. 

It, was in the accurate observation of tho declination and 
dipjbjf &e .magnetic needle that tho science of niugnetisin 
arbsfy^.The dip appears to have been first observed by 
Q^g^Hartmann, vicar of the church of Rt Sebaldua at 
|Si[ur^ who seems to have been in 

Itidyan^ oiT his age in magnetical matters. In a letter^ to 
^Albrecht of Prussia, dated 4th March 1544, he 

■ H\ 

•from 


find this also in this magiiPt, that it not only turns 
(jbortK and dellects to the cast about 9“ mon* or lc.ss, as T 


jWerpj^ite^ bat it points downwaris. This may b« provfd as 
J'fdUowii/ ' I n^ake a nocdle, a finger lotig, which stands honzontully 
•f^n ai^intedfpivot, so that it nowhere ineliiies towards the car!li, 
stands horizontal on both 8idc.s. Ihit as soon as I .stroke orio 
'fnfths'til|lid8^(with tho loadstone j, it matters not wliicli end it he. 
^ 'iben'm'ne^le no longer stands horizontal, hut points dowiiwanls 
aomo 9“ more or les.s. The rcjison why tliis 


I not able to indicate to his Royal Majesty.’ 

l^ib' Will bo seen that Hartmann had iinqucs- 
the tendency of the magnetized needle 


to dipk^;«fiia.,U)iethod of observing is of course unsuited for 

.. - - „ .... _ __ ___ 

i|^by Moser, See Dove’s Jlcperlnri um der PIn/sil\ 

^ I not- appear that Haitinann's letter was «\cr 
'^^MosSr is therefore scarcely juslifitsl in attackiiij; 
matter, still less in attempting to deny him 
* *'*0 dip by a sound method. Had he mid 

ffissKT- — scarcely have fallen into such an error; 

,ior in respsot *dsli|Es8S jsnd scientific precision Hartmann’s letter, 
ihterastii^as it i8,,^^^0t for a moment be compared with Norman’s 



it; 
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measuremerUf and it is not surprising that he got a result 
of 9“ instead of somewhere about 70". ^ 

In 1576 the dip was independently discovered by Robert Ndim^ ' 
Norman, a skilful seaman and an ingenious artificer, . 
according to Gilbert Ho was in the habit of making : 
compass needles, and carefully balancing tliom so as to 
play horizontally on their pivots before magnetization. 

He found that, after they wore magnetized, they constantly 
dipped with the north end downwards, .so tliat u counter, 
poise had to bo added to bring them back to the horizon. 

This led him to construct a special instrument, the p/oto- 
type of the modern dijjping needle, to slnnv this ncAV 
phenomeiion. With this instrument he made tlie first 
accurate nu',asuremont of the dip, and found it to bo 71” 
ofy at London.- 

The early English magnetic observers, of whom Norman 
and IhuTougli.s (who wrote an able supplement to Norman’s 
work) werii admirable examples, must luive done much for 
the introduetion of precise ideas into magnetism. But their 
fame was .speedily eclipseil by William Gilbert of Colchester‘S Gilbort 
(1540 IGO.t). whom Boggendorlf has ju.stly called the 
(ialileo of magnetism, and wdiom Galileo himself thought 
enviably gri'ut. In liis great work entitled J)c J/n(/nefc 
M<Kjn*'hrisiffir ( ^nrj tor thus H r/c Maffuo Mmfnde TeHure 
Phi/alolooia Xora^ first published in 1000, wo find a con)- 
plete ac‘coiint of what was known of magnetic phenomena 
lip to his time, with a large number of new ideas and new 
experimental facts added by liim.self. We find in Gilbert’s 
work, in a nu>re or less accurate form, nearly all that W’o 
sli.ill lay before tliercader in the first section of this article,^ 
described very much in the language that we shall use, 

“ How fur he was ahead of his time is best proved by tlio 
W'orks of tli(»se wlio wrote oii magnetism during tho first 
few ilecades after his death. They contributed in reality 
nothing to the extension of this branch of physical .science.” * 

Mntnol AdioH. of JJkr and Pnlikr YVex.— -If \vc take a Take 
magnet whose poles N', S' liavi^ been deteruiimHl 
marked .as above explained, and bring its nortli p»>le 
near tin', nortli pole N of a magnetic needh*, N will move unliko 
in a ilirection indicating repulsion bctw(*(*n N and N'. attract. 
The .same n'sult will follow if the .south polo S' of the 
magnet bo brought near tlie south pole S of llm needle. ^ 
But if S' bo brought near N, or N' near S, attraction will 
be indicated. Hence tlie 
following fundamental law 
of tlie action between two 
niagncls TAke jtolrs rrpri 
rark other; unlike fndts 
atirad each otlier. It wouhl 
appc.ar, therefore, that the 
whoh^ action of one inagind 
upon another is of a some- 
what complicated chanicter, 
even if we take tlie simph-^t 
view of it that the cxptTi 
mental facts will allow, vi/., 

that tho action may be represented by forces acting between 
the two pairs of points in each magnet wdiich wi? have 
defined as north and .south poles. On this as.sumption, 
the action of N'S' upon NS w'ould consist of the four forces 
repre.s(jnted in fig. for all these mu.st exist in accordanco 
with the law jnst established. Whether this is a .sufficient 

|>nbli.s]ii'«l a \si*rk. i»f which Uu* folhmin;.: jh'srri]iiiun is jiiicii 
in the /tuunfds' ( 'titolotfue , “ 'J’hc ;V»’//v' Attrttrtn'f, rnntainiiit ^ .1 '.Imit 
UisiMiurse nt tlie .M;i{;nes or Lodcstoiic, :in«l ;inionj.'st other lii^ veitiirs, 
of a iieiv diseiivnvil sooret and suhtill properl ie eoneeriiyn;: thn 
Declyiiini; «»C the Needle, touelied tiierewitii, under the pi nine- of tho 
Horizon. Now fir^t found out by Kohert .N<»rinan, lIydrogrri[));er. 4tO 
(black letter, seurco). London, 1581.” 

* For details ns to his lif«*, see .art. (tiniERT. 

* Poggeiidorff, (JeachichU der Physiky 286. 
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rcprosfiitatioii of tbo most goneral case, and what the exact 
law of the forces ought to he, wo anj n(»t yot in a position 
to divide. One thing, liowever, is ch ar, that the action 
between two poles must diminish when the <listaneo between 
them in(;reases ; otherwise we slionhl lud ha\n been able 
to make the^ action of Nf or S upon N' pievail, by bringing 
the one or the otlier nearer. 

It was perliiips tie* eniii|i!»*\ily uf this analysis (along 
with the fait> that the. iiftinn ol the mii^net upon sott 
iron, which was the eailn'sl <liM‘(iv»nd nue^nctic pheno- 
nieiiv»n, is not a pine e.i^e <>] tliis aitioii, but involves 
ulsn unotlier [ilieiiuiMeiinn, magnet ie induction) that 
pre.vented fur su lung tijr di ’' D\t ry ut' the elementary law j 
We, are new disni- an;.’,. \l all e\i iits, it .seems to have l 
been a new di‘,eu\t i} in the llitli cciitmy, if wti may judgi^ | 
from a jja.v- ige in the h ticrul' llurfmann abuvealluded tu. 
He uas nsfaiiil) av.a/e uf the exist cnee of maginjlic; repid- 
siuii in suiiie fuim or otlnr. It is suniewhat diirKMdt l(» i 
gather fiuin his desci iptiuii what it was exactly that he 
jibscrveil, ami Ic* me\ lu re slater t he law fully ami explicitly. ! 
In Nuj-man’.s Xtfr,- Affr^hflrr^ wc, lind it clearly slatiaJ, | 
a.nd deinuie! rated by means uf a nccille Heating on water | 
or siispcmlcil by a thread yet he dues nut ap[»ear to claim 
the tact as his di.■^cuvcr^. If, thcrcfuic, Hiirtmunn was not 
fin* acliial discuvi'ix'r, we may at least conclude that tin*, 
law be.came familiar tu m igimlii* [>hilu.suphers during the 
thirty yi'ars that scparaleil him fiom Xurman. 

Miipiung 7 V/C I'dliL Wc, next inlrudiicc. a ine{ln»«l of 

nut tin* dcM*ri)iing magiiclic actiuns which was 

iIcm"*'* hivamled and much Used by l'\ii.elay. Since a magnet acts 
I iiicH (»t'*'*^**’*^ I'liieed anywhere, in the. .surruund- 

niu'(iu!tic •‘^[ntce, * we call that, space the magnetic, licld of tln^ 
force. magnet. Neglecting the eai ill’s m.igiii tism, wc ina} map 
ont Ihii licld as lulluw.;. C\uuci\*^ any plane «lrawn 
llnungh the axis nf tln^ magnet, ami place it. so that this 1 
]»].ine shall be, huii/untal. 'rinai at any puint in tliis j 
plane place, a \ery small imiL-nefii! needle, and noli‘ the | 
iliri'ctiun which il> axii a ^.a ones imdi-r the actiuij of the 
inagncl ; then [»iui’i(il lu move the centre (.if the m*edh*. 
in the diicctiun ni which its nuith puh* points, and cun- I 
tinin* llic iiiutiun so that at each [mint tin* centre is j 
following tile direct ion indicated by the math pole. The 
line thus tract d will at hist cut the siiifactj of the 
inagnet at s«»mo point lying toward., its south ptih* ; and if 
we continue the line backw.ird.s, by following the direction 
continnully imlicatcil by the, soutli [lolc of tin.' needle, it 
will cut the .surface of the inagnet at .some |M)int l}ing 
ttovards tlie north poh\ Such a liiu' is calk'd a line, of 
inagnelic lorce ; and, since one such line can lui diawn 
Ihioiudi every jmint of tin* ]»lane, and any mimbe.r of 
j»hine.s can Ic taken tlirough tin; a.xi.s of the magnet, we 
can conceive (lie, wliole magnet ie field tilled witli such lines. 
Fi:^ I, iak» ii from l''ar;nla\, gives an idea of tin*, di.sti ibu 
tion ol the, lims o( bace in the field of a bar magnet ; fig. 
r> lepn .-eiil . tin; line.s in the field due to two neigliboiiring 

lik(' [loles. 

These diaiAram-i were not obtained by the method wa 
hav(‘ jud, dexaib- d, but by ii much siin[)]cr [irocess which 
W'O shall describe by and b>. Their u.se, so far as we have 
gulK', is to tell us how' a .small lU'edle, fn;e to move about 
it.s centre in any direction, will [ihice itself at any [»art of 
the Held, viz., it will [il.ni* its axis along the tangent to 
the line, of force which [nisses lliiHmgli its centre, its north 
pole pointing in that direction which ultimately leads* to 
the .south pole of tin. . lagnet [amdueing the Held. 

TcvpW'a Su[)pose wc api»ly these idea.s to a s[>lierical magnet (a 

or i.bMl tiaella. or earthkin, as I Gilbert calls it). Tlie. line.s of force 
eartlu . _ . 

’ i. 

' h 1 s(^ (JillKirt, J)r liU. i. cup. v. 

dilberl 11*^08 the phrast ^trhis virtutis in ii .‘.oiuuwhal similar iense. 
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in any plane through its axis would be found to run .some- 
thing like the curvc.s in fig. 6. • If, therefore, we carried a 
small needle (suspended from a silk fibre so as to be 
perfectly free to move in all directions) round the magnet 



l•’i^^ t. 

in a meridian [»lanc, its axis would constantly lemain in the 
meridian }»l.mc, its north [ude aUvays [mint towards the 
south polo (»f the splierical magnet, biitdii more ainl more 



l- C.-. 


below the tangent plane to llie s[diere as tlie centre recedes 
from till' eipiator, and taid by [minting .straight tow^ards 
the .MMitli [mle W'Imn the ci-ntio reaclic.s the magnetic axis 
(.see tig. b). 



When wo relleet that in all our experiments the pro- 
perties of niagimts, whether native, such iis»the loadstone, 
or artificial, such as the needles magnetized by rubbing 
.with the loadstone, have 1 proved alike, and that every 
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purely magnetic action on a magnet has^its Bourco in eoine 
other magnetic body, we^are naturally led to the con- 
clusion that the reason why at every point of the earth's 
surface the axis of a freely suspended magnet assumes a 
definite position is siihply that the earth itself is a great 
magnet, and that in observing the declination and dip we 
arc simply exploring the magnetic held of the earth, ft 
is true that, ai^rding to the experiment above described, 
the declination would every where be zero, and the magnetic 
equator would coincide with the geographical, but that 
arises merely because we assumed our eartlikin, for 
simplicity of explanation, to be sym metrically magnetized, 
80 that its lines of force ran in jilanes passing through its 
axis. It remains to be discussed whether the most general 
assumption, viz., that the earth is a magnetic body, will 
not account for the facts of terrestrial magnetism. The 
answer to this question has been given, as we shall see, by 
Gauss. 

This idea, whose simplicity is the truest nicnsuro of its 
greatness, is duo to Gilbert, and was by him made the 
foundation of his work on magnetism. The boldness of 
hia theory will be appreciated when we remind the reader 
that in his day the dip was but newly discovered, and ha<l 
been measured only at London, so that Gilbert’s very full 
and clear ex(iositinn of this pliciiomenon, which w'c have 
given above, was in fact a scientific ])redietioii, wldeli was 
not fully verified till long afterwardsj I »ef ore Gilbert a 
variety of wild conjectures had been innde as ti) the cause 
of the directive property of tlie. inagnel.- Many, like. 
Columbus, Cardan, and J^aracclsus, believed that the 
magnet was attracted by a point in the heavens, possibly 
some magnetic star. Otli^jrs 8up[)osed that the attracting 
point was ftituaied in the earth; Kraeastoiius imagined 
hyperborean mountains of loadstone situated near but not 
quite at the north polo; and to this theory (»tliers con^ 
tributed the detail that the magnetism of these mountains 
was BO pow’erful that ships in these regions have*, to be built 
with wooden ^nails instead of iron ones, wOiieh would be 
instantly drawn out by^the magnetic iittrai*tion. 

It is eloar that, if we. call that niagnctic i«ilc of lla* whi« li 
lies ill the Tiorthera hoiniaplnTc ilaiioi llj ])olc, we ought, m :uror»l- 
nm’cwith oar fuudniimntal law of Tuugm-tir .u-tioii, tucull llit* noith- 
seeking polo of «.u ordinmy iimgru't a sutiUi Wlu*a it is 

necessary to speak of inagiiets from this ]K)iut ol \if\v, the 
cailty is got over hy calling the north-sec-king ]'ole tlie austral pok*, 
and the south-seeking j)ole the, horeiil polr. In leulil y tin- danger of 
confusion is more i magi niiry Hum real. The jeadn .slmuM he wai ned, 
however, that in some Kreiioli works tin* ordinary nomeiielature is 
revcj’sed, and that. Faraday u.ses “m.-irkcd ” and uiiiii;irke<l," and 
Airy “red'* and “hlue,” in the sense iiiwhieh north and .south are 
eoininouly used. 


T1i£ Earth's Action on a Matpui is a (^otipfc. — Norman 
in his Neufe Attractive (chapters v. and vi.) discus.sc.s very 
acutely the question whether there is any force of transla- 
tion exerted upon a magnet. He advanee.s three eonelusive 
experimeutft to prove the negative. Fii-st, he weighed 
several small pieces of steel in a «leliciite gold balance', and 
then magnetized them, but ^ could not detect the .slightest 
alteration in their weight, “though every one of them had 
received vertue autticient to lift up his fellow." Secondly, 
lie pushed a steel wire through a spherical piece of cork, 
and carefully pared the latter so that the •whole sank to a 
certain depith in a vessel of water and remained there, 
taking up any position about the centre indillerently. 
After ^the wire was magnetized very carefully, without 
disturbing its position in the cork, it sank to the same 


depth as before, neither more nor less, the only difference, 
being that now tlie wire sot itself persistently in a di;fiiiito 
fixed direction parallel to the magnetic meridian, the north 
end dipping about 7 1 ° or 72° below the horizon. ThirUly, 
he arranged a magnetized needle on a cork .so as to float 
on the surface of water, and found that, altluuigli it set in 
the magnetic meridian, there was not the slightest tendency 
to translation in any direction.*^ He concludes that there 
is no force of translation on the magnet, eitlier vertical or 
horizontal. He was evidently .somewbafc pii//.lcd how to 
put Ibis result into a positive bu'in, and his “point 
re.speelive/’as he calls it, is not a very clear e.vplanation of 
the earth's action. AViiat he wanted was the modern idea 
of a *‘eou[>le," /./*., a pair of c«|iial but oppo.sitely directed 
parallel fuiers acting on the two ends of thonec<lle; but 
such an idea was not conceived in Norman's day. Gilbert 
adopts Nuniuin’s re.sult in this matter, adding nothing 
essential, repnaliieing even Nonnans diagram i>f the 
spherical eoik with the wire through it. It is clear 
therefore that Gilbert had jl b»rcrunner in the practice, as 
llacoii Imd in the theory, of indnetive science ; for Norman 
sa}s, speaking of the mass 4»f fables (hat had j»as.M'd for 
truth ill geiigrapliy, liydiography, and navigation before 
liis time, I wish •‘X[)crif‘ina' to bee the leader of Writers in 
those Artes, and leasoii their rule in si-ttiiig it (lowin', that 
the fiillow'i'rs bee not Jed by them into (.'rrors, as often- 
times h:u«^ bci'iie si'eiie." 

Tlh Mitpvctic iii Mttli'nilitr.- -Ajiail altoge.lher 

‘oin the (picstion as to ln>w' we are to ie|UL‘seiil the action ^ 
of a magnet npini other magnets, there aiiscs another cjuile 
^li.^finet (pnstion, as to w'hcre the caii^e of this action 
re.ddes. Tliat thesi5 two (|ue.sti(ms aie really ilistinct, 
Itliougli theie lias alw:i>s been a tendency in the more 
supcrfiei.d tivatise.s on the .subject to <*onfiise them, will bo 
ol»vious Irom the fact tbat \\c. shall aflerwanls obtain more 
than one ju riVelly general way of n'pri senling the action 
of a magnet at e.xternal ]a>ints, whereas there must be (»no 
and only one cause of this action. A veiy old iiinait ‘ 
at oiH’c tlirow's considerable light on this jioint. It wo 
break a bar mac 

net into two 1" 

piei-o.s, it will be ^ 

found that eaeli ^ L" .ZIl- ZH., .ZZ 

ol tlu.se i. its, .11- , 

a magnet, its axis -v Z" _J < ~Z 

being in mueli 

the sumo direc '*■ 

lion as tliat of the original niagin t, :ind it. |»i in eor- 
res[>onding [»ositions, see lig. 7. Tlie, .same if wo 

break the l»ar into any number of pieces ; ami, ipiito 
generally, if wc remove any piece, howevi'r m;dl, from a 
magnet, ihi.s piece wall be found to be niagm-Tie, the direc- 
tion 4)f its axis usually beaiing a distinct and (‘usily 
recognizable redation to tlie direction of the avis t>l the 
whole magnet. We an*, therefore driven to the eonclusiou 
that the magnetic (juality ol a body is related to its ultimate 
.structure, ami n(»t siin[dy to its mass as a wiiolc, (»r to its 
surface ulono ; and lliis eoiielusion is not ti> be iiixalidated 
by llie fact that v,e can in gt'iieral, as will altcrw.irds 
appear, repiX'.serit the action of the magnet at external 
points by iiieiin.i of a proper (list) ibut ion eenties of 
attracUvo and lepnLive forces upon its surface merely. 

Temporanj MauuiUsui of Sift Iron and SIk/ In (hr 
Mafjnetic FifJd. Tiodics which possess permanent magnetic 


^ The first vorificatiou was hy Hudson, who, in 1608, fuund the dip 
in 75“ 22' N, lat. to he 89“ 30'. Gilbert found 72“ at liondon in HiOu 
Tlic place of vertical dip in the northern hemisphere was first n-indied 
by Sir James Hogs iu 1831. It was found about 70“ 6' 17" bl. hit. 
nnd 96“ 40' 48" W. long. 

‘ See Gilbert, De Magn$Uf lib* U cap^ i» 


^ Ibirtiii.iiin his leltiT Jibova* ciliMn was in cinir nii tin • iil.io t. 
Ifr (h-M-rilu's M. sunu-what .similar 4‘\j>riimriit, and <liv(nicll> M it* ^ that, 
the iHTtUi.* Iia.s a motion of Iraiial.ilion. “ Si’liwimiiii mil «!» m OrL 
wrlrher ist miUornachtluh am Stria, hi.', ci kam an dt n I’.nt dor 
Schusscl, da das Wasscr in war.” 

* Cy. Gilbert, De Maynete^ lib. i. cap. v. 
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Miignctic^properties, not depending on the circumstances in which ' 
Indue- they are placed, wo shall henceforth call “permanent,' 
rnagnota.” Tho law of the action of one permanent magnet 
upon another, as we have seen, is that like poles repel and 
unlike poles attract each other. The action of a permanent 
magnet on pieces of soft iron is, at first sight, different, for 
cither polo attracts them alike. 

To fix our ideas let us take a small thin bar of soft iron 
or of steel, and test it witli a rlrlie.itc magnetic needle. It 
will usually be found, inon* i»arlic*nlarly if a steel bar is 
?iwtbn. ®ue end of the bar will one or other of 

* the poles of tin* needle. TJiis is a sure, sign of permanent 
magnetism. If, however, we heat tlie bar to whiteness 
and allow it to cool in a poniliou perpendicular to tho 
earth*s magnetic force, 


tiou. 


Kxpftrl- 

mentfl 

lllustrAt- 


all permanent magnet' 
ism will be found to 
have disapiMiared. If 
we now place the bar 
in a horizontal [da no 
(fig. S) with its axis 
per[)endiciilar to the, 
axi.s <»f the needh*, ami 
one of its ('iids A, IJ 
near either ptde of tins 
needle, that [mjIo will be 
uttrinted, no matter 
whotlier it be the north 
polo or tlie south pole 
:>f the needle, (u* which 
end of the bar be used. 


N 


n n 



Kig. 


Let KB (fig. 11) be a bar nmgnet placed horizontally 
ao that itis axis produced paaeee through 0, the centre of . 
sttspension of the needle sn, then the needle will be deflected 

A ^ \ \ ' 



jV 


Fig. 9. 

in the direction of tho arrow. If now we place between 8 
and O a small sphere of soft iron, this deflexion 'will be 


AT- 


Hare must bo taken in this expcrinipnt to avoid using n too 
strongly magnetized needle, and to keep tlu5 noodle from 
boucliing the bar, otherwise the bar may receive traces of 
permanent magnetism which will disturb tho result. It is 
very easy, by re[)eating the above oxp(5riim*nt with an un- 
tnagncli/.ed needle, to show that the power that the bar 
acquires of attracting tho ])oles of the needle is temporary 
and de[)ends <»n flu! jiresL'iico of a magmtized body. 

Kee[»ing to our princi])le that a magnetic cause is to bo 
sought for every magnetic action, we are led t(» explain tlie 
above ex[)eriment by saying that in the iiiagnctio field a 
bar id’ soft iron or of uiunagnetized steel becomes magnetic 
in such a way that its north [)olo [loints as nearly as may 
be in tlio [jositivo direction of tho lines of force juissing in 
its neighbonrlumd (or, in other words, in the direction, as 
nearly as may be, in whi(‘li a iiiagiietic needle would point 
if placed in its neigh b«)urhood). A body which becomes 
magnetic in this way by the magnetic action of another 
body is said to bo “ magnetized *' by “ induct ion. ” AVc shall 
suppose, in the meantime, that it loses all the magnetism 
thus anpiirod when the inducing action is withdrawn; 
although this is iu>t necessarily, and in fact not genorally, 
the case, as we shall see by ami by. The reason why soft 
inm is attrai'ted by a [MM iuaneiit magnet is tliereforo now 
said to be that tlie inm becomes magnetic by induction, 
ind is then acted upon by the magnet like any other 
magnet similarly pluccil. The acjuimcy of this analysis 
)f the phenomenon may be confirmed by many simple but 
itriking experiments, such as the bellowing. 

In tlie experiment above dcM’ribrd, instead of placing 
;he noil' magnetic bar in a horizontal plane, place it in the 
ffane of the magnetii; meridian with its axis in tho direc- 
aon of the eartliV force (/.c., parallel to the lino of dip). 
The lower end of tiie bar will then be found to repel and 
lie upper end to attract the north pole of the needle 
fige. 9, 10). This is at once ex[>laineil on the above 
iVpothesLs ; for the bar will be magnetized inductively by 
earth’s force, so that its lower end becomes a north 
pole^ and its upper end p south pole. 



Fipr. 10. 

increased, the reason being tliat the sphere is magnetized by ; 
induction, having a south pole towards 0 and a north pole. 

rr 



Iff. 11. ^ 

tuw^ards S, and the. action of these is added to * tl 


,,ato£NSi| 

J.et NH (fig. 12) be a magnet placed in tli[e;.jnagnoti<^'v! 
meridian, ris a small “ ' 

magnetic needle in tho 
same horizontal jilane, 
with its centre m the 
line bisecting NS at 
right angles. When 
acted on by NS alone, 
ns will place itself 
parallel to NS, with ^ 
its north pole pointing 5^ 
in the direction NS 
Let the dotted line represent a lino of 
a small piece of soft iron ns nlon|:;ih!Bj 
tion from K towards 
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in fig. 13, and finally as in fig. 14, and in each position 
reversing it end for end wilf not alter the effect All this 
is at once explained by the above hypo^esis. 

A variation of the' experiment may be made thus. 


Place a magnet.;:ib^{: 
i. cally, in % ' f^h- 
>'■ bourhood off ,g- 
.;T‘netic needle.|j1 mov-' 
";:,ing it up; and^Sown a 
position ^l^^be found 
in which thefactiop of 
jV; the magnet^!, bn the 
needle w^blly verti- 
,, cal) so that^ho needle 5 
V is not diff^t^d' frorft 
the magneto meridian. 
]Now take a small piece 
of soft iron and move 
it along a line of force 

■ i ■ 4.1. J* Jll _ 





proceeding from the 
iiiorth to the south 
^ pole of the ‘vertical 
# magnet. It will then 
bo found, in "accord- 
ance with , our hypo- 


\ 


I'iK. I t 


thesis, that the north pole of the needlo ia first repelled, 
. ‘y 'end finally attracted by tho soft iron. 

Gilbert's If we hang two short pieces of iron wire ah)ngsido of 
each other by parallel threads, they will be found to repel 


«xpen- 

meiit. 


fe pother, 4nd to 
ing separated by a 
considerable interval 
when a magnet is 
brought under them 

i see figs. 15 and 
,6). This experi 
ii(v ment is duo to 
l^^iSilbert,. who rightly 
^ explains it by saying 
' that the two ends 
nearer the magnetic 
ppl4jS become like, 
poto/ ' ot:^:’^opposit(r 
kind to S, ‘ while the , 
two ;^rther ends arc 
‘ likei^:-^ol8B •' of tho 
samekindasS. The 
expeninent may be 

%!.. J?’"”"® 

pdistanco 
belo'w^'the* pole of a 
magnet' S a piece of 
inica Or thin card- 


I 


1 





kwNAi 


K/VnJ 

Pit?. 16. Fw. 16. 

' ^ board; M, and placing below that a short piece of soft iron 
it wiHremain adborlngito tho mica, and so long as it 


is aIoh'e ,v 
less nearly 


more or 
(Srtical, but when 




Experi- 

ments 

vithlron 


another is^ placed alongside of 
it the two Ifrill diverge as in 
'fig. 17/> ' ^ ■ 



n 


interesting 

indue- M — — r-— 'M 

% the action 
nripn filings, 
et into' 

. filings ^ Fig. 17 . 
b6veijli,^;W6 find it thickly fringed around the 
filing adhere to tho magnet and to one 
a^bther jfo t(>. form ishort buihy filaments; the thick- 








J 


ness of the fringe diminishes very rapidly towards tho ^ 
middle of the magnet, where very few adhere at all. These . 
filaments are composed of magnetized particles of iron . ' . 
adhering by their unlike poles. ' 

If wo place a small magnet under a piece of mode- 
rately rough drawing paper, strewn as uniformly os possible 
with fine iron filings, and then tap the paper very gently so ‘ * 

}LS to relievo the friction, and allow each filing to follow tlio 
iiiagnctic action, then the filings will be si*en to arrange 
themselves in a series of lines, passing, roughly speaking, 
from pole to pole, as in fig. 4 (p. 222). The explanation of this 
[»licnonienon is simply that each filing becomes magnetized 
l)y induetioii, and, if it were quite free to move about its 
(-•entre, it would not be in equilibrium until it set its longest 
dimension along the line of force through its centre. The 
roughness of the paper effectually prevents translation, but 
does not hinder rotation, especially when the friction ia 
relieved by tap|»ing; hence every filing does actually set as 
if it were a little lUiigiictie needle, subject of course to 
s(»mo slight disturbance from the neiglibouring filings. The 
wliolo therefore assumes a grained structure, and the 
graining runs in tho direction of the linos of force. We 
have tliiiR an extremely ci>nvenicnt way of representing 
these lines to tho eye, which lends itself in a variety of 
ways to the illustration of magnetic phenomena. In fig. 5 
are shown tho lines formed in the field near two like 
magnetic poles. These magnetic figures may be fixed in a 
great variety of W'ays, and projected on a s(Teen so as to be 
visible to a large audience, but it ia scarcely neccsBary to 
dwell here upon details of this kind. 

These muguetic curves seem to have fixed the attention 
of natural philosophers at a very early period. They were 
originally called the magnetic currents, from an idea that 
they represiaited tho slreimi lines of magnetic matter, which 
explained the magnetic action according to the theory then 
in vogue, f.a Hire mentions them, de (Wrad.^ 1 7 17. 

Bazin gives an (daboratu account of them in liis Dcsn'ijtfion 
dea Conrans MaifUctijUiS drsshivs iCaprh Xaiurc^ Stras- 
burg, 1703. Mussehenbrook seems to have been the first 
to give the correct evplanation depending on magiietio 
induetion, Diss, d*^ JA/y/o^’, 1729. 

If the filings be laid very thickly on the [Kiper, and one Lucre- 

pole of the magnet be brought under them at a short tius’s ex- 

distance off, they will arrange themselves in a pattern, 
and at tlie same time bristle np so as to stand more 

or less erect, according as they are nearer or farther 

from tho magnet. They have llms the appearance of 
being rrjwlhd from tho magnet. It \Nas, in all proba- 
bility, this phcnoiiieiion that was observed by Lucretius 
when he says (vi. 1012):- 

Kxullare Siiniothrii< ia h-in-a vidi, 

Ac rauienta siiuul fniii i\nnv intiis ulimis 

In .scjiphiis, hipis liir M.igiics ciiin suhdiliis osset.” 

Tlis conclusion, therebue, that iron sometinjes flies and 
.sometimes foll()w.s the inagind, was scarcely justitied by his 
experimental facts, ami it is a mistake to suppose, as some 
liuve done, that he was aware of tho polarity of permanent * 
magnets. 

If we tap the card in the last exi)erimpnt a curious Magnetic 
result may sometimes be observed.' The lines of paradox, 
filings will be seen to recede from the point of the card 
immediately over the pole of tho magnet. If, however, the 
magnet bo held over, instead of under, the card, tap[)ing 
will cause the filings to approach the point under tin; pole 
of the magnet. The most probablo explanation - of this is 
to be found in the fact that the ere<*ted tilings stand in the 


^ /Epinns 7\ntamen Theorise Khrtrieitntos et 1759 ; 

CftVftllu, Treiitise on Majfnetiiim, I7S7. 

- Uoget, Library of Useful Kmiwlttiije. 1 ‘^.'12 
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former case as shown in fig. 18, and in the latter as 
shown in fig. 19 ; that is, in both cases, owing to the action 
of-gnivity, they are more acutely inclined to the card than 



S 


UN 

I'V/. 1\ 

tin* lines of foreo (rcpn'Sfiilri by i»tt( I lines in the iiguro). 
(\)n-e<jnenlly, wle n tlni lilin , rings \ip into tin* air, and 
is thus frci! fn follow file nr.igiielie couple, it tnnis more 

S 


Vvr, It). 

into thfj direction of tho lino of force ; the elTeet of this is 
to carry its lower end caeli time a little farther from 
the axis of the magnet in the one case, and a little 
nearer t<i it in the other. 

Kl«i;tro- lly far the most important ease of magnetic induction 
is the electromngnet. AVhenever an electric current tlows 
in a elo'.ed circuit, the surrounding stmcc becomes a field 
of niagnctie force, and any piece of iron in it. will be, in- 
ductively magni*li/,eil. Such an arrangenieiit of an electric 
circuit and iron is calletl an electromagnet. ’Die variety 
of form and <d api)lication of such instruments in modern 
science is cinlless. A few of the more imporlant modifica- 
tions will he considered below. 

Imluml of fntlt/tril ftml Prrmnutnt Matjutiimn,- Tlie 

nml iiir- fact that a body is [dready a piTinancnt magm*t does not 
n*‘iit piYvent its being susceptible to magnetic induction. If 
we tahe any piece of iron at random, the chances are that 
tl one <‘nil or otlu*r of it will ri*[»L'l tlie north pole of a magnetic 

Wty. needle, -in otlier words, it will be to some extent per 

manently magnetic; but if we bring it slowly nearer and 
lUMrer to tlm pole of the needle, ])n)vitled its magnetism bo 
not /mo strmiLT, it will by ami by attr.ict the pole whicli it 
at lirst ivpilk'd. Again, if we take two steel magiu’ts, 
Avhich may l.e as powerful as we please, provided at all 
events that they are uikMpiulIy powerful, ami bring two hhe 
poles togethi*)*, these [»oles will at first i*e]»el each other in 
accordance witli tin* fundamental law of pernmnent magnets; 
but, when the distance is le.ss than a certain amount, tho 
repulsion jmsses into an attraction, and wln.ii the polca are 
in euiitaot this attraction may be very considerable. These 
phenomena are at once explaincil by the law of induction. 
The induced or tern; ( rary magnetlMii is superposed on the 
permanent magnetism, and, when the poles are near enough, 
the opposite magnetism induced by tho pole attracts it 
more than the permanent like niagn(*tism repels it ; and 
this happens even with steel, wliose suseeplibility fur 
a induction is considerably Jess than that of iron. 
'Uii.s j)henomenun wan observed pretty early in the history 


of magnetism, but was not fully explained until the idea of 
magnetic induction w'as fully fie vel oped. Michell, in hia 
Tmithe of Artificial Magneis^^ gives a tolerably clear 
account of it. Musschenbroek mci|tion8 it, ^ along with tho 
fact that a magnet attracts iron more than it does another 
magnet, but oll*er.s nc‘ explanation of either fact The latter 
result, HO far as it is true, can of course be explained by 
the Miialler susceptibility of steel, particularly of hard 
steel, to magnetic induction, W’hicli is tho main factor in 
attraction at small distances. Poggenclorff ^ and others 
liave experimeiited (»n the subject in later times. The 
reader should notiee the close analogy between these 
}>henumeii!i ami tin* riipulsioii and attraction at different 
distance.i l)(‘tween two similarly electrified conductors, 
hiee aiii(‘le Ki.kituu ity, vol. viii. p. 33. 

lnihiciion m/* J\'/')nau(‘tit -The case above 

supjjosed, in which the, induced magnetism is wholly 
ternp'uary, aUhougli it can be easily realized with small 
m igneti/ing bnveh, is not the general one, but in fact the 
exeeption. I'smdly a certain proportion of the magnetism 
remains offer the imlnciiig force is removed. This happens Coercive 
even with the softest iron, when the inrlueing force is very force, 
great. .Jiisl as bodies ditier very much in their suscepti- 
bility for indu(‘ed magnetism, so they differ greatly in their 
j)Ower of retaining this maguetisni when the inducing force 
ceases, or, as the phrase is, in “coercive force.” Thus, while 
tho inductive siisciijftibility t)f steel is less than that of iron, 
it retains juiich more of the magnetism imparted to it, 
and is therefore said to have much greater coercive force ; 
and tho coercive force is greater the harder tho steel is 
tempered. 

It is obvious, therefore, that the principle of “induction,” 
along with the idea of “retiiining pmver” or “coercive force,” 
furnishes us with the key to the explanation of the com- 
munication of permanent magnetism, whether by means of 
natural magnets or of Jirtitieial magnets, or of the electric 
eniTPiit. In }»ailit:ular, we see at onee the reason why the 
end of a necilK) wliicli has been touched ly the north pole 
of another magnet becomes a soufli pf>lo, and vice a 

fact which giently puzzled tho earlier magnetic experi- 
menters, and indci'd all who were inclined to think that, in 
the prt)Ce.ss of magnetization, something was communicated 
from the one magnet to the other. 

AlATlIKMATrc.M, TllMOKY OK THE AcTlON OP PkRMA- 
NK.NTl.'S M AiliNKTl/El) BuDlKS. 

Til this hcction we shall su[)[>ose tho bodies considered to 
1)0 rigidly niagm tized ; /.f w e shall suppose that magnetic 
action exerted <»ii any* lu.dy produces no change in its 
magnotization. It is further to be observed that we are 
merely estubli.shing a compendious representation of ob- 
served facts, iind foreclosing nothing as to their physical 
theory or ultimate eaiiKe. Our method is therefore to 
some u\ti*nt teiitativi*, and its huccoss is to be judged by 
the agreement of tln^ icsulls^witli exporimont. 

There are two main facts to be borne in mind : — (1) that 
a magnet is polarized, and (2) that tho properties of its 
! smallest })arts are similar to those of the whole. Adopting 
' the maUicnuitical fiction of action at a distance, we may 
I represent the action of such a body by a propter distribution 
' of imaginary jmitico. and negative attracting matter through- Positivs 
out its mass. Tliis imaginary matter, following Sir W. 
Thomson, we shall call “magnetism,” as we thus s-void 
suggesting otlier .properties of matter than attraction, of iam, 
which in tho present case experience has given no evidence. 

We assume that nuujudim of any sign repch magmtim 

^ (’aniUrul)'!*, 1700. 

® Phtusophia NatnratiSf J 968, 964, 176Ji 

‘ p. 876, 188df 
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of the Mine eign and aUni;ct% magnetwn of the opposite sign. 
Magnetism is suppueed to be so associated with the matter 
of the body that magnetic force exerted on the magnetism 
is pondoromotive fored exerted on the matter. On the 
other hand, magnetic force is always supposed to be exerted 
by magnetism upon magnetism, and never directly by or 
upon matter. Into the nature of this association of 
magnetism with matter there is no pretence, indeed no 
need, to enter. 

The elementary law' of action assumed is that the atfrar- 
lion or repulsion {as the case ma); ho) hdween two qnautifits 
m and m* of magnetism sup^mnl concentrated in two points at 

a distance r apart is and is in the line joining the fwt 

points. This supposes that the unit (pnintity of niagiudism 
is so chosen that two units of positive inagnctiMin at unit 
distance apart repel each other with unit force. 'I'liis 
detinition, which is fundanieutal in the clectr(»inagiictic 
system of units, gives for the dimensions of a quantity 
of magnetism [L^M*T“*\]. If the electrostatic system bti 
adopted the result would of course be diflcrent. 

An accurate meaning can now be given to tlio phrase 
“strength of a magnetic field,” or its c([uiviilcnt “ resultant 
magnetic force at a point in the field ; ” it is dcfiiieil to 
be the force exerted upon a unit of positive, magnetism 
supposed concentrated at the point. The force exerted on 
a unit of negative magnetism Wduld of course bo etpuil in 
magnitude, but oppositely directed ; and in general, if R 
denote the resultant magnetic fonio at the point, the 
magnetic force exerted on a quantity k of inagiietism 
concentrated there is kR. 

We may, us in the (jorrosponding theory of electricity, 
introduce the ideas of volume density (p) and surface 
density (<r), — so that pdv and (rr/S denote the (piaiitities 
of magnetism in an element of volume atid on an element 
of surface respectively ; p and <r may of course bo positive 
or negative act¥)rding to circumstiinc(*s. • 

It will now be seen 4hat, inatbcmalically speaking, the 
theories of action at a distance for electricity and magnetism 
are identical, and every c’onclusion drawn will ha\e, so far 
as the physical diversity of the two ca.s(;s may allow, a 
double application.' In partienlar it will be found that 
the theory of magnetism, when proisaly interpreted, gives 
the theory of dielectrics {mlarized in the way imagined by 
Faraday. ‘ 

The fact of magnetic polarity requires the conci'ptiou of 
iieg?Uiv 0 as well as positive magnetism ; Ibo fact that iho 
properties of the smallest parts of a magnet are similar to 
those of the whole requires that in every clement of the 
body there shall be both negative and positive magnetism. 
From the fact that ina uniform JM, i.c,, one in which the 
resultant magnetic force has at every point the same 
magnitude and direction, the force of tran.slation upon a 
magnet is nil, it follow^‘i that the algebraic sum i»f all tlio 
magnetism in any magnet nmst bo zero; for, if U denote 
the strength of the field, by the theory of parallel forces 
the whole' force on the magnet will be S(kU),-R:Sk; 
hence 2 k=> 0. In other words, in every magnet there must 
he as mvxh negative positive, magnetism ; and this con- 
clusion also fhust be extended to the smallest parts of every 
magnet, so long as wo do not go behind the mere facts of 
observation. The positive and negative magnetism cannot 
be coincident throughout, otherwise there would be no 
external magnetic action, but the separation is in the 
elements of the body. Thus, although there is no force 
of translation in a unifprm field, there will in general bo 
ft couple. Consider the positive and negative magnetism 

' To prevent needless repetition, we shall adopt henceforth, without 
further explanation, the defluitioos, tyminology, and resultii given in 
the article JXtCTftxPlTV, voL viii, p. 2| sg. 


separately, and let < denote any element of tlio former and 
K any element of the latter. Let N bo the centre of mass 
of the positive, S tho centre of mass (d the negative 
magnetism ; so tliat, if tho magnet bo referred to a set of 
rectangular axes, tho coordinates of N and S are 
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'c, ~ - /2 k' ; this Magnetic 
(juantity K is called the “inagnetie monit'nt.” T»y tlu*. theory moment. 
id parallel lorces, if wo suspend tlu' magnet in a uiiiform 
field of strength R, tho action upon it reduees to two forces 
112 k and - R2 k, each jmrallel to the direction of tho field, 
ai-ting re.'.peeliu-ly at N and S, in oilier words to a couple Magnetic 

whoso inumi nfc is R2K/sinx or Kilsin;^, whertj \ is iho^*‘midem 
^ I. ' uniform 

anglo ladween SX and the iliri ction of tho field, llencc, held, 
if the magnet be |)Cifcctly free to follo w the maunetic action 


of the liehl, it will set .so that the line SN or the line Nfc> 
is parallel to the diiectioii of tho field, the eijuilibriuiu 
being .stable in the lormer case, but unstable in the latter. 

The line NS is therefore i>arsillcl to what we have already 
defined on experimental groumls as tho axial direction iu 
the magnet. N, S, and N'S are sometimes called par 
excellence tlie ptdes and tho axis of the magnet , w'e have 
adopted tho looser definition given above becau.se it is more 
cM»nveiiient and nearer the [lopulur usage. 

'I’IkmIjoVi' o stiUs niay In* nppliiMl \ t ry ii in The<jry 

I.it llu* iii;(gii(*(. whtisi' icatri's cd’ | tive .anil neg.ativK of 
iiiiigiiflNni .III* N and S 1 ji«*mli‘d l»v 1li>- iimlilU* jMtirif of NS, dipping 
wlinli, fdi siiiiplirily, Ik* ;is-iiiiii‘i| to In-, also its irntlL' of ntjinllii. 

gravity, lictnX(lig. ‘JiijlM .i limi/uiilul liucdoiwa iioitIi\s:inls, dZ 



a v«Tli<"d diMWinlownwiu'ils luirli in tin* nuigiictie nierkliaii. I.et 
tin* vertkul pl.iiu' thiou^^di NS m.ilu* :im angle 0 with tin* iiiagnetie 
nn'iidkui, uinl K*t ON m.ike an angle, with the hmi/on. If H he 
tin* strength of the e.n ill's in.iy.netie lieM, and i the angle of diji, 
then the hori/oiiial aiitl \e!ii« .il 1.011111010 nts tif the eaith's force are 
IJ - K COM and / U suu. 

Fir.sl, snpjiose the angle 0 fixed, .iiid the Tnagnet tree to rotiitn 
iihoul only ; then the couple lending to dinimi.sli the angle 0 is 

, it I ^ •>«/> '^iny, or KIl, eos/ i‘os</> .'’iny. 


In other w*)rds the directive couple varies as the sine uf 
tho anglo of deviatinri from the magiictie meridian. Tlii.s 
conclusion was verified oxjierimentally by Lambert, and 
also by Coulomb - by means of his torsion balance. It 
will be seen that, cwteris parihus^ the directive couple iu 
greatest when the magnetic axis is horizontal. 

* Mm. dc 
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Magnetic 
moment 
resolved 
as a 
vector. 


Finite 
magnet 
replaced 
by an 
infinite 
number 
of in- 
finitely 
small 
magnets. 


Intensity 

of 

magnet* 

ization. 


M A G. N E T I S M. 


N<‘xt Kiijtpofio the angle fl fixed, suul flu* magnet free to rotatei 
rilxmt a hoii/orital axis inejined at mi angle - 0 In OX. ^ The 
couple tending to diiniiii.sli tin* angle iff is Kli (cus* e.osfl 
siiii coK</)). The position of (Mjuiliinium is given by the o<iuatioa 
tan^— sec^taii t. 

The angle at which the rixis in depressed below the 
horizon is thereforo least wlicri 0 G, end greatest when 
its valuo being i in the former case, and 90 "* in 
the latter, as staled above, p. 2 lM. 

Til gonenil, if a', /x', / Mini A, /x, r he tin* direction eosines of tlio 
direi^|;ion of the lield and <*t the .i\i‘. rif the imigint respectively, then, 
resolving the forces neting nt X Mini S, \\e see at onets that tlio three 
components of tlm iiiagm lie cwuple are 

Kli(i/V ■■ g *')i r A), K lJ.(g'A - A'g) . . . ( 2 ). 

These are eh-aily tin* same as the coniponents xd the couple on a 
system of three m.igin is wimsi mm-, me parallel to OX, OY, OZ, 
and whose magnetic mnnn nls .nc Ka, K/x, Ke. Jlcmv, so fai us the 
net ion of a iinifMnn liehl is cnij-s rnrd, we may resolve the niagio'tii* 
monmnt like a vectoi, ami icjilacc ;i given iiiagiiel Ity otlieis the 
resiillmit of whose moments is the nnniient xif the given nnignet. 

It appears llirndorc that in a uniform field every magnet 
behaves as if it wlm’o iiiado np of a x-erlain quantity of 
positivo magnetism and an equal quantity of negativo 
iiiagiu'tism placed at Kuch ii distance njiart on a liti(3 
parallel to the magnetic axis that the product of the 
quantity of magnetism into that distance has a value cxpial 
to the magnetic moment of the imigiiet. It is very im- 
purtant to ohserve that tlie magnetic moment alone ajipcars 
in the above formnljo for the niagnotic action. We can- 
not therefore separately determine from observations in a 
uniform field cither the xpiantity of positive or negative 
magnetism in a magnet or the distance between the 
magnetic centres of mass. 

Lot M be any magnet, and P a point whose distance from 
any point of M is Inliiiitely great compared with the linear 
dimensions of M. Then, since all the lines draw’ii from P 
to dilfercnt points of ^1 are sensiijly parallel and oiju.i’’ 
in length, we may siii>|iose the positive and ncgaii**2 
magnetism of M to bo collec.tcil at tiicir mass centres, fc.c., 
M to be refdax^ed by an ideal magnet. It is also obvious 
that, throughout a region around P whose linear dimensions 
aro of the same ordtu’as those of M, the field due to M may 
bo regarded as uniform. Hence w'o conclude that in cal- 
culating the mutual action of two magnets M and M' wo 
may replaco oach of lliom by an ideal magnet, [iroviiled the 
distance between them be infinitely great conqiared with the 
linear dimensions of (‘ither. This x‘ondilion may be satis- 
fied either by making llie distance between the magnets 
very great if their xliinensions he finite, or by making 
their dimensions infinitely small if the di.stanco between 
them be finite. 'I’lio second alternative suggests at once 
a method for representing the magnetic action of m ignetizcd 
bodies at finite distances. We may divide up the body 
into portions whi)>c linear diimmsions aro infiiiifely small 
comjiared with their dihtanee from any ])nint at wdiich 
their action is to lie considered ; each of these portions is 
itself a magnet, and may be replaced by an ideal magnet 
having the sume a\is and moment. The whole magnetic 
action is obtained by integrating the action of all the ideal 
magnets of which the body is Urns supposed to bo com- 
posed. 

‘ Let A, /It V be the direction i-o^ines of the magnetic axis of 
any element <h> of a magnet, and I such that lln is the 
magnetic moment of the element, and let TA-=A, I/a = H, 
then I is ca!.. d the “intensity niaguetization” at 
the point whore the element is takon. 1 may bo regarxled 
as a vector wdiich .specifies tlic magnctizulinuOf the body; 
in general it varies continuously from point to jioint; if it 
b.i.s the .same valuo and direction at e\«Ty point, the body 
i.. said Jo bo uniformly magnetized. A line drawn ho that 
ti'<» I at ovary point of it U tangential to it is 


called a line of magaetizatiot\|” It is clear from ivhat has Line of 
already been shown that we may if we choose replace the 
element dv by three ideal magnets w'hoso axes are parallel 
to the coordinate axes, and whose ^nomonts are kdv^ 

Cdo respectively. \ 

If thoTi K bo tlie magnetic moment of the wliol^^magnot, 8K tho Resultant 
nioiiieni of any elomeiit Sc, and p, 7, r the direction cosines of the magnetic 
axis of the wliole magnet, w^c have uhd, romem- moment 

hcring that a' “ -a for every element, Aod oxis. 


2KJ- 5 «v\l I ) 2(8Ka) au>r ' ,aA 8 i> 

Sa 2a' / I Hk K K K 

Wr may theivfoiv wriU;, replacing summation by integration,' 

Mp-ffjMvt (8). , ; 

Lot SX be III) ideal magnet of infinitely small Icn^h 2, let m he it& Potential 
in.'igii«;tic monii iit, {iml ui-^kL Let Q be its middle point, and the of In- 
aii;;l«' l‘q>N 0, N bt jrig the positive »)!* north seeking pole ; and let finitely 
QP=I). 'I’hen the ]K)tejiLial nt P due to this magnet is • small 

*1 D2-1)/c,osfl I- iP nwgnrt. 


'-«{ llS + IMC 08 «+iP'}' 


Expanding ainl ni gl»‘Lting powers of above the first, we get for 
the potential *, 

. ’ ( 4 ). 


Wxcosd 


Hence the ]>f»tt*ntinl ot P (L f) f>f infinitely small magnet Potential 
kdv at (r, »/, t), li!i\ing its axis ]>arsdlel to tho axis of sr, is of finite 
-'k ii -‘'■)/lG, and similarly for tin* <dlu*r two. AVo therefore obtain magnet, 
for the pott ntial of the whoh* magmit 


-Jff { A{( - + li(, - ^S) + - :) } 


rrr, j a 

'JJJ 

* lh< 'ond 
;n rne usu.i,’. wr.y.^w'e 

V. ff'" 

Jfj 

ir-/A I- will 


dn 

Ml, 




( 6 ); 


lir 


xprossions and integrating. by parts 




wdn*ro 


p- 


^ f/.i* 


?dj = l(:os0 
da\ 


( 6 ), 


(2C\ 

It) 


tion. 


Jy ?/?, 'abeing tlic direction cosines of the, outw'ard normal to any ele- 
ment f/S nf the surface of the, magnet, and 0 the angle between the '* 
jioiinal and the dircclion of magiicti/ation at - ’ •*■'* *' 

lleiicij the action of any magnet may be represented by Poioson's 
mcaii.s of a certain volume distribution (p) and B' certain 
surface distribul ion (cr) of free magnetism. This important ■ 
proposition is duo to Poksou.^ f '• ’ 

Tho fjict, in ilsclf obvious, that the sum of all the ^agudisin of 
Poissou’a distribution must be zero, gives tho theoroWi''‘> ' ' 

/TTA/A iin dO\, /V., • ' ’ -V. 


-Jfu 


( 7 ),: 




IcosedS 

wdiich admits of course of direct analytical proof. 

The magnet may also bu replaced, bo far asiltU external iiWium 
action is concerned, by a distribution wholly pn^ldtB surface, 
as was shown by Clauss.2 This will be seea.aijbnqe if we\ . 

I replace tho poftitivo and negative magnetism. 'throughout *' 
, the body by po.sitive and negative electricity^./ and ^suppose 
the surface of tho magnet covered with a conducting layer ^ 
in connexion with the earth. The surface wfUithus become ' 
chargee! with a distribution of positive, v.,Degative * 
electricity whose total sum is zero, such thM the potential 
of the surface is zero, and hence »tho potential at every.;, 
external point zero. The potential of ^hU-surface layer 

^ de I* Instiinty tom. v., 1821. / ii 

a Intensity Via, § 2 (1832), iid { 8.6 (18l9)i‘i 

V M nl> 4 Ari ‘ 
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at ev 0 iy point external to Jthe body is therefore equal and 
opposite to that of the inwrnal electricity. If, therefore, 
we change the sign oithe surface density at eyery point, 
we obtain a surface distribution whose potential at every 
external point i^^aame as that of the body. There is 
of course only^^lftipcnf^ch distribution : we may call it Gauss *8 
distributidiii^ 


netiza- 

tion. 


Result* 


Diagnet- 

ized 

body. 



lution will coincide with that of Gauss 
letization be such that 

dx ,dy dz ‘ 


Caw of Poisson’s 
solenoid- provided 

almag*.. 

when this condition is satistied at every point of the body, 
A is said to be'‘‘Bolenoidally ” magnetized; a particular 
case is that of uniform magnetization. 

So lojig as^ the point considered is external to tho magnet 

ant force there is no difficulty in attacliing a delinite meaning to the 
resultant, magnetic force ('|)) at a point ; its comnoncnls 
are give^by 

. d\ d\ 

'y- dz 

and’the values obtained will bo tlie same whctlior V bo 
calcuUted by means of Poisson’s or of Ciauss's distribution. 
Inside the body the result is otljerwise, for reasons that are 
not difficult to understand, when we examine tho nature of 
our fundamental assumptions. It is therefore necessary 
to be careful io define what we mean by icsultaiit magnetic 
force in tho. interior of a magnet. It is defined by tho 
above equation (9) on the understanding that V is calcu- 
lated from .Poi 88 on *8 distribution. Wo can sliow tliat 
thOa defined is the resultant force in an infinitely small 
cylindiiphl cavity within the magnet, wliose axis is parallel 
to tho. line of magnetization, and whose radius a is infinitely 
small compared with its axis 2 k 

' _ The remoVHl of the innttor filling sncli a cavitv^ uill alh'ffc 
Poisson a volume diatrilmtion to an iiifliiitfly small extout; tin* 
.alteration of the force if any, will thcrcfuvo arise simnlv from the 
.surface dwtribution which wo Tiiust jilaec on tin* walls oAlio cavity 
in order to makeup the complete n’prcscntaliou o5 tlic a<‘tion of the 
magnet in the cavity. This 4 listribution n'ilu<*cs to two circailiir ilisks 
,, w mma a.at tho two ends, the densitirs of the uia/,'m‘tiMu on 
; .^which are - 1 an d + 1 r espectively. TJio action duo to these, is a 
force 4»I(1 - hl^a^ + 6*) in the direction of magin’l ization. If a Im‘ 

. infinitely small compamd with h, tills force becomes zero, 
proves our piopasition. 

Mag. If, on the other hand, tho cavity in tlie magnet bo disk- 
duefion' crevasse porpendicnlar to the line of 

magnctu^fion — then the force due U) llie distribution on its 
walls, becomes 4^1, and the resultant force in the cavity 
18^ no longer ||i, but a force whose comimnents are 
* \ * V; r V' ' ® , 6 = /a I- 4irR , o - 7 + 4 tC . , (10). 

§ is called, the magnetic induction ” at the point (^, y, A 
Fro^ the.de^tiun of it follows Unit outside thu unmnet 
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[ * 

„ ’i T *» normal ami tangential eoinponents of V 
iiMi , “.?** *'• '* > f '■(irri'si)onilmg comitonents 

guat outside theawlacenear.BUv point, we l>aveH-.v + 4irIe.5.9,jind 
« -•; ; bnt y -K+4wIcoa« therefore n 0„ tlie other band 
T -t, whereas T IS the re-snltant oft and 4irl.si,iff, which is parallel 
to the surfaeo, but otherwise may liave ativ iliiwtion aceordimr to 
cuvumstaueea ; huuee, since f-/, in gennr.il t' is not ,.,pial to n 

In fact there will bo tangential discontimiify of the 
nmgiiclic induction unless the line of ningnutization bo 
IjerpoiKlicular to the surface of the mugnet; in this case 
there is conii.Ieto continuity of the magnetic imhiction. 
When tho magnetization at the surface is tangential, tliero 
IS, oil the other hand, complete cnntimiity of the ma-iietic 
force. ° 

It lollows from the above that the surface integral of 
tbc inagiu'Uc induction taken over any clo.swl .surface S 
vani.sbi's. 


* . 


hii.-t, 11 1 111 ,. Mirliu-e I.H< whiiily williin or wholly uithoul coii- 
ttmioiislj 1 |,,„.„..|I/,,,,| \Vc liiive, int.-iiit'iiK all overS and 

all over tlir cni’lnsed hy S, the iimilytieal tlieorem 


Surface 
integral 
of ni;tg- 
netic in- 
duction 
1 m zero. 


^(/a i 'll' , 'll y, . . (14). 

hcm-otli.. icMilt lolli.ivs, for eM'iyyli.mi.m „r the right-liiiiul iiift-oral 
viiiislics sii|.|.(,^p .S to I.,. piiitly within iiiul partly wiUmut 

a M.ignetizi'il liody Diy i.lc it ii,t„ two ]uii'I.h l.y a il.mhli. partition 
one of whose wiilis iinis o.iW.le the siofriee of tlio lily and 
lufiiiittdy iiiJir il, the filln-r iiisith* junl inliniti-lv near it; thru on 
aenmui ol the imvm:d cmtinuily of W, tl„. .sinhitw iute.r,-.,! ’^ill 
j»c the wmit* in Mlbsoluli* vidiu* over o.icli of tlirsc walls, tho 

lulfj^^nd .nvr the whoh* of S dilK t', iiitiidt. Iv little fVtirii the sum of 
tho lutcLpMis ovoj tho 1N\.. surhi.Ts into wliich it U hiokou up hv 
tho (lo.ihjo ,K,rtili.,M ouch of whifli v;u.idio.M hy Ih.. furiiicr LI 
JloiiiM! tho thooroin holds in tJii,s iils^ 

Wo may therefore apply to linos and tubo.s of magnetic 
iruiuction without restriction nil tho theorems proved for 
lines and tubes of electric force in space free from electrified 
bodies. ‘VVe may siieuk of the number of lines of magnetic 
luduelion instead of the surface integral if wo choose. And 
we have this imjiortant theorem : - 

T/tr niimh, r 0/ lines of mwimdir Induction ihnt prm thvnc/h 
(ni tnidoscd surfttcc depends merefif on its tiunndnry. 

There must therefore be a vector % whose lino integral 
rounil tlie boundary is equal to thu surface integral of ® 
over the surface. 

The compoumits K, (1, ]l df 1 jini coniurt.Ml with tlio.su «f ^1 hy 
tin: (‘(piations 


Vector 

poten- 

tial. 


f/U 
((-- 


f/G 


h-- 


r/F 

</; 


dU 

\{jt' 


■ dx 


dV 

'hi 


0 r>}. 


Inside 


dx^ d\j ^ dz 

da d0 dy 




( 11 ). 


( 12 ). 


as has Ik'i'Ii shown in th ■ avtii lc l’.l,)••.l■TllI^l i v, v.il, viii. p. Ca. 

Midiml iiunjii mol imilii.il nrh,„i of tm vimpifliryivMi 

wlITv” IV’"'''!!'"' "'■“.'<"'■‘11 "'■•Kio l is s(V,,'.V,), potentiar 

v.iliii's if \ ill ilMii'giilivi.iiiiilpiisi(ivi.iiiili.s, oneivy 
If t.ho niti^iuit ho iriliiiiloly miiiiH, f K.,|.;ll, ' ,|i„Vti„„ of two 

l•osml•so|*l,l.„,gA,^,„^ lllislii.iy ho writtoll iti/wfV/i/v, l.e., i, idyl, Is, m.fmw t s . 
or. It we arc coiisiaoniig a m;tgin.|i/.od oloniont of voliimo dv. 


d\ 


d\ f/V' 

I . I . \dn 

dif f/: 


(iii). 


llcmv flic potentiiil onn-y "f 11 wlmlc iiiiignctic system in a field 
whom potrutiid is ^fivi n hy V i.s 


‘ « . ■* magnetized body the tangential com- 

continuouB, but the normal component 
diwoo. by 4irlcos0 in pasaing from the inside 

tinuity ^0 tba outslde of tbe surface. 

^Jaiid Outside magnetized matter the magnetic force and the 
*• magnetic induction are coincident Inside we have 

,4 /dA, dll d 0 \ 

<te+ dv + +-,fe j"®- 

Hence the'’',i#a^|Btic induction satisfies the solcnoidal con- 
dition both inside and outside magnetized matter. It lias 
normal contimutyt find, in general, tangential discontinuity, 

. ; df ft,ma^tized 


# 


f/V 

'lU 




(Aa+ 11)3 + (’7^/1 


(17), 




1 ^dy. 


Iho intogiulioii hoiiij- oxtandod all ovi-r llio iimgm-tizoil masses sup. 
post'd to ho aoU'd iijioii. Integrating hy parts,' we get at onoo 

yf - //\sdf^+ff/\^h (18). 

irnnd p ln'ing Iho siirfiice ami volume donsitios of roissmi's ihMri- 
Imtion, a iomiII lhat might have l.oon oxiHictcl. \V ,|,;,v uKo Im 
expro>v.l as a soxliiplo inlogral ; for, if 1', V, /, ,/ refer 

to Iho acting sy.stcm, tlnui 

^ ' >^"dy' ' ''' • 
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^/// 


4 V - 


ilr ^(hj 




(19). 


A roniarkHMi' rxniT'.si'm for W niiiv I"* olitnirn'il l»y supposing 
11 m^ integration in (17) cxtcmlcil the ulmh* ol spaeo, on 

the niider'ntiiinliiig llmt A, li, <’ /ii'» tliero is no 

]nrign»*ti/.«*(i iiintter, jiiid llidi iiiy hy c get, sineo 

tlie siirfaee integral at iiiliiiil> ni.i\ hr siiwwii to vaiiihli, 


jH 


li 


-/V 

./li 

//./ 


ij" 


7e 


(»•). 


wliere it must In- uii'l-'i .I.khI llnf \, 11, 
ever lapnlly. In p 'il i'l‘ I'l'l. 


■fiiiliniionsly, Ijonr- 
Miifiu of a 

lliagnet i/ed l»(>i|\, lliue !> <li Iv, :i llnile poitioii of 

iliti'gr.il will .'III ' ll■"lll an inlinil* 1\ linn nIiiUhiu near the surfaee. 
Tin* proper rejiii 'irnt.Pion of iln^ p.m will In* a surf. nr integral, as 
liiav lii’sren hy iri’cMing to rimn \vlii'‘li we might liaw starleil. 
]i n<ov h«‘ the pol< Mti,-i] of lh< 

d'\' ^,r\' J'\' 

ih' ' tl.r ' iL- ■■■ 


ivlieiji 


magnet aeled upon, then 

A/A f/U f/r\ . 

V/./' ' r/// ih J ' 


1 

Ajr> 


,fr' 


.///'■( 


(V^V r/‘V 


, 4- 


'■./V (/V 

iljr. tlv. 


(hf 

dV (l\' 




dV 


iiij (/ tj dz 


dz 


]dv 


•nsfi dr 


j./e, \e 


. r/(| r/a 

A j It I ( 

f/ / d if 


and viniilaile foi* and r. 
j ',1! /II' t /.( 




\d(f 


•'■#1 


A / I li 
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I ( 
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/. ' 

snnil III', hir jU and jI 


r , 


(21), 


, at an\ Jioiiit of .sp.ra* due to 
t timely, and B the angle 


wdiei'e 1{ and IT aie the le^ili.mt 
the in ling and aeted*u|ntn M’dems it .pi 
hetwei n lln ii dii. i lion.. 

In I I'.ieti ■ W is exprev.i d '\< a I'mieiioii of the vinialde 'eijual in 
niimhel* |o the degi’ee.s id fleedoiiM th.it dileimiln* the relative 
posilion <d* the tw o systems ; (lilleient i.itioii w ith respect to any oim 
of these tlieii gl\e.s lie* geiiei ,ill/( d loiee ciinipolieut ti'udilig to 
deei'e.isr that \ . 1 1 1 ihlr. 

We mas .il.o ealenl.ile the foj'ie^ dii<ellv. l^»r, the eoiiijioiieutM 
of foil e on jin* element 7/'. heing the ililfei ejiee.s of 1 he forees acting 
oil the two poh'S <d the eh lllent, .il'e 


desires more sucli sliould consult Maxwell’s EJedrUUff 
and Majgmium^ or Maseart •and Joubei-t, Lb(;oim iur 
rjilectriciti et h MagmiUme, 

Sidnundal Magnets already heeadcfiiieJ as such that the Sole* 
vector I fiatistie»s the solcnoidal ctiiidilioii iioidal 

dX rfli do . mapoti- 

Tlic lines of magnetization, therefore, Lave all the jirowrties of 
lines of magnet ie, jiidiiction or clectrii; force. Jn particular, if we 
consiilcr a j»ortioii of the iriagncl enclo.sed hy a tulwi of the lines of 
inagneti/ation, the product of the iiilemsity of magnetization by the 
sect ion at eai li p.iiiit is the saine. Such a ]»ortion of magnetized 
mallei taken hy itsi If is e.illed :i “ magnetic .solenoid,” and the pro- 
duet meiiiioned i‘, e.illeil its ‘ stivugtli.” it is clear (from the general 
ih linitioii, or il mav he proved dirci-tly fioin the, secondary property 
ju4 mentioned) that the netion of the solenoid may be represented 
by the ilislrihiitii.n of a « eitiiiii ijuantity oil of ]*oKitive inaglietlsm 
on tie* one md .ind an eipial i|uantity of negative magiietiHin oil 
llie othei, 1 hi ing tin* inti iisity of magnetization, w the norniaJ sec- 
tion sit- Ili<- end. 'I'lie aelion theivlore depends merely on the 
strength td' tlie .solenoid and on 1he]>osition of its rnds, Thesliape 



da , ,, da . //a 

. i I. , 1 1 

ill' iiif ^ 

ami the <*oni|ioni iiN of I .)U|de. in eahnl.ding wliieh the field m.iy 
be .supposed uniform, ale (see jihi.\e, ]» *Jg.s) 

(>1’. (iCuIr, \e. 

tleiiee, iiilegnllng, wa gi l, with the iho.'.eii oiigm, for the i-om- 
Jioiielils of the wliide foiii- ,ind cn uple, 


111 the impMitant i .i-if o| .1 nnih'ini lield wlio.se compoiieiitH are 
o, JB, 7, we 1|.I\ I 

W Ki/j I 1,-^) 

K being tin* inomint ot tin- m.ii.rji, iithe dircetioii eosiiirs 

o! it.s axis. From t !ii ■ formal. i the iT.sir,t,> givi n aho\e (p. 227) can he 
deduced with gre it e.iM*. 

EjCiftnfdrs,- — ^oiid. c.xaniplcs of tlie applicatioii of the 


l■lg^ 21. 

of the inlei veiling i»nrtiou is imm.itcaial. If we supjHwe it. straight, Kquipo* 
and if the .seetion he intinitely .small M> tliat the magiictisin ut tlm tenlhil 
I’lnls may he legarded as (omlensed at two jioilits, wu have uii ideal lines and 
magnet (d tinite If ngtli. The ecpiijioteiitial lines tif such a magnet lines of 
in any jilanc through its .i\is are of coiifse givui hy the Cijuation fuim 

^ - \ r'list. (21), 

/* r 

where r and r are tlu- distanees (d aiiv ])oint Ton the line from the 

The eipiatiou to the line, of toiee is ('asily oldaiiied for, if NP Ideal 
ami SP (tig. 21) make .ingles 0 and 0 ' with the axis of the iiiagnet, l«ir 
and fp ami (p' with the line oi force, wc niu.st have magnet, 

.^in sin 07/’'“— 0 ; 

hciicc, .since 

siiif/i rde'ils, sin0'=-rW/i/«, 

W«* get 

d 0 /r ilO’/r - n> nr., binOf/0-Bili^</^«»0 ; 
wlih-li give.s for the cijii.ilioii to a line of force 

eii-(l COS0' -const (25). 

AVe may imagim* a magnet of this kind so long that the action l^vo 
of om* of its ]M)les mav In* altogether neglected at points which are like 
at a linite di.staiice Iroin the otlier. AVe thus e/Tcc/nvIj/ realize wliiit poles. 
iie\iT oeeuis ill ii.it ule. \i/. , a imigiiet with one j»ole only. If wc 
place the like ]>ole.s id* two sueh imigiicts near oacii other, wo get a 
lield the eijui|Mdential lines and lines of force in a»y axial plane of 
which arc given by the eiiuatioii.s , 


1 1 

1 const. 
r r 

cosi) p cos const. 
The linos of force given hv o(|uations ( 


(26). 
m 

I'v (‘(jiiations (2.5) and (27) may be traced, 
in SI diagiam by inc.in.s id’ the lollowing simple and elegant constnic- 
tion.^ Draw two ciicles A and 1>, having equal ra^i and N and 3 
icspeetively for centres; ))roducc the line NS bpth ways, and, 

wlMriintr ll... ......4 i* 1 I _1 ^ . 


foregoing theory arc here given, pnrtl y on aceoiiiit of their the centre, divide it into any number of equal parts j 

iiitriimie value as types enabling ii.s to < i.nccivc the ditVer- ‘ ^ ^‘dieuhire to meet the circles A and B ; 

o-nt varictioa of mugnelic aclinn, partly for the .‘sake of tho 
o«:bt they throw on tli(3 theory itself. Tim reader who 


I S:c riiiitiiaijn, Ri'piHn* o^rapin on IJatriatu and p 433. 


^ riie tlrMi nmUicm;iiii{|| invesligutinnH of tlio e<|UAt 4 on iu thallnei of foreeof 
an iili al niaynet aiijn-ar tn 1 m\e lii rn ina(l« bjr PJa^air ntttiu rtiquoit of ItobiMii, 
iiiiil by Leslie, ihvm, Anahisis, 1 H 21 . They liad iirevlomlir been very ctu'efnlly 
m from ,n cxivrinieutol imttit of vie* by iMObMI. IM*. * f 4 <i.i i 

a Koget, Jour. Roij. Jnst., 1831. i- 
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from M draw a of liiuvs^o tho points of division on I), and 
from S a similar serios to tho points of division on A. Those lines 
will form a network of lozenges tho loci of tho vertices of ^\hich 
will bo linos of force, conjjsponding to (25) or (27) according ns we 





- * .. employed in h\dro 

kiiietical problems the close niiiilogy that. Mihsi^sls iMitweni the two 
iiH'thods. In fact, by proper aiTangi inent, every ])robleiu in tho 
one subject can be converted into a ])rolileiii in tbo other. *Kor 
details we refer the reader to Thomson, who w,\s, so fur as wo know, 
the first to work out this matter fully ; in tbo ]nes<*nt connexion 
ho should consult more particulaily o/-*) ‘>f tho lu'pntU, 


puss from point to point along one set of lozenge diagonals or .dong 
tlio other. Eig, 22 will give, the re.ider an iilo.i (d* the geiieial • 
.'ippuaranco of tho two sets of lines, lie may eom|t.itc the ide.d with ■ 
tin- aetual cases by referring to ligs. 1 and p. 

Infill' In the c.ise of an inlinilely sm.dl magnet, the e(jni[)oti-nti.d linesaie 
itcly of eoilrsc* given by the polar e.piatimi -(•“ensd, r lieinn ^ \jniabbj 

.aiiiill jiar.vnicter. It is easily .shown tli.it Ili<*, liie -i of foi<-e, wlii<liure 

magnet, necessarily orthogonal to these, have for their et|U.ition /• r sin'd.' 
If <p ho tho angle bidwoeii r .iml the t.nigeiit of the line of foree, we 
lisvvo Uin<p r(/0/(/.r -Jtaiid; In me the following eoiislim lion for 
the direction of*the lino of fmee at T due lo a S114.1II m.agnet at () . — 
let K bo tho point of Iri^'etioii of ()l* iie.in st (>, .iml let KT, pn-' 
p(Midie,nl<ii* to (M’, cut tin? .inis of tin* mayii'd, in 'I’ ; then 'I’l' is the 
tangent to tho line of foree at V. This eomdiuelion in a .slightly 
diflcront form was givmi by Ifansteeii- and by (l.niss*^ ; the latter ^ 
adds that ilio resultant foree at, 1’ is given I'V M. 1‘ T/< \ibeie M ' 

is tbo magiiotic. momoiif of tho magnet, a |»roposition whieh tin; 
roailcr will easily veiify. These jiiojiositions aie of eoiisider.ddr use, 
ill rough magiietii' eale-uhilioiis. As this is an important e.ise we 
give a diagram of tho ciiuipotenlial lines and lines of force in . 
tig. 23. 

Wo may, if wo choose, eonsidei- a lil.imeiit of matter magiieti/ed ; 
longitudimilly at every point, but .'ll) that the slrength w\ ( -.1, .sa\) | 
i.s varinblo. Sueli 11 tihnuciit is eall*‘d a eomjdex .^oh imiil. It m.iy • 
eleiivly bo supposed iinoh* up of a bundle of Niinph* soh-uoids wbosr >, 
ends arc not all i;oiiiciiloMt with tin* Puds of the lihimeiit. If r/s bo i 
an elomunt of such a Idaiueiit, tlie. potential is given by | 





<l,) . 


Us 


J., j . 1 r/.I 


(‘2S}. 


iMg. 23. 

eonditute in ]iraetii;e tlie iiionI im- Poteiilial 
port.llit e ise of solelioidal in.igliets. In tlie tll.st pl.ii e it I.s obvi' ills of iiid- 
th.if tin* whole magiielie moment ol .sueh .1 bo»l\ is simpl\ its \olumo foimlv 
multiplied bv the inti iisity ot m.igiietiAitioii, and th.il IlieaM'^ of iiiagmt' 
the whole is jianillel lo the axis ot eat h of its inliiiiteh small jiails. i/ed 
'lliemetlmd usually applied to ealeiiliite tin' potuiti il in tin-, eioe bodies, 
mav be pie.senteil in two wa}s. 'I’he }iMtrnti,il is ealeiilated aeemd- 
iiig to Toissoii’s method in 
this I ase merely iium .1 
snil.n eilislribiitiuii of vary- 
ingdui’-ily IcosO. We may 
leplaeo tliis by a l.i>er of 
uniform density p and vai \ 
iiig iioimal tbieknes^. Li t 
the thiekiiess at any p«»liit 
measiirrd pai.dhl to llie 
magnetic axis be f; then 
the normal tbiekiiess is 
lieiiee fUt'iiHO 
liosd, and fU I ; /.r., ( 
eoiistant. We neiy tliei'’ 
foie su]i]iose llu* loagin! 

rephieed by it.srlf (tig. 21 
With a niiifoim \oIumi 
distiibiilion p of posit i\« 
magnetism, and itself dis- 
]ilae(sl thiougli ii dist.iliei 



That is, its action may bo iv]in-enti‘d by two paitieles of 
inagiie,ti.sm ,1^ and .1.^ a< its t\^) omls, ami by a eontimious distribu- 
tion of free mngnotisin along it-i length wlmsi* density is U.\,U.s. 
T^s is of course merely a particular ease of Poisson’s distiibuUon. 

When a body is solenoidally magnet i/od, the. magnetic foiee 
1 both e.xtornal and inb-rnal depends Mdely fiu the .suifaee dislii- 
biitioii, i.e.t merely on the <*nds of the .soleiioitU of wdiiidi tlie. IhmIv 
is composed. Wo may therefore suppose the two emls of .any 
solenoid joined by a so(onoi»l of e«pial strength lying in the .surfa< e 
of the body. Proceeding thus, \ve may in an iiilinite number of 
ways construct a surface layer of lainfnifinJJif magm-ti/ed matter 
whieh will Tepresoiit the inagnetio action of a solenoidally 
magnetized body. Tliom.son 1ms shown by means of a liigbly 
intereisting piuco of analysis bow to lind the eomponeiits ot’ this 
tangential magnetization. See Ihpndt vf J\ij/rr.s on Kb'drit'itnonU 
p. 401. 

Tho magnctic*thcorcm.s just stated will suggest at once to the 

» Ilansteen, MagnHiimm <Ar Krde, p. 208 (ISIU). 

* MamrtUmui dcr ^rdewp. 202. 

> JtMuitate M Mag, Fertlu, 1837 and X8«0. 


1 ’ig. 2 L 

.1 dileeliMii o|i|M»site to tlmf of 
flume di.st 1 ibutmn - p ; or, whiidi 


^ III 

m.’igmdi/ation willi aunihnm m 

eiilues to the s.mn; thing, lie* |MiliMliul of !he magnet at P 
p(ll P'b where 1) i.'.the pf'eiiti-d at Pofauiiifoim volume dist i i- 
hulion of density \ 1 throughoiil the magmd, ami L' the potential 
of the .same, at a point P' di'-til.neil thioiigli a lUstaiice /. in the 
diieelion of magm l i/ ition. 

If /, iiif n he the direct ioii eosiius of the magnetie axis, this gives 
at unco 


V 


ur 

//P 

<i "■ 





f/r 


V,/..- 

1 

i to , i 



Isl 




AX i-i;v , (’/ 


(/0|P. H 
irttost 


wlieie .X, ^ ,Z .lie I he i ompoin libs of tlie lesllll.iiit bih e din to \ tdillilO 
iliistiihutioii p I 1 thioiighout the body, and A, 15,1 ' the u»nipoin.]jt.s 
of llie magin ti/ation. 

Tho same result iiiay al.so ].eai lived nt thus. Tin- [lait of tho 
^lOtcntial duo to tlie, element Ur is If/ceos ^,V“, Inn, this i.s the com- 
ponent pat illel to tho direction of I of flic result. in t force at P of a 
volume dmlributioii whose dciisil ; ih Uv b; I ; lienee, since Iha 
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(liuitioa /»f I where* the saiiif, Gie wluJ'* poteritiiil is the 

(•oni|»f)in‘iit |»jinillel to the of tin* body <»f tlie ivsiiltiint 

fon*fj jit P of a volume distrioution p J tliroii^'liout its whole 
exleftt. This ^ives at onee the exjuession fd (2!*' l«»i‘ V. 

Sphere. Ill the iMse of a uiiifonidy sjilo iv of r.idiiis a, tin: axis 

hfini' paralh'l to the axis of a’, and tip' leiilic al tin* oiij^iii, we gel, 
if /' be the distaiiee of I’ from the ho r't' iii il I'oiut.s, 

V (30); 

ill other words, tlu: exlein.il .n-tiim i'^ tliat of a iiia,!j;ni‘i ot intiuitely i 
small dimensions, liavin^^ the .same moment and axis, placed at the j 

oentn*. I 

Forjiitenial iioiiits 

' ‘ \ ln\r ( 31 ); 

wheiH'o it apjiear-i that llie m.i'Oietic folia* iijside the sphel'i* is con- 
Htaiit ill magiiiludi* and in iliie* I pin, hi ing (ijiposile to the niiii«)r)ii i 
niaum'tizati'ni, and enn.il tn *ffi. 

Ellipsoid. 'I’lie potential <d a luiitinmlv ma'^m-tizeil ellijisoid may he .simi- ^ 
lavly treated. l.el theine.in he at the eeiilie, and the a\i‘s ahmg i 
the ]>ii)K'ipal di.inp-lei nl 1 lie » Hi )i'-><>itl, whnse h-nytlis ale 2/>, 
I'liid let /, e/, II lie the diieitpiii ensines iif il'i magiielie ii\i 
Coii.sidei hi.^t .III ( \ti iiial jioint. Theii,^ it 

I,,/' lU&r., N-ic. (31), 

Ja VO/' 


from a luuetioii ;//, which is S(|piielilin‘S railed tho “potential LanieUlUf 
of magnetization, " • so that inagneti* 

zation. 

^4'. “-2- <”>• 


It i.H obvious at once that the family of surfaces ^(ar, y, z)«const. 
eiit tho lines of inagnetizatiou at right auglc.*i ; for, if dt/, dz be 
the projections of llie cdeinent of any line on tho surface, we have 
hy dillerentiiition • 

dju + -d// + 0 , 

lU ill/ ‘ dz ' 

/ Ad.r I lid// fCds-'O , , 

which is tlie analytical expression of the property in question.^ “Wo M^etih 
t!. -n ton* sii[»piise, a lamed lar magnet divhicd up by these sur- shtils. i 
hn*es id magrn*ti/af iiiii iiili) an iiiliiiite iiiiinhiT of iiifimtely thin 
noniially magneti/ed .shells or laiiielliR. It can be shown Uiat the 
priMlnct <if tin* iiitcn^^ity iif magnetiziition by tho thickness at' each 
point id' liny mp-Ii sIm*!! 1> tin*, same ; for,*f Vt s)**c and^(», ff, s) 

-(• t-Re he the ei|\iMtiims to the two surfai'e.s hounding the sholi, Sv 
tlie normal dislann* lH l\M*«*n them at any judnt, we haV6^ 




Tj- ‘J jTtf/ir 


■ I <!>)<( 

where a is the piiMliM* root id’ 


dr 


i-^/G 


hence 


d(/> f/rf; 

./.y ./!* 


,/r 

\<0J ,lv 




dtj dv f/'J dv J 


we have 
lUid 


<f ’ \ <(i ^ Ir I ift ^ I 0 

X l.p, Y-M//, Z - N;3, 

V .Mw I liM// I GN:: 

where it must he. iciiP iiihi rul that It, M, X are fuiiethm.s ‘d .»*, 


-^1, 


(33), 
/A -) 


inasmiU'di as a is so. 

If (./’, ft, z) hi* an inti rnal point, \, V, Z arc the i'omponcuts of 
the fiina* iluc to a similar niid siinilaih sitii.ilcd ellipsidd IhniUgh 
(a?, ;//, 2 ). la*t it.s axes hi* ;»//, jih, pv ; wc now have 


wl 


X Iw*, Y M//, Z- 


'1-n Jill pi I pc/ 
•'u ' 


dtji 

*^{p-(fr i </»)''(p*7r-l (J}){p‘r I Iff)' 


or, writing </>• ji-iji, 


-'Imthcr , 

V ( 


iiij/ 


M -lii., N • &.•. ( 31 ). i 


pt- 1 f if/ 

AVe thiLS ohtiiin Ibr V, 

V AI..r 1 IJM// I GN;, ( 35 ), 

where L, M, N arc imw constaiits, winch icniain tlic.same sohuig as 
the ratios of the a\i*s jniiaiii niialtcicd. The ••ompimuils ol tin* 
force inside the ellipsoid an* 

a-* - A Li, I’lM , 7‘- -rX , . . 

The force is therefore imilbnn ; hut its iliicctpni dots ind -•oinciih* 
with that id’ the magni'tiz.ilhm, iinh*ss the hitler he p.iralhd ti* one 
of the princ,i[)al diamctciN, ami then the iorce is opposite in ilinc- 
timi to tin* magiieti/alion. It will he oliservisl that the fon e uisnh* 
similar ilUpsoiiU simil.irly magncti/cd to the sum* illt^•n^ity is 
alway.s the .s.imc. 

For an iddati* i-llijisoid of ivvoliilioii, in Asliiili 5 r ’-u.\ I r-, 


L *17 


1 Vi 


•), J1 


VI 


1 


Fora Vi'iy lh»t td»l.it»* illipM'id id ie>ulutiiin L * lir. M--X -ir'a/c. 
For a lu'ohilc or o\iny I'llip'ioid of ii-v.dutioji, in >\hich 


M 


X Jtt 


c V I 
1 


1 


1 c 

1 , l-f-r 


li) : 


1 


~1 


From the formul.c tm an rllipMiid we i oiihl ca.sily di*«liice those 
for an inlinitely long t llnitii m riicuhn i-^linder; \u* have meivly 
to make one of the axes iii'niiti*. \Vi* liud in this way, for instance, 
that the force insiile aciicnlr r cylimh'nd' iiitmilc length magnetized 
trnn.svi'iscly is 2irl. 

'I’lie read**!’ will liiid it intnr-.rin.; 1.) r.v.iniiiH- tin* v.-dui'.*^ ot the 
inagiielie iiidm-noii in tin* Ion going i .m-*.-, .nnl to M*rify it.-, normal 
continuity at Oie siiifaci* of Up* in.igiicl. 

Lftitirl/i(r Mii'tur/b form anollicr \ciy imporl.iiit clas.s. In tlicm 
the C'mpimenl.s of imigneti/atioii are ih nv.dile hy iliHereiitiation 

^ tict riioinaoii aiul Tail,,Va/ii/i</ ,oj. j. j 


i.fi., IR*^- Re -eonsliint for tin* .saiin* slndl, xvliich was tO he proved# 

This piiMlucl is e.ilh il the s1n*ijgth ot tin* sin'll. 

A sill'll, whii li is everywhdc noimally mngiictiml, but whoso 
stri'iiglh isiiolconst.uit, is called ii “ complex shell a magnet made 
lip of .siii'h shells is e.illcil a “eoiiijdex lamellar liiagnct.*'* The COD- 
ililion to he .satisfied hy A, 13, C in thi.s ease is simply that tile lines 
<d' luagiietizutum mii.st he orlliogomil to a family of surfaces, t,f,, 

Ad.r I lid// i-tV/niiupt be i*onvcrtihle into a perfect .diircrontial by 
multipheulioii by a factor ; olherwiM.* that 

Tho potcnti.il at V of a simple magnetic shell of strength » is 
given hy the lormiila 1 

A’ /y icnsddi^ , rr dSeosf> . 

' d/ ■ i>- jJ 1>“ W- 

xvhiTo Cl) is tin: solidianglc siihii-mlcd at the jioint 1 ^.* There is a 
eoiiventioii here a.s lo sign, viz., that .sida-of the shell is positive 
towaids whii'h the lines ot magiicli/iitmii jass, and the solid angle 
subtended at ]ioiiit.s inlinitely Jic.ir that side is positive, while that 
subtended at points iiilinitely mar tin* other side is negative. If 
■wo cause P to movi* fioiii the ]M)sitive ,side. away to intinity, then 
luii'k from intinity to the negative side, or to move tinyhow from 
inlinitely near the po.sitive snii* lo a jioint inlniitidy near the nega* 
live siih: without cutting thmugh the shell, it will decrease COH- 
tinuou.sly hy -iTri; if xvo p.iss tfinni(jh the shell from a point 
inl'milely near on the iiegative hide to a point intiuitely near on the 
positive .side, there will he a sinldnj iiieivasc of iiri\ tangentially tO 
the shell there is eonliniiiiy. 'I’he potential of a closed shell is 
evidently zero for any external jioint, ± Itt/ for an iutcrnul point 
aeeordiiig as the jiosi! ive or m gatne, side is iniiormost. It appear® 
also that the j»otenlial of a siihjili* magnetic shell depends merely^/ 
on its strength and on ils l.iuimlary, just as that of a, magnetici%^ 
solenoid dejiends-men ly on its stivngth and the position of Its- 
einl.s. ' ; 

A lamellar magnet will in general he made UJ) partly of clO-^fed Pbtentfil]| 
shells, ami jiartly of hln lls wlio.se boundaries lie on th( 3 i*iurfkce ; of li^ffiel*^. 
only the latter of i*i)urh.* i*an mllnenee tli (3 potential at ^'external 
points. The general i'xjuession for tho potential at any point net. 
l’((. 7), Oi-s • 

• ' t 


-/ 




where 0 is the angle between T) and the outward nornat&l lodS, and 
</»' the value of </} at the poiiil {, rj, ( (zero of COUmjf (tfftt (1>® outside 
tho inagMiol). The value of V thus found ifi not dSkontinuoiis ot.. 
the snriaco us might ho supposed, for both the Bttr(l(be\intcgral and ' 

• To be iliiiiiiicaiitliei) of coiinw from the uiHOnetlc pofamtUilt 
3 UttUM, Ailytinttue Tfuom f 88. •' ^ ' 
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4ir^* have discontinoitics there, and they are equal iu amount and 
of opposite 8ij$n. * 

For MI external point the potential is 


Vactt>r 

tial of 
liiiiittllar 


The immediate , ini^pretation of this is that the |K>tontia1 is the 
same os that due to i normally magnetized layer on the surface of 
the body whose strength at do is ^ ; in other words, f/m external 
action, oveiy hunellar magnet may be replaced by a complex shell 
on its surface. 

There is, howeverj^ another way of looking at the result. Since 
A, B, C are derivable from a potential tp, tlie dillen nei* lu-tween tin* 
valhes of ^ at any two points is siin])ly tlie value of the line iniegral 
f along any path between those points, lienee 

if the tangential romponent of inagnetizalion be given in direeliou 
and magnitude all over any surface, the value of (^, a rtnisiant pris^ 
is given all over that surface. AVc conclude t lu rdorc that, if a ImmIv 
be lamellarly magnetized, and we know llio tangcnlial cotnponent 
of its inagnotization all over its surface, its external a« tiiui is deter- 
mined for a constant c added to tp will simply ad«l to the surtaec 
integral .‘ /'•V 

.. /y"oosg</s 

. ..v. , t'., 'JJ !>=“’ 

which,' being c times the whole .solid angle subtended by thesurfai-e 
at any external point, vanishes. For anot lu r very iutere.sl iiig pr»)of 
of this result, see Thomson, lUprint^ p. ;U>8 .v/. 

, The vector potential of a lamellar nuigiiel may he, expri*.ss<*d by 
means of tho'formulai 




Kihj r/. 


ilz •h, / 


:V-M 


( 10 ). 


(ftp 

m-, 

dz 


d/y 

pi oof <»f tln» llieoreiiiM of 


Potwi 

tial 


These fbnnula* furnish an immediate 
Thomson above stated. 

By means of the last of them, it luis been shown in the artii le 
BriEOTRIOrry* that the vector potential of a simple magnet ie .shell 
energy of can, as might be expected, be expressed l>y means of a line integral 
Diagiastio taken round its boundary ; in the, same nlace it. lias also been shown 
iiboll,Ac. that'the potential tSiergy of such a shell iii a luagie^ie lii*hl reduces 
to a similar lino integral ; aiH tliat the mutual poteiili.il energy of 
"two such sliells reduees to a double line iiib'gral taken round thi'ir 
boimdaries. 

Appmxi- important atiproxiiimte expression for the potential of a 
mate magnet at a point P, who.sL* dislam’e y fr«»m sonif eho‘*eii point in 
expros- tiijj magnet is great compared with the greatest lim ar <liiueiisii>ii oi 
Rion lor magnet, may be obtained as follows. Li-t the ( ooMlinatfs of I* 

magnetic respeot to the chosen point ami any axes thiougli it lie (, r/, 
P^^**®* and let ths ♦coordinates of any point in the body n f.-m d to tht wimr 


tial, 


axes bo,X!; y, «. Also let D*- { (( jf i ( 7 / //f i :)- 




and 


lefr=^‘({» + 7»M'(-y, s-{;r-+y^ I -r-y, I v'f t C-- Then the 

poteutia] U at {x, y, z) ol a unit pole plaeed at 7j, Cl >'< given by 


/"S- 

.5 


tt 1 ^ ^ 

D r 7 *‘ 'jy 

H Uj -f Ifj-t- Ifg -I- Ac., 


8/rV 


2/' 


-t-«Ve. 


by a well-known theorem, wliere ITj, tr^, IT.,, Sic., are splirri«al 
harmonics of degrees 1, 2, .*1, Ac., in u-, //, z, ami 2, 3, I, A«’., 

7?i C Now, by the theorem gf mutual potential energy, the 
potentiiu V of the magnet at ((, U» 0 tbe p<itential energy of the. 
magnet in thc';|lcld duo to a unit pole at C) ; lu nee by (17) 

■ ■’t •.|9?y,+V,+V,4 &e. 
where Vj ai^8e8.|roin U„ Vg from U„, and so 


r/U 


1 - i/r 

dy dz 


(il). 


^ . *. ■ a i.’ ^li ^ V* ^ !l* Ae. , 

ydll be sphericfd^hkrnionics in % ? of the most general kind, 
involving - essentially 3, 6, 7, . * . constants respectively, 
their doles' be^jg r % -3,... - / re.sppctively. Tb ” 
stants will, ' howmY(! depend in each case on a larger nuinber (»f 
int^als taken thimiigliout the magnetized body, thus the constants' 
hj V< will depiiDj^ ,U||(m l)(i+ 2) integrals.'^ There is 110 dilli- 

^ — — -- - — 

, nfPaperi on Electricity and MofnetUm, p. .*192. 

* ndft'jtict Is a farttier If that were wanted, that the masnetization of a 
csim^-ba .detenninsd from iti external aettou. 


culty in writing down these tenns excc]»t the b ngth of the formula. 

rutting 

"j ' 

h-fffXxtfr, Vi^ff/V^Udv, S .///V,dv j . (42), 

V Q-Ac., K &r. I 

Wc got 

V -- - K ^ ^ ^ Jtc. (43). 

It m.iy 1 m* shown’* that, in the most general ease, if wr tak«,^tha 
axis ol ,f p.u;illcl to tin? niagm'tie axis, and the origin at the point 

-;(21, .M-N)/2K, 1!/K, <.)/k}-,'' 
and turn tin* ax»?H about an angle tan *1*/(M - K), the above 

I’rduiT.s to 

K4,,.(M-N)(,» i-) 

All intin-sliiig paitirular ease is that in which the magnet is 
syinmctrn.il witli icspcct. to tlic lliris* ^■ooldinatc planes. if we 
Isilo* its .IMS to be III llic avis i»f ./■, ilicii, sim-c all tin* integrals 
li, M, l‘, ij, 11 variisli, V., ili.sajipi-iir.s, of the next .set only 

A, A, . (4r.) 

reiiiaili, and we g4*t 

K{ ^ 3 ,' 3 j:=) I A.,( 4 ,r f-- {-) l A,,( 4 j,‘^-{=-V-)d 

ii/-'' 

(46). 

The potential to the sjiim* d<'gn*e of appmxim.ition of a ]iositivo 
and neg.iiivi* pole of .strength /x, ])l.iced oil Die ni.ignetic a.xis at 
distiinees I L and 1. from tlie oiigin (eenlre of symmetry), is 

y,_ 2 ;uL(^ 2 ;.I;‘{I‘ 3 {'^ 3 r 3 C-i. 

2 ;-' 

If W4* attempt now to find g and 1., so tlwit tlie two mngnetie Ideal 
systems in. IV he eipiiviileiit, we tiinl dillen'iil v.'ilue.s for L for I'upresen- 
diil'eieiit jKisitioiis ot ilii* exterii.'il point. It, howi vei, the magnet, tative 
be Hynimi'tiieal o/xm/. //v o.i/.s, so tbat t\» then the expression magnet, 
for V iedue»-s || 

Kf . 3(A,-A.,)i(2r- .V 

wethenget2/Ltli K, amrJ/xIi*- o( A] -■ A.>), w heiicejj" Aj,)/K. 

In either words, in tin* c. use of a magnet which is synimelrieal aliout 
its axis and al.so ahout an n[Ualori;il pi.im*, we e.iii repieseiit the 
e.xtern.il indion liy im*aris ot a lixeil ide.il magnet, [iroviiled liiglier 
poweisof the ratio of the gie.itesl linear dimension ot the magnet 
bi the distaiiee of the ]ioliit eonsidi'ii'd thuii the fonitli <'an he 
liegleeted. It i.S to he ohsejv'ed, ImweVer, that if .\j A., the 

h iiglh of the ideal iepre.sen1ali\e magnet will he ini.’igiiiarv.'* 

.\ lonvergeiit series Ibr the miitiKd ]io1eriti:d eiierg> of twoSenesfor 
ni.igm?!s M and M' may hi? ohtaiiied fiom the sextnjile inti'gml of mutual 
bet the origin he a lived point Oin M, amllet llie ( 00 1- potential 
diii.ites of a fixed point t>' ill .M' with leferenee to a .set 4if a\4S ll\id energy, 
ill he 7;, C; further, let .c, //, r;;md.c', //, tic the coordinates of 
any eli'iiients ^/e and r/r' in 1\I ainl M', thea.xes hciiig in the former 
«Msi* till* .sy.stcm already indiiatnl, in the latter .1 parallel .sy.steiji 
through (V ; llieu, if/’ denote (('•'’H ly I C")b suid Sj, Sj,, Sj .stand for « 


d d d 


wi? have 


dC 

W /di</ilr'{M, ( US., I (’5i)(A'S, + K'«„ l rs.,)f | i 5«„). 
whw «n' - ' 1 (•’' .. '(li, I 0/' - i/'iS. - :)S., I 

or 

. . (48), 

xvhere AV,, \V.,, AV.„ are .spherical h:nmonii*s in 7 /, ( of degiee.s 
- 2, - 3, -4, Ae. ■ 

If w'«* iiegloet all the fi rms except tho.se of tlie first order, which 
iimouuts to HUppo,siiig M and M' iiiliiiite.ly .small, we get 

W KK' j ff'Sy i ... -I (////f I ///'// )5«5^ I ^ ^ 

If 0^, B., lie the aiigle«i betW'eeii theaX4*s of M and M' and the line 

« See Sir W Tlunnsnii, Jii'priut, p. :il).S. 

6 Tilts point IS .soinetlrnes culled the eeritn* of the mni'iict, iiinl tJie new nxes of 
Y and Z Its Necoiulaiy axes. It should In* ohserM'd, Imuevet, I lull this “ ( ciitre " 
Ls not iiecessaritv the middle pmnt of the line joining' the muss eeiitiesof tho 
positive and neifutlvo magnetism. On llil.s .suhjeef see » pap(;i hv Belfmnil, “.sul 
Pntenzirtle Miignetien," Ann. tt. Afaft>m . IHH'j. 

6 C/. Hiacke in Poipj Ann., ]». H‘i, ts7:i . and IVo-.;* Attn , n. s, 1R79. 
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lio I tin* reiiliv of M to tlu r fiitro of M', and il«‘* mukI*- l>t*tweHin 
tin ax<*s, thi.i i n luces to 


w - (<«>s «,5 - 3ook«, -•.««.,) 


Aftioii From tins fornuilii \\'e can di-rivc at om c by jlilbirciitiation tho 
lictwecii fonai of IrauHl.ilion and tin* couijIi* uliont tin* »*i*iitrc of M', which 
two in- jc]m}Kcnt the action of M ujioii it. An • liM^aiit synthcsi.s of this 
llnitfily action has been f^ivcn for tin* nni-,t, ^n nn.il <*.i.sc )»y Tait.' It will 
Miiall be sufliciciit to (‘onfino ourselves lu re to I In* case wh(‘rc the magnetic 
magnets, .axes are in one idaiic. In tliis case i 6, ft., and W iKJcoiues 
KK'isinflisinfljj - 2 «*f»s «,( (»*, ft, 1 )t*i l>y X, V, L the forces 


MAGNETISM 

whore T, and T'l are odil functions of the relative position of M and 
Af', but Tg and Tj are even. ln*Yhe case where M. and M' aro 
symmetrical aianit three orthogonal planes, 0 and O' being the 
centres of synirnetry, Ti and T'J vanish, and the writer has obtained 

T rp/ 


(49). 


(62), 


of translation pariillcl to MM'iind 
decrease a^) and tin* rf»ii|»l(* t< ii'liii;.i 

r/\V :;kk 
ilr 


]M i cndii iilar to AIM' (so as to 
l<j Cl ii'.iM* 0.., Me hav 


X 


L 


r/W 

nlQ^ 

il\S 

</ft. 


JW 

KK' 


(Mll'b 
{K K" 


ft, licostbcoso.j) 


11(0^ -) ftj 


(50). 


( M n 0, cos 1- ‘i « IS 0, si 11 (tj 


Force of 
transla- 
tion « 
(dist) i 

<'iiii|il(* f 

^disl) 


Trinl.c, 

|in\\ cr 


mod iiii|»oiliini conclnd( II bdlows at once from these for- 
VI/., tli.if llic translalory torec.s vary inversely jw the fouitli 
of flic dist.iiH'C, M’lici(*iis ibe diicclivc couple \arics inily 
inversely as (lie thud |M)\ver. Il^■ll(■e flic couple may be ipiite .seii- 
silib- lit distaiiees lor \vbi<*li tin* force of tiaiislMtioii is inappreciably 
Mii'ill. Tla*se coin bisioiiM ripjily of coiir.se eipially to any pair <»f 
magiicliycd bodies, provided llie distaiiei* bciwceii fbcm be .siilli- 
cicnllv great as i-ompai cd mIiIi tlicir linear dimeiisions. This, 
applied tolliec.ise of tlie eailli, al oim* explains the ]ibenoniena 
Ibal pu//led Norman and the earlier magiielic iibilosoidiers so 


tiiniily. 

(A) 

'riic ti)ii"\viiig 1 

X. 

•.irli'-ubir 
♦) K K' 

<.*‘ 

< :irc' itii|>uHiUit (tig, 2.'>) 

0, 1,-0. 

(li) 

P| 0 ,. 

SKK' 

Y 
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•0. 

C) 

e,..n, ft. 

X .0. 

Y 

:UvK 

2KK' 

(l>) 

0 ., - 
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0, X -0, 

Y 

K K' 

, KK' 
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Ocllci't- 

mg 

magnet 
“end 
on ” and 
‘ ‘ bro.id- 
side on.’* 


y 


y dY 


(53). 




The last two c.ises are < speriallv impol taut : Ibe position of the 
deib I ting magU(*t in (G) isd'seiilied as “end on ” (eister llaiqdlage), 
in (In ill “broadside oil'’ (/Weller Hallptlage) ; it will be noticed 
Ibaf llie (oiiplc in the foiiin-r i ase is doiilde that in the bitter. 

NA 


s 

Fig. 25. 

Closer If the terms of the si eoiid and tliiid ord(*r betalcen into account, 
approxi- and the iingiict viV be (b fleeted Ibiougb :iii angle <p from its 
matioii iiriginal imsition b- delln ting magnet (1.) origimilly end on ami 
(IJ.) origiually broadside on, wc get for Ibc couples 

' 1 ' 


for «U'- 

lleeliiig 

couple, 

end "II 

ac'I 

uro/'i 

side j 


1 . 
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TI. 


"KK' 

jrS 


r* 


...] 


(51), 


Quart. J{jv/r. Math.^ 1860 ; aud Quattmionif § 414. 


-6{K(3A'i - 4A', + A',)-K'(2 Ai-A8-Aj)} | 

T'j » - 5 { K (12 A\ - 11 A'a - A' 3 ) - K'(3 A^ - 4 A, + A,)} j 
where A|, A.^, Ac., have the meanings above assigned in (45).® 

i^phre. Mtujm'tued in any ^fanH€r , — This is the most Gauss’s 
interesting of till tho cases that fall under tho present theory of 
section, both from its being amenable to mathematical _ 
treatment and on ac(!ount of its historical interest. It was netism,^ 
first discussed in the beautiful memoir, entitled Allgmeme 
Theorifi dtn Knli/Kn/nf fismus,^ in which Gauss laid the 
foundation of the rational theory of terrestrial magnetism. 

The following is a brief account of the theory, which has 
not been greatly added to sinco lie left it. 

Let X, V, Z bo the components of the earth's resultant 
magnetic force at finy point on its surface, in the directions 
of geographical north, geographical west, and vertically 
upwards respectivily. 'I'he force is completely known 
when these are given, sincii it depends on three elements 
only. Jf II, f have the meanings formerly assigned 
(p. 220, 221, 227), we liavo of course 

11 t;m5 V/X, tiuu -- Z/n/X- - dY^. 

Again, if V be tlie magnetic potential of the earth* 

/ the latitude,, and A tlio longitude of any point on its surface* 
tlu;n, supposing the earth to be a sphere of radius a, we 
have 

^ _ 1 (lY Y. „ . 

a (U ’ rtco.s^ iiK 

r denoting the distance of any point from the centre of the 
earth. When V is known, therefore, the force is com- 
pletely determined. 

If now wo suppose all the magnetized matter (or its 
e<|uivalcnt — say, electric currents) to bo within the earth, it 
follows, from 'tlie theory of .s[ilK‘rical harmonics, that wo 
can write down a ctuivergent series for its potential at all 
external points, when the potential at every point of its 
surface is given. In fa(‘t, if tho expansion of this surface 
potential in terms of surfaco harmonics bo 
s, dS.. +S.-f- 

we have for all external points 

The number of terms of this series that must be retained 
in order to obtain a siilficicntly accurate representation of 
tho phenomena will of course depend on circumstances, 
and can only be ascertained by trial. S^, Sg, ... S* are 
functions of known form, containing respectively 3, 5, . . . 

2^ + 1 constants ; hence, if terms beyond the order may 
be neglected, the expression for V will contain 2i 
arbitrary constants. These must be determined by obser* 
vation, and then tlie magnetic action at all points on tho 
surfaco or outside tho earth* is known irrespective of the 
internal distribution of the magnetic causes. 

If wo look at tho matter from the general point of view Date 
that V is determined when its surfft;)e value is known, 
have the following propositions. ^ tJ’e 

T. V is determined when the vertical force is known at earth’s 
every point of the earth’s surface. magnetic 

Fur, let tho sill face vulue of Z be expanded hi a scries of action, 
.surface harmonics of whioli tho 1 “* is Z, ; thed , equating this to 
the harmonic in the, surface value of Z« -dY/dr derived from 
(.54), WR have (i + ljSi- aZ„ which determines S|. Thus the 
proposition is ]>roved. 

: ~ ‘ R^-d.JKag. Vereim, 1888.~ 

See Thomson and Talt, vol. i. chap. 1, App. a and B. 

^ 'fhe term S, uf course vanishes, since the sum of the positive and 
negative 'magnetism within earth is zero. 
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11. The Biirface valuo of^V, and henco its gonci’al valvu* 
for external points, is determined if the northward com- 
ponent of the magnetic force bo known at every point of 
the earth's surface. i 

This followH at oTiee from the fact that the the valm-s 

of V at any two places is the line of tlie Iohm* 

uni/ 1”^^' them ; thus, if V„ be the value of \ at tlie 

geograpliical north |>ole, we have 

Hut thfl eoimtant does not aiVcet tlie value of V: In m e 

the proposition is estahlisliciL 

Ilf. The same conclusion follows if tlie wi‘st\\ard 
horizontal component be known all over the oarllis surface 
and the northward component along any oin* ineiidian. 

In tiiet, if V lin tlie jioh-nlinl at :iny ]t]a<'c lalilmh' Is/ 

uml ioii^itiide A, then 

Wv : v„, 


llie first lutejrration heiiu^ pi rfniiin-<l :iloii'j llii* "^iM ii mrritli.iii, tin- 
.second along the jKUVilIel nt l.iiiiiul.- mu icspuMiIiii.i: l<> tin* pljn e. 

From J., II., and 1JL wi- Jm\c tlie ii inarkulde con- 
clusion that, if the vertical (‘oiuponeut be given all *>\er 
the earth, or the nortliwanl component or tin* we.siwaid 
component and the nortlnvard along oiui [mrallel, then in 
each case tin*- other two elements are di'teniijm‘<i. 


A]i]ir()Xi* (Ifiuss gives aTuUlicr inlcn-sluig :i|t|ili< ui the liiu* intiL'i.iI ul 

mution inagm'tii.’ foree. If tliis uiti-guil l>c l.iUi'ii .ill KtuiuhiiiN < lo-nl .-ui \«* 
hymivins tiv polygon, tlm re.sult is /mi. L'-i < xph-^s ilii-, lui env gt '»•!« * ic 
(if the triangle A 1 j( 1 , at whose veitin-^ iho luui/dm.il j'uin' li.is the 
line 111* .11 ^ 

ti'milof ii|i lloi Ifthc inelinaliiUM ofH p» T.i’ ..1 i; .upI <’ be a.nule'. 

to ( ’A at C ami A fi and fi\ to All at \ and IJ 7 .md y\ tli<*ii, if 
the ares IIC, <JA, Abbe not loo long, \ve iii.i\ opl.iee the nnn- 
poneiit along fUt at every point by the a\eiagi'(it its v. dues .it II 
ami ( 1 , and soon. We ihu.s get 

JBO(ILeu.suH llposa') 1 ',V (II.,eo>,/-{-j ll,ios/f) 

+ JAB (H|C(^s 7 I JLeo-,7'; 0 ......... 

]f we supjiose the values^it II .it P» and (' t<i be hnown, and the 
YaliujH of tluMleclination to he kiinwii it ail thiv.* pla. . lli.-;d-o\e 
eipiiiiion deterinilie.s the value oi J1 .it A. ( 'alenl iting in this w.iy 
from observed values at (lottingen, Mil.m, and P.iii^. (I.oiss t<»nnd 
ior 11 at Piuis O'fiKim’), the ebsened \.ilne III mgO'M'^oj, 


ExU-rnal ft has been su[iposcd hitherto tlmt the iiiagnetic cunso.s 
aro entirely internal to the earth. Tlu* foregoing 1 henry 
nitenial ^ js eorrect. 

I :iii.‘<i-s ol * 

iMltli’s If WO SUIiposo that tliere are exleiual eaiise'., then the ])otential 
niat'ni'tic iutorrial ])()ints due to these will b.* 


action. 


T,+T,; -T., + . . . T,( 


T„, Tj, To . . . Tj being the dill’evenl harnionies in the suifaef 
value of the, part of the ]iotenti.d due to ext- in.d e.mse^. SuppoM- 
now Iho whole vertiind foiee dedueed fiom oh-^ei Milnni lor all jiaits 
of th(3 earth’s surface, and exp.-mded in a .seiiesol .snil.iee haiinonic-, 
the of which is ; then, since this is the sum of the, d'* hai- 
nionies in the p.U‘ts ilue to inl<-nia! and to evli-rnal e.iuM---., A\e Ii.im- 
-(/il)S. !/T. I//,. ^.o7). 

further, suppose the smfaee varm* of V delei mined fioni ohM-na- 
tions of horizontal foree, and h t tin- /*•' haimonie in it be V,, then 
we have 

S,-4-T, --V, (n.s). 

From equations (5?) and (58) we, can del ermine S, and 
T„ and thus fettle how much is due to extcnml and how 
much to internal causes. It <locs not iqipcar fnuti (d>si*rvm 
tion that any Hensible part of the value of- V arises 
from causes eScternal to the earth. 

^aussljui Wfi liavo seen already that the, aelion of any body can he ie])re- 
‘ Urilni- sented at exterual points i»y an ideal layer of positive and nega1i\e 
’•ai fnj. niHgnctisni. Gauss linds for the surface density of the layer in 
‘vrc. ih« Qf spheric-al body like the earth, the expression 

tV/ft - 2 Z)/ 4 ,^ wmcR may be lledueed immediately from the lor- 
luuhc already given. 

tf we dra^ a series of equipot6*ttial surfaces correspond- 
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ing to smnll cquidiircrcnt values of V, these will cut the 
cm til’s surface in a .^^cries of cquipotential lines, whiciv are, 
tallcil the magnetic parallels." These lines obviously 
have the fidlowing pro]>erlios. The hoi izontal force is every- 
\vlj(‘re perpendicular to them, niul is at any j»oint inver.'^ely 
proportional to the distance lictwceii tuo conscciitivo 
lines there. So tlmt, if these liiie.s were diawn upon a 
tern ^lrial ghd»e, their crowding would iudieale iiiere:i.sc, of 
hunzoiitul force. ‘ The lines of hori/outal force, or “nmguetic 
m(‘ridi:ui',*’ tin* tangent at e\irv jioiut of which is pu.Slhd 
ti» the lioii/outal coiu[»om*iit, are eveiy where orlhogoiml to 
the nmgiielic parallel^, and tln‘ir [lo.dlive direc tion is from 
piiralh'h ol grc-.itc r pHtentl.d to p.iivdlc h. of le*'*- potential 
If, .IS li.i. hit-ji tiu'itly iis^-uiued liilJieito in {leeonl.ince with 
the le-uih^ ot oh.-i r\;itioii, the |-idi‘nli:il on the earth's 
.Miif.ici- ]i;i\r but one iii.ixiuiuin uiid oiU' jiiiiiimiiiu, then iho 
paiallcTs will be eloMil c urves exjniidiiig .‘-ueci " d\ ely from 
the nmxiiiiuui I'miit and then elo.^iug again loiiiid the .niiii- 
inuin p unt, and the iiiagin t ic niei idian.s will all run hctweeii 
tliere two pc lints. It i.s clear I hat at each oi tln*st points 
the eipiipotent i.d •'Uihice ;ind the earth’s surf.ice touch : at 
the niiniimini point the line of lotnl lesullant luie will 
pa.ss /o the earl li, at the niavlnium point // o/// it ; nt the 
lornier. theii-bue, tin* nm'h c-ml ol a tieelv .-^iistiended 
nec*db* will dip \ ( rl iiMll\ dnw nwaid at the latter the* .\nuth 
end will do the* same. Thi . i-. the /inipb ^t pi/s-^ibb* caso 
lor a niaviieti/.ed .spheje. It i,>i la y to .*.ee that, if wo 
ine.-inorlli pi ]>onit tin hV surface fit 

wliieli the lioii/.outal iiiteii .ity xaiiishc'., and the dip is !)0’, 
tlene rni 'lit be luorcj llniii one saicb [loinl. Coiisidi'i* llio 
■?eri(e. ol uipvdeiitial Miilaee.s 1, ’J, .'1, I <1 in |iy, 
lit/,’ each wiiieh has two caniiieiices with a ilepre^sioii 




Ki/. 2tl. 

betw’ec ‘11 iliein. 'rhi* line-* O, A, e, »/, »\ j are the .sictions 
of tln'.Mi by the earth’s .-.urfaee. ] ju.d, toin hc'^ tin* .surfaco 
in ii : and, if tin* jioli ntial im ii'asc* in the ohler in which 
the suvfacM-i ;in* nuinbi ncl, f/ will be a, iioith pole, 'fho 
st*c*tion by '1 i.'. the single- oval A. louche-; the suilnci.* in 
»•', which is daily another jioilh pole, and al-o im.els the*, 
surfueo in a single ov.il » t ipii potent i.d with r, Tim 
seetiou hy -t i.-* the douhle o\aK/, f/’. Tin de[ii*e^sion on ;> Fubso 
toiieln.'s the siirlni u at I*’, ami nn 1 1-. it in a ligino ot S, imlc's. 
on which F is the douhle pi‘inl. !• i.- tlien tore \et anotlu'r 
iiortli pole acTordmg to oui cl linition , it dillers, however, 
from an oidinury north pole m one important re.spc'cd ; for 
the law' that tlu*. north i-nd of flic* eompas-. ]ioinls from 
parallel of greater topaialbl of less potential shows at 
once that near 1’ and the 8-.diaped jiarallel the 

south c-nd will point to 1', whereas at. a neiglihom iiig j'oiiit 
ouf^{</r the iiorlli end will jioinl to I*’, {^iich a point is 
called a fal.M*. north pol*, and Wc* sen* that the c xi'-tence* of 
two tiue north jiohs nec*essitates the c xi-tence ot a I’.dse 
liortli pole; and in g<*neral it may be e-tablidied* that, 

1 Of«'»iir-M j"’ii ■ ihie* ili-lniril li ^ iiMiIia,..' j., .In wuli m .my 

Ilf tin* ' ■/., tin- Inn- u ^ N -im.! S j"'.' i- n-a. 

{KU.illi l to ll sniiiLMM-ln axi-.. 

- (licu.-N, /.I 12. gV. M- 1 -.. miI .cml .biulu it, I. >■ t */ I'Khr-. 

ti it Ui' ft sttf It' toiii. 1 ISil, lS'' 2 . 

^ SiJi* zi//. TIwokw ill s J; 12; .Maxwell^ 

vol. i. § 113, \ol. li. § 
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liowfiver many poles of tho sanuj kind tin rc may be, true 
am] false, tin* whole minibcr must be odd. This of course 
dfsposrs j>f the notion foriniirly In ld by some physicists 
that the curt li actually had twn norfh i»olrs. *As already 
iiidieatHd, (biuss conchuh‘d from irdiu-tion of the 
ma'^uctic observations at his dis[Mt.siil that, apart from 
purely local disturbaiicf's, the rarlli has, as a matter of fact, 
oidy one north and <mr .sinith pole. 

Wal The i‘llLM-t of a deposit of niiii,mctir on;, or other cause 
<!iHturb« of bin* kind, niii^lit ul coui^c produce a dislurbance,, within 
aiu'CM o| ^ {uv:i, of tie* e«piipof«’iiliul lines. It may assist 

para,]-^*' practical in:i!^mcti-1 to indicate, the nature of thi.s 
1«ls. disturbiiiice in a pnrticul.ir <*nsc. I^ct us .suppose that a 
ina|^iu‘t is placed some <lisl:inct* nmleri^roiuid, vertical, with 
its nortli poli^ iippcrmo.st. 'riieii, if its moiiiciit be 
snllieiently L'leal, tie* e«jnipo|eiili;d lines will be as in 
117.' 'riic lij'pcr side of Uie fi;^iire is supposed to bo 
ina'jnetie imrili, ami it is supposed that the undisturbed 



.. ... 


^'l!^ -7. 

jiarallels would be straight line.s running nia.i^iictic cast 
and west, whieb is snllieiently m*ar the truth in most 
cases. It should b«^ observed that lijj;. 27 is in reality a 
transformation of lij^ure 2d, one of tho poles beinj^ projected 
to iidinity. Tie* reader should notice that the double point 
V, due soutli of the point a vertically over the disturbing 
magnet, is a p»iint of cipiilibrium at which the htirizoiital 
conij)oneiits of the fon'cs of the eartli and the magnet 
destroy each tdlier ; it will be a false polo, south or north 
nrcording as the imignet or the earth ]»revails, 

KxPKUIMKNTAI. FnrNDATlON FOR THK IvAW OF THK 

Invkksk SgiiAiiK. 

TMfliciil- From what has already boon laid down, it will be 
tiwHof seen that the, determination of tho elementary law of 
magnetic action is a very complex pnibhuii. The action 
is to tlu; ^“dweeii two magnets depends, not only on their distance 
eleinen- u[»art, b\it also on their relative angular position. Then 
tarylaw. we iiuve to distinguish foree of translation, which varies 
inversely as the fourth power of the distance, and directive 
couple, which a aides inver.sely as the third power. It 
must also bt* remembered llmt the elementary law results 
in part from an hypothesis as to the nature ami distribution 
»if the cause, of the magnetic action, for, until some such 
hypothesis is made, no dear eoneoption is possible of what 
is to be nmlcrstoiKl by elementary action. Lastly, wo have 
the disturbance whicli arises from niiignetiij induction, the 
consequence of w’ i h is that magnetically speaking two 
magnets arc not tho same at ditrerent di.stanccs apart. 
V/hen all those circumstances an*, (*onsidered, it is not 
surprising to find considerable uncertainty and difference 
^f opinion among the earlier magnetic* philosophers. Tho 
^' uth is that the law a.s now established owes quite as 

GausH, /.<?., § IS. 

/ 


much to the development of yiagnetic theory as to tho 
work of magnetic experimenters. 

Tho question attracted the notice of Huygens and Huygens, 
Hooke, but Newton seems to havo one of the first Hooke, 
who propounded any law on the subject. He says ^®^ton. 
{J^rincipia, lib. iii. prop. 6, cor. 5) that some rough 
experiments had led him to the conclusion that the 
magnetic force (vis magnetica) decreases according to the 
law of the inverse cube of the distance. No account of 
the experiments is extant, aud it does not appear what ho 
means exactly by vis magnetica. If tho directive couplo 
is meant, and tlu! action of the entire magnet is intended, 
then, as we. have sc.cn, this is in agreement with modern 
theory. In a remarkable note in the annotated edition . 
of the I*rlnripia by Le Sueur and Jacquier (assisted by Le Sueur 
Calandrini (1712) on tlio passage in question, a series “d 
of didlexion experiments are described, and an accurate 
discussion is given, from which results the law of the 
inverse cube for the deflecting couple. Hawksbee^ made Hawks- 
cxporiim^nts witli a view to detormiuo the law of magnetic hee and 
action, in whi(‘h a dcdliwding magnet was moved at various 
distances roiiml a compass, and tho corresponding deflex- 
ions noted. A few years later Hrook Taylor “ and the 
Slime experimenter made a series of observations in which 
the “end on ” method of dcilexioii still in use was adopted. 

But in neither case was any definite result arrived at. A 
similar um-crlainty ap[)(^arcd in tho experiments of Whiston, WbiBiou 
who indicates the inverse !!tli power of tho distance as tho , 
law of decroiisc. M nsseben brock’s experiments, which were MusscUen- 
extensive, also hul to no liiuil result, lie used the method of broek. 

I lookc, in which the attraction nf a vertical bar magnet upon 
another suspended from one arm of a delicate balance ia 
balanced by wciglits attaerhed to the othe r arm. From some 
nf his experiments he deduces as low a power as the inverse 
1st, from others the ijth, ami so on; but no attempt is 
made to aiuilyso the })hc,m>mena. Miclicll, in his treatise . 
on artificial niiigncts (I7f>0), however, deduces the law of 
the inverse sipiaro from .M iisschcnb[:oek’s results. Although ' ^ 
yKpinus does not arrivii at any definite result as to the ‘ ^ . 

elementary law, there can be no doubt that his Tentamm *. 
Theoriie KhrtrlvifufiR vf Maijne.twni (1759) contributed 
powerfully towards the solution of the question. Tobias Tobias 
Mayer seems to have been the first to publish the law of Mayer* 
the inverse square us the actual result of an experimental v 
investigation. His ]mpcr was read before the Koyal 
Society of Oiitlingen, and was referred to in the Q'Mtinget 
Or/ehrter Anzeiijer for 17 GO, but never fully published; 
it is best known from the criticism of iKpihus, “ Examen 
Theoriaj Magncticie v ’Pob. Mayero propositoB {Nov^. ' 
Comvi, A(wf, Pitynp,, 1708).“* The most important of tKe 
earlier contributions was undoubtedly that of .Lambert<^I^wb®^^ 
He scorns to have been the first to analyse the physicA;^^ , 
circumstances of the problem in a thorough matiner, an4 jOj' 
to point out the various elements of disturtence 
provided for. We regret that we are pnabje to devhtoy'-^j; 
space to an exhaustive account of his meihoi^^ which ■' 

most instructive reading oven now. He shpji^ed that the. f;*? 
effect of an oblique magnetu force on the ne^le varies 
the sine of tlie inclination ; and, making allowances for v!; 
this, he deduced the law of the inverse sqiiare from de-‘f * 
flexion experiments made at different distance; He also 
described the method of oscillations, but found difiSculties 
in its practical application. It isupon his .tj^reticalwork^ 
however, rather than upon his experimhnw^hat his elaim 
to be remombured rests. About the same^measXambert, 

iii* 

» Phil. Trans., 1712. > PkU^ fySfe.; 1716 and 1721. 

* Comp. Hansteeii, Mag. d. Rfdt^ p, 283/. 1W81 * 

* llUi. d, VAmd. Roy, d. So, ' ' 

* An excellent one will be found in HiSuteen; 4^ 

Erde, pp. 296 $g, “ ^ si.» 
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Oaila V6 hate Dalla Bella ^ and Bobison,^ the well-known 
miti professor of natural philoiophy in the university of 
, Edinburgh, working at the same subject The former used 
jtojiHon. nxethod of Hooke and Musschonbroek, but discussed 
mure carefully the ez;^ nature of the resultant action. 
His results indicated (he law of the inverse square. 
Robison used both the method of deflexion and the iuethi)d 
of oscillation, the, peculiarity in his apparatus being the 
movable magnet, which was composed of two magtietized 
spheres connected by a slender rod, and suspended either 
in the. field, of the earth alone, or at different distances 
from a. .large .'magnet He made several independent 
investigations; and seems to have arrived in each case at 
the law of the inverse square as his final result, 
i oulomb. The researches of Coulomb,^ from which matiy date the 
commencement of the modern theory, present many features 
of great interest He used the improved form of Michcirs 
torsion balance, which had served him so well in his 
electrical experiments. In order to realize as nearly as 
possible the ideal case of a linear solenoid, whoso action 
can be represented by positive and negative magnetism 
concentrated at its ends, he worked with magnets made of 
thin steel wire magnetized longitudinally. The circum- 
stances of the experiment are thus cuiiHiderably simplified, 
for the acting magnet may be so arranged that the action 
of one of the pules may be neglected, or, failing that, the 
action of both can be easily calculated. 

In one of his ijxpcrimcnt.s lio. t<Hik u strel win* 25 

inclios long, and IJ linus tlii«;k, and jdan-d it N^ntically in the 
magnetic meridian boforn a liori/.oiital inagiictic needle .some 8 
inohe^dong, delicately .sus|KMided by a silk (ibie. Tin; rotl was 
raised and loworod at a given distuiicc fnna the ni'edle until the 
attraction on the near polo of the needle, as tt‘sted by tlie rapi<lily 
of the vibrations, was a niaxiinuni ; it wits tlien found tliat tlie 
lower end of the bar was about 1 inch Ixdow llio needle. Again, 
the rod being placed horizontal ami iM*rp(‘ndicul!»r to the nmgnetic 
tljeridian on a level with the needle, it was displneed until Um 
needle returned to the magnetic ni(*ridiaii ; it was then found that 
the needle was directed to a point about 1 im*li from tlm end of the 
bar. Both these ex]»eriiiient.s thus indicate that tjie inagm-tisiii at 
one end may be supiKwed eonecntrate-il at a point alamt an iiieJi 
from the end of the bar. ft is elear that, in tliesn experiments, 
provided the rod is suHicioutly long or tin*, distam e between it and 
the needle not too great, tlm action of the distant jiole may he, 
neglected, for the double reason tliat the pole is more distant and 
that the force exerted by it is iie;tily pei prndicnlar t«» the direct imi 
in which it can be effective. Making this asMimption, Cuiihunb 
observed the number of vibrations, when tin- veitieal rod was 
and when it was jdueed at various distanee.s. 

The forces thence deduced were found to vary very 
nearly as the inverse wjimre of the di.stnnce. Stalitul 
experiments with the torsion balance led to a like result, 
hater re- Later than Coulomb we have tluj experiments c)f Ifidone,^ 
Hansteen,** Steiiihausor,* and ScorCsby.^ \iy far the most 
teenT ^*^^P0rtant klQong these ia Han.stoeii, whose niothod.s 
Were a great step toward.s the more complete treatment 
finally, adopted by Gauss, lie uses Taylor’s “end on” 
method of deflexion, and also the method of Hooke tind 
Mussebenbroek. The a<*tiiig magnet was a bar magnet, 
the actiou of which he reiwesents by a di.slribution of 
positive 'and 'negative magnetism on its two halves who.se 
density, at k distance x from the centre is Xjf, The force 
at distence D due to an element dfi of positive magnetism 
he assumoa^td be He finds that in all his experi- 

ments, the vafiie ?(»2 best represents the result. s obtained; 
but that Various values of r may be adopted with almost 
«qual advaht^; he inclines, however, to the value 2. 

1 — ■ ' 

' * Ac(ui. Beal d. Be. d. JUshoa. 

’ iSee BHtf supplement to 3d ed., 1801. 

^ 1786,17^8. 

* 1811 ; Oilb. Ann., 1820. 

.* MiupneHsihm Enkf 1819. 

« TeUuns, 1808-10. 

^ Jaxakson'B 'y^ew Mdinhi^gh Jownial, 1881, 


In his dafisical memoir on the absolute measurement of 
the earth’s magnetic force, Gauss took up the question in Oftuss. 
the most general manner yet attempted. Assuming that 
the force due to an element of positive magnetism varias 
as the inverse ^th power of the distance, he showed that, 
when the distance between the magnets is suflicieiitly great 
compared with the greatest linear dinien.sioiis of c.itliiT 
(more than four time.s as great in his own ex[)crimciits), 
tliedcllexiuns and for the “end on” and “broadside 
on ” positions of the deflecting magnet are given by 

taii0 -Lj/* 1 Tj/ Ac., ^ 

t:iii0'- bjV"b' H) I I Ae. ; 

where Lj 1/, --;/. He made a series of dellexion experi- 
ments, and found that his results could be represented 
with sufficient accuracy by the formuke ^ 
tjiii0 0*().Sii.s70r-^-0-002l85/- 
t.iiK// -0 0i;i485r s I 0‘002449r 5. 

The following table shows the closeness of tlic agreement 
between tlieory and experiment {r is measnn'd in metres; 
and d>' denote oliserved and (jaind f/>' calculated values): 


r 

1-1 



r .57 2t-S 

+ 2*8 

1 2 



1 2!i lo ;. 

r,-o 

i:; 

i 18 .51*2 

! 0 S 

1 10 10-8 

f 8 0 

11 

1 47 2S-(; 

i 1 5 

0 .5.5 .5.S-!» 

1 0*2 

ir. 

1 27 Iti'l 

OO 

0 1.5 11-:; 

8-8 

ii; 

1 12 1% 

8-8 

0 87 12-2 

8-2 

1*7 

1 0 nil 

.5-0 

0 .80 ,57 '8 

1-2 

1-8 

0 .no .52 T» 

+ 4*2 

0 2.5 .50 -.5 i 

8'l 

1‘9 

0 4.8 21 -K 

-1- 7 ’8 

0 22 0-2 

I -i 2 -8 

2-0 

0 87 18*2 

-1 lo-f) 

0 10 18 

1 1 ,5 0 

2i 

0 82 4 •« 

-1- o*‘.> 

! 0 18 24 7 

4 I’O 

2-r> 

0 18 .M*9 

10-2 

1 0 9 

2-,5 

:p() 

0 11 07 

- 1-1 

. 1) .5 887 

-0-2 

8*5 

0 8 5i; i» 

- 0-2 

1 0 8 28 0 

1-0 

4*0 

0 4 8r) !> j 

87 

j 0 2 22 '2 

1 17 

We have 

here a double proof of the l.aw of the inver.se 


square, first, in the fact that tan</» and tan<// can be 
ex]»re.ssed so accurately by two lerins of a series, tin; first 
of which contains r '^ ; .second, in the fact that the eocfficierit 
of the first term in t;uit/> i.s e.\aetly double that in lanr/>'. 
'riiese researches of (JauNS are remarkable, not oidy for tho 
grc’.'it generality of the theory, but al.so for the. novelty of 
tho ex})orinu*ntrtl method, and the ixeeeding aecunuy and 
ndlnemeiit of the observations. Tho law of the inverse 
stpiare has in fact been regarded as settled over since they 
were made. Tliey are iriijioitaiit from anotlicr point of 
view, to which wo shall return presently. 

Maonktiu Mk.isukemknts, Ki:i.\tivi: and Ahsoi.utk. 

he inoa. important magnotie di-terniiiiations that havoClm*!' 
to bo made are Iho dins-lion of tlio axis of a magnet ro- 
lativoly to its mass, tlm magnetic moment of a magnet, 
the direction of a magnetic field, and the strength of a 
magnetic field, or its component in any given direction. 

In most of tbesi‘. ease.s the rneasureracnl may l>e either 
relative or absolute. For oxiimplej W'o may determine the 
moment of a inagnet either relatively, in terms of the 
moment of .some otluT iiitigiict arbitrarily chosen, or abso- 
lutely, in terms of the fundamental unit.s of .space, ma.s.s, 
and time. Tlio comidete theory of measurements of t)ie. 
latter kind is due to Gau.ss, and tin* carrying of tliem 
into practice to him in conjunction with Weber and tlie 
Matjntllsi'lhr Vert'in^ of which the.se.two German philo.>o- 
phers were the leading spirits. We shall disijus.'s the 

^ Intfrantaa Tw Xtatjvi^hciff Ac., § 21, 1.^88. 
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liiTi- only in wi I'iic a.- it coik ■ in.' tlic work of j uail. Thf iicxtstciiis tnolpHi'ivetkaziiimtbofthcsuiiorgf som* 

a pluMcal latioratoix tli.’ i.ii. b. l.-n-n,- n.oiv proiierly I ^ 

‘ ■ , Me'IEOJ 1 iin rnli.iii to till* tnn* iiojtli. i?or tins purpose i 1 i« 


lofllii! .sultjccl ul 'JVnc‘.'“ti'jal (• fc J\1 e'1EOJ{o- 

). 

IVior- 1 h I'vriitiit (ind Mntiii4 1 ii I )> rlunt/ft^u,- - I lu* 

imiijitioii su>jK'n<jc'fi, iiMialiy ly inc-ui “! «'»a' fi iiioui lib^c*^ of 
uiis[)iiii mIIv, .so as lo )»(• iiir In iimvi- al-niit a \frtical uxis. 
axis, .'ll jtl .sijj)|H»M‘, Inr . iiiipli' I' ll'.il Ha- ina^/ietir, axis 

of tlic is ill ii Jioi'izoiilal jtiahr. 1 1‘ llii^ ii"i in-^t'-.n! ol dctcr- 


iTisfniiiieiit is proviflf'd with u small transit mirror NO) which ha.? 
a iimtioii ill allihnlc so as to hriuf^ any object into the field of the 
U'ie.scopc. To use it, the limb is ulndamiied, and it and the 


ii)ui;iirlic in[niii<ij tlio uxi.il ilm-iti 
lUrli 
tion. 


\w; ocu liiiiiK* ;l 


vcriical plane 


mil,. 

lUrliiui- III (j|,li>i tn nltl.iin :i li'k-il liin' <'f ivlciclicc in 


Mirnn- 

mctlioil. 


I’olll- 

iiiatm 


tlni niairiict, t wn ni.nlx^' iim\ I'*' ni.^'h' ''ii il us in'iirly in the 
dircctiniiof till' .iNi^ .1 •■■M I*' s.I to bc-in \vu)i ; thi.s 
iirriiDju^ciiM'iit is n rd willi ilipjiiii ' nt-Ciik'S niiil nlso fur 
liori/niital iifcilN'. wIhm no lucin'iiry i.s rcijuircd. 

For di’cliii.il ion nicilli -. t\w) t.‘»niti i\.Liu*i;.s oi j^icator ivline- 
iiicnt nil' used. 

I. A iiiiiinr li.L'idlv .it (uclii d to tin* iiiJL;n(;t, .so tluit 
id to ii'; Miil.jcr I.- M.irly p.ualli'l In the iimi^nidir 
jixis. Til I' V 1 a lixt'd Imi i/n;it:il scnlu in this mirror 

is olir^crvi d by iin iiiis n! a li.M il li‘loaa)[n.', and the angular 
motion of till' jiiagMi't dciliinsl tioiii the. motion of ibe 
•simIc ilivi-ioii.T o\cr the wiivs ot the tLdc.scope. This i.s 
called the mirror melliislA 

‘J. \ moie uimpaet airanu'eineiit is lo uUacJi to the 
m. e-net .1 .small pliotoer.ipliic scale and a lens, the. forniei 
Ifi'ing j)l.iced at I la- pnneipal ioeus of the latter, so that tin- 
line joinin;' the middli- di\i. ioii of the 'Cahi to the optii'id 
iTiitie of the Jens i.s neaily par.illel to the a\i.s of the 
magnet, 'ria; .scale is viewed tliidiigh the lens by means 
of ,1 tixeil telcM-ope, and it is ele.ir tiiat the line jii*l 
mentioni-il giM's us a ilxeil dircdioii in the magnet, ami 

tlmt the motion of the magnet ean be. followed by ‘ 

observing the ap[»areiit motion ol the .scale aero.ss 
wiles of the teltdcope. 
method.’' 
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Km. 'IK I’liilil.ir M -;;:irtoiiirtri’, .ini’iigt'd to iiidiciito doelinatioii. 
niiiioi nioMil Miitd tlir -.nn or t;ir cmiu-s into the liehl of tho 
ti'lrscopt' ; till' b 'd> 1 ' till 11 cljinipril .•md tin* tiinn noted lit which 
tie* lir'Uciily ]ioil\ pM.-sM's the iiCn'M'i imn 4»f llu- eros.s wires. Thu 
\einicm air .igam o id. 'rim dillni ures of the readings, added to 
the a/imutli ot the luaM iiiy lio.ly found by ini'anN of the tinu*. from 
the \((ulinil gives the declination at tile tiiiio and plueu 

of ob-.ri \iitio- 

'rin-rc arc .sc\ era! e;in.s. ^ e., • rror to Ijo guarded against, (1) Tor- 
sion is icduccd within ;is sin.ill liiiiiis a:, possible to la-gin with, 

, ainl if there is n .1 .on to ..iispci 1 ;iiiy n-sidual uTor we may test ih 
I appiiratu-* by turning t, hr idi mmii lic.id of the .suspnsioii tube fii .s 
I IMK 41110 way .f then l»o ' t hr nthrr. | f Hu- <li}|ioxion of tho magno 
, i.M rxai’tly tin* .^.imr 114 . 1 , .'p'lsiti ly 'Iire4;t45d in the two eases, thei 
j wi- nmy eoiu lmle tli.it iht- ior.siou is Z4*ro in the azimuth 0 
I iMjudibiiniii. II not, ilim wr m.iy han the torsion lieiul so as b 
; r4-4biir tin* 4iroi .^till liiiilujr; 01 wo may ealeulate its amount 
I (.MMiming toi.si4»n to hr pri.pi.rlioiial to twist) from the two olwerva- 
ti4iie., and .illow foi it cji || the .ixis of the magnet is not very 
ii4*i!l\ pii.dlii to ihr Imrol rollini.'ition of the tek-scojw to begin 
'witli, .mimI r4.nMipM iii]\ Ih'- iw4» :-.e!ilo readings far apart, o.n error 
iii.i\ .iM-i- ‘ lii'iu ihi Miilr.il ,i\Mof su.sp4'nsioii iiot uL-iiig oxiictly 
ir\( 1 M 4 I by tli 4 ' in\i r 1)11 'rids error is reduced by ropi'.ating tho 
, 4.b'4 rv:iiion, .iftri .idjn'iing H,,. jixis of the magnet and U*leseo|io so 
to hr iiHiir m Mil\ p.ii.illil. (3) lfineaiideolinatioiiforagive.il 
1 ,., hi- di’^U'il. 4 on. limn iiiu.mI lie iniido hir the diurnal variation, 

.iiul 111114 ' I tiiLiin I’ii imi.M:in4vs this variation may even produce 
iii,'knil':in4f', la Uie couim’ of a siuglo ohservalion.** 

Mto/utfir Jfttmtnf, /fnritonhd Inkndly of the Magnetic 

Forcr. if nicroly rtdutive measuremeiitB of the magnetic 
moment K of a gi\cn magnet, or of the liorizontal 
I inti-n.sity II of the eiMlh’.s force, are desired, there are twote^giiy, 

I mclhud'S of obtaining them. The first is the method of 
I vibrution.s. Having found the moment of inertia A of tho 
, miigiict M abuiit its vertical axis of tfuspension, and tho 

liana, fiou, JSuc, Tol zxt., 186 fi. 
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time T of its vibratiou under tho earth^s force, we obtain 
the product say. Secondly, by the method of 

deflexion, of which two varieties, tangent deflexion and 
sine deflexion, are ^ use, the value of the quotient 
K/H, » qy say, is found. In this method K is used as tho 
deflecting magnet, and tho moment K' of tho deflected 
magnet does not appei» in the result.^ It is obvious that, 
if we know the value of H, or may assumu it constant, 
either of these methods will enable us to exjiress the 
moment of any magnet in terms of that of another 
arbitrarily chosen as unit ; and, reciprocally, if we operate 
with a magnet of known or of constant moment, we can 
determine the values of H at different times and places in 
terms of its value at an arbitrarily chosen time and place. 

By combining two ubservatioDs, in ono of which a 
magnet K is the vibrating and in the other the deffcc^ting 
magnet, we can obtain both K and li in absolute measure, 
for wo have two equations KH -yy, and K/H ^ which 
give ^ 

K =- , iiini j I -■-» Vj)/^/ . 

tJiiifilar Vihralion SxperinicrUs. -If d bo tho hot worn the axis of 
oiagnoto- tho magnet and K at tiino /, y tl)«* aiiglo hrtwern tho axis and 
meter: H in tlio jiosition of no toiHion, tKH tlio oorllioiont uf toisioii, 
vibration thou the equation of motion of tho Jiiagnot, wlicii tho an* of osoilla- 
oxperi- tion is very small, may Imj writltni 

A«+KIl9 + TKIl{9--y)-0 (Ml). 

Tills gives for tlie period of a e()m])h*t(! vibration 

r** l7r“A/KH(l-l-T) ‘10). 

The observations are nmdo willi the mamietometer arraii^ 


There are several corrections which, although in general negligible, 
may sometimes require to bo coii.si(lore<l. (!) il may vary so miieh 
liuiing tho experiment as to cause a sonsihlti error ; (2) arc 

of vibration be too largo, it may lx* nece.s'jary to apply the reduction 
to iiilinitcly small arcs ; (3) if the uinplitiuh^ of tlm vihration.s 
deeix'asti too' rapidly, account must he taken of the ifsistaiK-e to tho 
iimlioii arising from tho viscosity of the uir, Ac. (f) a coriectiun 
has to he made for the alteration of the nioim-nt of the iiiagm t by 
the earth’s induction,*'* and (5) a temperature eorrce.lion h)r th<» 
iimgiietic moment and the inoiiimit of inertia. 

thflccion E-cpriiiavuts. — In (laiiss’s aii.ingnnent the di-tln tiiig 
magnet 'Was placed in an east -west ilirrctiuii, end on > tlw 
original position of the dellneted magnet. Th e<pia, 
etpiililirium in tliis case is [see eqiiHlion (&1)J 


K'JI(1 hrlsintl 


n 

,1 


T, T, 


: I 


JUi I"*-). - 

r‘ tant) = 

*2K 


1*1 . iV 


I- ..f -i- 


( 61 ). 


where \\ T,/2K'K. W, 'r./>K'K, Ae. 


In tie* mellKjd of sines the deile< ting magnet is turned until it i.s 
]»erp<‘mlicular to the axis of tlie deflected magnet in its timil position 
of Mpiilibrium ; the e<juatiou of equilibrium in this ease is 


r‘ll 

2K 


sin a * J 




h&e. 


(62). 


for the declination experiment, 
to rest, and the circle so 
elanujod that the uxitd ]K)iut (d* 
the magnet scale is on the 
eross wire of tho telescope ; 
the magiiot is then slightly 
disturbed so ns to oscillato 
through a small arc (16' or so). 

The tirao of vibration is found 
first roughly, by taking tho 
time of a singlt'vihnition, then 
mom accurately by couifiiiig ;i 
large number of vibrations and 
timing the end of the last ns 
accurately as possible, t is 
found by observing tin*, de- 
flexion B' and 6" caused by 
turning the torsion head 
through an angle in om* 
direction and then through 
ail niiglo in the op])o.site 
direction ; wc thus get from 
equation (59) 

Klld'-f-TKlKd' 7-3}^ 0, 

KHr-fTKIl(0"-7+^)-0; 
and T«(a'-r)/(2i3-0' + a"). 
From tho same equation w'e. 
may also determine y when 
nee^essary. 

Tho most trouhlcsonic part 
«»f tho whole process still le- 
main.s, viz., the determination of A. 


Tin* advantage of the method of tangcnls is tli.il. file moim'nt (»f 
the d«‘llir1or is not alfeclcd imluetivcly liy the earlli’s foicr. In 
llie inctliod of sines a coriedion has on this account, to lie made ; 
hut, on tlie other liaml, there is no torsion, and, from the .symmetry 
of till* ]»osition of lilt* two magnets, tin* ajiproximale Ibnnulie 
ha\e a inoH* exact applii .itimi. 

The new jiattern of the iinililar nuignetoinelt r is aihipled lor the, 
iiiethotl of sines. 'I’he insiiunieiit. .iii.iiigi'd as in lig. 29 is lust 
Tin swinging magnet is brought | caiefully levelled, ,iml fitted with the, giaduated • ro.s.s bar it, which 



Fui. 29.” Umlilai MacnetnmctCT, .'irraiiged t 


leflexion. 


This is cflected by attaching 
to the magnet a body whose iflomeiit of inertia II can lie ealeuhited 
from its dimensions. For tins purpose (iauss fixed a ero.s.s bar of 
wood to the magnet, and attaedn'd to it at know n equal distances 
from tho axis of suspension two i*yliiidrical weights of kiiowm mass 
and dlmenBiou. Sometimes a cylinder of gun metal is slung lielow* 
the magnet iiy means of two loop.s. Perhaps the best methoil i.s to 
use a niig oi gun metal attached to the inagm't so that its ]»Iane is 
horizontal and its centre a.s nearly as possible in the line of su.s]»en- 
Sion. The new time of vibration being T„ .and the new coctlLcieiit 
of torsion (if different) r\ we have the new equation 

Ti*-4ir2(A + B)/Kn(UT'). 

From tliifl and (00) we get 

.* 

^ This important fact was l^rat noticed by Lambert. 


Inn of I lima- 
ind the toision 


is so set ill its sockets .IS to pel pendiiMihir t«i 
lion ot llie lelesnipe A Tlie bo\ ]iem 
removed from the susj nding liluv by means >>1 .i plumim't 
already explained. The Idleetcd niagnd is tlicii suspended 
to he jit the .same Imght s the •lelleiting magnet w le ii tin latte 
is pl.iecd in its e.irri ige e tlie cross bar. The sides of the box an; 
now elosi'd, and the . iid of the inslruiiietil Imneil until the middle 
division of the ''•.de II, s en by rellexioii Iroiii a iniiroi' attaeliHl to 
the delleeled magnet, is II tin* cross w'iies of the telescope A ; tlie 
i-ilelc is llii'ii el.inipc*d, ami tlm veiliii rs lead. Tin* d< llediiig m igm't 
K (the, same as tint iisediii the, vibration e\| limeiils) is next placed 
ill its eaiiiiu-'' theero.ss bar at a di.--liim r^ un. oi .‘-ol < id ; 
the eirele i^ then turned until the middle ilivisioii of the m de is 
a<uiin oil the. eioss wires; the veinieis are read oinu iiioia . 'I he 
dUfereiico between the two rcadi 's being 0 j, wc have 


2 111 this eon Flexion see more e 
wffi.sTMfw, pp. 282 Sff 

3.Scu Laii40iit, JIandb.f p. 371 


leeially l.aniont, ilniulh. d. Mag* 
Maxwell, vol. in. i 4j7. 
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VH sin «i ^ ^ r, I P. (e 8 )_ 

« iJK r, /']- 

Th(‘ drflirtin;' \n rfvnsi^tl in its < .ni'l tlui whole 

i)|M*nltiou iTpratrd. If tho (IcHoxioii ii«w In- o.,, ij nispiM tiv« of nign, 
ill on 


r,»ll 

2K 


hill fl.. 


1 1 


I'.. 


(04). 


Tho moan of thoso gives 




. . . m 


get 

. . . (d7), 


Tll^liiJignet IS liinilly h i’invrd In .1 ill f.iiiH- / west, Mini llift 
provioiiii ol)sei\nti»>n.s ivjuMtMl ; \\i' ilm 

/••Ml I'.. ... 

I .inO,' I " ... (til)). 

I K 

Tho inojiij of (00) liiid G**') il'^n i.il. 

'■ 

wl S, I ( dll <», I ■ 0 ... III U,). w li.it. L> piaolir.illy 

tin* Mini', tlir ‘'im- Ilf I 4 i»,. </,. .lud 'Pin* ohjert in 

taking tin- nir.m nl (ii.', n. l«i i Iiiiiiii.ili* any ‘'iTor ari.siiig 

from the non enini idi i middle pMnit of t}i<‘ eru.ss har with 

tlie a\i.s of siisjieiiMtin. 

liModerln I'luiiJiMie 1’.., aintlliiv mI of tili.sew.'ilions are, imnle 
witli a. new distamr (lih eni. or .v* giving the eijuatioii 


^.‘11. 


•JK 


. S.. 1 


m 


I’.. 


Vrom (07) .md \P)^) w • liavi linally 

K r.??;.. 

11 

Vf/vK /-'‘S.) 

When great aiMMiraey i.s required, .several eorre lion.s liave to he 
iip|di»*d: - 1 1 ) the moment, of the delleeloi mnd 1 k‘ eorreeted for 
iiiduetinn ; (2) tin* moment of llie de • must lie eorreeted for 
tempeialuie ; (ti) tlie lengths r, and the ero.s.s har must ho 

oorrooted for tempi'riiture. 


SUlieal Statiru/ MhIouI, ThiTo is anotlior niofliod by which wo 
initm- may (hdorniirio the [nodiict Kll, vi/., wu niny oppose a 
iiwnts. statical couple to tho coiijdo exerted by tlte cartb on (lie 
invignot ill a given position, so lliiit the.ro may bo equili- 
brium ; the statical eoiqdo, wliicli nmy ariso from tlio 
torsion of a fibre, from a bifilar suspension, or other 
gravitational force*., thus becomes the mea.suro of the 
magnetic couple; and lniiice Kll can bo determined in 
ubsoliite measure, (^uihniib’s torsion balance experiments 
are an exam)>Io of this nictliod. h. liiuls numennis ap- 
jilirations in tho variation iinstniments of iixed magnetical 
observatorie.s, and also in in.stniminl.s b.r magmiic vh 
nervations at sea, but It is very little, u.sed in the ordinary 
work of a physical laboratory. 

AL*:e.iirc!- Mufjnf'tic Mcasuvtmt'nf luj Eh rinmhvphl 1^' I mlnrtnm.- 
meiit.shYjt lias been oxplained in tlio article Ki.rrrKiriTY that, it, 
iiwgiudir owing to tho variation of lie* magnetic field, or 

indue owing to the motion of aclo.sed linear conductor in it, tlie 
tion. iiiimlier of lines of magnidic force N juissiiig in the 

po'^ltivo direction llii'niigli the eundiicl or vaiT, this variation 
will (‘ausc. an eleetronmlne fnree--(/\ »// in the j>ositive 
direction round the eireuil. Let ns .suppose, to take a 
sLiiqde. ea^e, tlial we h:i\e a e<>il of win* made up of a 
number of parallel p-huie circular winding.s, and that the 
sum of all the areas of the sejmrate windings is A. if we 
place this in a field ot uniform intensity K, so that the 
normal to the windings makes an angle 0 with H, the 
number of lines of force p i .sing through the coil will be 
Nj- AKcosf^. It V • now suddenly lever.so tlie coil, by 
turning it through IM)’ about an axis perpendicular to 
its normal, tho value of M in tlie imw po.sition ia 
N.J-- -AUcos^^. Hence the /uftyr'/l electromotive force 
during the motion is filhDs'dt - \ , . - ^ARcos^, 

ari<l the whole quantity (,> of electricity which paasea will 
be -‘2 ARco 3^/S, where S is the re.sistaiiec of the 


coil. If Q be found in absolute measure,^ and A and S 
be known, wo thus obtain tbe Value of R cos ft This is 
the principle of Weber’s “earth inductor,’"^ by means of WeW8 
which the horizontal and vertical components of tho earth’s earth in- 
force can be measured, and in consequence the declination 
and inclination determined. / ^ ,c 

If the test coil bo made very small, so that the portion Vetdet'n 
of tho field which it occupies may be supposed uniform, «*ploring 
this method may be applied to measure the intensity * 
diHurent parts of a nomuniform field. The small coil k,.. 
jdaced w'itli its w’indings perpendicular to the lines of' 
force, and then .smldcnly reversed, or, if that bo ^nipossiblCi , 
suddenly removed to a part of the field where the number ‘ 
of liiie.s of force jiassing through it is zero. The integral 
electromotive force is of coiinse in the latter case only half . 
what it is in flu*, former. TJiis method is often of use 
wlicrc, owing to the great strength of tho field and the 
c.on.sequent distil rbaiici‘s arising from induction, any other 
method w'nidd he utterly u.‘«cless. . ’ 

The iiietbod of electromagnetic induction may ’also be Magnetic 
applied to miiasnre the component of the magnetic moment 
of any body parallel to a given line. mined bv 

li/'t ////V/ZZ (hg. iM)) In* 11 m‘ srrtioii ofii uiiiforin rylindriciil coil of electro* ^ 
l<‘ii}^tli ‘J/, iii.'iile up of .1 >ingk‘ liiyiT of Hut rirnilnr windings of magnetic 
radius//, tn ili« fonliiiiotn*. lj«t tin* axis of the roil be taken induction, 
for uMui.s, un«L Irt K he diiy iiiiigtict within the coil, placed with 



th»! given line parallt-l to tlu';i.\i.s ol ihi* ('(/il. be any single ■ 

winding of tbr roil, thi'ii tin* surfurn integral of tho mn^etio 
induct ion for /ly i •^o vi ii ky fhnhuh. ; liriire the whole numuerof- 
liiirH of fort;o througli tkr foil,K given liy 


N ‘ f adijdz , 



llir inlrgralioii kring i xiriidcd nil over the cylindrical Space 
Now, siiH t* /#. o-j 'IwA wu get 


N 


ihihfil-. I 1 

"{/A'lH''-- //yd!)(t) + 4iniK, . 

1 lir/i K - //(iS Sq - 



wlirn* K tb«* <ompoii..nt ]i!ir;illrl to the axis of thi coil Cifkthe. 
iiionirnt of ihr iiiagiu i, ami S and S' tho values of tho-amace 
intrgnil of thu poUnti.d nf the magnet (derived from Poisson’s 
dislribntion) over tin* tYo rnd.s of tho coil. Wlien thom ate more 
layers than one, we must of eoursu sum tlio djfiorant, pairts of H 
ari.sing from the dilferent layers. . 

The formuLo are quite general, and sonk' ^i^^j^ications 
will be given later. Meantime we see that, if the cod be 

- ; 

* See art>. Elkctricity and GALVAKOlOHWf < 

• Pnyfi. Ann,, xc,, 1858. - 

^ Cf. Verdel, Ann. d, CJfim et dSj^'hyt,^ xli., 186i. 
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'' SO long that tlie oiagnet!^ potential of the body at its two 
ends may bo ueglo(^dt then the integral eluctromotivo 
force caused by the sudden removal of the body, or by the 
sudden destruction of its magnetism, is itm times the 
’ v^cpuipohent of the ma/J.netic moment parallel to the axis of 
the"^h^^3^ being th) number of windings per unit of 
length • 

fiarly Sist<yric<UlS^SIm on the Pro(/re<it of Mwjmtic JA^ox/z/v- 
nbration t/w»jj<ii,-~Thelfiiethod of vibrations caim! very early into iisii 
iu magnetic, mewiirements. Whiston and (Jrahurn nr.idc; 
vibration observations with a dipping needli*. .Mus.sclicii- 
broeko' and'Mallet also used a horizontal noedli*. LnniluM t. 
.appears, however, to have been the iirst t<» thonnighly 
understand and appreciate the method. For long it was 
the only accurate process in use for obtaining rclati\c 
uieasureB.bf the earth’s forie. Ft was so used i>y Iiosm I, 
D'Entrecasteaux, and IFiipboldt. (.Kmloinb, ilansteeii, 
and Poisson, all eontribut' d more or less to its inijirovc.- 
f moiit; aftd it finally reaev^ .1 pcrfirlion in tlie hands of 
Gauss, ^ who gave the exporimcntal proccs.^ for obtaining 
the moment of inertia, investigated tin* correction for resist 
auce, and, by the introduction <tf the mirror and scale, 
method, imparted astromunical aecunicy to the determina 
tion of the period of vibration. 

The method of deflexion, in one form or am»tlier, is 
very old. Its existence as a thoioughly scientific method, 

. however, dates from Hansteen. The essi'iitial improvt*- 
'^fnent of eliminating the constants depending on the 
magnetic distribution by observntions at ditferent distances 
is due to Gauss. The advantages of tin* sine inotliod were 
first pointed out by Lament in ISIl.- 
Foiason ^ Poissfm seems to have been the (irst to conceive the 
ftrat iijea of absolute inagnetii* nieasureinerit. lii a short but 
aSute article at the end of the (oatoflmnitr ths Tent/fn 

magnetic he describes a method for obhiining the value of 

measure- H in absolute measure. IForizontal vibrution experiments 
meiite. are to bo made 'with two magnets A arul A', whose 
moments of inertia A and A' are knowri. The limes of 
vibration t and f of A and A', each suspended alone, are 
to be observed. Then both are to be, placed in the 
magnetic meridian at a distance, r apart in the same liori' 
a)!^ital line, and the periods 0 and if <il>serve(l, <•[ A when 
A' is fixed, and of A' when A is lixed. If /• be very great 
. compared with the linear dimensions of A and A', tia'ii 

A A' 

He recommends, howTiver, that comparatively small values 
of T be taken, and the constants of distribution eliminated 
by experimenting at different disfances. 1 1 is tu ndaiucntal 
units are the gramme, metre, and sec-ond. 

Nothing came of Pois.son’8 jyoposal until (Janss took up 
the subject, both theoretically and experimentally, as aF)ov(5 
■described;. The first absolute measure of the earth’s liori 
sontal force wa.s made by him at (Littingefi on the iSth 
September 1832; the val»o found was J’782 * in milli- 
metre milligramme second units. The magnet he used 
(about a foot long and weighing alumt IJh) had for its 
moment 100877000 in the same unit.s. 

Hetynni- The. (ktefmmaiitM of the iliatyUniflnn tf uKii/m^fism v'lthir 

<b*tcrminatiun of the magnetic 
.lisfri- its individual elements, by observatitms of 

lution. in ignctic force at external points, is, as wo huvi* seen, an 
indotertninftHe problem. Nevertheless, a considerable |»art 
of the of magnetic science relates to it, ; and, we 

must giye*’ 80 ifie account of what has been done, nl though 

— — - 

See hi&;inenitii|^ .VAnleitang zur Be.slimiannK dor Schwin^ungs- 

daaer einep in <t- Mag. Vtr., 1837. 

^ Handh. d. MagmtUnm^ p. 309. 

• *17821, C. (i'. A ’ n0087*7, C'. a A'. 


the results obtained are of comparatively slight physical 
interest, ar^d of small practical value. 

K.xperimcnters have beiiii snmewliiit .>h)W in ri'Cogulzing 
the essential indetenninateness of the pinddem. This no niagaet 
doubt has arisen from their innuirfect, analy.sis <)f ihe. 
phenomena. Thus, althougli W'c cannot determine Ihe 
actual internal ilistribution, yet the problem to determine plirase. 
the Gaussian surface distribution whicli will repivM-nt the 
niagueti<* action at all external }»oints, howi v! !* dillieult, is 
<|Uite, determinate. This surfaee distribution has bren *ellcd 
by some the “free magnetism ” of tin* body ; ami .M»me, 
all tlie powerful contrary evidence notwithstanding, li:ive 
imagined that this distribution has a jdiysieal existence, 
and have even spoken of the dej<lli to which the free 
magnetism pi'iiet rules into the magnet. (Others have ren- 
loiimli'd tlie free magnetism of (hiuss’s distribution with 
that of Toksons; and in many eiuses it is impossible to 
gather what the experimenter meant to indicate exactly by 
the jdirase. 

The ease in which, from the circunistances, the variation 
of the iiiterniil distribution is confined witliiii the iiarrow'est 
limits ij, that o| bar magnets, who.se length considerably 
exceeds tlndr luteriil tlimensioiis ; ami this is praetii ally 
the only ca.'.e that has heeii much studied. The most 
natural wa\ nf attempting to repiesent llio acticui of such 
a magnet would ])e to .suppoM* it, n'jilaeeable by a fixed 
ide-.il magnet, ami iben to deleimiue by experiment the 
strength and po.sition of the poles «>f this magnet. The 
earlie.’sl notion was that the poli-s were situali'd exactly at 
the ends of the bar. It was soim found, however, that, if 
the poles did exist, tln‘y were not in general exactly at tho 
emK Lam]»ert and K\i[>fer-* eonrludml from their ex}»eri- 
inenls tliat in many eases the poles lay outside the, bar, 
w’hile in weak magnets they lay inside. Loulomb, as wu 
have sei'i), ami also Dalla P>e,lhi, inferred from llieir results 
that the )»oles fell w’ithin. lb*eent expel iinenis have been 
made l»y roiiillet,'*’ by Ik'noit,* by PetruscheiVsky,** ami l>y 
otheis on tho same subject ; but it is needless to de^riibe 
them hero. 

'rile, word “[Mile,” like tlie jihrase “free m:lgrleli^nl," liiis “Pokes," 
been used by diHerent writers in \erv dill'eieiit senses. *1^*1‘‘*‘^*‘*' 
Some have. ap]»lie«] that name to the ma‘'-> eeiitn s of the 
p»»>itive and iiegati\e imigm-tism of tin* ae tual luoleenh'.*.. 

Ihit, allheiiigh a.s a inattei ot eoii\ eiiieoee we have n^ed 
thie-sc points in our theinetical ile\e‘hi[>nient, they have, as 
far as pliysical obsei val ions arl^ eoiieerm‘d, no (‘xi.-tence. 

<)llier.s liavii ilelinedtlu* pole.^ to he tin* mass cent ns tif tlm 
j positive ami negative parts of (Jan.k.s siirtaci! disfiibiillon. 
i The.se might of coinM* be delerinined, although the jaocess 
1 would be extri‘mely troiibh-soine, ami the re.>ult of no 
practical valne wlmlever. in p"inl of f.iet, If tlie magnet 
be in tt unibinn f'niM, at a very great distanciv tiom 
the. system that aelr. on it, the action depends solely on 
the, nisignetie mitim iit, and tin* inagnetie distribution lias 
nothing to do with it ; tlie jmlesin this case, aie physically 
indete.rmniate. Jf, on the other hand, two inagne.ts are, 
witliin a moderate, distance of each other, wo may si t to 
oiir.soJvo.s the prohlein to lind two ]H)iiit.s in each of them 
.such tliat the nintiial action wdll be re[ne-,ented liy 
quantities of po ilive and negative magnetism coneontratod 
there, 'riien, m general, such points may i»r may not 

exist. Jlieeke lias .sliowii (see above, p. '1X\) that, if flm 
distuiice bofweeii the magnets exceed a certain limit, tinn, 
as a matter of ajijiroximation, these equivalent poles, a. ho 
calls fheiu, do exist. Kxcept, hovvever, in the. ease of 
magnets symmetrical about an axi.s, and also about an 
oijnatorial plane, they nv^- not tlxed in the niagnet.s, but 

Su* Eaniont, Ilandh. d. M(njnrtis)nuf>, ) , *291 

•» l!ihnptts Hend.f 186S, “ Voniptr,'. AV/yr/., 1871'. 

^ PoQfj. Aww., clii., 1874, aiulclx., 1877 
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ilcpunJ upon ilicir relative position. liis rosults 

are extremely interesting.^ from a malln'inaticnl and tlieo- 
rctiiflil point of view, we do not sei‘. that niucli practical 
advantage would attend the use of tlo .-e iMjiuvalont jioles; 
and we are inclined to think that, exw pt in the popular 
usage for distinguishing nne eml of a magnet from the 
otlier, and in the ease ot idi al magni ts, the word polo had 
Letter be abandoned altogctlii r. 

The idea of r(ipi<Miitmg llie.nlion (»t a linear magnet 
by <V’nntinuoiJS dl.'^tiibulion o| Im; magnetisin, piedtive in 
one half and m;i,ati\(* in tin; other, is \ery old. Jt 
a[»peiir.s in l»a/iii’s work on the niagnetie eiirves publishetl 
in IToIJ; and Tobins. M.i\<‘r, in liis memoir above ipioteil, 
aiisume.s that (he dui ily o} llm di-lribiitlon is proportional 
to the distance from llic mi«hllo of the bar. Four distinct 
methods have, lieeii ii.^' d in attem[iling to deli*rmine thi5 
law of di.^tiibntiori. 

1. The dnilevioii . «'f a small needle in ilitlVreiit positions 
near the magnet liave bofii observed, and by means of 
these till- eon.sl.uds in .some t’oi inula assumed for (he dis- 
tribution li:i\e bi'nii eideiilated. Tliis was the process 
adopted by I.ambejt and ilaiisteen, and, in some of liis 
exjieiimeMis, by I.miont.’ 

‘j. hi'-ti atl of me.isiiring dotlexion, we may count the 
oscillations of tin* nei'dle, and ]»roeeed as before. This 
inellioil vv.is u'^ed by (Coulomb, liee.jueivl, ami Knpfer, but 
it led no s.iti^fu'tory reailts, partly owing to the di,->turb 


eluctroiiiolivL* force, wliif’h is as it should he. If wo woro* at' liberty 
to .siijijiosc* I'Q iiitiiiiioly sinall, then, whey U is between S and N, 
(‘OK B - co.s 9 ' wiiuld he tin* Hiiiii of two unities, and, ulnai K is outsido, 
the difference. In such a case, so long us I’Q moved on the 
iiiagiiet, there would ho no (ileetroiiiotive. forae, hut if we suddenly 
move it over the end, there would bl an electromotive forco 




Kig. ;n. 

4 w//(//, whiih i-» ]»ro]n'iii(in:d lo tla* iiioineiit (»f Uk? har. AVhen 
is iiol inlinilrl) sin.dl, lln ie -a v:iii:il»lc part of N, deiieiiding 
nil tin; iliiiusisinii'. nl l\>, wliirli Will give rise to an electroinolivo 
oven wla ii tlif<nil is jimved iilf>iig a iiiiilormly mugiu'li/ed 
liai, wlnT<* th*‘0' IS iin free iiaigiM-tisiii exeepl lit tile ends. 

It is now «-;Ky !<» fnini ;i coni I'litinn ot wli.it liiippens in the etis(? 
of an onlinaiv coiiipli \ hnleimitl.il li.ir. Wi; may suppose Kiieli a 
l».ir ni:nle np of ,i nnnilicr nf siinph* lim ai solenoids. A certain 
IllllllhiS* nl tlnse, cnllespiUlilnig tn tin* «*iid pai’ts of I’oissnii’s 
di^liilaitinii, will lia\i* lln* sanic Ifiigtli a.i tin* Iiiir ; the tithers, 
<*«iiH\spninling In tlic kitei.d sinl‘a'*f‘ ainl volume parts of the 


. . ‘ ’ 1 r C4 I 41 .. I disliilnitlnn. will In* nf eoMliiinoiislv' (liininit'liing lengths. If wo 

iinces ari.^Mig Inmi imliietinii and tin* loire nl translation . ... , . p. , , 


iipuii the needle, partly owing to tin* dillicidty of [nitting ii uidnisoi i 1 m* mii 
satisfaclory llieoietical inlei itietatimi mam the results. . along the Imi, weslmi 
DitTereiil .‘ 5 . Some observers have measured tin* f .ree reipiired to “ver tin* ends ot the s 
mcthotlH detach a small armature ot miK iron or .steel liomdilleiont j Wg. 

thinking tlieieby to obtain a. direct j ol.^ naliniis dtlumi 
*’ nieamrc (»f the free magnet ism. It is not very easy to I throiiglmut the h.n ai 

suy what is m(‘,isiir(‘d by thi.s oKwess Imt it is oiivion.., on "“‘dd he iieces.s:ay h« 
, .1 .V • 1 1 r in any Hcetion. 

■(msiile.iation, that llm ellect is eom|nev, depeiiaing U ,|i 

gre.itly on the. nature and extent of tin* siiilaci'sin cont.ict, s<sjnt*n 1 lY ofllu* eo;l, 
iinil al^o ii)ion the, inutiial induetioii bit.wis n the magnet d. pending, nut nnly ■ 
ami till* armature. I'aih-i inieiits of this kind Inive been j “o tin* magiu tiu 

, I , , , , .1.1 la l‘•llunla ioi ; 

mndn by Dnb, l.aiiiont, .iml otheir. ^ j Wrl'an get 

4 . Another metliod frnjiieiitly ennilo\edI> to slide along ’ :ir, uuni foi tin* < li*rti 
the b.ii a small riiig-'^hatieil eoil emliraeing it as cIom I v as ; ns ht th<' mimt! mh n 
po.ssible, and to mea.-airti the iiidiietinii nun. n 1 ^ for a given | Leli/. ami .lacolj 
dis[daeement. The assum[ition n-.'a.illv m.ide is that tin' ' the inelhud of iml 
integral eleelmim.live fon’c i-; |iro)»oitioiiul to lle^ lire the magnetic! ili.str 
magnetism on the, portion of the bar |*.esed ».\>r, or, wle.it | j,,, theoretical an 
aniiuint.s to (lie same thing, ('» tin*, difl'er. nee between the, | a.-,.siirueil a. law of d 
iTiagnern* iiioment.s per unit of li ii>;lh of tin* serflons of j tlndi* etmelu'-ions, j 

the b.ir on vvliirh the i-oil n ^ts at lli" bi 'umiing and « nd ' ^-.n'etul rcseaielies 

of the moti'iii. 'riii^ i.-, however, only an .ippioximatioii expc*riiiients, and c 
to till' liulh, ..ml the aenii.iey of tlii - approximation i.s very ‘ j^till with insiiHieii 
dillinih to e'liimilc in tin* jiiaetie.i! wlii n* (lie I.Ueral • mi-nU of the, kind 
dimeii-ioi.^ ot lie* b.ii .ii-* liiilie. Tie* followim- inv-'-li-a ' v. Iio discms.ses the 

liol. will -how the natal.* of the dil’iciilt \ . , .......iimt of tlie eni 


imii.d .iiul liii il (•>' , tin. 

ni ) ot Irll'M II /, .III 'll i>i 

W imling I'cy v. In- 1 
SN, and It ^ pi 111. 

N //' //.. 

tin* toi jfii*/' mtc^i il . \!. iniiii ' 
inliiiitcly sin. ill s. i-l i.-ii of ilu- 
to till* end di-aril 1 'H .il N •n-l 


V '.,wli.i. ^ 
ai laki *1 (i\ I I I 
< .1 liin II >1 I 
-Old ,1 • .ill 
ill' III. .flw.iv 
lo “JN . tlwn' 


I liol'l ."sN ||U. 
i.ii ui .1 sill'd' 
.i\ I in tin* lim 


lUfiT «i\.*i tin* 
II' I In* toll e dim 


wJn-u* (f .iiid 0 ’ ait the ai^ud. ■! l'S\ .'ii..l l'N\ ’I'l.i, dmw.s, in tin* 

fll*'! pkn.i’ ts.*i‘ «'t|iiiUloM ig.M :i 1 mi\i , I'l.u ,| ij,, ,,,|j p(y Id 

rA'pii'.! and c.intraiit as it imum , ^.i .i liw i* , ui Kin.iin .i.-.eiti'm 
cf tin-* .s. iin* tuhe of for. r, llieu* would In- im \ m.iijim ,,f N, and no | 

^ See also Aiiy and Stuart, /Vu/. .l/./y , IS/IJ. 

( 


wen* at liherlv to suppoM ilir l.itn.il diiiieiisioii.s of i lie- bar iiriil 
tin* iinlni.sol tin* toll to In* inliiiilrly .siiinll, tlirii, a.s (be eoil nioV»‘a 
along the b.ii, we. should li.ive .in t Iretioinotive toicedue to passage 
over tin* ends of tin* short, soli*n<)iils, .mil, as it iimva's over tlic end, 
ail (*h*ct roinolive lorn* dim to p.issagi* over tin* ends of* the long 
soleiioid.s. We iniglit m lliis w.iv l>y a siiflieieiit miiiiber of 
oliM-rv .limns ih ii iiiiiin' thr di .tiibiilinn of tie Iren imigiictisiiL 
tliroiigliout. till* b.ii and at its ends ; ami in this enso no distiiieiioii 
would be iiei*es,sary between the volmin* and tdm siirfacedistrihulioii 
111 any .section. 

It, Imw’cver, 1 he ilinmnsioiis of (be seelion of the bar, and eon^i'' 
si iineiillv ofllm eo^l, ho liiiile, a eoi i oet ion would biivo lo be appimd, 
d» pending, ind only ' U tin* diim iiMon-. of the bar and eoil, but 
j on Ibe inagiu ti'* di^tnhution. Allth.il wi; eiiii then do is to assuino 
I a roiiunla ioi sinlaee di*.iiil)iilioii and diilennim} its con - 

I st.mls. Wet'UH get (hiiis.-'s liisti ihiil ion, mid ii formula that w ill 
, aei ouni foi the < In 1 1 1 ' -d oh-.ei V at ion.? , /o(/ /f'r uhfnlii no iii/onntUion 
I (ts {(tthr mimil tttff ntn! dt'.fnfitffhiif nf f/ir in thn hui\ 

1 Leii/. and dacnld ' ;ip[)e:ir to have been tlio first to apply 
' the niclhud uf induction cm rents to tlio measurement of 
the mugmdii! cli.stribntion in btir magnets. They attempted 
I no lln*(iretic:d annly.sis of their results, although they 
j a.s.signL*(l a. law of di.sliibuliun. Van Kees/* who questioned 
j their coiiebiMons, gnve .in iinjieifcet theory, and made .souio 
c.iretul rcse.Nchcs id hi^s own. TvothlaiiM made further 
experiments, ami ei.t*i ed more fully into the theory, though 
, .still with insuHieient. gcneiulhy. Tlie most recent experi- 
• nieiits of the. kind we aie aware of are those of SchapCiV** 

V. lio diseiis.ses the theory with complete generality, taking 
I neeoiirit of tlic emb; id' the bar. 

After whiit lias been said, the reader will scarcely bo piffenuit 
j .snijuised to find that tin* ditl'erent experimenters assigned 
; ve.rv diilereiit li»j'mul,i* for tlie, distribution in bar magnets. 
i l.imbcrt deduces from ids experiments a distribution 
wlio.se (b imity i.s A.c,- A being a constant, and x tho 
distance Irom the umfs of the bar. Bcjuginans, V. 
Swindell, ami bim/. and .lacobi adopt tho law 
llausteen, aa w’e liave seen, the law Aj?*’, whero r-2 or 3. 

Biot (Icduiied Iruin Ckmlomb’s experiments the law 
A(/i.'-/4 tor the, density of tho freo magnetism, which 
j would give tor the, moment per unit of length of tho bar 
I «eo above, p, 231. Becquerel, 


- /*"//'/. J ////., hi., 1.S41. . # , 

'' Qirr df. Vn’du'Uiiij van het Magnetimus in Magneten^ Aiiist., 
18*]/. 

* I'ogsj. a)u.. i xvi., 1862 . » WUd. Ann^ ix., 1880 , 
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Van Rees, Lumonfc, ami kutlilauf fiivoui this last furimila ; 
but none of those oxpurimeiitors give any proper account 
of the ends, which must be specially represented in all but 
those cases where tl.io magnetic moment is zero there. 
Schaper finds that 'the results (»f ex[)erimcnt can be 
adequately represented by Ineans of end distributions, and 
a lateral surface distrioution following the law Aa* l-lU*'. 
See his paper above quoted, p. 242.^ 

Theory Carri/mj Powar of a is obvious that the 

ot magnetization of a piece of iron must allbct its foive of 
larryiiig (lohesioii. The most familiar ea.'.ti is tliat uf a magni't to 
oxpt'ri- armature is fitted. If tlie surfaces of the pole 

meuts and armature be carefully ground llul, so as tt> lit, wo may 
unit regard the magnet and the ann.iture as cuntiiuiations of 
each other. The force of cohesion liere. is mainly due to 
the magnetism; and the fijice rc(piin‘d to separate the two 
is called the “ carrying power ” of tlie inaum t. M'o simplify 
the question, lot us consider a cylimlricid bar (»f section oi, 
uniformly magnetized in the direetioii of its jcngtli with 
intensity I. Suppose the bar cut so that the normal to 
the plane of section makes an angle 0 witli I, and let tlm 
surfaces o" ijcction be scparati'd iiiiinilcly little, then the 
surface density of PoUson’s distribution will be le«).s^^ 
on each surface. Assuming that the coln'raon is eausid 
solely by the attraction of thcoo suifaee la\ers, we get 
for the carrying power P - 2-1 cost) x I eos^)o)see^l, /.e., 
P=»27rPwOOsft The carryiieg power is therefoio gri'ate^t, 
viz., 27r(i)P, when the surface of the pule is perpendicular 
to the lines of magnetization. 

A great variety of experiments lia\e been made on thi-! 
subject by ilovde, Dub, Tyndall, Lament, and others 
nujstly, how’ever, under cirenm.^tanets th.it do not a<lmir 
uf the application of the aliose thiMny. l'\»r mi ae«*oiiiiL 
of what Iws been done, tlie reader sliunhl consult Wiede- 
mann’s G((/vaiiisfiuif(f ii. 12.“) .s/. 'In*, most leceiit iiivt 

tigatiuns on the subject will bi^ i uinl in the. papei-; of 
Howland, quoted below, p. 2.')o, ai ' in yapeis ' y Stefan 
a.nd Wassmutfi in tho*.l/o/M)/.s/><y’/<7//e <// r IWnn r 
for 1M80 and 1S8J.“ 'the facts an; not so .simple a.s th 
above theory wmdd indicate; but Wassmutli liinls a modi- 
fied form of it to *dgn*e .sutliciently well with ubM ivalioii. 

Mathematical Theouy oi«’ Macni:tic iNiu rnoN. 

The two fundamental axioms of tliis tln-oiy an* the 
following: — 

tliictuMl indin;ed magmitism in any element of a body 

depoiuls merely on the magnitude and cl i reel ion of the, re- 
sultant magnetic force {^4i) at the clemeiil. 

2. The magnetic moment induced by any fon-t; ii is the 
resultant of the magnetic moine.nls imlmed .separately l»y 
any forces of whieh 1) is the result, ml. 

With reference to axiom I it is to be reiiiiirkerl that 
acouLint must be taken of the ph^.sieal etm.lilion (*f tie: 
body as to tempcratuiv, and si) foilli ; but it is iinpliL-d that 
no account is to be taken of its magm lie .•.late, execpl in .so 
far as that affects tlie resultant mnL^m lie tone. In oilier 
words, [\. is asserted that the inomeut induced l)y .‘iiiy force 
does not depend upon any pre-existing mujnclie monu'iit. in 
the element, and is the .same, whatever foivi*s may ha\e 
acted on th^elHincnt iirnviuusly. The full significance, of 
these statements will bo better a|>prcciated when we come 
to consider the exceptions to them in case of strongly man- 
netic bodies. It should also bo noticed that it is supposed 

^ Various cxi>eviiUftnlo.v.H have attemptnl to ilrtmui llu* “ iinlu- 
fereuco zone *' of inagncis lUMh'r (liffcmit circuiii.stuin c tin; lu.u 
separaiinjjf the positive arul iK'^ativo jairts ufthu siuhu-n jli^tnliuii m. 
t’or inforinatiofi as to this ami other matters uinler tin* jnvsnit lu .i'l 
oiiiitleil for w.aub oT space, sco Wiedemanu, (hth'nitismus, u. jfg *277, 
356, 396, 401 ; and Latnont, JfauSuck, 6, ‘J7, 03, 04, O.'i. 

* Abstracted in Wied. Beihl. 18S0 and 1882; sue also Von W.'iltoii- 
kofen, IVun, Bcr,^ 1870, and yiemeus, Ucrl, Mmalsber,^ 1881. 


that tlie body has reached a state of magnetic equilibrium, 
and that by whole resultant magnetie force is understood, 
not only that arising from the given iiidiiciug sy.stem, iimlud 
iiig pre-existing magnetism in the. boily itself, but also 
that arising from induced magnetism. 

Ill the mathenmticnl theory no distinction i.s drawn 
between the ]»art of the induced magnetism wlilch dis- 
a[»j»e:irs wdieii the indueing foree reuu)\ed, and th.it 
which lemaiiis. If anywhere we conteiiqilate what hapi»eiis 
after tlie. removal of I lie force, it is as.sumed that • if the 
I iiidueed magnetism disappears. Thi.s imjiortant restrietiou 
' mu^l be horiio in iiiiiid in ii[q»l\ii)g the lesults in piai tice. 

I Axiom 2 enables us to assign at once the law’ eonnei'tiiig 
I the. i’iUiqtomnts of inducis] inagneti/atioii A,. P,, C, with 
I the einiipiJiii Mts o, />, y of the lesiiltant foree. If /‘pV-;, y*., bo 
I the. comiMiiienls [miallel to the. thiee. cooidiiiatt; axc-sof tho 
iinliu'ed magm‘ti/alion e.in.M-d by a unit r«*snllaiit foreo 
par.dlel to the axis cd' then, by the axiom, the compoiioiits 
of mugiieli/.itioii inrlm*e(l by a force; a in tlio .s.ime din’ctiou 
will be /yi, ,/ a, jKti \ siiiiiliirly, if /<,, / 7, bi; the> eoiu- 

• piaieiil -i diio to unit foie; parallel to the // axis, then the 
' eom[»onenli dm* to /> will be. ;■/:?, r 7,/^; nnd linally, 

■ 7_‘’ /'i’ '*{ coni)ionents due to unit toree imrallel to 

, c axi-i, llu; conqioiient s dm* to y will be 7 ,y, f^^y, r y. 

( 'ompouiidilig all tin ,inling to (he a.\i(»m, we gel rJenorMl 

fi <i,y \ l;i\votiii 

f diictioii. 

"1 7i" ■'/•/'!/ / (< !'• 

lienee the most gemmil evpres.-ioiis for tin* eomponeiits 
of I lagiieli/'ilioii com[Mti)>le will) «nir axioms uie three 
liiieir luni'lioii.s of tlie eomponeiiN of the l•e^nll,lnt b^ne. 

Ileie it i.s iieeoMuy ti) iiiliodiiee a ela.-^silieut ion of bodies 
aiiMiding to their magmlie [nojfcrtii 

ff eiju.d, .similar, and .slunhuli/ stlihtinJ I'lenieiit . cut Ifimio- 
fiX'iu dilVeieut ]»ail.*> of a boily h.i\e. uleutie.d imigneru* pi*)- {-’[••acily 
1 ). Ill ’ll is^tiiil to be “ mu'inetii all V )iomogeiie«»us,’’ if not, 
'•h.bx.eelieell..^ . . gnusty. 

It C'|u.il ami similar eb nienl*^ eul aroiiml the suim* point. l-.,tn)j,y 
m iliijii'i'nl (hrn'linti'i be identical in their magnetii; proper- «i‘'b''u!i> 
ti<*.'^, the body is .vaiil lo bt; iiiiignelically “ i.solropie " j if 
n*)t, “ a‘oloti«»])ie. ’’ 

riieso aie Hot cr*i-s cla.-'^illeatioiis ; tbr a body (cy., 

•eland sjijir) iniiy be a t)!otiopie aiul y* t hniiiogi iieou.*', ami 
It might b*; beierogciicons ami }e! iMilioph*. We mn.st 
n*gai*l the eocHiciciils /», 7, r of ( 71 ) ai belonging t») a 
jMiint of tin; body ; and we si o that in a honiogeneous 
body they will be. the .Mim; bn* all [)oint.>, w In n as in a 
het'Togmu’oiis lK>dy they will \ irv from poini to [i»)inl, /.c., 
tiny will be funclioiis l•oIltinuolls or «liseontimioiH ol tlie 
position of the p*iiiit. 

In tin; c.iM*. of an i olroj-ie body it i.s ol)vious */ yicoi/v' L;iw nf 
thit the indueed m ej le. 1 1 ' i( i* ii mn.'t be eoiiici*bnt iuiniliu- 
din**-ti*)n with the )*■ nli.Jiit loiee; llie r'«,inlition.'% for 1 
I ni'e, that the eoelli* i' lil ; /> .md ■/ sliouM .ill \.ini di, ami lli.it 
j /', r, c. Tie* * tgi il ion^ ( 7 1 ) thus i*:diu e Id 

b, Kft. (k K-y . . . ',72;. 

Ill an a;olotio['ie body, on tin* vdlicr bainl, the is^i'llieienl.s 
may he all ililb-i* :il liom /er*) and fiom one aiiolher ; but, 
as we .shall .M*e, ai all '‘xeiits in the ideal c.im* contenqilated 
by the in.itlu in.ili'al theory, the. coii.seu.jtion of energy 
reduces the number of inde[ieiideiit «*on.stants by three; 
while a pro[ier *‘hoii'e of axes rediu'cs it b\ tliiee nioie; ;<> 

I ill'll the magnet ic properties of any iT inenl ol an .eol*itii>[d(; 
body depeinl Mrtiially on thre*i iinlejiendcnl citn-i.inl.''. 

The tlicoiy here gi\iMi is Ihi' geiiyr.dizatimi *»l roi>M»ii’.si 
theoiy dm* to Sir William 'rhoiii.-am. ll aiim- . jI gi^illg 
n* si mplesl possible ext>osition of the resull.'ol exiieiinieiit 
with the fcwe.st as.sLiiiiplions as to tli** inolecul.ir structure 
of b(>dics. Wo lii'jsfc discu.3b a.'Iy a few of tho cased 
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more important in practice, and then give a brief account 
of the general theory with a view to establish Home general 
principles to guide us in the Kubsequent account of the 
(often very complex) phenomena observed by experimenters, 
•lynthetic IfonnK/**nf' 0 'UH ^hjolofnrplr Spfn tr in d I [for m Field of 
olution ludt/rf ive Force. ■ Wc suppose 1 liat t he s[>liere, to begin with, 
her© nuigiietizcfl. If the splien- were uniformly niagnot- 

•liform" eoinponrnts IV, ( then (.see above, p. 232) 

leld, the force inside the splienj due to this niagnelizatioii would 
havLjor its I'oniponeiils 

Oi Pi 7j 

This uniform fore.* <()mliined witli the. given uniform 
force (. 1 ,,, yj of the indiictive- iii'ld wouhl residt in a 
uniform bnee. 

a a,. .\j, /J A, >l:,, 7 .>t’j . . (73). 

It Is obvious therebn- tluit the ii.^siiniptioii of uniform 
liisigneti/atioii will ennbl ii.' to ^iiiisfy the law of indueliun. 

ill |iiiiiil »»f f.K’l, ill tr.ilis|M».sin;f, wr got 

tlirer iiinMi l•(|ll:lllllll ' l'» ill l« Miiii A,, i" tmns of a(„ /t,,, 7 ,,, 

(1 I 1- I r^a„ 1 \ 7 . 7 ,,, Ae. . (74). 

It is e;isy, ]»y uieiiiis of the.se and foiinuh'e given above, 
to calenlali*. I lie coupli' (‘.xerteil on the inductively magnet 
Uotluc- i/Ajd sphere, li we put. O, /i,, Feosf^, Fsinf^, wc 
tionin cjin ealeiilale tile work <h»iio on the sphere in turning 
through IJ^O’ about an axw perpendicular to the direction 
iudur- ^he held. This, by the conservation of energy, ought 
tioii w- to vani.sh, and wc thus get the cmulilions y), - 7 ^, 
efficients. z- Y.J. The eipiations (74) therefore reduce to 

A,' p.jy \ 

11, y>:,a4 t /^,7 | (7fi). 

<'i -/'att W'i/3 I 07 ) 

Ilonco, if tt, /3, y he iiandlol to a nnlius of the ce ntral (piadrie 
i 2p^ir. : ‘ 2 p;,.r?/ 1 , 

A], IhJ’i will lie nonn.il to Iho <li!Oie tnil of that indius. We 
hiivr, 1 hrrrinrc, liy the I henry of siirfans o| Iho M'nnid ilegree, the 
followiMg euiii lu.sioli.s. 

Three 1. The imbnTd magnetization is not in general in the 
principal direction of the inducing force; but there are in general 
mugnotiu every point three directions, called the three principal 
nnignelic axes, niutiially at right angles to <‘iieh other, for 
xvhioh the iliiections of tin* nidiKM'd inaguctizalion and of 
the inducing force coiniidc. If the a.xe.s of coonlinaleh 
bo |)arnllel to tlie.a* principal jims, tin- r(|untioiiH (7>i) 
reduce to 

A I ^,a, b, r..fl , <\-/'.{7 .... t70). 

Principal The values of /•,, r.„ r j in this c.i.se are called 1 1 incipal 

magnotir jnagnetic indm ti\e siisceptibilitie.s.” Jlodie.s for which these 
Miscepte*' ‘ are all i»ositive are calliul paramagnetic or 
biiitius. crroniagiieti IJodies for w’hicli they are all negative- are 
called diamagnetic. No .substance is known lor which 
some are positive and otluTs negative, although this is a 
inathematically ])osj>ible case. Since inle.n.sity of magnet- 
iza.tion aial rc.aillant magnetic force are of tlie same 

dimension | L M T ], /■, are pure numbers; fur all 

substances e.\ce[»t iron, nickel, and cobalt, they arc 
extremely small. Tlic value of tlie coetlicieiits /■ and p for 
any other a.Ms can be. r.\prrs.s,.'d iii terms of the thriio 
|)rinc,iprtl KUMu ptibililifr l»y means of simple formuhe which 
w'e need not stop to ileiluce. 

A physical meaning ran be given to y,, a.s follows. Let 
the body be liomogi neoii\ and h t n , , from it a cylindrical 
piece whose axis is parallil to the principvd axis of 
susceptibility /q. Place this cyliiidcr in the direction of 


perinea- 
. biUties. 


the lines of force in a uniform fi^ild of unit strength, then,/ 
provided the cylinder be infinitely thin, and <»f longitudinal 
dimensions infinitely great compared with its lateral, the 
internal force due to the induced magnetization will be 
zero (see above, p. 229), and it willfbo'magfiekized induc- 
tively with a uniform intensity* ^ ISimilarly for rg, r^. 

The three cocfiicicnts ^ Principal 

w, 1 4 4r/i , 1 4* firZg , 1 4- 

used later on, arc called by Thomson the three principal ' 
permeabilities of tin* body at any point. These are of 
course pure niiinber.s, and fhey are ]>ositive for all known 
sukstancfs. 

2 . If the sus(;e|d 4 billtie.s for any two principal azss be , 
e(pia], then every axis in the plane of these two is a 
priiicipal axis. 

3. if all three principal susceptibilities be equal at any 
]M,int, then ovi ry axis through that point is a principal ^ 
axis, and the susceptibility for every such axis is the same. 

The. body is therefore isotropic at that point, and the . 
(lirectiun of the imluccd iimgnetization coincides with the 

d inaction of the iudn(4,ive force for every direction of the j ,[ 
latter. 

Urturning In tin- proMcin nf tlic A'olntro])ic sphcro, let US Magiilil- 
.siiiqilify mir n[n:itioiis la (iikiiig the coordinate, axes parallel tO the ization 
coiiiiiiMn iliivi lions of ilir jiriiu ipal axes throughout the homogene- and 
ous sjiliciv. \W iliL'ii grt. for thi5 ('.oinpoinjiits of magnetization coupW 
r. r.> i*n 

14 air/ i l + uniform 

Using IhcM* ff>niiiiln[', wo got, hy means of ( 22 ), for the compon- field, 
oiit.s of the cuujtlf ;n‘ting on tJjo sjihorc (of volume u), 


m 


(1 4 >r.,)(l 1 UnrJ 
'(I -I 


Mo 


,7i>“n 


(78). 


■v« 0^0 


(I ir/’|}(l I ^Tr/'j,)"' 

There is of c(girse no force of triinslation. As a special 
ca.se let us suppose /*,, unti r.^ to be in descending order-,’ 
of algebruicul msigiiitndr, and suspend the sphere with tbtfv 
axis of r, per ndicuhir to the lines of force. We may put 
ff,, ^Fensfj, 7 ,j Fsiiif/, wlicrc fJ is the angle betweeu the 
axis of y (r.j) and the direction of the field, then we haVB 

i irnc, I ^„nr,){l-i-iwr,). . vj • 

Ibuiee the fqdiere tends to turn so as to place the wijS 
i»f algebraically greate-^t susceptibility parallel to the lines 
(»f force. It will be in njiiilibrium when eithsr'prmcipal 
axis is parallel to tlu^ lines of force; but in stable e|iiili-;, 
brium only wheti tlu; axis of greatest i)ermeability is ini.;'; 
that position. Jt is to be. noticed that the couple is pi^^ V 
portional to the .square uf the strength of the fipld. 

There is juiotlifr way of expressing these results mprti 
in aecorduneo with the ideas of Faraday. 

If X bi* tlip .siirtiu (‘ niTi‘gr!il of magnetic induction takon dyer jjhf 
im-rhliim (w) nf tin- sjiImtc perpendicular to the direotidfi'Ol 

till! verlor ^ inMih-, nr, .is wr may call it, the numbor of IbtfS pi 
tur«’e that pa^s tin (High the sphere* then wchave - 

S j b : ' , ;; 


.V/,, 


' Here and in ftiture the suffix U dehote.s rniii|n)neiitH of niagneti/mg 
fpMe, Ac., <lue to given nr ]in-exiNt»'iit fi/.ilmu ; while the 

1 tfi’MOte.s tho.sf du*' to indu' rd iiMiiiirO/.ili'iM. l.tUnrs without 
ihjnote tnUls ; c.y., a- a^, t a,, A -A„ r A^, and so on. 


y . . 1 i 2){9, + 2) dm 

LMjr-h’ f 4 - UO * 

l\ iK’ing llic radius «jf the sphevo. ‘ ^ fi' 

From thc.io formula* wo can draw the foUb'^nii^nclu* 


1. 77if 'iwift 'r of Ihtes of force 
sphere is f/reaiest, nh.^ 3Pci»2/(w2+ 2),.' 
fjreatest pcrmealdlift/ is parallel to the di^ 


disturhed field, and least, m., the 

dxis of hast permahilitv is in the mme mekirm. ' 



the Doduc- 




laws. 


of J east permeabilitp is in the same pesUion. ^ 

2. In any jmiimi the nurnher Jifee paesinff through 
the spherical space is grectier' for 0 p^r<magnetie i 
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^ ksB far a dtamagnetie than it would be if the sphere 
were absent • , . 

3, The sphere is in eifiUihrium when the number of lines 
of force passing thfonph it is amuimum or a minhmm, the 
equilibnnm being stable in the former case^ and unstable in 
the latter; ‘ 

Induced JJomopeneous Isotropic Sphei'e in Uniform /Wt/.— Tliis 
jna^et- crhu is obtained by putting in tbo ab(»vo 

izntionof formute. . The magnetization is parallel to tlip undistiirlMMl 
isotropic the' couple vanishes, ao that the sphere is in 


sphere. 


equilibrijiim in all positions. If the strength of the field 
be F, we for the intensity of iiiugneti/ation 


I. 


also 


1 -f }ir« 








Jn order to familiarize the reader with this important 
caise, we give two figures of the lines of force from Sir \V. 
Thomsotfa Reprint, pp. 490, 491,- one for a paramagnetic 



' Fia. 32. — liincH of Force lor a I'aiainagnrtu; Sphere. 

(fig. 32) having w“2*8, and another for a diamagnetic; 
(fig. 33) having w— *48. TJie Ibnner represents a para 
magnetic whose suseeptibility is someth iiig like 
the maximum observed for Ihe best Norway iron. 'Flm 
latter corfeaponds to a diamagnetic having a susceptibility 
some 16,000* times that of bianinth, w'hich is the most 
^•powerfully diamagnetic substance known. 

- The reader should ob.servo that, although the field insiile 
the isotropic sphere is uniform, this is not the ease outside, 





■ * Fig. 33. — Lines of Force for a Diumaguotic sphere, 
a fact sometimes forgotten by experimenters. Of course 
the disturbance in the case of a bi.smuth sphere would be 
infinitesimal. * 

*Folotro- Ilcmogenhm jEdotropk Rllipsoidin a Uniform FiehL 
^ sphere the tendency to set in a uni- 
imiforlu wholly dependent on the .volotropy of the 

lUld. sphere, 'aJDid i? independent of its form. It is important, 
in prdei^^p get a complete picture of the behaviour of 
iiidu^vely magnetized bodies, to obtain a solution for 
some ,oas^ where the form has an effect upon the result. A 
solid bounded by a surface of the second degree affords 
such 

If aur iidlimid be uniformly magnetized so that the components of 
nu^etiktaon parallel lo its three principal axes a, 5 ,c lie A„ lh,C„ 
thia magnetizstif n gives rise to a force 
aj—,~AjLf 

WhflU L M> N have the values given above, p. 232. If we now 


place thia plli|isoid in a uniform field (a^^, 7o)« iiishle 

will he given by . • 

/B-bo—BxL, 7 *7o"'^\b . . *(79). 

It is obvioij.s, thereforo, that the equal io/is (75) of imhutuoi 
can, n.s in Ihc case of u sphere, be satistieil hy the ashunqitioii in' 
uiiit'onii magnet ization. 

'fhere ib no dilliculty in dealing with the general l ase in which 
the principal magnetic axes are not purullcl to the piimipal axe.s of 
tiqiiie ; wv.sliall content ourselves, however, with the ease in whieli 
the jiiineipal magnetic axes /'j, rj,, are parallel n*sp»*etively to 
O, h, 1\ Kqmitiolia (7t>) tlicJl give at oiieo ^ 

A, rK A.L), Th (my, 

whence 

. . (81) 

iirJl’ ' 

The. eomj menta of llic magnetic moment firo of couiS' obtained at 
ouee from these by mullipl^ing b\ the volume. 

For tie eiiiiiptMieiits of eoii{i]e, T, lU, H, teiulilij to tiirii the 
••Hi] id aboil f llie axes o, h, c, we gi-t 

. I /-../-./N M) ) 

'"'"(1 ,-,,Mnl I (H2). 

W ’ 

From these equaLiens we. can draw the. following im- 
portant coiic.lusions, first as to the magnetization of the 
eUip.soi<l. 

1. When Cj, r.^ iiri* so small that their squares may bo With 
neglected, as in fact is tlie case, with all bodies except iron, weakly 
nickel, and cobalt, tlie components of nuignidization ^'^^uco 

to /-ifij,, 7’./^, /-.jy,,. A glance at eipiatiuns (79) will the 
show that wJiat h:ip)>enK is simply that the part of the fonn does 
internal iiuluc.ing force wliicli depends on th(‘ squares of 
the susceptibilities is not sensible. In other words, the 
form of the body is without inlliieiiee on the induced niagiiet- 
niagnetization. Or, what is again equivalent to the .same ization. 
thing, the induced miigne.tism may be supposed to produco 
no (listurbani e in the inilm.ing field. 

These conelnsions are of course, not limited to tho 
ellipsoidal form in particular; but we have the general 
result that, //’ i/tr nfthe snsn-jifihihlits inr itntfl'fibff, 

then the fovni of thr hotff/ lots no rflhi on the no! need 
mot /net Urn, 

2. On tho other hand, when ihe susreptlhi/ifie^ (and With 
consequently the permeabilities) are rer// jreat^ since 

A, - ■a„/(l,//’| f L), iVc., it is clear that the injinenee of 
form of (he htd// predomimifes. The extreme case is timt fjie Uiflu- 
of a body of intinite permeahility, in wbicli the induced euco of 
magnetism is wholly determined by the form. fomipre- 

3. If, however, the. elli[»soid be very elongated in 
direction of o, then L will be very siimli, and / jIj may bo 

very small, notwithstanding the largeness of/-,. In ihat^J^^ " 
ca.se A, - 

4. h>oiu 1, 2, and 3 w^e have the following most ih-st form 
important results. In e.xijeriiuenting with wiuikly niagnetic f^jr deter- 

I bodies in a uniform lield— iu order, .say, to determine the.ir 
j susceptibility the form of the body is indill'erent. On the 
' other hand, with .stri>ngly magnetic bodies an elongated 
I form must bo usisi, heeaiisc in that case only does the 
j induced magnetism dej»eml mainly on the susci‘ptibility of 
the material. With bodii's apiiroachiiig the spherical form 
tliflerences in form produce far more cllcct on tbo 
ox|ierimontal results than differences in the siisceiitibility 
of tho material, so that in such coses the experimenter really 
measures the accuracy of his instrument maker * more than 
the magnetic su.sceptihility of his material. 

5. For a Hat disk (intinitely oblate, ellip.soid), ha \ i rig Flat disk, 
its a.xis parallel to the lines of fon L- 4r, and 

A, = c,a„-(l 'b47r'rj)"ay(z , - \)/‘\7rrsr^. n such a body 

were diamagnetic, ami had I/Iti had zero 

' As a matter of history, Rieoke did uuwittiii;,dy obtain in this ivay 
a tolerable approxunation to the nitio ot the ciri-uintt ivnee ot a circle 
to the diameter. Hee Stoletow, Phil, i/ap., 1874, p. 202. 
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|)<Tn)cabiliiy, the normal inagneti?:ati(»n would ]»o infinilo 
for any finite force. 

Next, we have the followinj^'roticlnsiiuis ao to the inag- 
iifitic couple. Let no Hupj)(».se tlio ^ iil free to move 
about itH (t axirt, and let the dircclion of the field be per- 
pcMidicnlnr to so that ■ Fens/), y„ Ffonf^; the couple 
fondino to turn the f* axis paralh*! to th(‘ undisturbed direc- 
tion of the field is the sum of twi jiails: 




and 


For 

Hiimll 

suscop- 

tibilitii’s 

the t?tt<'( l 

of icolo- 

tro])y 

pr(ido?iii. 

nates. 

For 
larpe 
suseepli- 
hilities 
the i*fri'et 
of fiM’Ill 

jtreihiiiM 

at es. 


, '1 



m. 

' \l i ,• 

.M) 1 


Tnlhi'. 

N 

, I'JB 

• (SI). 

' ' 'll - 

.M 1(1 

1 1 

>/ihi/i/it 

till' 

s) siii'dl (Intf (hr 



Jsotroph 

tllip- 

aoid. 


ifml in'iiilnrln <//v' fit then ’C n-diiccs to 

.5fj -TT.//'. r' /.. 

In otlier words, //<■ /'>rtfi •>/ fht' Unthj //o.<f vn e//''*/, and it 
bidnivis exactly like an ;M»|iilr »pic spliore of the same 
xolnnn it will l(‘nd t(» turn its axis of , itr'st pcT- 

nieal)]lit\ paiallel (o the lines of force. 

' 1 . If (fir //.vr/y )/;/<//// /,.s- /„ n ly ltm/f\ llU'll till Uiost. 
important part ol ,'if will Is* ,\\j. Now a ^ilanee at ilni 
values of M and N (ol) shows that N - M lias llie same 
sign as A ’ c'^' ; Ijeiwe f/ir ('Uijisniil n'lll h m! 1 o jtltcu' lia 

hunffst ill nini'iitiii juiftifltl in (In hurfi oj J’nrrt'.^ ^lliis i.s (he 
o;eneral etleet of (Ik* inllueiice iA' /onii in tlie case of sf rongly 
inagindif' Isidies, or, if we ehoost* to put it so, the (‘licet of 
tlie distnibanee of the field by lloi Induced mairnetisni. 

.‘b It is of taairse possible in the ease of strongly magnetic 
bodies that both jiurts of il‘ may be sensible, so that tin* 
resultant action would bealfeeted both by form and by the 
inagiietie structure, either j»redoMiinatiiig according to cir- 
cuinstances ; for by properly shaping the ellijjsoid wtj can 
give N M ail} valin' jiositive or m g iti\e from U to :]7r. In 
this wa\, gi>eii an jeolutrojiic body for wliicli 1 /'.*• 1/V.>is 
notgri'iilcr than Lbr, \\n miglitso shaiie it that it. would turn 
its ]»»ngest dimensions paialh'l to the Iiik's of force, or so that 
it Would liini its shorfest dimensions ]iarallel to th<.‘ lines 
of lorci', the shorte-it axis in (he second ease being the axis 
of greatest penneiilMlity ; or we might so shape it that the 
eipiilibriiini would be neutral. 

And, in gimeral, givi ii a body leolotropie within certain 
limits, we might shapt' ii in sncli a manner tliat the etleet 
of it- form Would exa(tly neutralize the onVet due to its 
stnictiiiv, so tliat, as far as setting in a uiiitoim lield is 
('oncerm-d,'' i would beliave like an i.sotropic, sj'liere. 

Il'tnititfi in> ii'i /.sttiniftir ICffifi.snii/ in it (^n/fnini Fit Id, 
The fornud.c lur this ease are of enui>e at once oliiaiiied by 


])utting 

gel 


in the above fornmhe We thus 


ffa,, 

I i kI/ 


Ih 


/dl, 

J -f 

\1 1 « M gl 1 wN ) 


1 I /f.N 

n kr n 






The following conelusions .are worthy of notice : 

J. Tin I'lsnlitiiif finii/infi ndan irtif /mi, (fs in (In' ' nj 
an isoira/nr siilnrr^ hr jHtniflrf (i, (hr I'rsvifanf nnft/ncdr 
fonr, 

Tnfluriion f/hji^nnl 'inlf (rn,! /.> ,s>/ i/s linnffnt dlinnislnn 

of form p'lrnllf] to ilir ///os' nf iurn ; and, ‘^iin'c k is involved in the 

the same „„njnrator in the foini k\ Ih 'n ,-n,irli,yi„ii /.< ih,- miMe for >i 

toraUia- .. . , > 

magiiolitj " jinrnnntoniiir hoifi/. Of eour.se WC 

as for a exclude flic mathematically ])ossilile ^-j’lse of one of the 
]»ara- factors 14 -kM or i 4 -kN \anishing tir iM-eoiiiing negative. 
‘Maputtic jj]j ^'eakly magnetic boiiu's, Imwever, k is so small 


’ A'iMuming. ai is always the i-aHc in natni-f. ibal nnd liavo the 

In (ulier reHjH*ctH it would not in general behave as if it were 
iHolro 


that the tendency of an cloiigatotl isotropic body to set in 
a vnifonn field is insensible. 

Idng Kl€vtromtujn€(,---k simple caso,'%hich has recently Tore, 
acquired practical importance, is that of an electromagnet 
having a soft iron core Hhajicd like An anchor ring, whose 
mean diameter is U, and radius of section a, wound uni- 
formly with n turns of a primary coil in which flows a 
current /. The lines of force and the lines of magnetiza- 
tion will evidently be circles, and, since the Poisson^s 
surface and volume distributions vanish, the whole mag- 
netic force Jift will be sinijily tliiit duo to the current 
At a distance /> from (lie axis of the ring pe27M7p; for 
the wliole wm k done on a unit pole in passing round any 
coaxial cirelu of radius p is ‘i) x 27rp^47rw/.^ The inten- 
sity of magnetization is, therefore, I— 2wKi7p,and = 
2///(47r/c+ 1) p -^lnzsi p. Ilema; it appears that the total 
induction tlirough a secondary coil of 7 ?/ windings ia 
2?/////( l7rK^/S yi + /'^/S' p), wJiero ///S/yj is taken over the 
.section ot tlie enre, ami /i/S',y) over tlie section of the coil. 

In the case of an anchor ring of circular section, if W’o 
lu'glect the dillereiice betwi'cn the radius of the primary 
coil and the radius of llie core, thn expression for the total 
induction tlirough th(‘ secnmlary is 47r//M'iB-/(ll - JW a^), , 

In a Hon-nnijnnn jiifd the ])roblem of magnetic Small ■ 
indiiction bectuncs very dillicnlt for bodies of finite size. ^ 
If, however, we (h'al willi iiiliiiitely small bodies JJiJlform 

suppo.se t he tield uniform tliroiighoiit the body, and apply the 
results already ol^laiiied to iiml the induced magnetism. 

tSnnt/l , h’lihif rojiir. Spht'ir in a Ftni-'irnilnnn, ]'ifJil. -Lot 
A„ l»j. t'l 1*<* til" of Ibi! iinlui'nl inaguotizatioii 

jKiiidb l to till. piiij< ijul li" a\i‘S of the the 

nuiljn)ll«*llt'4 ot llir .sllTIILTlll of llie IHhIisI III bed tiold iit tlMM’oniro of 
til" .s|'li"i" in tb" .'•‘Oil" iliicf lion; tlicn, ihnoting ‘/jAT 4 Stt/'i) by.Vj, 

1m\ a, ,syf n, ■■ If fh« rriflg- 

ji"li/:itit)ii of 111" Mil. ill .‘.pill If .f \m1iiiii" /’) wiT" rigid, il.s potential 
"iicigy W' would li" W' ''A,a„J IVL '-Giy,,). Tlui actuid 
poti-ntial energy, W, <»f tin iiidiielively Tirngiietizod sphere is 
dilfereiil, beeaii.sf its iii:i;Mn*ii' i \:iii"s as it jm.sses from one part of 
lbi‘ Held to .iiiutbfr, ill .m\ iifiiiitfly .siniill di.splaeiaueiit, hovv- 
e\"r, we, ni.iy e.deiil.ile the oik on lb" siippo.sition that tlio 
iiuv.'.n"liMn is |f?ii|ii>i .lilv n‘gi'1. In other word.s, wu may ]iiit 
f/W - f/\V', wliei" till- hilli'i is i.ikfii on tJi" .siijipo.sition tliat Ai,B|,C| 
do not vary, wliile on the of In r li.nid a,„/?y, 7 „ do vary, beeansc tho 
resultant foree i.otli altei^ it-, niaynitude and it.s direction rtdativo 
to the pvineipal axes ol ib" o*. We llnis gi't 

</\V - M I ^\dy^). 

Tn integrating we must t.ik.* mcoiint of ibe fsiet tliat Ai,Ib»G| liro 
variidde. Subsliluliug lln ii* \.du"s, we get 

f/\V - I | .^37o(/7o) 

win lie" 

AV-- . . (87). 

This important formuhi contains tho whole of the theory 
of the movement of small splierical mastses of inductively 
magnctizabl(3 matter in any lield of force. We can deduce Faraday’s 
from it at once the position of equilibrium of an molotropic matfue- 
spherc suspended in anniform magnetic Held, with freedom 
to rotate about a given diameter. d^viced^' 

I.et A, n, c and /, ///, // be tlie dircetion cosines of tho given diannUer from the 

and of (ln‘ dinetion of tin' fudd nd at ive to the prineipiil magnetic principle 

axes of the sjiluMv, :md 11 tin* i-tiviigtli of the field; then W- of least 
- MV'is/- \ 1 s^lr). For diililc equilihrium W must he a potential 

niinimuiii, and for un.stablr eijuilibriiiin p niaxiumm, t.«., there is «ncW* 
stable or uii.stnble "unilibriuiii according as + is a 

iiKixinnmi ora iiiiuiniiiin under the given kinematical conditions, 
w'bieh will be expie.ssed by u relation betw'eeii A, /a, v and /, 7a, n, 

Jt is needless to w oik Jiut the, analytical solution ;ior it leads to 
lesults easily obliiiimble from formulse already given. It is ini- 
jiortaiit. however, to show the identity of this method of treatment 

* See art. Emictimcity, vol. viii. p. 68, 

* Kirehlioft; pntjtf. Aim., Krgbd. v. 1870. In the same paiier be 
diHOiisse.s the etleet of a lecliliiiear euiTt^nt in a cylihdrical iron wire, 
and finds that the eirculnr inagnotizatiun in a wire^'o^ length L gives 
ri.se to Hii up])areut iiietease of the ooeffideutof self-induction equal 
to 2«'aL. 
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with Faraday’s view of the matter. If n, ft, r be tlie eomiamenis 
of the ina^jnetic induction parallel to tli« principal axes o! tlia 
epliere, then wo got a«(l + 5{irif,)R/, ft-&c., c--kv, Wlioncc if 
Is denote the total iiiductioa tlirough the sphere ’ in the direction 
of the undisturbed field, wo have, w being the area of its moriilian 
Hoctioii, 

N««(«i+ftwi+ca) 

- 11 4- -I- 4' s.^n“). 

N is thus aTnaximum or a minimum when s.^ is :i 

maximum or a miuimum. 


l-ara- 
• I ay’s 
1 i\v of 
ransla- 
ional 
I'lrco 


Wu have thorufore establislied quite generally Faraflny s 
law that m mlotropk sphnr sKs/tnulnl in (t vnifonn/hhf 
with freedom to roUvie about muf ilionwtrr wilt Ac in 
or unstable equilibrium accord iuf/ an f/tr nnwbrr of I intu if 
force that ]Mss*throuf/h if vs a maximum ora minimnm. 
A particular case of this tbeorein has already been proved 
above (p. 245) for strongly uiiigiietie bodies. 

We next apply the fonruila (N7) to deduce tli(3 lorcc. of 
Inmslation in a heterogeneous field. 

1. We see that in a uniform treld W is constant so b»iig 
as there is translation merely witliont. rotation, /.c.. tlu iv 
is no tendency in an molotr(»pic or isotrt)pi»*, .^pLerf' lo move 
bodily in a uniform field. 

2. If we suppose the sphere isotroi»ic ( /.c., x, - x , - t). 

tlien W~ - iTe(afI 4-/if, f y};) -- - ireU-. Hence tlie 
tending to move the sphere in the diivclion of th is 


v/W 

ds 


^Tif 


fin 

ds 


T/'II 


//It 

\/s- 


(SS 


.leUiucd. Jjj the small s])liovc is subject to u force i»f 

ImAioi which the scalar potential is ir/’K-. If then we draw 
the isodynamic surfaces ir -- const., the force on nn 
inductively magnetized isotropic sphere will be everywhere 
at right angles to thcsci ; that is, the direrdioii of tliis force 
at every imint will be tangential to tin; limit of M opr of tin; 
resultant force, viz., in tin; direct ion in whh h that force 
varies most rapidly. In the cast; of jiaramagiiLtic bodies, 
for which t is positive, the hphnra will tmd in more from 
places of weaker to places of stromfer residtani force ; in tin* 
case of diamagnetic bodies, for ^^llich r^s negative, /W//// 
^^aces of 'sf^ontjer 1o^ places of vralrr force. This is thf* 
famous law found ex[)fri men tally by haraday, and after 
wards theoretically established by Sir William 'rinmison. 
Isodyna- It iiiust be carefully borno in mind that tlie lines of 
hi’ .-Tt necessarily ct •incident witli tin; lines 

lines of* h*rce, but may cross them at any dupre. if old opnfy. 
lope. As strange mist.'ikes have been lu.nb* iu tliis m;Ut«T,- il may In* 
well to illustrate tliis sbilfim*iit by ;t Irw <'.\aiiiph’s. 

Ill the case of au isolated north pnlt* llic lim’s of .slopi* roinciili* 
with the lines of force, Avhich-nre straiiflit lint”^ nulialing fioiu Hi.- 
pole. In this case a ])araiiiiignctic sphere, v\oiild !i]»pn.;M’li :m.l a 
aiamagiietic. sphere recede from the pnle itlmnj the Ums vf pure. 

Tho lilies of force for a r^’ctiliiiciir'ehctiic I’uncnt luoriirlcs of 
■whieh it is the axis ; the lines of slope are straight lines radiating 
from the curreiit. A paramagiKdic sphere wouM tlnn-foio iinoo 
towards, a diamagiietio si>here away from tin; cnneiit in a direction 
perpendicular to the lines tf force . 

In the Case of an iulinitely small magnet, whose lines offurec are 
given by r- c siii-tf, Hie lines of s1o]h? : iie givm by /■ r .sin >(i/ eos Q ; 
and tho angle hetwoeu the line of force ami tlie line, of .slopo .it llui 
lioint (/-jfl) is tan {taiiOfl f* ci)s*’«)/(3 4- 5 cos'-Y// } 

^ Tho theory of isodynaiiiio.s and lines of slope, in the case of ]ilaiie 
fields of force, i.e., those, for which the potential is given hy the 
eipiution d^Vjdx^+d^'y Idy- "5, is rcmarlcably .simpli-. If ^ -.r l /y, 
we Imow that V = 0({)4-i^(r;), being functions 

depending o^ the imrticulur case. Wlieii tlicse are known tlic 
isodynaraics »ro given by 


and the lines of slopo by 


f(,7) 


3, Next suppose an aeolotropic sphere allowed to move 

^ Tliat is, the number of lines of force passing through tlir* s])]u*n 
(see above, p. 24fl. 

* See Wiedemann, Qalmnimius (eil. 1874), ii. 065 ; 'PodliunU r, 
Noiwral Philosophy for Beginnerst pt. i. § 887. 


without rotation in any direction ih. Let tho direction ^Eolo* 
•osiiios of the field relative to its principal magnetic axes 
be /,w,w, then these are constant during the displaccraent; 
ind, if U bo the intensity of tin; tudd, - 11/, 
y ,3 - Um ; whence 

-;™ . . . m 

ITcnco, ns before, the resultant forre of translation tm the 
tjdorc is itloHi/ (he line of slope ^ va (he tlirerfoot in which the 
^'••rce im-nasis if the hoily be wholly paramatjih{ii\ in^ the 
i}ipnsifr dirreiitm if it be wholly iliitmai/nclic. 

Ticrdtlcs ilcpciidiiig on tin; iialuro ol the field, tlio force 
of triiiislation, on account of tlie factor .v,/- 1 s,nr 
IcpeinU on tlu; position of tin; body relative to the lines of 
forci*. T.eiiriiig in mind the theory of tin; radii of an 
dlip.Miid, vve have tin; following pio[»(»siti()ii 

The pare if fninsfaf ion on an wolotropie sjdierc is t/reafrst 
will n y/.s it.ns of i^nunn ncidly^ yrt itfrst maynetfc snsn pidnldy 
is paraJbl In tin: Urns if pure, ami hast when (he axis of 
(nnmi rindfy) h asf susrt pidolily is in (he same position. 

<)i, ii'^iiig prijneability iii.stead of siisceplildlity,- 

The f,r<'e nf t ronslatinn is ipndest for a pariimaynetic 
split re ii'lii n. il> axis •fj/i ( atesf permea/nlily is parallel to the 
lim s’ if fu . i , fn' a diamoym tie spin t e when the axis of least 
pn mcobd d y is parallel to thi Inns td fnrei\ anti vici; versa. 

Or, U’t again, in Hu; words of haraday :■ 

The fnrer if trandidnat exu'/nl upon, n paraniaijnitic 
<phere /'s* ifnalrsf when if is ;-n plarnl Ifail f/tr an afest number 
f I ail s of force, pass thromjh d^ whin as tn I he ease of a. 

Hamii'im tie sphere l1a\foree isynafid whm if is so jdaeed 
that I he (east nunitwr if hms if fare pass ihromih. ify and 
vico versa. 

Apprm nmde Theory if the Aethmon /Indies if Finite Approx i- 

/// ./ \im t'niform /'oA/.— We have iseen that, if iheMjuare 
of the sn.‘'cepti 1)1 lily bo iicgligibh*, tin* ell’ectof tin* form of fljj^podics 
the body and tlio disUirban <’0 of tlu; lichl arising from tin; „t’ 
iinluci-d mngnetisni maybe iieglei’ted. ]ii that casewoM/e. 
may replace tlie spheres of tho foregoing discn.ssi(»n by 
cubes, and dOi'iinine the. action on a bo«ly of linile size 
by integrating tlie action on the elenieiilary cubes of whieli 
it is eninposed. Thus tin; jadenlial eneigy will bo 
+ ’V/o^ body need not nccos- 

.sarily be lioniogeneous. From tliis exjiression we can 
detlmu* till} foice iimler given circumstances. 

It is (piite easy to see, \vithout any matlii’niatical calcnla- 
tiim, what will lia[)i)en in a lieid of forco wliicli diminishes 
ill intensity outwanls from an axial lino. If we suspend 
an oloiiguted paramagnetic body w'itli it.s eentro in the axis 
of the field, it will ONidnitly be in stabh* equilibrium with 
its longest dimeii.sioii [daced axially; for if it were, slightly 
displaced every little cube of it wouhl move into a place 
of weaker fom:*, and w'oiild tlierel'ori' tend to return. If, 
on the other hand, tin* body w'cre diamagnetic, it wmuld bo 
instable eipiilibriuiu in an equatorial jiosilion ; for any 
displacement fioiii that position would bring every littlo 
cube in-arer the axis of the field, />., into a place of 
stronger force, and iheiefore. each such cube WTUild tend 
to return. 

t/enernl J^robleni if Mar/net ie. fnduetion . — It W'ill be 
instructive to consider for a littlo the theory of induced 
magnetism in its most general form. 

Wcsb.'ill siipjio'^*’ the iiuliu’tnmti) frimi given Tnagriftii* force 
;oi''i)iL-: fr<»iii ]»n‘ existing magnet ism (A,„Ib,(.’„) or ofliri^ 
wise. w.th sutlix I denote <’onq«)neiit-. of induced magiiet- 

isin, «)f foil e iiii'ing llierofioni, and .so on I.elteis without siillix 
ill-note i iMiipouuils of total foice, total niagneii/aiion, Xc. Thus 
V,„ Vj, V tit note tin; [loteiitials due. tt» pie-e\istent, iMtliiccil, and 
total mal.mt•ti•^m respectively ; ainl we. have V- Vy 1 V,, and Urn 
lib.- It ] itioii in othej eases. 

W c suppose all the media \\ithin the li«’M tt» have definito 
pMUic.ihilily ; but Ibere may 'oe a*olotropy ami heterogeneity to 
I any extent, ainl discontinuity along giv n surluces. 
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iJpiiprul 
ijrnhlrMii the 
of IllHl'- 
tietic 111 - 
ilnetinn. 


Ui‘Hol ving along the principal magnetic axes at (a //, get, by pended in a medium of permeability « . If the BUflcepti- 

Ha\v ot imliiwl magnetinm (/,, bilities bo small, the forces- arising from the induced ^1 

iu<r the aircrtiuii coHiiicti of thi* ax<*M IV.. er.. 19’.. . ... .. . .. bWiiA 


lii'iiig the direct ion coaiuea of the axus w,, w,, 

^ 711 ,) I 4irf -i IVirl 

mill two .similar l■lJUHtiullfl. 

Alultiplying tbeso by /j, mKling ;iii*l on, we get 


</ >“ ,Sja*f /;j/l I /.j 7 t iff A 


wlllTi! 


\-Kii i /,7 

'• '..a I ',/i » W 


' IttI 
I I ttI 


■'/ 


(iWll. 


I w.y.j‘' i ar,/,', /| l- , 


&0. ; --iliJit is to s.iv, "ivi 11 Inii'Minii'; oWrji,'. 

IWnlcs tlii>M>, We 1 (iiiilitiiiiis 111 iioiiii:il coiitiiiuitv for 

% Vi/,.. 

tfil i/h //(■ 
i/x ' ./// ‘ ./: 

and at asiirf.n’c of disi’niiliiiiiit\, a, /u, v ln’iii'^ tin- diri’otion rosinos 
of tbe iiitnii:(l .it any |iiiiiit li'oiii the lirst iiii-tliuiM to ila' second, 

(o /z')a i (fi h'\fL I (1* - 0 , 

ilaslicil Iciti’M to\;ilin’son tlio fust .siilc <»f the .siii face, 

UIllja.sliMi h I ti I < to \ .lines oil (lie .seiMiiid. 

Kioiji Ihese ui- or| lin.dly, lor llie dcleiniiiiation of V. 


and 




d\' 

•fli ' 


1 lir/i., 0 . (91). 

,,i\" 

./V 

yv' 

, ./V ,,//V' 


' z/,c 


> 'j z 
lift 





!- 

1 .VLe 1 e 1 4‘n•^z^| 

, -0 (92). 


A/A„ 




/».! 

\ ./y 

' 'III ' 

d- J ’ 


"u 

A 

a'.'-v 1 (1 

'0 ■ ■■ ^ *u u 

; 

:iie 1' 

ois', (Ill’s 

volniiie 

and surface th 

nsities fill’ tlie )»re- 

Mgliel 

i/;ilioii. 




le slloWJl liV 11 

nii'thdil 

' e.s.seiiliallv till 

‘ .s.Miie as lliat ns» i| 

liele 1 

Ki.Im’I’KIi 

'II'Y, vol. \iii. ji. *J7, tli.il KjU.ilions p.G ) 


Here 


V.z'., tliey 


in till 

and (It'J), willi the eoinlition that V Iw eoniiniimi.s r\ci’\ wlieie .ind 
vaniNli .it iiitiiiity, lead to a inii((iie detenniiiation of V. When V 
IS hiiowii, A,,lt|,(’, can he found at once from (!i(i), 

Cuhu of llM\h.il Inllous \\e sh.ill 1 online oUl'seive.s to lioiiiogi'iieous iso. 
lioiuo* tiopii* iiiiilia .111(1 \\e sli.ill .sn]<|iO'..(‘ lii.it in ]i;iilso(' liie meiiinin 
ganoous illdnell\el\ nnoiietlAilile (Inie is no |»i’e-e\isling In:i;nie|isiii. 'I’lie 
isotropic ciiiMlioMs t'.»l ) .iml (1*2 1 lin n ivilm ” to 


nieditiin 
with no 
pre- 

oxl.stiiiK 

magnet 

izatlou. 


-II 


• it 






1 lid need 
Tnuguei 


,r\ ,r\ ,rv 

,ij‘ ,hi ' ,/ ■ 

and 

* (/V ,i \ ' 

fi-- , I sr , 
or (iv 

(h\ih' liein;.'; elements of noimals’ di iwii iii\Mii'l‘i in the Inn media. 
K«[n.ition.s (HU; icdiii'c to 

(Z -sTft , I - vli , r -sfy \ 

wliell.-e 

; 1 ll\ I (/V 

■Jx z/a- ’ ** 4n lit/' 

Fnnn these In.st, ronibin(*i] \vith( 911 ) 
liortniit coiisi'nucm-c that the inducci 






(t'fO. 


"5r I (A' 

J zr til/ 

we Imve the im- 
]iiiioi)eti/.ntiim is 


(/V ./V' 

III' 

From isjuutkiiiv (t»l ■ iml {'.'li) 
(/V 


f 4'irzr, 1) 


//V' 


magnetism will be bo small that the direction of 
normal force at the Rurface of A will be the same as if the 
field were undisturbed by its presence^l^. . ' ' " 

First, let the medium be vacuum, for which we suppose ,, '' 
w - I, then, if A l>c paramiiguetio (/.e., will be , 

prisitivi!, aiid the Rurriieo magnetism will be positive where 
the lines of force Jeavo the liody, and negative where they , 
enter it. If A be dianiagiietic (/.<?., w<\\’i^ will be 
negative, and tlni imignetic [udarity of the body ad a whole 
will be (ipjnmite to what it was in tho former case. ^ - 

Secondly, kt tiio .surruiiinling medium have j^rmcability 
w, tlniii K^ is positive or negative according as ftr> or 
<w ; in the foriiier case A will behave like a paramag* 
netic body in vacuo, in the lattiT like a diamagnetic body 
ill Viicuo. 

It appears thi n that, A// of differential action^ a 

(inifi/ inuy lM‘hiive immmtufmtleidly or diamagnetically 
i/tYurt/Irti/ as If Is plumJ In, a less or hi u more penHeahfe 
Vied him tlitin. Ifsr/f. j 

In jiracticn it is mo‘d. convenient in general to dstermino Pois^otpii 
Vj instcsid of V. The ;il>ovc (Mjinitions can he easily modified equation 
to ndmil of this. In fnct \vc get ut once, rcniBmlioring that • . ’* \ 
d\,lldv- i/VJz/r, since V„ lijis no discontinuity at the sttrfaot* of- - . 

the media, 

. . . ; :'<97 ),,. ; ■ 

ih - 1(1/' ih- ' • ■ , 


./V, 




^ ./r 


t- (ts 




(98j. 




'riiese enusition.s, together with the condition thflt Y| be finite 
and eoiitinuuiH ;iml vanuli ;it inlinity, determine V j completely. 

(Since the induced m.i.';ni ti/.'i1ion Is lamellar, we may write 
\| -• z/0,/z/.z‘ Ac , uc linn gel t.\ (t)a) • 

«'.Vo + Vi) • . (W), 

which give the c'lmpoiients of moment in terins of the known 
fuiietnm V. ••.•/■' 

Tho iiumbor of e.iisos in which tho solution, of tho ibduc- 
tioii problem can be worked out is* very sniJl. Besideii^^. . 
tbo.so already trciitcii synthetically, 0110 or two nHirPT?* 
alForiling exitinples of the gcninil method, will be iheu-'; 
tioned in the historical summary below. Meantime, wo J: 'Sotr 
must not omit to mention an extremely elegant. tranSsfur-^®***'*^’*'^ 
mution theorem, due to .). Neumann,- which enables us 
deduce the magnetic moment of any body us a whole under theorem, 
the action of any forces whatever, when its magnetization 
ill a uniform field is known. ‘ " .. 

Let A,Mh'/T he the roTTipoiieiits of iiidiiecil laagnotizatiop pro-',^-f, ' 

tluced ill the liedv A hy tin unilonn field wlioftw eoiufH>ne.n'tM aw 


««'t/ 3 u'» 7(»' 5 fhe III itjic't>/iitioa jirodueeJ in A by tuiy 

whatever {a^^,hf^,y^X Let / Ir denote volume integration thrpiigliout'^|j"^^^^ 

A ; and eoiusiiler tliu fuiH‘lioii *' I'Vv f'.,' .. 


A 


This is true only for liomo' 


hot h siilcniiid.il and Jaitiellar. 
both gcucous kotiiipii; media in wliich the pre, existing mugnet- 
solenoi- ism, if any there be, is solenoidul. 

dal and In all cuscs such as wc are now consiileriug, the part of 
Ittinellar. t;he magnetic [Miteiitiiil due to induced niiignetism may be 
csilculnti'd wbollv fidin siirfnce di.'.tribiitions at the surfaces 
of di.s^onlinnit}. If (fj hu this surface ileiisity, we have 


b /ilr{aQ\{ \ 0ob/4-7oCi') . 

(T is known, since we siijipdse o,„/3,„7„, A /,?>/, 0/ to lie kh0W]b#^.!|^t3A,y 
P.nl, since A, xia^ I a,), .Ve., A/ - zf(ttu -f a/), We have ' 




(l«5). 


wheOi K, "(ar k^' {zr' zr)l‘\irzr. 

Let us suppose that d body A of permeability v is sus- 

’ See Thomson, fieprint uf Papers on ElectrostaUcs and Maynetim, 
i‘p. 54 a •'(/. 


U yT/e ■ «, jifl'a,,'-! a, ')-f . . . | y/ 

■Jde{a^'.\i Jdr{ai A,i i-kc.).-’filv{aiAi’4'ilC,), 

Noav the hist two tel m.s de.^.troy each ot^her; for aro ^mj^ly Jl‘ 
dilfeivni e.xpKxsiiHis lor the unit mil potential energig) of thii.m- 
diiced inagiielmtn due to (oq, fly, 70 ) and to (a^, fts 

separate rigiil sv.-.teiii.'i, although eoiiieident in position: ‘ 

get - >'3S' 

V - a^fdvkx + 

whence * *1-; 

r , dV A.. dU 

* Cretlds Jour., xxxvii. 44 (1848). The pStiof'gim is amediflea- 
lion of ^irchhotTs, CrelUt xlviii. 886 (1884);^^^- . 5 , 
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Cases of For an ellipsoid this give! at once for the components of 
t'llipsoid, aionient 

An interesting p^icular case is that of an infinite 
cylinder. If F he the compuuout of the moment parallel 
to its asis, P* -^Kffdydz (Voo- V-»). If the inducing 
system ibe magnetic bodies at a finite distance, then 
V«*V^»^0i.'and P=*0. • If the cylinder be magnet- 
ized by a spiral ourrent i, of n windings, of whatever 
form, then, »* being the radius of the cylinder, P = W-Krhd} 
Gmeralmtion of the TImry for hofropic Media in 
which K tie not comtanL — In the above tlieory wo have 
supposed the magnetic susceptibility to be constant. This 
Kircl: iij by HO means the case in nature, liowever. It is of ini- 

ioifs portance tlieceforo to consider how the theory must be 

^tension ^h^ll WO assume k to be a function of the 

Poisson’s magnetissation already induced. Subject to the restriction 
tlieory. (obviously necessary for isotropic nuMlia) that tlio resultant 
magnetization shall coincide in direction with the total 
resultant magnetic force ('|)), the most general assumption 
that „can be made is 

■ ' ;;; A-/(i)a, r^/(n7. . . . ( 100 ), 

whore/ is ^ function dcpcnduig on the uaturo of the sub- 
stance. ;,Pr6ra those equations, by squaring, adding, and 
extracting the square root, we get /(!)/[=-- l/^i, in other 
words, I, .and therefore /(I), anj functions of ‘fe. Ikuco 
we may write the equations (1)5). 

" Ai-F(S)a, (\- l-ri))7 • • • (101) 


It is easy by means of these to introfliici? the requisite 
modifications into the general equations of magnetic equili- 
brium. Fop the details werefe.r our naulcrs to Kirchhoirs 
memoir .ha, Grellds Jourmly- where the matter was first 
fully woAod out. It will be seen at once that the induced 
magnetization is im general neither solenoidal nor lamellar. 
Cases itt There is one important class of cases in which the con- 
which elusions arrumd^at on tbu assumption that k is constant 
still hold, viz., those in which the induced magnetization 
tiottis unifoflU. In such cases I has the same value throughout 
luiform. the body, and k is therefore constant throughout the body 
^ in my one cast?, although it dilfers from one e.ase to another. 
For example, in the case of an elli[)soi(l the equations 
(85) above given for the components of magUHtizalion 
still hold good, provided wo understand k to be defined by 
the equation 




"tt is clear, therefore, that by cxpcA’iincnts on an ellipsoid 
iplacod in a uniform field we could determine the function 
3F{^), and^also test the truth of the mathematical theory. 
For, being oUained by observation, one of the 

'eqUEltioUs (85) will enable us to determine k, and tlie 
argument % can be calculated from and ; 

the test of the truth of the theiwy would be tlie agreement of 
ithe thlfee values of k obtained from the three equations (85). 

Higlorieal JRemarh on the History of the Mathematind 
yAcwy.'--^AUhough the Tentavicn of yE[)inu.s, published 
in 1759,’ and the discoveries of Mayer ami Lambert did 
much to mak^ clear the exact nature of the problems in- 
volved in the modern mathematical theory of magnetism, 
yet the origiitf'‘bf that theory is usually, and with justice, 
wulomb. dated from Cjbulomb.^ Not only did the results of his 
careful a^jl^^j^ns experiments afford the means of bring- 
ing a matlb(f^ti(^I theory to the test, but the marvellous 
sagacity he displayed in; analysing the phenomena enabled 
‘tmi actufiJljr'toilay .this foundations upon which such a 


^’KirdiLoir, 1. c. ■ 8 xiviii. 370, 185^ 

* Uhn. (h fAcad^ ^786, &c. ^ 


theory could be constructed. After him, Biot * and Han- Biot 
Bteeu,^ of whose services we have already spuken, are to, be Honsteen 
reckoned as pioneers. The theory a.s it now stands was 
virtually created by Poisson in four of the most admirable Poisson, 
memoirs ® to be found in the whole literature of malheniati- 
cal physics. In the first ,two he investigates expressions fi»r 
the force due to bodies magnetized in any manner; lu; then 
applies his formula) to the case of bodies imiuctively mag' 
nctized but having no coercive force. Although he cop- 
fines his investigations to the case of isotropic bodies, he is 
quite aware of the general nature of the coiiseciuences of 
a*olotropy, and in fact distinctly predicts as possible the inag- 
nccrystallic pluiiiomeiia afterwards discovered by riiicker 
ami Faraday. The formuhe he gives are praclii’ally identi- 
cal with those, given above (p. 1]48). He works out in 
detail the solution for the case of a hollow or solid .sphere 
exposed to any 8y.steiii of inducing forces having a poUm- 
tial,^ and in particular compares the results, when the 
inducing field is uniform, with the experiments of Barlow. 

In the second memoir he works out the solution of his 
equathms for an ellip.soid in a uniform field, examining 
sjiecially the case of an ellipsoid of revolution and its 
extreme cases (sec above, p. 1245). At the end of this 
memoir he discusses the disturbing forces on a coiiqaiss, 
arising from the earth’s induction on any distribution of 
soft inui, and shows that the given comi»oiient.s of the 
disturbing force are expressed by linear function.s of the 
components of the earth’s force, involving nine constants 
which depend on the quantity and di.stribution of the 
iron. The third memoir, on magnetism in motion, is an 
attempt to explain tljo plicnomcua of the deviation of 
the magnetic needle caused by rotating metal spheres or 
di.sks. Although tlie physical intore.st of thi.s memoir was 
iu a great measure destroyed by the discovcricfl of Faraday 
as to the true nature of this action, yet, as a piece of 
profound mathematical investigation, this work of Poisson’s 
is still worthy of study ; nor is it perfectly certain that 
his theory will not after all bo rei^uired to explain certiiin . 
residual phenomena. The fourth memoir develop.s the 
mathematicul theory of the deviation of the compass 
camsed by the iron of ships. After Poisson the jnost im- 
portant investigators are Green and (Jaiiss. Green’s ser- Orficn. 
vices have already been alhnled to in tlio article IClkc’- Gawns. 
TKiciTY ; we need only mention here his api)roximate 
solution of the problem of the magnetic distiil)uti«>ii on 
cylindrical bars, which gives a formula agreeing with that 
of Plot. Tlie all iniportant work of Gauss bus already 
been detailed. 

In Cndle^s Jonniaf fur IS 18 J. Neumann worked out Neumann, 
the solution of Iho imluction problem for an ellipsoid of 
revolution under the action of any conservative systiun ; 
and six years later, in the same journal, KirchhotV worked Kirchlioff. 
out the case of a circular cylinder of infinite length. We 
are not awaro that the .solutinii of I’oisson’s equations iu 
particular cases has beiai cjirried any farther, unle.ss we 
include as new the case c»f a liollow ellip.soid treated by A. Grecuhill. 
G. Greenhill in the Juuntal dr Phyinfue for 1881. 

The nio.st im])ortant contributions to the general theory 
of magnetism .since Poisson are to bo fouiul in a .series of 
jiiemoirs** by Sir William Thomson, the liiat of which Thoni 80 !» 
appeared in the Phihtsophiatl Transariions for 1851. He 
divests the theory of Poisson of all particular assumptions 
connected with the two-fiuid theory, and bases it on a 

^ Traits (fe 1816. 

® JfatfUt f.ismits drr l^lrdr^ 1.S19. 

^ MCm. do VIii.d.t V., 1S21 (two memoirs); vi., 1S2I) ; .md 
XVI., 1838. 

7 H« dill not Ubo the word “potentiiil,” although he mm - tin* cuiie- 

Hpoiuliiig fiiiictiou. 

® Itepriiited iu 1872 under the title of Papers on jKtfdroslutivj and 
Mujnetism. 
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small number of principles drawn from observation. He 
eutors iiioro fully than roiseon had done nito the specifica- 
tiori of magnetic distribution. Jlo gives simple synthetic 
solutions of the induction problem for spheres and allipsoids 
ill a uniform field. Ho gives fur the first time with full 
generality the theory iudiief ion in ieolotn)[)ic media, ami 
rIkjwh that PoisHims theory thus fully developed leads to all 
tho laws of }):n-amjigrjelic and diiiinagnetie aelioii discovered 
Farailay, and niso to the laws of magneerystallic action 
discovered by Plm lver and Faraday, The value of liU 
plilckcr. theory was fully refogni/iiil by I'liieker/ and apparently 
also by Faraday; iiith.Mid one of its ablest expositors was 
Beer. Peer- the friend and coadjutor of Jducker. The experi- 
menters v\]it) follovve/l fhcse-inastiTfl were less intelligcuit, 
and tlie theory «>f Tlionison was for a nuiid»erof years iiiis- 
understoud nr ne,idi‘cb‘d, the result being much fruitless 
di.seii.ssion ill wliieli tho true issues were often confused. 
(»f late the theory has obluined wide currency aud tho 
ailIn‘sioji uf <*verv physicist worthy of the name. Quito 
recently Tloinson’s thtiory lias been further developed in 
Helm- an intc'resi lug [»:ipe,r by llcliuhollz,'^ chiefly with a view to 
j(^ iippIir-jUnii to the plnnioinena of dielectric polarization. 

Kor till' liriii litiil Him iiiuIIh iiiiitical i‘e:iih r\Nu a list of 

the iiiop* mijiiiitaiil jiain'is on the iiuilluaii.ili' :d tln-urv of iii.igiiet- 
l-ilil 111. it li.iVe .ipjMMrnt H'ceiilly, aiid .'irt! lint ijUoted alinve: — 

Pl.'iiia, “ Mt’iiiniic Mir lii Ihuorio dn iniigiifiisriie,** 
x\xi\., ISfil ; K. NeiiinMim, vhrr <lie Thrun’r »/<■« 

iIi'IimiimI isri/, <'ilili(l by C. Niuniaiiii, 1S81 ; 
Ji’ieiii.imi, Srhfu'i^ kihI Mttijih Hsnufftf lerluos ile- 

liM’iTil ill |si;!, cililnl |iy (IiiKi iulnif, ]S7<J; baiiioiit, I’.t ilni;' 

711 rim r immIIk'iii.iI i •.''lini Tlji'niio <le.s ^MutpicliMim^,’* «/, 

jllihf ^ ISii’j j Ij W'clirr, T/niiriti r Mti'jihli.'H'hi n 
Jiithtt itnu, Im-I, 1.^/7, SCO /K/m/. IS7S; Kuwl.iiul, AV//^- 

I.s7'.> (i .il< iil.ilinn of on a liody suspended in 

lii'l' inieio Held); IJolf/iniinn, MjiLjnetisiniiig 

eiin.s Kis' ii /i’/< /.’■//'/., 1.S7U; Id., “ Uelier die :inr 

Jd.iiiniein le iide Ki ” If'un, /•'//*, l.s7U ; liiei ke, //'/.'/. 

Ain\., ISM (.ippi i\iiuatl iolulioii.H of the piohleui of inaeiielit! 

india tioii). 

1mh.itio\ mSruoNOLv IM.-vcnktic Bopikh. 

E.'tpeii* Tit* iti'Tnd t.tj 'I'hnnifii hrttiiict on (he hiaflit nmilr 
iiieiils of nj nhhfnt(i< in<h/'/l>nb are IIio.m', of Harlow ami 
Hirlow (diri.stie, who di-tcrmined tl *. ilidle.xioii of a (50in[)ass needle 
Christie various povitime ielati\ely to splierc.s of cast 

iron indin-livi ly ni.ii;nidizi'd by (he eai Ill’s force. Tliey 
found that tho dellexion a of the coinp:i';s could be repre- 
seuled by tarn: -- Asiiitycos(y.sin(/j ■, ^^]leref/ is the angle 
between the line of di|) and llie line joining tho ceiities of 
tile sphere ami compass, aiid</) the angle b('t\\eeii the ]»laiie 
of tlie^e two lines and tho piano of the inagnetio im'ridian. 
it was al>o found that tho dellexion [iroduced by a liullow 
sphere was as p,rrMt as tli.it [iroduced by a solid sphere so 
long as tho thiekness of tho former was not less than the 
, 1 - ill of its radius. 

All these n’siills of Haiiow ami ( diiistio an*, in agreement 
yimiiH. t]),. iheury of l'oi^-on.f» Aiiotlur coiisi-.pienee of great 

piacli-.d importance follows from the m ithi'iiiatical tliei‘rv, 
\iz., tint im ido a holluNV inm spliere of any considerable 
ihickni'.v. the magnetic force, is \eiy sm.ill in cojujiarison 
with the ixti iiial inducing force. Sir William Thomson 
takes ad\.oit:iL;i‘ of lliis [irliciple to render liis marine 
galvanomi'teLi indepeiideiit of external magnetic force by 
buiroumling tliciii with a lube of soft iron. 

Along with the exjieiimeiits of Harlow W'c may 

* Sec /Vw7. T’/'C/'v., T p. c.^r. 

’’ Si i* lii-J Ju'nfri/iiihf I I if, /’/. , f,i>'>fttfil\ ifl> l.t'hi'i'VoiU M •fin'fl.smUXf 
</,'<• /'!/>'((n.n(ifniiiinl , pulilidicd :UU'r llie dc.itli nf iN u« uiinphslu'd 
aiuli'»r, under the edit' n- kip m 1 I’hukci*. This iaoiiu uf tin bo.st works 
on til'- Miliject. 

Mmtiitshrr. d. /Irt\ Ah'd.^ IS.SI. 

•• llailow, An Ksstfi/vu Mhf/n'fir A(fn/rt/ons^ London, 1820. 

Pobboii'g lii'iit iiKinoir, or Maxwell, vol.ii. ji433. 


those of Pliickcr^ and Dronker as affording ns the means Piuckei 
of testing the general a[)plicability of tho mathematical 
theory to tho magnetization of soft iron. In Plucker’s 
ex[)crirnerit3 an ellipsoid of soft iron was fixed in a gradu- 
ated brass ring with its longest and Aortest axes (a and c) 
in tho piano of the ring. When the ring was suspended 
with the longest axis a vertical in the nearly uniform field 
between the two flat vertical faces of the poles of an electro- 
nuigruit, the mean axis b sol itself parallel to the horizontal 
line of force; a.s the point of suspension was moved along 
thecircumfcrLiice of the ring a point was reached at which 
tho [ilane of // ami a ceased to set parallel to tho lines of 
force, ami the piano of a ami c began to do so; oi, the 
number of degrec.s bclweeii this point and the^end of the 
axis n, \va.H observed. Tim times of vibration, T« and 
of lhoelli[isoid,w'lu‘ii suspemled so that a andewere vcrtica4 
were then observed. Hy tho theory we ought to have 

Tho value of co calculated by means of and from 
this formula was t>U' IT; the value observed was about 
21)‘\ Tho relation cuimccting T.„ T^, T, according to thd i 
thc(uy is 

(a? -I- /;’)/'J7 + + O/Tfi - +fl=)/TJ-0 5 

nnd tho observed valuc.s of T„, T^, T, did, in fact, satisfy 
this eijiration very nearly. Dronke’s experiments on ellip- 
soids of iron and nickid were of a similar character. 

Dmiatbm of *Iie (Jom/ntitut , — One of the earliest and First ol> 
certainly the mo.^t important of tho applications of tliescrva- 
mathematical tlu'ory of magnetic induction was the discus- 
.siou of tho deviation of the coiiqiass cau.sccl by the magnet- 
ism of the iron in slii[»s. 'I'his disturbance seems to luivo 
been first nolici'd by Wales tho astronomer, W'ho accom- 
[lanicd Cook oil his vnyigcs of di.scovery (1772 to 1779), , 

The same thing ^Yas iiuticcil during the voyage of ITEntre- ' 
casteaux in search of La iVrouse; and Boaiitemps-Boaupr^, 
who amuupaiiicd him, calls attention to tho errors thenco 
arising in the huni viiigof coasts by njea»s of tho compasa 
Flinders,*^ using th.* minicrous obslcrvations made by Wales 
and by himself, cmlcavoiired without success to construct 
empirical foimul;r for collecting the errors of the compass, 

Ho also altcm[»lcd to correct the errors partially by means 
of a vertical bar nf soft iron placed near the binuacle^ 

Harhnv'’ and »Scoic>byi'* also occupied themselves with thd 
[iroblcm. 

The umismilly great deviations observed during the 
Arctic vtiyugo of the “ Issibollu^'and “ Alexander*' in 1818 
attracted the allnnlion of Poisson, and gave rise to his 
memoir oil the subject already alluded to. Important os 
the iimtti'r then a[»['cared, it became still more so after tho 
introduction of iioii .slii[is. Investigations both theoretical 
ami ex[HTiimMilal weio made in England by Johnson, 

Airy,*- K\aiis'* Smith, *3 itc. Jl is to Smith that the 
niathcui.ilic.d theory as it now stands is mainly due. 

Tim cjiiisc of tlie deviation of the compa.ss is twofold ; Canscs t 
it arises partly lV«»m tho [iciMianent magnetism of the ship, devia- 
[lartly from the temporary or induced maguctisni. The^'°“* 
[lerm.umnL inagiieti.sin nf the ship is acquired for the most 
[lart during ilu* [u oecss of building. The earth's force acts 
on the iron, and the const'dnt juriTUg in tho process of con- 
.sl ruction cn.iblcs it to induce a coiisider&ble permanent 
magiicti/alioii, which the ship carries witliher to sea. Tho 
ijuantiiy and distribution of this magnetism will depend 

rcatly on the build of tho ship (whetjier of wood or of 

Trfnis., LSr.S, p. 555. ^ Anri,, 1862. 

/V/,/. 7',,oi.s'., isoa. »i^., 183L 

M., ISlil an.l 1832, &c. » /A, 1836. 

JS3a, &c. •- * 

i^-ctAdmiraHi/ Manual fiff the Demotion of the Compass^ 4tli ed., 

1^4 ; nkso a very iuteresting obituary notice of Smith by Sir W» 

Thomoiu Proo Eoy. ooo, Lon^, 1874. 
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porma- iron), and on hor poBltioi) with respect tu the magnetic 
iient and meridian during budding. A consideiuble portion of it is 
what Airy calls subpermanont ; i,e,y it diminishes gradually 
^ is workei This magnetic settling down will 

i^m. take place more rapidly in a steamer which is constantly 
agitated by the jarring of machinery than in a sailing 
sliip, unless the latter bo subjected to shocks from the 
impact of waves in rough weather. After a tinio the 
ship roaches a more or less stationary condition as to per- 
manent magnetism. Along with tlio phononicimn of siib- 
l)ernianent magnetism has to be classed what is Ronioliinos 
Sluggish- called the sluggishncs.s of ships’ magnetism; this arises 
ness. from the fact that all the temporary niagnetisni of a ship 
which has sailed for .some limo on any one magnetic course 
in any one latitude does not at once disappear when the 
course or the latitude is changed, so that tu tiie permanent 
magnetism of the ship has to be added ii snbpermaniiiit 
magnetism depending on lier course and j)usiti()n several days 
before. It is evident that the cause of disturbance at pre- 
sent under discussion is somewhat caiu’iciuus.and can only be 
controlled by constant attention on tlic jiait of the mariner. 
IVnipo- The temporary induced inagneti.sm depends on the ship’s 
rary mag- pusitioii on tile earth, and on her anguhir position relative 
to the magnetic meridian ; but, so lung as the iron in the 
ship or the position of the compass is not altered, the con- 
stants which determine it remain the same ; the disturbam'e 
ciu be foreseen, and either allowed for or mechanically 
corrected with much greater certainty than in the case of 
the permanent inugnetiHm. 

MiUlmniUicfd Form uhV' fur lln' /h rluHuK. Let the oiigin 1 m* .-it 
tho centrn of sUH[»ciJ.sioii of till* cniiipass (•■‘ii'd ; and hd tin* a\« s of 
Q\y, and clKMlmwii in the direction from stem to head, in the ]M*r- 
pendiculur direction from jnnl to slarlmard, and vertically down- 
wards ivaneetivtdy, the .shij> foi the |iirsmit liein;; su]']M>sed to 1 m* 
on even Keel, iiel P, K he the e<im|MMH‘nN «•! ili»* ma;pH*tic 
force ]»ara 11 (*l to these axes arisiii;^ 1 ‘?om tin* ]M-niiaiient ma/ondisin 
of the ship ; y, y, :: the eoinponeiil.s ot the (‘JU'th's l<»iee ; aml.»'', //', '/ 
the components of the whole j'oiee at tin* e« jjlit‘ of the compass 
cai'd. Then 


Poissou’s 

e(|ua* 

tioiis. 


'/• -» ■} a.r 1 fill I c I 1’ 
v/'-y/ I (fi' \J‘. 1 


1 Inj i /* -l \l ) 

arc, according to Poisson's gein ral tluory, tin* fumlnmentid 
CMpiations of the subject. P, W me eoimtants depemliiig on the 
jicniifiuent, and o, e, </, r,/, jy, A, /.' eonstmit'-. depfiuling tni the 
tempoiftry iiiduee«l magnetism. 

Xnio Hy ji synthet ic jn'oee.ss dt' gieal int<-ie.sl uinl iin]»ort.inee we mav 
|()(1 m to show tlmt the nine eonstaiits ir, h, e, e, </, A, /. aie all indejM-ml- 
lepre* enl. Por example, if we pl.i<*<* a rod of jnaeth allv inliniu* length 
M'ntihe with itscud bel’ore the hinnaele, mid stiet* hing l'oi\Nind, with its 
imlue. end abaft the binmirh* ami streteldng aft, it will give ri-M* to tin* 
lien con- term tix in .v\ If a be negative the lod nmsl be linite and it must 

sktaiiU, rnn under the binnacle, ending a liflli* foie and aft; again, U\ 

reproBGiit (iy, wo must have a ^uiir of inliiiite lodswiUi their einls 
to starboard and port of the hinnaele, and riiniiiiig foie and aft or 
aft and fore respectively, according as »/ is ]H»^liise or ingativi' ; 
finally, to represent yr, a p.iir of intmitc lods with » nds above ami 
below the binnacle, running fore and aft oi aft ami hue ie‘ipeetiMl\. 
The render will lifive jm dillieulLv in einnph-ting tin* m heme, llie 

rule being that the ends lie in^the diivetioii of x', jf\ or and 

the lengths in the direction of .»■, u, nr j. 

From equations (J 03) the deviation of the compass is exjnesM’d in 
lerniB of the magnetic or of tin* <*oinpass <*oursi* as folh»ws. Jjet 
II he the horizontal force of tin* e.ntli; Jl' the Inni/ontal force of 
the earth iind ship ; a the ili]r, f tin* “magm-tie eom.se,” i.r., the 
nzimuth of tln^shii/e bead e.'islwanl from niagm-lic mnth ; the 
“coinpasB course,” i.c., the azimuth of the .sliip’.s head e.istwaid 
from the direolion of the disturbed needle; 5 C ihe ea.stcrly 
diiv’iution of the compass. TJieii 
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«ia J ^ + S fliu f d C cos f + Jl sin 2f + (£ coa 


wUcit 


^11 
IF 

coa5-- 1 + JBcos f - C s^in f + Jl cos2f (P sin 2f 


(104), 




From (104) wc get 
tanJ- 

W'liich gives llio deviation on any given magnclie imir.^e. 

From (105) wo get by siiljhtituliori 

sin 5 =- ‘A eo.s 5 t IC sin f ' d F eos f ' i Osin , i 8) -f- (i*- >s' 2 (’ i <*(>), 

ftn e.|n.itioii connecting the devi.ition with lliii coiiip.i'--. collide. 

When tile ilevi.ition is notgre.iter than 2U' or so, iln ii (lutii may 
he lephutd witli mllicient accuracy h) 

S--A -i P.^-in t'4 (b’osf' ! l>sin‘Jt" i Ke«»s2t" . . (P-*), 

wln-rc A, (I*, in, ('■, arc nearly tin- natin.il iin .of A, P, 1), !•’. 

in the aliovc it i.s.snppoM'd lhat the ship is oii even kct-l. .^iinlU Ffrcclof 
Wcoii'dit lo take into aci-oimL hollj the piteli and the hci-l of the heojing. 
shij); in jii.H ln'(* the ]iitch is .ilwavs s«) small as to It ol noctni-e- 
qm-m*!', lull the heel, C‘.pcci:illy ill a sliiji under .S.iil. ’II.I\ he \ei v 
<-onsi(h r.ihlc. When flic shij) hi'cb tliioiigli an .-in^le /. the de\ iation 
lied fiom the alM)\c I'oiiiiill.i* b_\.wnting »/„ A,, .Xe., in place 
»f- Ac., whcie 


cmY+ 51 sin I- nis2f . , ,,r, 

1 +#cos^-(C.siiif+G(;os2f 


e, tt. A, -A cos/’ C'-iii/', r, f-cos/ 1 Asin/, 

</, z/mk/ z/siii/, r, c f /’ : A) i*os/,si]i / - (z- /, )siii“/, 

/. / ! ('■ /. '*‘os/.sin / I A i.sin" /, o, z/co.s/' 1 z/.sin /, 

A,- A ! (z /)(’«»;%/ .sin / ( /’ f A)siir’/, 

li, /■ •' ( /' 1 A'0-iis/i-.in /’ 1 (f /. I’-iii"/, 

P, P, bh ti*e«>.-,/' IJsin/, 11, Ii cos fc i b*"'in /. 

If the soil iron bf' syimiicliical wilh resj to the for/* and aft 

central Inn-, .iiid if/, he .so .small lhat its sqii.iu* may he iicglecled, 
then 

,\, -A, G, G, A, -' f'< «. •». 

z, -(I'. i ^(c /: y jtiiiK'/ iC l-.l/; 


ami if 8, rej»ie.s(*nt the devi.-ition Ibi- tlie gi\en eoiiipass zanir.se 
when the .sllifi hcejs / to .sl.irboald, 5 tile dc\ialioM on lli ■ s.inie 
coui.M* on i‘\«‘n k«*el, tin n 


8. - 8 1 -I- iT/(/'.tt (lO.s), 


The ]»avt of the devi.ition whieh drjM mb Ti.iinly on A is c.d Coii.‘<ta"L 
the “l•••IclaMl. dt \i:iti'>ii " ; il e;ni oiil\ mie Ihun lioii/nnid iii- «b ia- 
duet ion on .soil iron iin •vniinetiiciilK ]ili<>*l. ti 

Th'- p.nl depending ni.iinly on .-ind i'*, vi/, P.en-(' . (\sint’, Seniieii ■ 
ist.illcd the “ semmiieiilar dt \ lalion" hn-aii-e il \iiii-he; amlciilar/le 
(h.ui’ges .sijpi on two diainet rie.iDv opjiosile etmip.i-s ioiii-s<s, or viatioii. 
neiilial pziint.s. 'IMie piim ip.il eocllieicnt of ihe mil ill nl.ii d« \i:i‘ 
lion is (z-tmid+ P, II )/a ; ctaiid/A aiisis fiom Mitieil iiidm*- 
1l«m 111 soil lion beloie or ab.itt the eumpii.-^s ; P/vll .uise. Iloni 
the peiinaneiit magnetism of tlie ship. Tin* .'noml i inil!. iinl r’ 

{ f\ \uO » bk ^ con.^i-1 of /t.mr' A. aii'-mg fi-'iii .'•ofi imm inr\m- 
Jin tiK .dlv jd.ieed, .lud tlnnloie ill gi in lal VcI'n '*11 i 1 1, .i nd <b A I f 
. 111 -iiig from jiei nianeiit inagiH ti-m. Vt'.iii In- itdmid lo.iioliy 
a m igFiet pl.ieed fon- .uid alt with it . n lilie 111 .1 f Mil- .• Im- \ellii .ii 

j'lane p.issing thioiigli ih im]m s, (i’ b\ im ii.- ol a liins\(isc 

magin‘1 in a fore ami aft plam- lloongh the imuijm s. 

in w'ooilcii .ships tie- I oiii -1 - loi w hli'li t Im .• iiilcJh iil.ti d< \ i.itloll 
\'inidms an neaily noilli .-in'l ontli ; bill in iion ^liip.s they 
a[iplo\imal«' to those ]H)Int^ of llm i niiip.i^'i litu.iul ■> w liii h the stem 
.iml stein lav in hiiildiiig. 

' Tlie li-rms D.siirJ^’ I Kmost'C', dep< nding m.iiiily Oh tim enn.'-taiits Quad- 
' *1 ami ('*, aie called the “ipi.idi.iiil.tl d< \ i.il ion.” 'Hus p.iit i.s nintal 
' allMiialely e.i.steily and wi .-.h i Iv in tin- foin ipi.nJianls, \ .inidiiiig <h.via- 
on fiiiir eoinpa.s.s eoiii'M-i. Tj (z/ z /*.'a is llie piint ijiiH "cHi, ji-nt tmu. 
of the ({nadnnit.il devial ion ; il d- p* ii'ls on hot i/niilal indii. In n iii 
.s\ mmetih-ally ]iJaecil foie and itt '»i tnmsvi isc suit iion. It i.s in 

geiiei.il ]iositive, ,iiid ill lh.it ' .'^e cm lie h-dliied lo /i iw bv two 

liMimvei.-e links A\ilji tin il i In's -yiiiim 1 1 1« all\ pl.'niil to .''l.ii hoaiii 
and poi’l of till' eoii'p i-s III pr.n tiec, Iwo hollow -pin le 1 .iii in* h 
or .so thiek arc iiscil in tead ol the rods. 'I'he oihci (inllicicnt. 

(f^- (//-I-A1/2A is in geimj.il hin.'dl, a.^ il /lepeinN on honVoiual indm*- 
tioli in .'■oil iu»n ims\ mimh h-m.illv placed. It is diih winli llic 
.sln|. hi'Hs that ihn- ctM tin lent i.s in gem-ral of aii\ ini|ioj t.mee. 

Win •iv.'is tile .sciim m nl.ir deviation depemb lioili on ‘In- gm- 
gr.iphii-al po-ilion ol tlie sliip am] on the .slate t»|‘ it , sul'pM leiineiit, 
magnetism, tin- ipnidi.int.-ii deviation i.s indepoiidcnt ol hoik, and 
can he corrcitc<l im*c}ianic.illy oms* for all, oi allow id for b\ meins 
of tables const meted from oh.servalions made in ;m> ••m* I'kiee, 

The amount ol tlie seiniciicular de\ i.ition in Kngl.uid docs not 
evi'ecd lu'for wooden .shiti.s of w:ir, but. in iion-biiill shij'^ it fie- 
qneutly exered-- Ih) ' even at the standard eonip.e-is. Tin- ipi.nlr.mt.il 
«le\ iation in wimmIi n .ship.s does not oft/ ii e\e»*ed F or 2’ ; in ordi- 
nary iron .shi]».s it raiigc.s fiom 3'' to 7“, hiiL in some aniionr-jtlated 
iron ships of war it has reaehed as miieh as at the htandard 
comxiubs, and 15“ fur cuuix>us.scs lo.SvS favoiuahly placed. 
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The chief part of the heeling deviation is the term 
depending on tho cociruncnt J This cootti-' 
cieftt may he ro<lnced to zero by increasing or diniinishing the earth^a 
Vertical force by moans of a vertical inagii'‘t under the eoinpass. 

Hjter- Tho usual way of ascertaining tlio deviations of a ship’s 
mination (joiupass is t;o “ swing ” tho .ship gently round so that her 
tfonshy" liwid conies into various positions, and to observe with tho 
“awing- eornpass tho magnetic liearing of some well-defined di.stant 
lug.” point (compass mark) on shore. The Irue magnetic bearing 
o^this point is then ascertained, wliieli may be done by 
taking tho compass ashore, r.arefully jdacing it in a line join- 
ing the compass murk with tho point »mi board at which 
the eoMi[usH was formerly placed, and tlien taking the inag- 
notie bearing of tlio mark oiicti more. C.'irc must of course 
*bc taken tlial there is no local magnetic disturbance at tho 
fibore station. ^I'hii diljerences between the bearings on 
board and the bearing on shore give of course tbo devia- 
tions for the various positions of the ship's head. 

When tile deviations have thus been ascertained they 
may be eitiu i* corrected by means of tables, by graphical 
metlKhls, such as the steering diagram of Napier or tho 
dygograms of Smith, or meelninically as w(; have ])artially 
explained. For full details on the subject the reader 
should consult tho Admiralty ^fam(al on the Deiuatioii of 
the 

Thom- Of late y(‘iir.s Sir W. Thomson has devoted his great 
son’s srii'iititic knowledge and well-known practical sagacity and 
inventive skill to the improvement of the compiuss. By 
reducing the size of the magnets and increasing their 
number he has succeeded in reducing Airy’s apparatus 
for the mechanical correction of the quudrantal deviation 
within convenient bulk, and by lightening tho card and 
suspension of the magnets in a very ingenious manner 
(at tho same time throwing all the remaining weight as 
much as possible to the circumference) he has reduced 
the friction on the pivot to a luininium while retaining 
a suilicienily long period of vibration to secure perfect 
steadiness. He has also contrived a}»paratus for facilitat- 
ing the determinations of the deviation on diflercnt courses 
mid of the heeling error.^ 

i^.xperi- 'riie ej'jicrl mental iiimtii/atinn of induced macineimi 
nijaital reduces itself mainly to the invt'stigation of the dependence 
of the magnetie susceptibility k ( or the magnetic per 
meability w) upon tlie magnetizing force ¥)• Ciudining 
ourselves to the strongly magnetic metals, in»n, nickel, and 
cobalt, it will be seen presently that k depends, not only 
upon Jfi, but also upon the magnetic condition of the body 
at tho actual moment when I) is in action, mid upon it^ 
previous magnet ie history, k also depends greatly on the 
tem})erature, on the state of the body as to purity (notably 
in tho case of iron and steel on the percentage of carbon 
present), and on the temper. Thus, if we make one 
experiment on a body by niagiietiziiig it in any way, we 
permanently alter its magnetic properties, and can restore 
it U) the magnetically virgin condition only by heatin^ 
it to a high temperature ; but in Ibis process wo are very 
apt to permanently alter its molecular condition, .so that 
although magnetically inditi’erent, it i.s physically changed 
Owing to the fact, alri'ady insisted upon, that cannoi 
infer the magnetic distribution inside a heterogeneously 
magnetized body from its external magnetie action, and to 
the fact, presently to be established, that k varies with JS 

* Fora <U‘scrij)tion or liiscoiiijtiiNh m-v jui, ('Iomcxss, vol. vi. j». 22S 
Pctailwl descriptions he (•(unpass willi last met ions for its ailjust 
meat arc i.ssued in the forni of u Muall oaiiMtlili t (Maelehose, GhaMKow 

187U). 

^ K is sornotuiies called <)y r.»iitiin /it.il wnlrr, the magnetizatioi 
fiinctitni. They havo .ilso a lialiit <*1 of tin? r.atio of whole 

I inoitieiit uf a ImmIv of any Idrrii <li\i(]ed l,y its volume to tl 

* of the field in which it is pluce<l as the maguetization functioi 

t that p.ariicn]ar fonn. 'J'his is a most iucouvenieut practice, im 
h 4 led tc coLuuderaulo coai'iuioii. 


.t is of ttie last importance to choose the ezperiinental Import. 
jircumstance.s so that both the magnetic field and the in- 
duced magnetization shall be uniform, or veiy approximately 
u A further necessity for the fulfilment of these con- 
litions arises from the fact that wc must in ,all cases be 
able to render an account of the eftect of the/om of the ' '' ' 
nagnetized body, becauso the true argument of k isnot : 
he strength of the original field but the whole force ‘jj 
Jue to the original field and the induced, magnetism 
together. 

The simplest method for securing a uniform field whose tTsUbrm 
itnuigth can be controlled is to place the Iwiy a^d ' 
iollow cylindrical coil (usually called the' magnetizing * 
•iral), w'hose length so far exceeds that of the body that 
the <listurban(!e arising from the ends of tho coil may be 
iieglect(‘.(l in tho neighbourhood of the body. The results .v 
ill all cases where tlie length of the body or corcTis nearly , 
equal to or cxceed.s lliat of the coil are iinpure;'and can"'" ^ , 
only bo used with the greatest caution in drawing general , | 
;ouelusions us to the value of k. The core should always Best} 
be either exactly or approximately one of the calculable. pl 
forms, but preferably such that the dimension parallel to < 
tho axis of the spiral very much exceeds the others, 
bccan.se in this case the ellect of tho form is of secondary 
importance c;ompared w^itli the effect of the susceptibility 
.see above, p. 210). Thus a very thin cylindrical core 
is convenient, bec ause tlie force inside it differs very littlo 
from that of the undisturbed field, and any small 
ilificreneo can be easily calculated by supposing* the 
cylinder replaced by a very elongated ellipsoid. '^’On tha 
other hand, a tliick cylindrical bar is a bad form of core 
for the deteriiiiniition of k, both because tho magnetizing 
force inside it is less than the intensity of the undbturbed 
field by a largo quantity, which it is impossible to calculatOi 
and because the magnetization nt the end is not uniform^ 
and tho disturbance thereby ari.sing is so great that it^jpuay 
nia.sk the general character of the^ functiUp. if, altogether. 

A further question arises as to how far the .time. during 
which a magnetizing forco acts affects the rhBuljbing ' 
magnetization, whether temporary or permanent ^ It isalto I^rV 
important to consider the disturbances arising during the 
make and break of the ciiirent in the magnetizing spiral 
Ah the re.sistuncc in the circuit is usually small/ and the i^reak. 
self-induction and capacity sensible, oscillatory currents 
may arise ; to these will correspond oscillatory magnetizing v 
forces, which may eviai vary in sign. When we 'Consider * ‘ 
that the permanent magnetization produced by any force 
may be very much weakened or even altogether destroij^ 
by a smaller forco in the opposite direction, it is, evideit 
that we have no right to conclude that these disturb^^ 
especially at break, will bo without effect upon ’thtf'^'r- 
manent magncliz.ition. In order to elude these difficttIUeBi 
some experimenters have followed the practice .of first' 
establishing the current, tlien gently® introducing the 
into its place, and finally removing it before bresiking ihoj 
circuit. In this way tho disturbances just to' aiiei^' 

avoided ; but another dilliculty is raised, for 
in ibis operation tho core passes through a heteibgeneous! 
field before it reaches the final positioh where t^e m^otiz-' 
ing forco is uniform ; different parts of it hayi th^i^ore 
been subjected successively to different idfluein^^Ead we 
are not at liberty a pmn to conclude that^|lj|i. . wiU 
not infiueuco tho re.sult 8 . Perhaps the 
to place the core in its position, and 
very slowly to tho maximum value ' to 

fall slowly to zero. This, howoverfvi«|;i%|P| 
dogmatize concerning the best method '^fexj^fifehting.; 
all that is necessaiy is to furnish the j 

^Carefully avoiding ull shooks or 
Important iafloonce uu the Induo^ msgnaiiliiifc^ iiee !Mqw, 



.M A G N E T I S< 


View from which to critic^e the experimental results now 
to y cited. 

Leoz In the researches of Leuz and Jacobi ^ the magnetic 
, moment of the core, was measured by the induction current 
.f.eobi. a secondary, coir placed upon the magnetizing spiral. A 
considerable .^Hiqn of their work was directed to proving { 
principles wJucIl we here take for granted, €. 7 ., that the 
magnetiidng force is independent of the thickness of the 
wire of the magDotizing spiral, of the radius of its wind- 
ings, and ,,^0 on. They concluded from these experiments 
that the magnetization is proportional to the magnetizing 
force ; ^ is constant for a given quality, 4 &;c., of metal. 

Joule. .? Thej^ ekphriments of Joule, ^ which were made independmitly 
about the s&me time, led in general to a similar result. 
His method consisted in measuring by means of a bakneS 
the attraction P between two electromagnets actuated by 
the same current C. If the magnetization of the cure wore 
strictly proportional to the magnetizing force. to the 
currenl?i' then P would be proportional to C-, and P/(T- 
would be constant In most cases this was so ; but in 
two cases, where the cores of the electromagnets were very 
thin and the windings more than usually numerous, the 
< lie* ratio P/C® was found to decrease as the ciUTcnt increased, 
reasie* This shows'*tliat the magnetization tends to a maximum 
value as the current increases, in other words, that, for 
’ very large values of k decreases. 

Mililer, Muller,® using the method of dellexions, arrived at a 
similar conclusion. His cores were 56 cm. long and from 
9 mm. to 44 mm. thick, his magnetizing spirals from 48*2 
cm. to. 53*2 cm. long; his results arc therefore impure, and 
the empirical formula by means of wdiicli he represents 
thbm Ot comparatively little importance ; but the approach 
MfutI- to' a .maximum of magnetizatiou (saturation) is (juite 
mum of clearly demonstrated. He found, in accordance with 
izttUoa." ^^Wy| that if we increase the external magnetizing force 
( 80 ) saturation is more quickly reached in thin than in 
thick bars. Somewhat similar cxpcriiuciUs were made by 
You Walt enh obn,<^ wfio deduces from some of bis own 
oxperiment^ith vory^hin corc-s, and from the ex[)eriinenU 
of Mttller, Weber, and Dub, 1678 to 2125 mm. mg. see. 
units of magnetic moment per mg. of iron as the maximum 
of magnetizatiou. This would give from 1317 to 1668 
C.Q.S. units for the maximum magnetic intensity in iron. 
These UUmbors, derived from more or less impure results, 
are merely rough approximations, but they agree very well 
with thbse derived at a later date by methods less open to 
theoretical objections. 

Koogen’s The approach to saturation may be very neatly cleinon- 
follows.® The same current is sent through a 
galvanometer and through the coil of an clociromagiict 
with a thin core. The electromagnet is so placed that its 
action on the needle of the galvanometer just compensates 
, th^, Cation of the galvanometer coil for a particular strength 
'ofrcurreht; the needle then points to zero. If now the 
■ CUriVnt be increased, since the increase of magnetization does 
not^fctjep Up with the increajfe of the current, tlie action of 
, ’the coil prevails, and the needle deviates accordingly. 
maS*" J^hst extensive , and important of the earlier 

research^ into the general nature of magnetic induc- 
sdorcheg tiou ji^. those of Wiedemann.^ An epitome® of his 
result^ iroferenco to contemporary oiv preceding 
researimes hi the same direction, will put the reader iu 
posaeaB^pn .^almost all the mo re important general facts 

® </' vol. iv., 1839; Phil Mag., 

»er. 4, > • Pogo* Ann,, Ixxiv., 1850. 

• 1866, * Pogg, Ann., cxxxvii., 1869. 

• Koo8enr^i;:4nw.,‘^ ; also Dub, /A, 1863. 

Am,f c.; 1857 ; 76.. cvi., 1869 ; lb., cxvil., 1862. 

® work, OtUvanimua, Bd. ii. 


known until the quantitative experiments of Stoletow^ 
Kowland, and their followers gave a complete account of 
the general characteristics of the function k. ' 

In these experiments the method of detlexion was used. IBlxp' 
The magnetizing spiral was placed maguetic east and west, j 
and in the continuation of its axis was hung a magnetic 
steel mirror in a thick copper box to damp its oscillations. 

The dclkxious of this mirror, read as usual with u scale 
and telescope when the core was not in, gave a measure of 
the current ; aiid the increase of the dellexion on intmduc- 
ing till! core gave a measuro of the magnetic iiiunicnt i»f 
the core. The corns were cylinders 22 cm. long., 1*35 cm. 
thick, and the length of the spiral w’aa only 21 cm.,- so 
that perfectly ])urc results could nut be obtained. To 
compensate to some extent for the shortmiss of the spiral; 
the bars were gently drawn to and fro several times 
before being placed in the final position for which the 
reading was taken. In order to measure the permanent 
magnetism tim core was removed, the current broken, the 
core returned to its former position, and a reading again 
taken. The conclusions arrived at w^ere as follows. 

r. When a stcil or iron bar is magnetized for the first Maxi- 
time by a current (J, the temporary mtmiont K produced 
during the action of the current at first increases faster 
than the current, then more slowly, and finally tends to a ^nd 
maximum, as shown by Joule and ]\I idler. The period of tunihv,- 
qiiickor increase is more marked in long than in sliort I*o5it 
bars; it show's itself even on remiignetizing bars that have 
been several times magnetized and demagnetized. As C 
increases, the maximum of K is readied sooner in thin and 
long burs than in short and thick bars. Between the 
perknl of increase of K/C and its period of deercastf (here 
is no period of any considerable length for w hich it is con- 
stant This last fact may be show'n by means of the 
experiment of Kooseii described above ; viz., if the com- 
pensation be made fur very small currents, wlien the, 
current is increased, at first the electromagnet piv.vails, 
and the needle goes to one side of zero, then the current in 
the coil prevails, and the needle returns tow'ards zero, and 
finally deviates on the other side. 

The point at wliicli the ratio K/C has its maximum for 
any particular electromagnet is called by Wicdeniann the 
“ \ uniing point ” (Wendopnnkt). The t iirning point relates 
to the body as a wdiolc, and the value of the external 
magnetizing force for w hich it occurs depends bol h on tlie 
form of the body and on the nature of the metal, ft has 
tliorcforo no very definite physii-ul meaning. It must be 
carefully distinguished from the “saturutiuii iioiiil.” Any 
element uf a body is said to be magnetized to saturation 
when no increase of the magnetic force can incri'ase its 
magnetization any farther. Jt may happen, however, that 
some ]>arts of a body are magnetized to saturation while 
others are not. With rcL^ird to the turning point, Dub® 
has shown that with .similar and similarly wound cores the 
turning point occurs for the same value of the current. 

'flii.s is of coursi! in agreement with an obvious corollary 
of the general theory of magnetic induction.^® 

ir. In a freshly'* magnetized bar the permanent moment 
which remains after the action of the cm rent has ceased 
at first increusp.s quicker than the producing current ; but 
for stronger currents a turning point is reached ; and then 
the moment increases more slow'ly than the curront, and 
apjiroaches a maximum. 

TTI. In attoni[»ting to destroy the permanent iiiagiietiMii 
of a bar by means of a demagnetizing current, it may 
happen that a current, which, during its action, already 

« Pfuf,f. Avn., 1868 

Hee ThoiiiHon, quotud by Joule, Phil Trans., vol. exhi , 1856, 

That iH, alter being heated white hot to destroy all pre-oxisting 
mogneUsm. 
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DoiMOfT- producns a temporary magnetic moment of opposite sign, 
jR'tiza- htill Juuvcs on ceasing to .'let a poriiuinent iirngnetic moment 
of 4;lie same sign as before, although lr.^s in amount.^ On 
ni:in iuerciJ.MUg the de magnetizing current still fartlier tlio por- 
iiiaKiiut- inaiuiiil nioineiit is at last dc.^troycil. In this process tho 
i/.at.i<au permanent inaguetisni decreases fusli-r Ilian the demagnet- 
i/ing current increases, so tliat ///c ('urrvnl rfyiurejl to 
(Irsf/'oi/ ti,</ttunL jitrmuntu/ /ndtfih ts l/ic f'ur/'etU 

that nyii/laall^ /froiluml If/ 

Uni- ^JV. When a fre.•^ll lar lias be.-jj inagoietized with any 
lateral pennainait nuinirnl, and iht n di-magncli/ed by a current 
O', ()p[M)sit(; to tli«! nia-ijt li/mg eniivnt 0, a sueund 
maj^not- a[)p]i(!:iliori of () ,,«ir<if any a'<'ti>r «ain(!nt in tlio same 
i/im! bar. direction, will not pnnhice a reM,T.^e jhimamad moment, 
although a curivnt 0' in llie same direction as C inU 
liiagnc‘li/e tlie liar [UMinanriil ly in the original direction 
more or less strongly. 1 1 f<»ll'o\ , therefon*, that dciiiagiietiz- 
iiig by' an op[»iKjle in ‘tic loi'i'e, although it may destroy 
the perm.iiieiit iii.i'.'n»’t i^m of a body', does not render it 
magnetically iudillcn nt, a. lieating to a white heat would 
do. The body le|||ain^ in fai 1 iiions easily magnetizable in 
one direitioii llian in anothia*. ’ 

V. In certain cases a fre.sli bar was magnetized by a 
current (\ and tlieii p.trtly demagnetized; it was then 
found that a current 0 was rccpiired to bring it back to its 
original pennaiieiit moment. 

VI. In another case a fresh bar was magnetized by a 
cm rent (! to permanent inuiiient K, then reduced by a 
demagnetizing euirunt (T to i»ermanent moment K', then 
liy a direct current less than 0 brought to permanent 
moment K". It was tlien found that a eurrent was 
necessary to bring it ]*a(‘lv to pormaiieiit luoment K' ; and 
this hell] whether K' was positive, zero, or negative. 

Uupealed Vil. When a liar is repeatedly miignetized and demag- 
iii!i;ua‘t- iielizeil by currenls of the same intensity, the |)ermaneiit 
•mH ‘ “‘'h^'**diie moments eorrespoiiding to a given force become, 

Vi iihy a little greater than at tirst ; to begin 
izatioii. "itli, they increase faster than the magnetizing force, 
though not so fast as at the lirst. The luniing point, 
howfViir, occurs for a weaker cniTcnt than before. 
The magiiel i/at ion obtaim‘d with the strongest ciirreut 
gradually dicreases a lilth?. The momenls left by tho 
demagnetizing current decri'ase less ra[iid]y than before, 
so that a ciiiTent at lirst capable of <Iemagnctizing the bar 
altogether loaves after re}ie:ited iiiagiielizatioii aiul demag- 
netization a. slowly ineiea.^ing residual moment. After a 
lar-'v. mimbiT of repetitions oi the o]>eratitin of magnetiza- 
tion by a cmrent C and demagneti/ation by a current 
(V, thf bar linally reaches a eonslant state, so tliat each 
magnet i/iition and domagnetization lca\es a corresjniiiding 
invariable permanent moment. When we jiass beytuid tho 
limits (' -Hid - ( these phenomena are lepeated in the 


porary moment in soft iron refX^hes its maximum sooner 
than in soft steel, and still sooner than in hard steeL^ 

Tho earliest experiments from whicli definite values of Earlier 
K havo been calculated are those of Weber.® A cylindrical 
bar, 10*02 cm. long and *30 cm. thick, was placed inside 
spiral so long that the magnetizing force throughout tho 
huigth of the bar could be assumed to be uniform. The 
moment of the bar was measured by tho method of deflex- 
ion, the action of tho^spiral on tho deflected magnet being 
compensated by im^an.s of a part of its own circuit suitably 
arranged, 'rhe intensity of tho current in the spiral was 
foiiml in absolute measure by means of a tangent galvario- 
rneto.r. Assuming that the bar could be replaced by a very 
elongated ellipsoid, KirchholF calculated by means of tho 
tlieory e.\ plained above (p. 219) the values of k for values of 
j V) ranging from 29 'ri to 248*4 (C.Cr.S. units), and found that 
I it decreast'd steadily from 2r)‘6 to 5’G. In the experiments 
of Von Quintus Iciliiis" bars were used which had been Quhitns 
reduced by liling as nearly as possible to the form of l^lius. 
ellipsoids of revolutitm. Tho magnetic moments were 
imasured partly by tho detlcxion method, partly by tho 
method of elect roniagnetic induction. In this last method 
a secondary .spiral is placed upon tho magnetizing .spiral, 
anil the induced current in it, caused by reversing the 
magnetizing current, is observed first when the ellipsoid is 
in the magnetizing s^iiral, secondly when it is not. When 
these currents are known in absoluto measure, the moment 
of flirt ellipsoid can bo calculated. The experimenter did 
not himself reduce his results so as to obtain x, but con- 
tented himself witli remarking that the ratio of the wholo 
moment of the t‘llipsoid K to the strength of tho 
undisturbed field ¥)(> reached a maximum as was 
increased, this maximum occurring for smaller values 
of tho more elongated the ellipsoid. The true meaning . 
of his results was brought out by Stoletow,® who Stohtow 
reduced them, and establislied tho interesting fact that, Jodui - 
as tho magnetizing force** Jf) iiicroases from very small 
values, K at first incriiuscs rapidly, then a 'Maximum, 

and afterwards decreases more slowly. For one ellipsoid 
K increased from 30*5, fur ii -- *24, to a maximum 120*4, 
for Jgj — 4‘5G, and then decreased to the value 39*4, for 
In another, the initial value was 20*1 for 
'^1 ^ the ma.ximuin vjiliio 107 '5 for = 4*92, and the 
iiiial value 2‘8() for %)- 454*1. 

Tbalen, adopting a method indicated by Weber,'® Thal6ii. 
determined the value of k fur small magnetizing forces. 

Long bars w ere placed in the axis of a cylindrical coil con- 
siderably oxi'e.eding them in liuigtli. This coil was caused 
to rotate 180 about a horizontal axis, so that the 
mugnetization induced by tho earth^s vertical force was 
reversed lehitivcly to tho coil. The ciiiTent tbljs caused 
was meaured by means of tlie swing of a galvanometer in 


Tem- 
porary 
lUnl ])er- 
maiient 

isiii ill 

hard 
uod soft 
steel 
and in 
aoit irou. 


Kiiiic order betorc. * 

\ lll. Ml Die abovii ]»hciioiiiciia are niobt clearly seen 
in haid si* h’-^s clcaily in softMcid and iron. For small 
III e^iieti/iii- luHT^ tli.‘ IciiipniMi-y moment in hard steel is 
I'-ss than in snli sli rl,;md of all in .soft iron. The 

gcueral rulo is, tla* Icirdi r tin* material the less the teni- 
p *r}iry and tlic grcati-r the pirmaiiciit nioineiit fur a given 
jij.igiietizing torci'. 

JX. It ijowever, \\r con iilcr the r.ilio.s of the temporary 
nioimuits in soft steel and non to tin- temjiorarv inomeiit 
ill hard steel, aP for tlic siunc force, then these ratios 
decrease giiidually as Die force iiicK'ases ; so that the tem- 

I S,‘(* h Pmfif A/.ii., 

'* 'I’his n-'ull had Jilsi) Ihtm ainvi'd :»t l.\ Ahn.i, A/in. d. Vhhn. ft 
•/, I.s4'l; and hy.bmlc, Vh\l. Isi7, Trans., isr)5. 

'•* Siiichr coiirliisioii^ wnv arriM-d at hy Kit. hio^ yV/</. 1833 ; 

■aiohi. /'.j/'/. Ann., 1h;M ; .Maiianini. Ann. ('him. rt if. /Viy?., 1843. 

' < I" tin* sitin' Achjrit. .Iniile, J*hit. Trans. ^ 18I>6 ; also Voii 
U nieiiliolcfi, An .j 181)1. 


circuit with the coil ; from tliis (see above, p. 240) tho 
moment of the induced magnetism was calculated; and 
thence, as.suming Die bar to be rojilaceable by an ellip^id, 
K was calculated. From thVee bars of tho saino metal 
each 400*4 mm. long, having diameters of 36*4, 29*94, 
and 23*87 mm. respectively, tho values of k deduced wero 
32*32, 31*80, and 32*04. For other specimens of iror 
he found values of k ranging from 27*24 to ^4*23. 

Siiuilar ii'miIN hy I’liicker, Ann., 1862 ami 1856. 

*’ hlttrfrudiiHtinu.sthr .\fiuifibi'}itiiimitnije)i, Bd. iii, §26. 

* Ann., lj<(i 4 . Similar results ww obtained by 

ObiThivk, i'o'M- .1)01., cxxxv., 1868. ■* 

^ Voijtj. .1 /<,<., fxlvi. p. 443, 1872. 

^ Yi licre means the whole magnetizing force, arieing partly from 
the imlucing held and partly from the induced magnetism. BxiMjri- 
iuchUts liave needlessly complicated tlie already^compiox problem of 
Icrro'Diagneiii' induction by neglecting the alldDipoitagt 4i*4luctioil 
lietweoii .md ,» • *. 

Mh* Guti, Gesdkehaft^ Bd« 6. 
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Aset of obsemtiona oi^ ellipsoids of revolution were terior(liameterl8cin.,heightl*47cm.). Tho ring was care- 
Kiecko, made by Riccko,^ by the method just described. The fully WDund throughout with a primary coil of n ( = 800) 
ellii)soid8, seven in number, were all cut from the same windings; over this, in one or more shorter or longer 
piece of soft iron, but varied in volume and in cccen- stretches, was wound a secondary coil of //(=-50 to 7o0) 
tricity. The resulting values of ic were found to be windings. The induction enrrent in the secondary, duo to 
independent of the volume of the ellipsoids and of the the reversal of a known current i in the j»riinarv, was sent 
part of the iron from which they were cut ; but, on the tliroimh a galvanometer, and thus ineasuriMl. If K be the 
other hand, with one slight exception, they increased with eli'ctroinotivo force of this cuiTcnt, then (sc'c above, p. 
the eccentricity of the ellipsoids. Kohlraiisch, in com* ‘240) \nn:i{\ 7 rK),{ + V), where M and I* can be cal- 

municating these results to .4// remarked cuhited from the <liniensions of the ring and its i.riinary 
that they stand in contradiction with the theory of Poisson c oil. All tlien that is necessary is U) know ]•: / in ab^duto 
and Neumann; in so saying he probably considered the measure. Wo refer the reader to the original pajurior 
constant vertical force of the earth to be the argument the di tails of the Jiieasureiiieiits. Tlie results arc ^ery 
of the function k; but this is not so, as Stoletow points interesting, and fully contirni tlio conclusions drawn trom 
out in the paper already quoted. The actual magnetizing the. results of \m ()iiintiis ieilius and Hieeke. The sniallesl, 
forces are greater in the more elongated ellii»soid.s; and \aliie of Vl \\as ‘lib and tlu* c'oiTesponding ^alue of k 
Itiecke's results simply prove that for values of varying ‘Jl o; the maxiniuiii value of k was 171, for .‘Vl! ; 
from *031 to *073 #c increase.^ from to 35'J. llie last ^alue observed was fm’ -ill - .‘107. The 

Stole- In order to establish the initial inerea-so of the teiniu'iature \aiietl fn)m bV C. to 30 but it appeared 
tow’s magnetization function k beyond all doubt, Stolctow (/. r.) from the e-\|H‘iinients that a: did not alter much tbi moderate 
made a now set of experiments on a carefully annealed iron change.s of temperature. In tigure (:»l) is given a 
ring- of rectangular section (exterior diameter 20 cm., iu- Iruiiscriplieii of the curve that represents tlie results of 
/BOpc 





Stoletow^s exY»erimonts ; the abscissa* represent the values horizontal coil of km)wn area, ir..serted in its ciienit, .so ns 
of in C.G.S. units, and the ordinates the corre.spond- j to produce tin; full induction cm rent due to tin* eai th’s 

ing values of K. \ertieal force. In order to obtain the t(»t:d induced 

how- About the same time as Htoletow, and inde])endenlly, : magnet i/.at ion the primary ciirn nt w!is ivmm-imI. To 
kimi s Rowland ^ made a much more (.xlensive serie.s of experi- ublain the permanent magneti.^m it wn^ simply brok( ii ; 

meuts" ^Jf^eiits, the results of which form one of the most important this gives the part of the imlm » d magm li.sin that 

contributions yet made to our knowledge of magnetic disapj^ears with tin- inducing fm re (toinpiaaiy magnetism 
induction. The experiments were made partly on vj*ry : liowland calls it); snlliaeting thi-; from the total mag- 

loiig bars ; but the puVjlislied results were mostly obtained • neti/.al ion, wo get the jurmainnt magnetization. Paio 

from rings, it having been found that the etfert of the ends w^as taken in tlie.;e expnimmls alway.? to wank ^^itll 
of the bav was sensible eveu wlion the length w’as as much magnetizing force.s of a. cending inagnitndig as it wa.s 
as 144 times the diameter. About a dozen rings of iron, fonmi that tlmetVectof any force i.s con.siderably modified if 
nickel, and cobalt W'ero used; the section w’as circular in a greater force' has i»ievjousIy acted on the body, - in otlicr 
all cases; and a primary and a secondary coil w\*re used words, that the magnetic p(a*meal)ility of iron or steel is 
as in Stoletow’s experiments. The primary current was much alfoeled by pn- existing pennanrnt maum ii.vm. This 
measured bj^ means of a tangent galvanometer in which 1, fact raises an objection to the ring mtthod ; for ])er- 
3, 9, 27, or 48 coils could be brought into operation inanent img-m tization in a ring is not ea.vily di.si overable, 
according to the sensibility required. The induction and would give it a one-sidedius.s, ,so that a magnet l/ing 

current in the secondary was measured by the swung of a force woultl produce much mure alteration when exerlccl in 

Thomson’s galvanometer fitted wuTh a heavier needle than one direction than it would when exerted in the olin r.' 

usual. The indications of this last were reduced to absolute How land jaibli.shes about thirteen diHcrent tables, relating 
measure by taking the swing caused by turning over a to rings of iron and steel in ditleivjit stati'.s, and also lo 

""TT TT — TTZ. nickel and cobalt, under dillerent conditions as to temper, 

; ^ Pogg. Ann., cxli., 1870. ’ ^ ’ 

* A method suggested by Kirchhoff, Pogg, Ann,, Ergbd. v., 1870. 

^Pha, Mag., 1873, 1874, * iiowland, Phil. Ma,/. (1), 48 , p. ; nUu above, p. 254, 
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magnetization, and so on ; the results for cobalt are, how- 
ever, held to be less satisfactory than thoKe for iron and 
nickel, for a variety of reasons which he assigns. 

In treating his results graphically, two methods are 
followed. In the first the magnetic induction is plotted 
against the magnetizing force ns abscissa. Figure 34 
shows the curve obtained in this way fnun one of his 
tables. In the second inelliod (1) tin* permeability sr is 
plotted against the magnetic iri(lucti(»n or (2) the 
H^Hceptibility k is plotted against the intensity of magnet- 
ization ICither variety of the second method leads 
to a curve Iniving tin; general form shown in figures 35 
and 3G. 




The curves obtained, wliothor for v and IB, or for k and 
J(, fall very rapidly, and ultimately to all n|)[)earance almo.st 
straight, towards the axis of or 1. This suggests that 
‘S or S or both reach a maximum wdien is increased 
indefinitely. Su]>posing such an increase of po.ssiblc, the 
(pie.slion arises as to which it is that actually reaches a 
maximum. .Most cxi)erimcnters seem to assume that 
does so, but it must ])e remarked that this is simply an 
assunijdiou,’ Several delicate points of great physical 
interest might be discussed here, but it will be sufficient to 
refer the r(;ader to the introduction to Kowlands second 
paper. 

, leueral The general ('onclusions to be drawn from these experi- 
aionclu- ments are as follows : 

ftoiong. niagnetic pro])crtics of iron, nickel, and cobalt 

at ordinary tem]watures difiVr in degree but not in 
quality. 

2. As the magnetizing force increases from 0 upwards, 
tlie ]>ernieability of irqu, nickel, and cobalt increases until 

‘ All the more so that it has hotMi foninl hy stmu* i-.\iifrirm!iitors tlwt 
l!if uTve (k H) actually has a point of intlc.xion and becomes convex 
’t<i the axis of >JI for very large values of 

k.' 


it reaches a maximum, and afttf that diminishes down to 
a very small value. The maximum valued is reached when 
the metal has attained a magnetization of from *24 to *38 
of the maximum. The following table will give some idea 
of the order of the magnitudes involved; vq denbtes the 
permeability for |5 = 0, v the maximum permeability, 
and the force for which it occurs. In jBome cases the 
actual maximum is given, in other cases simply the greatest 
recorded in the tables of experimental results, and the 
values of <)!;) are stated roughly ; strict accuracy is of no . 
consequence, owing to the great variability of all the 
magnitudes. 



Miiti.iiiil. 

'I’ciniicr. 

.Slate. 

— 

•To 

V 


Iliiig. i > I'l y tibums iron wire. 

AiiiU'iilcd. 

Burnt. 

120 

1106 


bar. 

Soft wire. 


„ 

190 

2467 

u. 

ItiuK. 

bunlen's best Iron. 

„ 

Normal. 

S52 

2475 

2-5 




Magnetic. 

216 

2459 

2-4 


Norway iron. 

Cai (‘fully annealed. 

burnt. 

544 

3621 

1.6 


„ „ 

Normal, 

720 

5515 

w 




Magnetic. 

440 

4^0 

.1'2 

bar. 

bCSHClIUM- Htccl. 

Natural. 

Normal. 

200 

mi 

5*6 

Stubbs' Ntrel, 

Annenh'd. 


76 

m 

25*0 

Uhig. 

Cast iiicki'I. 

91 

38 

169 

11'6 


Ill ir*’ C. 

Nut 111 nl. 


... 

223 

9-1 


„ lit I'rc. 

„ 

Magnetic. 


224 

8‘8 

„ 

„ at ‘J'JO- C. 

„ 

Normal. 


814 

6'8 


Cast cobalt at f»" C. 



142 

18;9 


„ at 

„ 

Magnetic. 

M. 

144 

16'8 


,. lit C. 


«« 

... 

.236 

101 


The smallest permeabilities (for large forces) olfkerved 
were — for iron 258, for '^) =- G4 ; for steel 246, foV ^ ** 48 \ 
fur nickel 41, for ^ 131 ; for cobalt 55, for |^>>«147. ■ . 

3. The curve sliowing the relation between k and 01 
between and is of such a form that a dia)n6ter can 
bo drawn bisecting chords parallel to the axis of | or'jj, 
and its equation is approximately ?■*. 

_ . /oM : 5 ^^' >’v'4‘ 


where or or ,i5, and 6,f/, B,D arc constants. ' 

4. If a metal is ]>Rrmanently magnetized, its permeability 
is less for low magn(5tizing forces, but is unaltered for hjgh 
magnetizing forces. This a[q)lieH ^o the j>ermanent iWate , 
finally attained after several revurt.ds tif 'xhc .dfignetizing /j, . 
force ; but if wo strongly magnetize a bar in one direction^' 
and apply a weak magnetizing force in the opposite direc- 
tion, the change of magnetization will bo very great 

5. Iron, nickel, and cobalt all probably have a maximum Maxb 

of magnetization, altliongli its existence can never be.Mni 
entirely established by experiment, and must always be rt # 
matter of inference. If such a maximum exists, then 
ordinary temperatures it will be roughly as follows : — ^ of wag- 

For iinn wli. u 18-17,500, or when 3-1390; ' 

For inVkcl wlu'u 18 - 6,310, or when 1 — 494 ; , /fy®* 

For rohnlt 18 r=l 0,000, or when j^SOO.* 


2 Bsiur, ir/V(7. .il/o?., ii. j). 395, 1880, has remarked that the 
tensity of niiignt*ti7:ition convspondiiig to the maximum. jienneability. 
soeiiis to be about tin* s.iine for dillerent sorts of soft iroil’; 
two of the elli’ .oi*!', df Von Qiiiritu.H Tcilins it is 660 aiid'640^jpfdf ^ 
Stoletow’s rin» , .550 ; for Itnir’s ring, 640. It would Bee|^i;;|^at it'U' ' 
much higher for s/n/, jmlgiiig hy Howland’s tables.* . / ....W 

Tlie mnxiiinim of in.ignetizrition soft iron was calculated 
llic okservations of \jirious exiHiirnentci’s by Von Waltenhofeii 
/jVr., 1H09; or .!//;<., c.\xxvi.). lie finds 1670, op thereby, for' 
tlie Timxiniuin inU'M>ity of niagnetizatinn. 8tefan, using fiowlaud's 
gnipliical ni(tli'«l ( U'ovf. /irr., 1874), had found 1400#\\ Fj;opime‘, 
( llVrtZ. .i //?/., Mii.. 1S.S1), who had himself actually observed rni 
intcnj>ily of ,is nnn li 1531, oxandufMl the curve foi i('aiid'3* *ad 
found, in agreement witli Tlaiihner (TITerf. BtM,^ v., ,1BSI)| that, there 
i.s a ]>oint of iniic.xion :ihont 3 1200 ; taking thi| into, accohbV he 
finds for tliH iinMumm vuluc of J 1730, as a mean 'of ijlitult^.ypying 
bctwpoii 172(> and 1750. From a result of Weber’p 
p. 673) lie c:ili iiliites the vnliio 1737. ' - '' 

Ftir the mn\ntmiii ])ormfln(Mit«niagnctization Weber {Res, 

ff. Math IV/'.. IS 10) gives 314 (common ateel' f^magnet) ; Von 
Wfiltcidiofcn .*!>,«., 1871) 369 '(gloss, ,btTd'>olftpam^, steel) ; 

Scliiic'chidi (iriV7. UnU\, IM. ii. § 308) 667. tb.^^Jiiewing needles 
25 to 66 mm. long and *6 nun. thick), 765 to 832 (kmtti]i| ; 
needles 198 to 210 mm. long and *68 l*76»inm* thick), ^ It mwl: 
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6. /fhe permeability of ^ny metal depends on tho quality 
of thd metal, on the amoont of permanent magnetissation, 
on the total magnetization, and on the temperature, 
effect of 7. The permeability of nicUel and cobalt varies very 
tempen- mxL^ with temperature. In nickel fur a moderate amount 
ture. ' \ magnetizatioA ihe permeability increases with rise of 
temperature. / iiat ior high magnetization it decreases. 
This is veiy%^' shown in fig. 36, where the permeability 
curves fort, jl6^0. and 220® C. intersect each other. In 
coball^ on the othe^ hand, the permeability appears to bo 
always in<^as^. Tho permeability of iron is not much 
affected b;f; 'moderate changes of temperature. 

8* The mazimom of magnetization of iron and nickel 
decreSses.;.with rise of temperature, at least between 10" 
C and 220® C., the first very slowly, tho second very 
rapidly. At 220® C. the maximum for iron is § == 172oi) 
or I 1360, and for nickel § - 4900 or | -- 380. 

^eresearches of Stoletow and Kuwlandhave undoubtedly 
made clear the main phenomena of maL^notic imluction ; 
but in BO doing they have raised a host of other questions 
which h^e no]( as yet boon settled. There is no lack of 
recent work bewing on them, but it would be a difficult 
matter give Succinctly a complete account of the con- 
dosions arrived at. The results of the different experi- 
menters kre not seldom contradictory, and the circumstances 
of , experiment are often so complicated that criticism with 
the view of reconciling them scorns hopeless ir) the meantime. 
While, therefore, we shall give a fairly complete list of the 
literature,, the reader must not expect in this article an 
e^ihavuitiye analysis of the diilcrent memoirs that huvt! 
i(i&ehtl^'a][>peared. Any remarks we shall make have 
ch|efly%r their object to call attention to the prominent 
'^estiduB.that have beem raised by tho dilFeront workers. 
Erperlv;' JK^ecke^ made a series of experiments on ellipsoids of 
inenti ■ soft iron; he expresses his results in terms of p tlio 
'liS. magnetization function fur a sphere, and finds, as ho ought 
' toi^do, that, fo.r^ a^giwsiderable range of- values of tho 
awl ' magnetizlCTgfoiC&^'/Hs^approxiiuately constaiit.'* In point 
spheres, of fact this method of representation is bad, for the (puility 
Uiecke, of the motal only begin.s to affect ;/ about tho fourth or fifth 
decimal place. Similar experiments on spheres and 
UoIl dlipaoida of soft iron were made by Froniine ; and a very 
'extensive aeries by A. L. Holy/ on ellipsoids of iron and 
steel, in which he gives tables and curves showing the 
values both of p (to a large number of decimals) and of 
k; and the values of tho temporary, [permanent, and vanidi- 
iug magnetisms for a considerable range of maguutiziiig 
forces/. The results, although wanting in regularity and 
, smoothness for the harder kinds if steel, agree in the main 
with' i&ose. of Stoletow and Rowland. Holz enters largely 
in this and in a former paper ^ into speculations concerning 
the of the molecular structure of the metal upon its 

' l^lat&g more particularly to the phenomena of the per- 
d^tiont '^andl temporary m^metizalion of stei:l wo have 
'important memoirs of recent date by Bouty, Fromme, and 
. AuCrb^jilu-' Bouty^s papers,® besides coiuous references to 
the genej^' literature of the subject and interesting critical 
discussions .of magnetic theory, contain the results of 
oarefol instigations as to the permanent magnetization 
Sttaih^ b;^'jrepeated applications of magnetic force under 
varii^iih. cii^umstances, and verifications of the formulae of 

te the maximum of prrvmfimt )iiagiicf.i/..'ition wliicTi 

a body 'caii essentially condltioneil by its form ; Hinrc the 
more elongated form the less the domagnetiziug force arising from 
the existing magnetization. ^ 

\ Pw- 1873. , * -28.^7. 

- Pogg* 1878. - This paper contains also Hoino n>siilts 

U V) the pennaaent magnetism of soft iron. 

. 1 Am., Ergbd4Vlii.,s 1877. ^ * Pogg. Am., cll. , 1 873. 

ISA : A VM. Nvm. Sap., 1876, 1876. 


Green for the magnetic distriliption in thin needles and 
cylindrical bars of steel Two points aa to hi.H methods are 
worthy of notice. He employs a very simple method of 
measuring the magnetic moment of small pieces of steel : Measuro- 
a small uffedlo of moment m attached to a stiff stem, which msnt of 
carries a mirror, is freely suspended and allowed to come **"'*^'' 
to rest in the magnetic meridian; the needle whose 
moment x is to bo measured is then insisted into a tube 
liX(icl to the .stem with its axis at right angles to the former 
needle. The deviation a of the compound system being 
im'asured by means of tho mirror, we have ./• =- m taim. Ho 
studies the magnetic distribution in very thin hard needles 
by Iho method of rupture, finding that, if tlui needle be Uuptur. 
carefully broken, so that the distortion or shock caused by of 
tho bending d*)es nut extend far from the point of rupture, »ocdle: 
the magnetic moment of the different parts is little, if at 
all, alVecteil. For thicker magnets lie uses the ordinary 
method of deflexion. 

Ik>uty found, in agreement with Hermann Scholz and Effect of 
Frankenheim,' that, although the coutuiurd application of repeated 
a magnetizing fon^e does not ineiv.aso the resulting per- 
maiient magnetization, tho repditton^ of its application Jlagnet. 
will He finds for the magnetic moment y of a thin needle jzing 
passed jc times through a niagm‘tiziiig spiral the formula force. 

where A and B are constants; e.//., in one 
case, A -57*7S, and B-C-32. The ratio A (A-B), that 
i.s, tho ratio of the moment attained by an infinite number 
of applications of the magnetizing force to that attained by 
one, decn'.ises as tho force increases ; on the other hand, it 
IV be the force ret|iiired to produce by a single application 
the same efiect as R produces by an iulinite uumlier, he fiiuls 
the ratio R'/IJ, fairly constant'* (viz., from 1 060 to 1‘OGh in 
his best experiments) for values of R ranging from 10 to 42. 

In certain cases Wluire the iiuigiKitization was elleeted by in- 
duced current.s, he firuls the formula v/- A f B (1 
to re])re.scnt the results better.’® 

He found that Oreen^s formula, 

iS /.tir ilir 

where 3 

giving tho moment of a cyliinler of length .r and diameter 
a, xvas sutlicieully accuiate both for temporary and for 
}»ermaneut magneti'^m, and for hard or soft tcmiit rcil .steel, 

W’liether saturated or not, provided the bars wvm in a 
virgin eondition before magnetization. For exuinph', in u 
saturated bar of soft steel (o. -7 min.), fur the temporary 
inagnetism A -^4 *081,' B-1/7‘112; for the permanent 
magnetism A — 2’3|, B - 1. 1 7*Sr)7. In a iioii-saturated bar 
of .soft steel (f^-- 10 mm.), tor temporary niagneti.sm A-^=- 
•9966, B-= 1.7*142; for ]»ermaiieiit magneti.sm A --’723, 

B- l/17‘8,57 ; .so that B is imlependent of the magnetic 
force. With hard tcmpcTe-d bars, A was less, both foi 
temporary and permanent magnetism, than with .soft bans; 

B was independent of the magnetizing force for temporary 
magnetism, but increased for permanent magnetism with 
large magnetizing forci*.s. He calls the magnetic distribu- 
tion long or .short aenu-ding as B i.s sinail or great, and 

" 2*ogg. vl « , (• > VI I i . , 1 SO t. 

* In a vory mjx paper (/*Ai7. Mftg., 1860 iin<l 187<0 

with errUiiii ph«‘nnTi)»Mui of iiuluenl iMirn-nts iiK-uleiit- 

ally arrives at tlie eonehisioii th.'it tho loin; of a nivn iit 

clej lends on it.s inaximiini intensity nioiv Ilian on its cluialuni, or on 
the whole ipiaiilit y of electricity th.at passes. 'Phid oliscrvation lias an 
important licaniv.; on certain expenments of Ilouty a.s to the rffcct of 
the “extra cnriviit,’’ wliich it docs not .seem ncce.ssary tn nicntiou 
here. 

^ lliia runclusion ia not in ap-eement with the trsuhs <»f Frommf. 

*®Thc foniiula y-lVl - f '^) was used hy Qiictelet for the 
tuoment induced in a .steel bur by rubhi jc it x ^Imc.s with a mugnet. 

; XV. 33 
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explains tli(‘ jiluinoinpiia of ur nsnagnuiizt’d 

bars by tlio snprrposition of loog ami slioit distributiunB. 
11 ?s final (amcliisioii is lliat llicn* a L'ri atcr independence 
b(*tw»‘rn pornmnent and Irinpinary iiiagncti^tn than is 
iisu;illy jidmilted ; and 1 m‘ .‘ lari- a llu“"iy tlial* magnetic 
bialii-s an* (*oin]M»scd (if a inixliin* «•! 1 w* IdiwI., of inagmd/n* 
iiiolei*idcs, om*, kind n Iwnin;' all ll*-* indiicrd magiietisiii, 
tile ntlnT w)i'dl\ di*\«)id "1 (•"i Kl^t* 1 - i.*i*. 

It. i'' ob\ ini*', li.'in ill" ll■'ld^ «■! \\ ii h'lii imi, Krndven- 
Imiin, and I'li/iily jii I alludnl In, lii.il tin* a -.•unijdion niude 
in tlir. iinlln-in.Ll ii al I N , ilia! tli.-tJail n| a magiit ti/inix 
ioi'ci' ia ji nih ill ui llii- ph iii.igin'tic history of 
till* bad), j> iinl \ veil .1 fii 1 appi "\iiirilin|j to llic actual 
tiiitli. It l>- ( a iiiitl'T "f iiiipi'itaiKM* tli(Tcf<>rc to 
sliid\ till' Ml ' Ilia il inii ,i: ill" i’'!ii.*Ml magnetism <a)r 
ri*^li')jidil"M‘' -'liv h'l. r M" 111 ' ■ d I \ llie luice.-; that 
pier-di-d il 'I’l , I’m l)"i*n r.dhd l)y (Jeiman 

expel iiiii*nf' i 111' ^!i!< r - fjj' (Magneti.^(‘ln• 

I'saeliwnkiiii"). t’l njin.'.- and Aneibarli liivo recently 
ni*eiij»i'd 1 1 l' III . Ivi villi ill! ; 1 nlijecl, and ii may be of 
soMu inliT' I In ill'' oader to indie. ile a few of their eon- 
cln mil . 

ill 111’. lii-t pipi-r' I'V'i.iiii.* experinieni'^ \\i 11 i rolatiom 
ellij'-"ii 'll ('‘'' 1 , n-ii!", jiiirtly niellmd of AVeber, 

Til d-’i' a'"l l‘lc. ki', jvirll) the nrdin:ir\' n,.'thod of dellexion. 
lb' l"nnd, ill ile* !iml plina*, iliat the gcner.dized theory 
ol ni'iL-iietii' ill la 'tioii was applieabli' b'l* \aliies of '«ii Miry- 
jii ■, li"iii •!' ii;) Id 'liVA /. deerea-iiig b'lween tlie.MJ limits 
fioiii to <‘*N dS I le altempled to find tin* iniiximum 
i"ii'e lor wliieli pel jii.ineiil iiia''in ti-ni tii.'t appi-ars, ami 
five* it with .otii'‘ n erv(‘ at fp'iii :l lo ‘d.**’ Tj, enrve 
whuh he indieiie*. for Ihe temp'Maiv maL'n"li/:irn)n of soli 
hti' I h.i-' I wo poiiil-1 ol inllexii'ii, b"iinr lii -l. (*oneave 1 '» tin' 
axis ol V], tluMi eoiiM'x, and liiially eoiieaxe agiin. 

He eoidiiiii-. llie ob e'l \ al it-ii of brankeiilieim that 
repeated applications of lln* mayiieti/'in ' torec inerc'nsi* 
the perniiinenl. iiiagn''ti/:it ion iiji I" a e-itain nif, and 
tiiiiUllial wliiji llial llniil i^ I'faelied llie boily behaves 
low .nd ' all : mallei f-M'ee-. h.iv iiie llie nne <lireet 
ii Wire devoid oj (iieii'ivf I'oiee. I'Apeliim litillg oil 
('Hip' old, > pel luaneiill) miejiiel i/<'d in this \»a\, he loimd 
Hie mat lieiii.il iral lli''oi\ of KireldmH' to bt' inappluMble, it 
1 ) 0 !!!'^ inijio '-ib|'' Id lit the, usiilt^ obtaineil with thi‘ 
dilhieiil (llip'oid' lo'.;i-i 111 I ; aiiil the di'-.erejianev was 
pre.iler w illi tin n.-fl r than with the haidi'r nieel. For 
fmee '. Ill, it are imt ; iiliieienl. Id alter Ihi jiermanerd. 
m.i'^iii'l i. .it ii»ii, A deiira*-' with d« erea ing loi(*e, a.s is the 
ei e with .'-.'ft iioii, .so long .it all tveiit. .is llm forees.'io 
ji"t vei v •n* it ami, .i;Miii, for .sneli foiei-.s llm xaiiatioii ff 
A I ’ 'iioie 1 '" idar the gre.der Ihi' [luniaiu'iit ma*-’neti/..itioii. 
'I il ■ iiaar 

111. Ill ol III i ‘l••li 111 w.i gieater tin' gp'atei 11 : 
iie-nuiil«'t itm.itioa Id the imliid moment, - a/., gie.it er 
i"l i! I'd I !: Ill till* Mitt dei'l. It W ‘iS loimd. Ill I '%li'l|sioiM»f 
aie.-nitni I’l.iiiketiiii'ini’.-, th it, it F be • oiiidnal inoment, 
Jl, th.d j'l n li,.*t\! b\ one .Old K that prodiieed by an inliiiile 
I't imp'll es Ilf the iii.mnelizing force, then 


of iiii|iiil-i - leijiiiied ti> .’.dill i!c witli |K*r- j on tlio K which it. [iiodin'c,.. 
li m w.i gieater tin' gi''a(ci llie jatio oj thii ! 


bill II, lidecreanes 


numb" 

(F -I- II, ) ( I ’ II ) ]s lull rably < on -l.oit 
with inci e i.'-iii > ni'emi 1 1 lug l"ii e. 

With relcrenee to the non ji-a in iiK'nl magneti.sni of a 
liar rep'’atedly m.igneli/ed b\ the laiiie i on slant current, 
})!• concliide.s lion- In- le ",irifie,i tied il dmiinishe.s. bid in 
rin II a way ilial , total indiiud ma-.oii li-m lemain.s con- 
stant,- .'O tlial w tnt ]*-> Jo I in n.m pi imanent is gaiiieil in 
perrnamml neigiietism. 

Til Ids .second ]>aper " l’'roniiiie 


pi rimenled both with 


' /*e/7 Am:.. Kmliit. vn.. 

*' » t ' ri'Mli' itiiag M.ixwell’’ n.ai lii .in 

-\Vi 1 I il('-»rv i iiiiiieiiil.i! in.igiM'n, 

MJ d'/./o, iv., IT-s. 


tnim Id’ MiO'llho.'ltjoli of 

' ' o , ,..i ji, (5 44r, 


iron and with .steel cylinderR, p((intcd at the end, of lengths 
varying from 14() to 220 mm., and of thicknesses from 
1 -5 to 8 mrn. The method of deflexion was used, the 
effect of the magnetizing spiral itself being compensated 
by an auxiliary spiral suitably placed. The cores wero^ 
carefully iiitrodnciMl into the «pir.il after the current was 
cstablislied, removed befor (3 it was broken, and then 
replaced when the permanent magnetism was determined. 

In the follow ing exi niet from his concluaiuiw T„ denotes 
the total induced magnetization, ll„ the whole residual or 
jnainanent inagiii'tizatioii, V„ the non- permanent’ or vanish- 
ing magnet j/.idioii, after n impnlse.sof a given magnetizing 
force, the .siillix being tIro[‘ped when the niuiiber of 
impiilsi's is not in <jmrtion, and replaced by cc when the 
number i.s i-o great that by fiirtlier increasing it no altera- 
tion in the eilect [uoduced. 

A con.slaid. force greater tli:in all preceding induces a T Varying 
W'liii'h varies with siicce.ssivo i in jdil.se.s, .sometimes increas- 
ing, .‘ioniftimc.s dccronsing. If a har previously heated 
wliitc hivt In* .subjected t" a large force, .successive impulses puiRis 
leaially give a d 'creas'* of T. If, liow'ever, the force is on Im- 
]>reee(led by one somewliat .smaller, .siumssive impulses 
ii.Nually give an increase. It depemls^merely on the 
inagniitinle and the nninlir of impulses of Iho preceding 
force I’whetlnr the i\ pciited iinpiil.sos of a force p will 
gi\e an inerea-imt or a (li'erein-iiig T. 

I\ always iiMTcase.s w ilh suecpssive impulses until the limit. Meet 
is reached, and alway.s bedc r tli.in 'f; htmee Incrcasoof Hand 1'®^'* 
»f A" hand in hand ; the nuignitndc of this 
incH'ase. deptnds on 1* and />, and approaches zero with 
■ /'• 

In ovdir that t]ie action of a force p may not bo 
inllneiiced by the. idter-i'H’cet of smaller Jorees preceding 
it, it must lie ap[iliid .so often that its further application 
ceiiM'S to in 'I'eai o II. When .saturation for H is thus 
reaehiMl, then 'P, II, and V have tlit' values corresponding 
to frcijiK'iit iinjiiil^es nf // fur a iVedi Inir. 

III 11.^,, It II, , A’l'., all start docreaso 
as the foice p ineria^e^ fniin zero, diverging more and 
I nmro until thi'V all iv.ieh minima for ihe .same value of ; 

: tlu'y then cmivcrgo ag.iin towards unity, which they all 
I icaeh at tlie iiiaxitmnii ol peimaiient magnetization. The 
I \ lilies of p eoi responding b' the maxima of llco/V> .... 

II ./>, It, y>aiv in ascending order of magnitude, and the 
i iir.sl of them is the v.iliie eorrespoiiding to the minima of 
I II, U,,, , U , , ac. 

; What w .is .staled b a* 1 1 , 11^, 1 1.^ , t^c., liolds word for 

! wm»l for T,, T, T , iVe. Hence the decrease of T is 
I MMiditioiied . oh'ly )►} ilit. inciease of ]l ; so that it Would 
ippear that tin* aftei etlecl of a jnveeding force V depends 

It would therefore be more 
collect to .say that the aft (*r elTeet depends onr-Rthan 
to .say llnit it depemls on ji~ 

TVhen a barlim been magnetized by any force P, all 
i iiKi/h r sneec' dirig forci'.s leave R luialtercd, yet by repeated 
imi>uFps of /» (' !’) T’ decrease.^ until it reaches a certain 
limit. Wt' m.iy icpeat the processus often as we please 
]»y abvays lieginniiig wdlii a new application of a larger 
Face F; if we, vaiy l‘, keejiing y> constant, Tj, T.^, &c., 
vary, but tlie limit T,„is ahvays the .samo. In those 
('.\])eriiuriit.-; it w.is iiidiirerent wlmther a few»seconds or 
seveial lifnir> elapsed between the applications of I’and p\ 
time had no inlluem'i) on the vanishing of this species of Laws 
iiiagiietic .'iftei eiihct. On the other hand, several imptilsea 
<»r the greater i’Dice. gave no more aftcr-cffcict than a single ^ 
imjmlso, of wliatever duration. If^N denote the after-eflect 
of a greater force P upon the action of /I smaller the 
law of the phenomenon is 

where c a con.'^lant and a and h aro constant positive 



llfflM't 
.11 vaii- 
-hiii'' 

llllftJU't* 


Aiut- 

iiiu'h. 


Hh 
lav. nf 
‘‘ffeot, 


M A G K K 'I t S M 2.V.) 

mimbcrSi b being a proper fmetion, and a possibly very j tbe ifiereircft exclusively only wlui. ii •lillri;. more fioni. 
neat unity. This of course gives N - 0 for ;)--0 and fur than the iirst; in other eii.M‘s both « ontubuti! lo ilie alter 
and gives a maximum value of N for some v«duc of elici t ; in no case docs tlu' tirst, cm In. iv ly d.-tL'iiniju' tl*j 
between 0 and P. after cllWt'.^ In the case where botli j K. v«lhi.' boii.. he 

,, The interposition of a force F between Pand inerea.-cs on ilie .s.inie^i(l(;i)f y>, tlie cxecjaion.; u» iln. u ,.J l lw ,iio 

the after*el!ect if Fx>P, iliiniiiishes it if P' --l*; ami tins ho- I--, s luiilvLd; i)nly wheiv tie -nmul o.. . i 

holds irrespective of the sign of P' -y>. iii.iily iipi.il hi /> (h»L.s it ( xen i.,c a ‘.Ijitin) in , >.•!,. m- •; »./i 

If we denote by h Ibo siisci'iitibility i'f ii body h.r tlr- .iii * ..ub, i «U‘ th-* 

vanishing magnetism (V) iudiiccil by any /•, l I’l .■ pio • bn* i buiii.iii*: 'T ... .i :iitun. i « i' r, !...: 

question arises how far this is inllui'iiccil by lln‘ pi rmamii'. j ;l.i\ li\ i, lui.*, Puaii oilc <> tli. 

lUimnetisni 11 induced by lirccoding givati'i- loivL .. .bn.-i;! | t., ..Ii-i.-:.' iIi.* inliiK jicci!, li.i . ta « i 


holds that k is appn>xiinalcly, and Cliwul .cn th.it i' i. 
absolutely, independent of simh [iciniamjil 
Fromme lind.s that, when a force />, capihhj of il-if 
producing a permanent magnet i.-<ru /•, act - tai a har ah. .dy 
possessing a permanent ina^’.ncti.siu It -y*, tlan / i. 
increased (by the presence of U) if II /• i .miuII, 1 
diiniiiislied when 11 - r i‘^ gieat.‘ 'I'he aiUi i.lu< t l'*r 
small forces p may tliercfore ))e either in.'iea"'* or deen- . ■ 
of k ; but for large forces /> it is a! Aays im ■*. a .5-. 

At the conclusion of Ids paper I'r uioh'' j-niut^ the 
contrast betw'ecu niagiu'lic and ahei ille.t, a". I 

(lw(dls iqion the antth)gy hidw mi Idi n/iil' * aiel I’-p .* 
of 'IhaliSu^ concorning the, of .l-.th'ity in 

l)odies. 

The experimental nndljod follow. -d by Anubailr • v. • 
much the same as that- ()f l'’roiome, .m v'p( tl* il th.'i M 
was left ill the luiigneti/ing' rpir.il ibiiin:', tie* luak'i .i . I 
break of the current. Tim eooi iv-m rali} :i hollo'., 
cylinder of soft iri)n I nun. 17-'^ m!i). ’o 

diameter, 1*0 mm. thi<’k, with « ml pldiM 1 •;> mm. thi-k. 
Tie (listiligui.shos Inyo kinds iif ma;'mjli-‘ :d'lM' fib" 1. 'I’l*.* 

Jimt kind consists in alLoralion i'f the magnet i/MlIon of {i •* 
body during the actitm of a <'i>ii,^l:int loree, or *ifter il Ii.m 
coascrl to act. The .soeomi kind ii f.liat alie.nly nieidioiied, 
in wdiich the action of any fun e i ■> iidbi n ed by ]»n m din *, 
forces, ft is this i' kiml uf aflei i ‘‘riit, tint, i-i dealt 

with ill tlurpapcr lrdiTT^^hieii v»e .ik* mi--!iny. 

Tlie leading peculiarity ld>\i''\vof ili-; pli.Minnienon 
is till*, introflnclion of tl'o hsc' hoih a-; a [Hr'edin', 
and UK a final force, ddio lni.di im iiLsd pi inoij.l.-, laid down 

the following ; 

When the force /y, wliidi, folluuini; imjmdi.'liK ai! • 
the force 0, would produce, a lotii’iieti/valion i-. piecedi I 
by a series of fonv.s I’j, J',. . . to* n...'iMi l.'.atii , 
which re.suU.s is T, dillering I’rojii T„ h\ an 'tiiio':iii \ -.died 
the. aft>u*-etVect. i.s wholly <!i't -raiim-d h\ tin* to u <•-’ 
the preceding forces l’„ wdihTi i-. Mich tli.d .li! tli- l'■'l 
that act between P„ and li *, in •iiMpvdimle V 

and jK 

This general law- i,, lioweA t-r. juibj. et Iuom . ptityji.;. !•’. • 
example, let the whole sei*ie.s of fun^' ; aeihi” I •• 1’.,,. /'« 1*. 
p (evidently an extivnu*. case), then exjH ii.Mc e . Iiow ; ih i 
neither T^q nor T., is the, iCMdlin^ ... j-m !!/ pii.n, ha', 
something intorrnediat .,miicli ii.an r to T„,,liov». \Mdh:in I • 
T,v In order to obtain T, a Ibree y> mu- 1 b * iiiterpo-e.i 
before P,,; even then the magiietiz.ilion v.iiie/. a little witl* 
Pfit hut, if the stationary conilitioii for I’,,, /> I,.* iviablish*- 1 
hy alternating ?> many times aftd ap[»i>iog P,„ this. 
^’ioU’>ro> ^ 1 ), ■?', r,„ y., l’,„ y., . . . . tin. limit i.-; t.minl t.. 
lie indbpundeiiA of and I.h lield to bu tin-, true valui; oi' 

fn this way, for a given T imii be determined a.s a 
fuiietion of P. It is iiece.-^sary, liowevi r, to attend ti» tin 
following principle,- -that, of tAVO preceding forces l>iny* ii. 
inagnitude on different sides of the .second dete rmin- s 

^ llieso couclitsious arc in agi’umfut willi tlm n-siilts «»t llri-wd 
ohtaiued from experimentB on tho longitudinal and circular niagnctiza- 
tiim of iron ttt^, Pogg. Ann^t clvi., 1876. 

^ Pogg. A7in*f cxxiv,, 1866. ^ WieU, Aan.g loOi. 
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of permanent or residual magnetism, which is thus in | 
Auerbach's view a particular case of after-effect. To it we 
c&n apply the general rule given above, subject of course 
to like exceptions. 

It would be promaturo to pronounce any opinion as to 
the ultimate value of Auerbach’s results ; but the elegance 
of his representation of the phenomena will scarcely 1^ 
disputed. In the, latter part of his paper he applies his 
views to explain the pciculiarities in the c.urvc of magnetiza- 
tion with forces of ascending magnitude obtained when the 
aftei idfect is neglecteiJ, and Ut tlie cyclical process dis- 
cussed by Warburg.* Jle also discusses the influence of 
the duration of tln^ im])ulM3 ol the inagnctiziiig force and 
of the sudden closing and opening of the current. llLs 
conclusions agree in tlie main with those of hronime: in 

jictitionof 

inclines to l^Voninie’s view** that tliere is a 
•"pu sc. magnetic ed'cct [aoduced in certain cases by the 

breaking of the current wiiile the core is in the spiral. 
This efl'cct in certain cases (with short thick cores) is so 
great that a permanent magnetization of opposite sign to 
the total indm-ed magnetism remains.** This “anomalous 
magnetiziition ” was first observed by Von Waltcnhofcn,^ 
who also e.stnblislies the more general result, of which thh 
is an cxtrciiu! case, viz., that the residual maguetism of the 
core depends upon the rapidity with which thti niagnetiziu 
force is reduced to zero. Aucrhacli lays down as a general 
priucii»le that when the variation of the magnetizing force 
is slow and continuous tlie velocity of the transition docs 
not intluonce the final magnetization ; but sudden transition 
causes the final magnetization to be less or greater than 
that obtained by gradual truiisition, according as the 
passage is from a gi'cater to a less or from a less to a 
greater force. 


Effect of 
duration 
und ro- 


Addi- Thn render wlio wishes In piirsut! the present subject farther 
tional alnmUl consult the works of the lo] lowing experimenters : — 
litera- .lamiii,^ ^v]lo hohls wlial lie appsieMtly regards us u new theory of 
taro. magnet i/iiiion. It is in point of fact merely a mudilieutioii of the 
theory of .-^ilenoids, somewhat rislrieted in its application to the 
pheiiomemi of magiietu: imhietioii. llis special point is that the 
lines of magneti/ation in a har imignetizisl (say) by a magneti/ing 
spiral only ]»enetrateto a limited depth, wliie.h is greater the greater 
the eurrenl. The following expeiimeiits** im addin’cd in eonUr- 
imitioii ol his views. Thesti el luho of a Chassepot rille was plugged 
at both ends by seiewiiig into it bolls of the same metal, liisid 
was jtlai't il a ^•^^ 1 Ildlil■id lod. Tt was found that, so long as th 
eiirrent in the spiial was not very great, the rod wais nut sensibly 
ijiiignefi/ed : hut, as the current increased, it heemne moreaiid nu)n 
nilected, and l)y uiid by >\:ih as murh pcno.menlly laagiielized ns if 
' the enveloping tube had been absent. Again, llie rod having heeii 
magnetized to snluration and inserted in thetul-e, a tlemagnetmng 
force was applie<l to the w’lude, and it was fnuinl ]»ossilde to render 
the tnln' and lore. together seemingly neutral, or even oppositely 
m.ignelie, wliih- the lod when taken <iut proved lota* still pow 
fully uiagiirti/rd ill ilio tu’iginal direction. Again, a bar was 
iii'igneti/ed hy a ]>oweirnl iHiiTeiil, and then magnetized in tl 
0 {>piiMle dii'-ciioii hy another eiirrent. The surl'fi' t* of the har was 
then »atiii .iw.iy to a n-rtaiu ilepth ; and it w.l^ tbuiid that tlu 
origin.d magiiet i/at ion leapiicared. These experiments, altlioiigl 
most iiileiesiiiig ill tlii-iiisi'lves, do not ajipeai to wairaiit the. inter- 
im pretatioii wiiii-h tlK'ir author puls upon tliem. Jamiu has mad( 
extensive les'-aiches on thi- magiielie disliihution in har.s line 
rihhons of strel, piitly with a \iewto obtain empirical rules fur tin 
con.'itriietioii of powerlul periiiain'iit magnets, in which he has lM*ei: 
Very sm-eessfiil. 

(iaugain, Couiiitfs Jii'/nha, p.i.ssini ; v/i/a, d. (Viini. H d. Phys. 
(h) xi. 

* Wied. Ann.^ xiii., b^Sl ; </’. 1h.. xiii., 1881 ; als' 

Hiinstcdt. 74.. xiv. "tSl A sinnlar ]ihen<n))enoii was observed by 
Meyer and Aiierlmeh dnnn,' tlieir expeniiients on tlio gramiu 
machine, Wu'd, /1 7m., v., 

- See an elalioviite pata'r wlneli we l aii only nielition liere, Wied, 
Ann.^ V., 1878. 

^ Experiments on the same subjecthavo Im i-u made hy Kiglii. Compt^’^A 
fte7tf7u.v, 1880, «)r Wied. lieihl., iv., 1880 ; and by Bartoli and Ales 
vandro, A. Cm., 1880, or Wkd. Beibi, iv., 1880. (/. Fromiue, 

WiU Ann., xiii., 1881. * Wiett, lirr., 18G3. 

'' Hindus, pas.sim. u. Ilcndus, Izxx., 187$. 


ChriHtiansen, “Rosearches ontne Magnetic Distribution in im 
ron Bar, on one part of which is placed a Short M^etmhg 
Spiral/' Wied,Beibl,l,W7. 

Ruthe, “Ueber den Magnotismus weicher Euencylmder und 
^erschieden barter Stahlsorten” (Dortmund, 1876), WUd, Beibl., 

., 1877. 

Whipple, “ Induction Constants of Permanent Magnets of van- ' 
ous shapes, from the determination at Kew,” ProCk Boy, Soe, Lond,^ 

1877. ’ ‘ 

Oberbeek, “ Ueber die Fortpflanzmig der magne^hon Indue- / 
tion iiu weieben Kisen ” (Halle, 1878), iVud, li, 1678. 

Kiilp, “ ExpiTinienlalunterHUftliuiigcn iiber magnetisciho Coer- 
eitivkraft,” C'rt)7. AV/>., 1880. ^ i • 

Baiir, “ ExjMiriinenta with an Iron Ring on the Magnetwatiou 
Function for very small Forces,” Wkd. Ann,, xL, 1880? j- ^ 

Kioeke, “()n tlie Ex|Huimental Test of Poisson’s Theory, , 
y/im., xiii. p. 'J8.^), 1881. ' . " 

Siemens, a veiy inlerestiiig paper, “ On the Effect of the Mag- 
netization of Iron in any Direction upon its Permeability' in the 
l‘er|«!n(lieuhir Direction,” WirU. Ann., xiv., 1881. 

Uighi, “Contrihulions to the Theory of the Magnetization ot 
Steel,” d. Arc. d. JhltKjna, 1880 j Wied.. BcUfhi 'y,, 1882. 

For a succinct aecount of seveml of the foregoing memoirs, see the 
“ Naehtrage” to Wiedenuniirs (kilmnwrins, and a paper' by the j 
same author in t'oyijrndnrjf s An^alcu, clvii. p. 267, 1876. ,.//' j 

Injlttaice of the Jlardtim and Structure of, dfid luAuencu 
iWo/i Permaumt Some information has of Karl- 

already been given incidentally on this subject) and 
a lengthy discussion would be out of place here. , The . 
statements of the various authorities are very coatra- • ; r 
dictory. Tliis is not to be wondered at \ for those best 
qualified ti> ])rc})are tlio materials for experiment are 
generally didiciunt in the scientific knowledge requisite to 
enable them to form a sound judgment as to the result, • 
while thoroughly trained scientific men have not as a, rule 
acquired a command over the delicate manipulation of the 
forging and tempering of steel,, an art which those who 
po8sc8.s it usually find difllcult to describe' in words or 
reduce to rules. Thero is the further circumstaiice that 
many who have been suc(;cssful in making good steel for ' 
magnetic or other purposes have found it for their iotereBt ; } 
not to publish Mhe process by whilL <’.vj^ss was attained...^ ?V/ 
Finorioss of grain and uniforntity m tdfipor are the Finenew 
greatest requisites in steel for permanent magnets. Theo^ff*^ 
latter in Lars of any size is never attained Paction, 
for tbo surface is always harder than the interior. Thje ; 
mischief which tlierehy arises may ho understood by taking tompsT* 
the extreme ease of a thin steel tube magnetized |bO satura-'/f 
tion, und thon lilti d with a perfectly soft iron core. It W.."/ 
clear that the cure will act very much like the armature^of J . 
a horse-shoe magnet; the lines of force will run 
through it, and the external action will be a, 
measure destroyed. ■ .. v 

The diflerent temper^ of steel may be roughly claisiflal^l 
as glass hard, straw colour, blue, and soft. - The^ current ^ 
Btatement is that the harder the steel the moi^,diffici4t it^^ 
is to magnetize, hut the better it retains its magnetisn^; Bu; 
this were BO, provided sufilcient magnetizing force.. 
ducc saturation were ut command, the best 
magnets would be glass hairl. Lament, 
experience was great, states that he found\tI^|6i»,'fjJ8i6t.'^^ 
magnetization to be as great, and to continue aalougi' 
glass hard a.s with blue tempered magnetsiy. 
experimenter gives it as his opinion that gre^.dl^reQC68; 
in the quality of magnets arise more from^^tfecitf'aB fo ' t 
homogeneity, continuity, and uniformity 6i^!3&!WIi^r thaU;’' 
from the (luality of the steel in other i 
however, to a preference fur English C|St | 

Purity and homogeneity of 8tructure'.aif6e 
in iron of high magnetic inductive i 
coercive force. Hammering, rolling, ^d ^wiug diminish. . 
the susceptibility and increase the 
does so more in the direction of rciUiiDijS^thfm tidnsverSIfly/ 



BO that the iron becomes seolotroj^ 
cases where high suBceptibilttjS-iil 
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body carefully after mannilicture, by heating it in a wood 
file and allowing it to cool Wy gradually ; this process is 
8^1 oi^re effective when the iron is covered all over before* 
hand with half an inch o|;so of clay. 

The reader who.wj|shes for farther details on this subioct should 
consult Lamont's Sdndhueh des Magnetismw, chap. v. The follow- 
ing references to .the literature may bo useful. 

Miebell, Tr&UiaiB of ArtifiM Magruits, 1760 ; Coulomb, 

179^^^Barlow,r/ul. !rm7W.,1822; Kater, P/iil. Trana., 
1821 ; -SaWttej^ail.*TrflWW., 1843 ; Hansteen,.,Poflfj/. Ann.^ 182.5; 
Hiicker, jBcwff. ' 1848 ; Poggendorff, Jb., 1850 ; Muller, Ik, 
1862; MattmSssen, Ma-g., 1858 : Airy, Ik, lvS03; Von Walten- 
hofen, jinn., 1864 ; Tr^vo, • .mptea Kfiufuff, 1800; A. L. 
Holz,. Wteciy Awn:,, v., 1878 ; liullifl, mcif. LdbL i. 1877 ; Clurs- 
wmfWiedrUnn. 1882. 

Special Magnetic Character of Nickel and Cohnlt, — Hesides the 
results of Rowland above quoted, wo havo on reoonl exjH'.rinionts Wy 
the foUOjring physicists:— Biol, TmUedc, Phy/t., 1806 ; Oay Lussat-, 
Ann. d. Ctwm, etd. Phys., 1824; Liiiimadius, Sc/urqnjers Jnirr., 
1814; R. Beoquoreh Compteji lleivd.n«% 1845 ; 1 Mucker, Poyg. Ann., 
1854 ; Arndtsen, Ik, 1858'; llunkel, irkd. Ami, 1877 ; 
Becquerd, Ann d. Chim. et d. Phy.^., 1879 ; CjiiiflV, Comptcs 
Pcnatbi, 1881; Wild, Wied. Bdhl., 1877. 

JShipsrimsrato wUh Finely Divided Mnynclir. Mctal.^ and with 
Kleetrcij^^frm * — These have been made Wy various physicists, 
mostly toRest the theory of molec.ular in.-igiii is. The earnest of the 
experiments with finely divided iron was mado hy Coiiloiiih, wlio 
mixed iron with wax, and found that the inagjietic moment 
was proportional to the infi.s.s of nia^iietW*. metal. Si]nilar experi- 
ments were made by the idder Booqiierel,^ his result Wt‘ing that llu^ 
magnetic moment was proportional to llio wei;j;lit of mngnetie siiW- 
stance, SO long as the filings were not too densely distriiuited; with 
increasing density the mixture acquires magnclW; properties moie 
like those of a continuous metal lie mass. Several modern exj^eri- 
menteite have gone into the muttcT wiLli considerahlo eare ; hut 
theii* results are not suffiedently eoneonlaut, or of suffioient general 
iuterMt, to justify us in dwelling at leiigUi upon them here. A f w 
references to m»nt memoirs will sutfice. 


BoernstoiUr Fogy. Ann., J875 ; 'foepler and Von Ettingshaiisen, 
Ib., 1877; Von Wultcnhofcii, WiM. Ann., 1879; Auerbach, ///., 
1880 ; Baur, V6., 1880. 

Exj^rimonts on elee.trolytieally <lopositecl ii'on have been made 
by Beez, Fogg. Ann., 1860 ; JaeoWi, Ik, 1873 ; Hec% Ik, 1874 ; 
Holz, 26.,»1876 ; Bnur, Wiat. Ann., 1880. 

^ U.sing a fine scratch on a v^imished silver wire eh'etrode, Beez 
depo.sitod a t, bread o/ ’ .1 Wetween the poles of an eh'etroinagiiet, 

• and thus obtained a yiernuuient magnet of extreme tenuity, it was 

• found that the Inductivo susceptibility of tins linear magnet wa.i 
..very small, and that consMcrnblo magnetizing force produieetl no 

increase of its perinaiieiit magnetism. 'Dins in one ease tie* 
: original xu^gnetism was 360, the total magnetism undtT the ludue- 
Ing forcoif'370, the magnetism reinaiuiiig after tli« force ceased 
tnact S60:'( Broader, bht e<iually thin, magnets deposited in a. strong 
field in the Hinioway gave more temporary magnetism tlmn the linear 
' lUa^ets, but never more permammt magnetism than they pus.sessed 
, OrigUXally."' 'Thicker plates exhibited greater teiuporary magnetism, 

, and also ^.increase of the (icnnanent magnetism iie.quire<l during 
' 4®positi0li'; With- continued reversals of the magiieti/ing foree 
. ^ continual decrease of the tcunjiorary inngnet- 

',iSin,dowa''*TO a certain limit (as does .steel) ; Imt the m^gaiive per- 
xnanent xniigDetisin never approache.s sri near the ])Ositive after many 
reversals as in, the case of steel. On tlm other hand, Jaeohi found 
cthat iron j^uced oleotrolytioally from ferrous .sulphates and snl- 
phato.,of W^esio, oven after tempering, took a coiisideiaWlo 
v.tem^ntfy moment, but retained very little permanent niagndi.sm. 
.found that the iron reduced from the solution of .IneoWi nud 
sensibly hardened by heating and suddenly cooling, 
! ji- increased, and that its coereivo force was 

.fe 'j .'Ontho other hand, it was found thatliard tempering 

T decreed t{^density of steel. lie draws the couclusiou that tl 
coercive fdwi iS; greater the farther apart the mohjciiles. Baurs 
. mainreanlt is^^at the maximum of magnetization with edeetrolytic. 
; ,in>n occurs fp^mneh larger force.s than with ordinary iron. These 
results areii<>t;Tiholly concordant; but the discrepancies maybe 
teosonabljraigj^^ to differences in the preparation of the metal. 

OF MaTTBR IN GENERAL. 

Amohg^l^lPrUe&t statoments of the properties of the 
Ioad8tono;jirS‘1!||[ ^ of its action on other bodies ; but 
It is clear surroundings that these statements 
. are puiiiy labdeuA experimente rs at a later date 

’ chap. ii. p. 73, 


found indications of magnetic action in other metals besides 
iron ; but with praiseworthy caution they ascribed them 
for the most part to the admixture of small quantities t>f 
iron.- There can be no doubt that the rcsult.M of Cavallo'^ Early 
obtained with brass (especially hammered brass) w’ere due observa* 
to impurity, for Bennet ^ failed to obtain any indications 
of magnetism with pieces of brass made from pure zinc 
and copper, whereas he was immediately successful on 
adding small traces of iron to the metal. 

It very .soon appeared, however, that an indepemlent 
magnet in ]»roperty must be ascribed to nickel and cobalt, 
and to those \vi*ic by and by added with more or less 
certainty mauganese and chromium.® 

Hrugnians *’* seems to have been the first to observe the 
repulsion by a magnet of a body not [lermanently magnet- 
ized. He found that a piece of bismuth flouting upon 
mercury in a smull paper boat was repelled by both poles 
of a magnet. Lebaillif^ eontirmed the observation of 
Brugnians, and found that antimony jiosscssed a like 
property. Saigey,*'^ who experimented on the same subject, 
concluded that all bodies wlien siis[>cndt‘d in air behave 
like bismuth, unless they contain traces of iron. 

Xotwithstauding these results and others which we pass 
over,** tlie whole matter remained in ohscurity till the 
repulsion of neutral bodies wa^ rediscovered by Karaday in 
1 1845. Ho speedily unravelled the laws of the phenomenon, Faraday's 
allowing how much depends on the nature of the body, r‘-di«- 
and how niiieh upon the nature of the magnetic held. 1 1 is 

observali(»ns enabled him in fact to eoinprehend under a jjjvesti- 
few general priiici[d(‘s the action of all maguetie bodies gatioii. 
whether of tho nature of iron or of the natui*e of bismuth. 

The earlier observers had fallen into difliculties liy neglect- 
ing the ellects due to heterogeneity of field ; these were 
pointed lait for the first time by Faraday, and since then 
order reigns where there was formeily contusion. 

The best arrangement for testing the behaviour ofF.xperi- 
weakly niagrietie bodies is tosus[>end either a small sphere 
of tlio siibstancti oi else a .mtuuU cylinder in a heterogeneous 
magnetic field. This field is usually produced by jducing for 
two pointed soft iron pole..s (fig. 38) on the arms of a jMUver- 
ful electromagnet, The lino joining these pole-^ is called 'v«*aklv 
the (ij'iffi direction of the field dlrectitms perpendicular to 
this line are called etinalonol. The niasrmdic force varies 


H > 



Ki-. 38. I’M-. .39. 

along the axial line, being less in tho middle than at the 
pole.s; ami it decreases every wliere from the axial line 
outwards. For some purposes j»oles of the shape shown 
in figure 39 aroused ; here the line along the upper edges 
of the p()le.s arc lines of greatest force, wheriuis the line in 
the plane of tho upper faces otjuidistant from the upper 
edges is a line of weakest force ; the force also decreases to 
the right of ah and to the left of al. 

Tn suspending small sjiheres the best ])laii is to hang 
them from one end of an arm of wood dh (fig. 40). At the 
other end of this arm is placed a counterpoise A, and the 
whole is suspended by a fibre of unspun silk // from a torsion 
head /, by inean.s of which the arm dh can be brought into 

‘ Cf Lclniiaria, Nov. Comm. Primp.. 1766; Mtg- 

7 uii.wius sni dr Alfinitnfikn.^ Magnrficis (th.^rrmtionr'i .Icodimir.r, 
licydcn, 1778; (’ouhaiik, Mhn. de lin.d., 1812; Biot, TnnO- de 
Phyaitpir, 1816, &<■. 

* J*hil. Tran.’t., 1786 ; or Treatise on Magnet i.vn, 1787. 

* Phil. Trans., 1792. ^ BiUvr, Dilk Ann., 1800. 

•* Lflc. ril. ^ Poqg. Ann.. 1827. 

» HnU. IMir. d. Sc., 1828. 

® See Von Feilitach, Karstevis Ency., Bd. xvi. ; W^iedeiiiaun'B 
mnivmm, Bd. ii. p. 546. 
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any rcf|ni?’ 0 !] poftltion, anrl if npcesRnry tloTC by the 

oxortion of n known tursionai couple. The arm and j when the bar was placed with its centre of mass out of the 
suspension must be carefully guarded from ilraughts by j centre of the field; it was then repelled as a whole 
riut!n-.ing ii. in a glass nsf, uhicli fif*^ ‘'ver the poles of the . from the nearest polo (no matter which). On testing a transk- 
i-li'ct.r.nMMioM l, and is ppuidpil wiik .) dnnr and with means small cube or sphere of the substance, no pointing tendency tionot 
fur liringiii-/ t(»r.-inn in ;nl ^ «'\i i j;;i\ gi\eii part of the was observed, but the mass as u whole when it was placed spheres 
magmdir li<‘ld. Winn ;i »‘\iiiidri«Ml pifir, is tube tested nnsyminctrieally with respect to the poles tended to pass 

. away from the p(dt?s towards the centre of the field, and 
I from the axial line outwards. 

Faraday sums uj) tlio mutter by saying that every element Experi- 
of the heavy glass tends to move from places of stronger to*T™e^«tal 
placfs of weaker resultant jnagrictic force. This is exactly 
1 iiti opp(».‘.iu* of the law for bodies like iron (see luathematical 
1 liepry abo\ e, \). lM 7). All bodies that follow the same law uetics 
I as liea\y glass law ills t/iamaifncticSf all that follow the^’mddia- 
i o}»po.dtc- law, like iron, fun^nntuphtli'a. For the purposes of 
I expi'ninenlid di'iuonstration it is better to take some weaker”^ 

I parainagrietie lliaii iron, r.//., a tube filled with a solution 
j t»f imrie ehlovide ; for the onlev of magnitude of the 
1 elbrt obtained is then tini i-aiiK' as with dianmgnetics, and 
: there is no dun; er of (‘oin[»li('alions arising from the mutual 4 
! net ion oi tin* paitiole^ ot tin; snbolaucc (sec abovt^p. 24i'>), 

F.‘jiada\ fnimd j]je following .substances to be <lia- « 
inagiietii-: jiieces of lliein tended to set tlioir longest 

dimension eipialoii.d bi t'Aeeii pointed poles, and splieres 
ciiIms of till III I luled to jiass iimii places of stronger 
to pl'MM> of \\. nkei Ini re : i‘<u’k ery.stal, sulphate of lime, List 
sidpliate of i'Mi \ l.i. Milp'lialt', oi .soda, sulphate of potash, 
oulph.ilr oj iiiai^iii Ma, aliiiii, muriate of ammonia, chloride 
• ol lead, fldorid *. ol .sodiuii', niti‘at(‘ of potash, uitmte of 
lead, carbonate of soda, fiel.imi sjiar, acetate ul lead, Uir- 
Irate of pot.oli and .inliiiion\, lariiati* of putiash and soda, 

■ turlarie aeitl, riliii* ariil, water, aleoliol, etJier, nitric acid, 
.sulphuric arid, iiiiiriatie arid, Milutions of various alkaline 
I and caitliy sall.^ glass, litli..ree, white arsenic, iodine, phos- 
phonu;, siil[»lji.r, ii an, .•^jirnnaeeli, caiieinc, cinehonia, mar- ■ 
garic acid, wax horn dirlkn*, .sraling w’ax, olive oil, oil of 
turpeiitim*, jet, ruoutelioiie. laiear, wood, 

I i*. orv, iiiulhm (d.iidl, lari plried), blood (d 4 ;icd or fresh), 

]i at he)', ap|do. brr.aL 

In testing li<|iiiil'i ^''ala(la} n.sod a very thin glas.s lube Liquids. 

. of the foini . lior.ii in ii^me II ; the opening being very 
tiiii', llirir WHS 1.0 nn d jur ;i cui'k or (^th(*r stopper which 
miglit liavr raii.'.il di-(iirbaneo ; the slight iliamagnctic 
rjlrrt arii'ing troiu fla* "la^s was 
ailo'ved lor. Am tin r way of 
telling a jiijiiid ' i.-, |-» place it 
in the ]»otlom sf .i watdi glass 
which rc^t.^- lai llir edgrs of the 
Jade, of till.' clrctiMiiagimt. MTieii 
lln‘ Iluid ly p'lj.iiiiagnclic, it I 
collects in the plarrs ol gn-atfrl 
fnrrc, foi miii'j a dcpuwion in the 
centre ol tlir Ii. M as in tigui-p 
ll! : when it i^ diainagiii tic, it 
lolkrls in till jilares of weaker 
lorce ill the c< litre ol the ii(*ld, t'lg. 43, 

in lig. b). \v\ another method^ is to put a small 

<(n:'iility of |]ie llnid in a luuTow tv-bc, and place the tube 
limi 'on tally in the ci|Uiitorinl lino so that the end of the * 
liijuid coliiiiin i . just on the axial line. When the electro- 
magnet Ks ( xeltrd tlie Jiijuid will be driven away .from the 
nxial lino or drawn in according as it is di4magnetic or 
jiar.iniamirtic. . . 

Faraday Imind that bi'caking a weakly jn^netic body Powders 
into pieces, or even reducing it to powder, produced no 
elici t uppn its magnetic behaviour provided its general 
form wa-s uiinliertMl. In order to avoid disturbaniie from 
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<*licimc.il iinji'irit V, ‘•-jiri ii.» iim''.' -' 1 non; tin* splicir.s 
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the magnecryatallic efTeciVo be described presently, it is balance ; the tube contammer the most mnanotic tbennnwed 


often advisable to reduce certain substances to [lowdcr 
before testing them ; the powder is filled into a thin glass 
tube and then tested like a liquid. By means of powdered 
bismuth the tendency of a diamagnetic to pass from p1ac(‘.i 
of stronger to places of weaker force can be very ia*ettily 
shown. If the powder be strewn u[>oti the circuliu* end of 
the core of an electromagnet, it will leave the edges and 
collect in the centre, whereas iron filings will leave the 
centre and arrange themselves round the edges, tlK‘. fart, 
being that at the edges the force is much iiioro inten.'>e 
than in the centred 

Faraday arranges the metals in the following ordm- of 
descending magnetic susceptibility : — 


towards the axial line. Another method, employed botli 
hy Idiicker and by Faraday, is to Mow soni> bubbles w^tli 
the gas to be tested, and observe their lrli:i\iour in the 
magnetic field, allowing of course for tin' iVrMc di.injagui’l 

I’ollow s : 
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Iron. 

Vtnvtnaynrh'r. 

Cliniiuimii. 

I'llladiiini. 

iSickcl. 

Ccnuiii. 

I'l.iliiiiiiii. 

Cohall. 

Tit.iiiiinii. 

1 IsIMIIIlll 

Msinganrso. 

IVisnmlli. 

fit'. 

Mi-ri'in \. 

Arst'iiii'. 

Aiiliiiiony. 

liCllll. 

r i.iiiiinn. 

Zinc. 

Sihi-r. 

lllioiliioii. 

I’in. 

TojifH'r. 

(loM. 

liiilnnn. 

(’admium. 

'rmigsti'ii. 

Sudiuin. 




Silicium is given as strongly ]inrainiignelic, and bcrylliuin,- 
aluminium, potassium, ami .sodinm-Mis weakly magnetic; 
the last three were given us diumugiictic by Farailuy ; 
the magnetic character api>ears to ilepond on the niothod 
by which the material is prepmvd, being doitlifloss detia- 
mined by the proseuce or ali-enco of impuiitie-i. 

The copper of conmion'e is niagiiotic, owing to traers of 
iron; but when it is rediiml liy iinans<if zino from tin? 
chloride or sulphate it is dianiaguetic,. It would ap[uMr 
that the paramaguelism of lilaninm, pallailiiim, phiiimnn, 

‘ - - . -I 
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. appoai:; tln'ri'foh* that oxyjcii is llie mo 4 jiai.iuiag- Oxvi/cn. 
iM’lii' oi all the g^asi'.s ; on tliis acconot f’.irad ly Miiifi*i\( d 
tliaf if. [»p>ji:ibly playt'd an inn*oit.in^ p.irl .i ;i r.ni-i* of 
h'i.il magm'ti.-ind' rjei'ijueri'l ' ’ li i'’. coiifludcd Iroiii 
expel iinents of liis own llial the .speeiiic niaunM-ti'^m 
. - . . . - - ot o o»it*. i -I still L;r(‘.iter t ban llnit of owjen. f aiaday was 

ami osmium w duo t.. Ji'-.n imi.unly.' I'l.iliniim- ndu.r.l | ii,,,, i,„i «ii|, Vav/. u at .1 ' nil. 

from voiyimro cliloroplatiuato ol amim.mum l.y lo'atio.- | iii'.st.. sli(m-ll.at'tlu'ma;;noli,’ sii .viVil.iliiy .I.tia, 

witli the density, apj»:irenll\ in simple pjn[M)ilion. ^'oi.n* 
mimbcr-, '..I'viiii'; an nb'.i of tin* magnefir sii ,c.*pl iliilil y of 
I till' \ariim, \\"ikly ni.igimlie bodii'^ aie gi\eii below. 

! In all •‘vp-aim-mt-i with g.i Miiid mi'dia^aiid ind'-od K.ir:i'la\' 
i i'l f’.eiy pt'^-able magimlir (\pMoiienl mon' or h-v,, itis‘‘M''>‘‘ 


in a current of air i.s /diamagnetic. According (ivali.i'ii 
the niagiuhlstu Ol pall,. diiim when cli irgi'd with liuln 
indue to the presence of liydrogeiiium ; lllomllot,'’ Imwev 
has recently found that [lalladinni is le.*<s inmnodic when 
charged with hydrogen Ihini wlk-ii uncharged, fri»m whi' h 
ho concbules tiiat comb 


I ini[»i»rt:ml to ?iotIce tli.it ihi' reuniting magnetic action ia 


till).] 


leusC'tl hydrogen is pretty [»owT*rfnlly 

diamagnetic. Tellurium, snlidiur, ..■•l.'i.ium, aiul tlialliii.u , ,i,iiv„.,,n. lu.l«ocii tiu- a. lion „f |!„. ImuIv ami ,'1 

aroKtrongly, and niobium and taulalmn weakly (]auuaym.■ll>^ ] , 1 ,.^ „„ ,„in-mu>.ling medium. Tl.i; «as lir.t 

"" '' ' ^ ■**''' '^'■*'■1'^''’'' results of j |,„t by l’arada>.' ■ He I lliree •.uliifinii.s 


Magnetic Propevdea uf fiu 


Faraday were of a negative description, but the diM*o\ei y 
by Bancalari^ of the pow'erful iliamagnctic {iclioii of flame 
again drew the attention ot FiUMday,^' I ’bicker,'^ ami 
Becquerol to tlio sabject. haiaday caused the gas under 
examination to stream vertically upwards or downwards 
(according as it was lighter or heavier than the surround- 
iug gas) between the poles of an electromagnet, and 
observed how the stream was dellcM led. In the rase of 
colourless gases the dollexion was observed by allowing 
small traces of hydroehlorie Jieid to mix witli the gas, ami 
then placing in difiereiit parts of the Held small tubes con- 
taining pieces of filter paiier moistened with ammonia ; by 
noticing in which of these the wliito fuiiu's of ammonium 
chloride were formed the course of the ga.^oous niirrnl. 
could be dotwmined. Anotlicr method rmph>yed was to 
fix two thin glass tubes containing gase.s to bo tested to llie 
ends of a cross piece on one end of the arm of a torsion 

^ This fact plains the astoiiishiiij: hphavioiir of a fl:»1 disk of Uiiu 
iron when pla§||^ on tho centre of the pole. 

* See Wiedeuuinn, Odlvaniinnuit^ ii. § 552. 

* baing, Ann» d, Chim, et d. Phys., 1857. 

* * Wietlemanii, he, IViHlcmann. 

(^ompies Hendm^ 1877. ^ Zautedeschi, Pofftf. Ann., 1S48. 

* m Mag,, 1847 ; orJTay. «ea., vol. iil. p. 467. 

® Pogg, aim., 1848, 4co. '• Ann, d. Chin, ti d. Phgs., 1850. 


('1 fcrroii.; sulphate. No. 1 cniiuiiiicd 71 .'^rain; n| tlio 
]iydrat'*d .salt toroxcry oinic.* <if wat' i': N" '] wjc. fornud 
by ililiiling niit* voliinn* of Xo. 1 with twu \o^llmc.^ of 
watu', Xo. by diluting fiiio xolnine of X.». 1 witli fifteen 
xolni.ics of wnter. Thicc. </ , i/ and thiec, tubes 

/, /, were tilled with tin' ro.p.itiM; .'^olntion.s. Tlii’ 
gla. S' s wci'j I'lrtceil in .snccos lon bi*t\\ccn tin* pointeil poles 
of l!ie c!cctroin:i";m*t, and t!v tube-, tc.vli vl in tln'iu with 
the folhiwing rcsidt : 


I )iii- III*, |•l•lllll il :\M iliv ; •- t ll'O fiiiim* w'tli I’l ill! il- 1 
I qii itiii'ially ; (I whs imlifli ;• -if. 


Wc ha\c here the experimental eonlirmal ion of ih'^ 
Inipovlant lln ork lical eonrlusion (h-.c .iboxc, p LMsi) ili.ik 
any body wall behave paramagnolically or iliaimcgm-tirdly 
acconling as it is surrounded hy a rnodiurn h or more 
magnetic than it.-elf. Tn r.i^es when' tic- Miuin'ol tho 
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MAGNETISM 


BUBccptibility may be neglected, it ie clear that the resultant 
action on any body is the difference between the action 
upfin it and the portion of the medium which it displaces. 
This principle, which is the analogue of the Archimedean 
law lor floating bodies, is of great use in quantitative 
Pliickcr magnetic experiments. It was oxemplilied by Pliicker,^ 
and and extensively applied in magnetic observations by 
Bccquorel.'^ Piccqucrel found, for instance, that the 
f^uerc . (jjUQfmjQQsj Vjetween tlio cou[)les tending to set a small rod 
of sulphur in water a;icl in air, in iiiagnesium chloride and 
in air, and in nickel Mnl])luite and in air were very nearly 
the same as tln^ roiTesp«>nding diUVreiices for a rod of wax. 

‘Very curious ipialitative illustrations of diirereiitiul 
magnetic action are oblained by .scattering drops of 
alcoholic solution of chloride of iron in olive oil;^ the 
drops of clihiiidi* colle«'L :ind displace the olive oil in the 
places of stronger buee. Another form'* of the same 
experiment consists in placing a layer of oil of violets over 
Difturent a layer of solution of chloride of iron. When a narrow cell 
liquids. fiHiMl in this w‘:iy is i)lacH‘il cipiatoriidly with the interface 
of the two lupiids in the axial line, on exciting the electro- 
magnet the iron solution rises in the equatorial plane 
forming a disk sleaped inas.s around the axial line. Not- 
withstanding these results the general o[>iuion of experi- 
menters seems to be that no separation <»f the parts of a 
Bolution can be etTected magnetic.ally once the constituents 
Conhtltii- have bi*en tlu?rougldy mixed. Thus Faraday *’ conid c»btnm 
enta of a j,,, nviilencc of the concentration of an iron solution near 
mlxTuro^ the i)ole i»f a niHgni‘t, although it was expo.sed for days 
not sepa- together in tlie magnetic field, arul tuund no separation of 
rated. the (‘xygeii and nitrogen of atiiiosidieric air, although they 
til Her greatly in their magnetic character. 

Ilarefac- Pliickcr*' endouvoun^d to show tliat the air enclosed in a 
tiou of vessel placed between the poles of an electromagnet was 
doubtful *’'**’*-^*^‘*^ ^*y tbti magnetic action, Faiaday, ht)wever, with 
' almost identical experimental arrangements arrived at a 
negative result. 

Magnetic l^'labonite investigations of the magnetism of chemical 
compounds have been made by (I. Wiedemann with a view 
ofcliemi- magnetic properties with their composition, 

cal com- A full aeeoniit of these researches will be b»niid in 
poundM, Wieilcmanns (r%ifr>fK.ismusj lid. ii. Ji 50(1 ,vy.^ 'Phe follow- 
>V7iede- mosoiue, of tlie more important of his conclusions as to 
niann. elFei t of composition. 

1. The magnetic susceptibility of the dissolved .salt by 
itself is nearly independent of the solvent, being propor- 
tional to the concentration. 

2. If the magnetic moment )ii induced by a field of 
\init intensity in ii unit of w’eight of the salt dissolved in 
water be calhid th»i ‘•specific susceptibility,” and the product 
/I - A?//., where A is the molecular weight of tlic salt, the 
“molocuhir susceptibility,” then the molecular susceptibility 
of the dissolved salt of the same metal with dilfcreiit acids 
is ap[)roximalcly the same. The mean molecular suscepti- 
bilities f«»r nickclous, colialtous, formus, and manganous 
salts are as 1 12 ; 3 Id ; 387 : IG8. 

3. The molecular susceptibility of cobaltoiis salts stands 
about midway between the inolcciilar siisceptibilitcs of 
nickclous and manganous salts ; and tlic ferrous salts stand 
midway between c(»bjiltourt aiul manganous, 

4. The molecular susceptibility of dry .salts (combined 
with water <»f crystallization) is for the most part nearly 
the same as their molecular susceptibility in solution. 

A similar law Loids to a certain extent for insoluble 

* Ann., 1849. - Ann. d. Chun. H d. Phys.^ 1850. 

Miitteucei, Conivpies J^mdus, l.Sr>li. 

^ Marangoui, fVied. 1881, 

» Kxp. ‘2757 ; see also Itighi, Wi€d. lieibl, 1878. 

^ Pogg. 1848; see also pi i’r’s troatis« ref»*rred to above, 

ml ^ fcioe also PhU, Mag,^ 1877- 


salts freshly precipitated ; and ^nerally, with like efi^eal 
properties of the metallic molecule, the molecular suscepti- 
bility remains the same.^ 

5. Two diamagnetic elements may give a magnetic eptu- 
pouud ; e,g., copper and bromine, both diamagnetic, give 
bromide of copper, which is paramagnelia 

6. When two solutions are mixed and the'saltsazohangp. 
their constituents by doable decompositioi^';the specific, 
magnetism of the solutions taken together isi>nnchauged- < 
Whence the conclusion is drawn that the sus^ptibility of 
a binary compound is made up by addition of the suscepti- 
bilities of its constituents, and that these constituents pre- 
serve their susceptibilities unaltered when their constitution 
or atomic arrangement in composition is unaltered. J 

Jfaiinecr^atalHc Jefioti . — In what precedes wp^SUppOBcd Mag&e* 
the inductively magnetized body, whether paramagne^"Or,<**y*talllf 
diamagnetic, to bo isotropic, and all cxperimahtB "0Illj4,its*®^**“* 
inagiielic properties to be conducted in a heterogeiic»)iu4 : 
magnetic field. In a uniform field such a body^would be' ^ 
acted upon neither by force of translation nor by'rotatlohal 
couple. The case is otherwise if the body be magnpjdcally 
ioolotroinc. in this case, according to the matheifia^cal 
theory, (1) the body ought to set in a uniform field>8^aS'!Fwo. ':' 
tt) place its axis of greatest magnetic permeability of !dp4® 
greatest paramagnetic and of least diamagnetic su^epti- , ; 

))ility) parallel to the lines of force, and (2) in a ,, ' 

goneous field Faratlay^s translational force from plaCCI^of.'’ " . . 
less to places of greater resultant force in the^case of ^par^!..; '* 
magnetic, uml from places of greater to places of lem* in . 
the case of diamagnetic bodies, ought to be greatest when * 
the axis of greatest susceptibility is parallel to the lines of 
force, least when the axis of least susceptibility is in the jBamd. . 
position, and intermediate for other positions of the b(^y. 

Ill observing the first class of phenomena above iQeU-.Approxl- 
tioned, poles with flat faces are placed on the' tClectto- 
magnet. Faraduy recommends that the faces .^should 
plaited at a distance of about one-third of their^ breadth- 
He wswiis the experimenter, howe^-.^lj^, the uniformity^Wt poles 
with this arrangement is by no mcatls'' perfect, although in w®dfor 
general sutlicieiit. The best arrangement would,bu tO 
the magnetic field in the interior of a cylindrical. coil 
sufficient length wore it not for the difficulty of attamiilg.vj^RUUio 
the requisite intensity in this way. Incases where v there 
any doubt it is well to give the body under examinatiou 
spherical or cubical shape, and so eliminate the 
to set arising from heterogeneity of field. 

The first observations of the magnecrystallic couple Wjsitf HigBe- 
inado by Fliicker,** and elaboiute investigations-; of ‘ 
phenomenon were madt* by him in conjunction W]tb;BBg(,^P<SJi^? 
in the course of which 'the magnetic properties^bf • a large'S^l^d 
number of crystalline bodies were examined, t^lttcker also.tjpw^-' 
detected the magnecrystallic property in a liipidly (xxded 
cylinder of glass. Shortly after Plttcier’Sii^fir^i P;’ «. 
were published, I’aniday discovered the 
action of crystallized bismuth. At first^ misle^ 
by the language in which Piliicker stated 
covered facts, he did not recognize the identitj^^the tV 
phenomena; but on further investigation vh 
class all the observations iitidor a few simple 
in the niailiemutical form given to thAm 
sti lute the theory already given. To tbe , dl^C^atlbns of ^ 


Pliicker and Faraday Knoblauch and^.Tynd 
important discovery that bodies in which, 
in one direction is greater than in.i 
consequence of compression or of 
natural, exhibit magnetic seolotropy.’^^ 

^ For qiiftlificfttions BoeWied., v* •! 

* Pliickep, Pwg. Am,, 1847, l|48j,4 
Pliicker aniT Beer, Pogg, M 
Mes., 2797 18Wi^ 
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Magnftlc It is convenient, followdg the analogy of physical optics, 
dassia- to divide magnetically molotropic bodies into (a) ^^uniaxar’ 
cation uf j^odibs, «>., those that are symmetrical about one principal 
cryatala, of magnetic susceptibility, or, in other words, have two 
of the principal coeflScients of magnetic^ susceptibility equal 
waji,{b) ^^^biaxaPI bodies, i.c., those that have 
the tbrpo.prindipal susceptibilities unequal. 

Uulaxals ' Class (a) naturally divides itself into those in which the 
j)08lUve:i%u8ceptibiliti:;paraUel to the axis of symmetry is* greater 
and those in-vehich it is less than that iu the plane perprn> 
negative, to.it/^’ The former (where are said to lie 

r^etic positive, the latter negative uniaxals. We have 

nml dia> ctlso to, attend tOfthe distinction which arises according as 
the mass of ibe crystal is paramagnetic or diamagnetic 
(kj and Kg both + , or both - ). We have thou llic follow- 
ing exjperimental behaviour in uniaxal bodies: — 

Sets tin* Axih of Syinmt'try 

Paramagnetic Pjirallcl to lines of force. 
Diamagnetic IVrpcmlieulur to lines of Ibn-e 
Paramagnetic lVri»eji(liculnr to lines of fore*- 
Diamagnetic Parallel to lines of foiet*. 

Faraday found for example that a crystal of bismuth 
suspended with its plane of smoothest cleavage vurtic-al set 
' with this plane perpendicular to the lintis of force, but was 
’ indifferent whan suspended with this piano lun izoutal. The 
axisbf magnetic symmetry is thcroforc pcipendicular to 
' ithb plane of smoothest cleavage, and, .sinc(3 the substance 
is diamagnetic, it is a negative uiiiaxal. When sus]ioiu1od 
in any Oxher way the crystal mt so that the magnetic axis 
rested in a vertical plane tlirough the direction of the hues 
of fpree.;.' The difference between the behaviour of 
magnetic and diamagnetic uniaxnls is bGnutifully illustrateil 
by the behaviour of pure Iceland spar, which is a positive 
diamagifetic uuiaxal, and sets the optic axis, whi(!}i is the 
magnetic a;|Kis, equatorially ; when, however, as sometimes 
' happens, the calcium is iv^rtly replaced by ir<ni, its physical 
‘properties (optical ...‘‘’ndoJ) being thereby unchanged, 
except that the mass of the crystal becomes magnetic, it 
sets the optic axis axial. ^ 

Magne- All these cases are of course included in the .single rule 
crystalllc Jiody SOtS the axis of greatest pcrmoability parallel 

indeien- H wi^akly nmgmdic 

dent of' ,ro6)otropic bodies depends merely on the dilFcrenco.s between 
sur- " the principal magnetic susceptibilities, it follows that it is 
routtding independent of the medium in which the body is placed, 
mod urn. experimentally by Faraday,- who found 

’ the) m^iiecrystalUc couple exerted on a crystal of bismuth 
y. to be the\Bame whether it was surrounded by air, by water, 
or by a saturated solution of protosul[)hato of iron. 

■’/ ' Pliickor’. gives the following list of uniaxal molotrupic 

bodies;—'/ 

. ‘ " ■ Maon 13 TI(\ 

. 'PofUive, 

, i|!OiM>ro* 

Scapolfts, , 

G«en n»n „ 

ulphate of mng- 


Onl«-spar. ; 
Aiilimony;/,,J^ 

Molybto!4.oi5 

ArReniao ciis 


Negative. 

Tourmaline 

•Beryl. 

Diojitaso. 

Vesuvian. 

Sulphate of nielccl. 
Ammonioehloridi! of copper. 


Diamagnetic. 

Negative, 

Bismuth. 

Arsenic. 

Ice. 

Zircon. 

Mellite. 

Cyanide of mercury. 

Arseniate of ammonium. 

. * Tyndall and Kn^Iaaoh, PhU. Mag.^ 1850. 

' * Re$t , ISiSc" A later but inueh more oxteiisivo serir 

MT. XXX. t 1856). 



The phenomena in the ease of biaxal 8eolotropic.s are 
naturally more complicated ; but they are all comprehoi^ed 
in the simple rule giv^in above (page 244) that the axis of 
greatest paramagnetic or of least diamagnetic resultant 
8U.sceptibility in the horizontal piano tends to set itself 
l)arallel to the linos of force, or, in the words of baraday, Fanwlay s 
the body tends to set so as to allow the greatest number wperi- 
of lines of magnetic induction to pa.ss through it. In the 
azimuth just mentioned the body is iu stable C(juilibriuni, 
in the perpendicular azimuth iu unstable equilibrium. 

Then; are two axes of suspension iu the plane of the axes PUiclier’a 
t)f least and greatest susceptibility, viz., tlio normals to tlieiwo^g* 
circular sections of the ellipsoid Kj/- + K.y- + k.^:- - cimstant, 
such that the body behaves indifferently; these axes were 
called by riufkt.'r tlio “ magnetic axc.s” of the body. If we 
observe the times of vibration Tj, Tg, of a sphere of 
the sulist.inei', wh-n the axes k.„ k.^ re.spec.tively arc 
vertical, thmi we Inve at once by tlie theory already given 

Tj ; T.^ : T, : : l/\ V - k-^ : 1/V/Cj - if^ : 1/V Ky - k.^] 

whence l/T'Js-l/T; l/T)], and tanw=-T.,/Tj, w being 
tiie angle between either magnetic axis and the axis of 
greatest inagnotie susceptibility. These results were veri- 
fied exi»eri mentally by Pliicker.-^ 

Mittfnecri/4nUic phviinmeua of the second hind W’erc Pheno* 
looked for hy Faraday very early in the hi.story of 
subject, but at first he was uusuccessful in di-teetiiig them.'^ Idiid”*^ 
lie .seems, however, to have understood and clearly repro- 
stmteil to himself in Ids own w^ay their cl(»se connexion 
with tlio phenomena of the first kind, for he alluded to the 
subject, more than once, and finally in the twenty-Hxth series 
of his experimental researches, wliere he explained at length 
his magnetie theory, he showed that such an elFeet ought 
to exist, and actually succeeded in observing it in the ease 
of a crystal of bismuth, whicli he found to 1)0 less repelled 
from places of stronger to places of weaker force when its First UU- 
axis was ]»arallel to the lines of force than w’hen it was 
perpmidieuhir to them. He concluded that with .lay 

spur the translatioiial force ought to be greatest wl)eii tlic ijisiuutli. 
a.\is is parallel to the lines of force, and least wlien it is 
p»‘r[)endicular to them ; but his ajiparatus was not 
suflicicntly delicate fi> slmw the cffL'ct. 

I’nlike the inagnoerystallir [ihcnomena of the fir.st kind, Thono- 
tlM)se of the second kind depend on the differunei: betwism 
the sn.scoptibilities of the boily and of Iho .surroiuuling 
medium. Faraday '' demonstrated this conclnsion experi- 
menially by covering crystals of the red prussiate of (impend 
potash with a thin layer of wax to jircvent di.ssolution, and *>» th**, 
immersing them in solution of sulphate of iron of various 
strengths between the pointed poles of an electromagnet. lyediuin 
111 water the crystal was attracted to place.s of stronger 
force ill all jiosilionM, in concentrated .solution of sulphate 
of iron repelled iu all positions, while in a solution of 14 
or IT) volumes of the concentrated solution to 0 volumes 
of water it was attracted wlien the axis of symmetry was 
parallel to the lines of force and repelled about as strongly 
wlien the axis was piaqiendieular to them. Here then the 
crystal actually behaved paramagnetically in one direction 
and diarnagneticiilly in the otlier. Similar results can be ol)- 
tained with Iceland spar in a mixture of alcohol and water. 

The prediction of the second class of nnigni ( i}.d‘allic Faraday 
phenomena is one of the most extraordinary instaiiees of |U*d 
the theoretic insight which formed so large a pai t of tlie Hiomsoii. 
genius of Faraday. The laws of the phenomena of the 
first class might be regarded as merely a skilful classifica- 
tion of observed facts, bnt tlie passage therefrom to the 
.second class was a step of the first magnitiulo ; it constitiitca 
in fact the root of the whole matter. To Sir William 


» mi. 7V«iw., 1858. 
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Thomson belongs the credit of throwing the laws of magne- 
crystallic action into the appropriate mathematical form, 
ami of showing that they r^nige themselves quite naturally 
under the theory of Poisson.^ 

Tyndall succeeded, where Faraday liad failed, in showing 
the magnocrystallic phenomenon of the second kind in 
Tceland spar. It is particularly instructive to compare his 

results for carbonate of iron and carbonate of lime, both 

day and positive uniaxals, but the one. magnetic and the other 

Thom- diainagiKitic. 1 1 is results arc us follows : — 
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squeezing plates of bismuth lo apparently reverse tho 


Tyndall 
verifies 
tlio pre- 
diction 
of Fara 


( ’arlioiiiit 

( ailmiiiit 

Sulphiilo 
I’i^iiiiul li 

Hunkel. llanhel 


nf iroi 
nf lilii 
»r iron 


.\\is Am.iJ. 

A\\n 

JOin.-itoi ini. 

Mfli'iH-lic 

CharactiT, 

100 

71 

f- 

! 100 

90 

- 

i loo 

Sf) 

+ 

i i\ 

KKJ 

- 


usiired till! rc[»ulsi()n on a cylinder of bisniiitli 
j»lac(:d with its inaL;ncticnxis inedined at anglcH of IT^, 45*', 
and To’ with the lines of ferce, and com|)are(l his results 
witli the theoretical formula 00*7 siii ‘V/»; the result 

was as follows : - 
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magnetic 


ihiriiHj Mitiiml'h' ./vo/ofroy Ill g(‘iieral tlie 
leolotropy stiiiuls in close rohitioii to the (’rystalline form, 
and consiMpioutly to a lumsidcrnblo extent also to the optical 
pro[)erties. 'Plius crystals of lh(‘ n^guhir system exhibit as 
a rule no magiiecrystallic properties, but there appear to be 
e\ceptions in the case of certain pyroelectric crystals such 
as boraeib'. Again, crystals that have one crystallograpliic 
axis of symmetry arc*, usnaiiy magnetically uuiaxal, but the 
optical (listiiiction of p(»sitiveaml negative does not involve 
the corres|ioiiding magiie.tic distinction, as is shown by the 
results of 'ryndall and Knoblauch ^^itll pure Iceland spar 
and Iceland spar in whieh part of tlie calcium is replaced 
by iron, (hyslals that are optically biaxal arc? as a rule 
magnetically biaxal, but tlie magnetic properties cannot be 
deduii'd iinmediatidy from the, optieal. 

If asm ill eylinder be made of a paste formed with finely 
groiiml biMiiuth and gum water it will point cqiiatoriully 
in a heterogeneous lieM, but if the roll ]»e squeezed tlat 
the jilate thus f-.irmed will point axially, allliough its length 
be ten times its breadth. A roll of ])aste of powdered 
curbonate of iron, again, will point axially, the plate formed 
by s«|uei*zing it flat equatorially.-* From these resuite 
'ryiuhill and Knoblaiieh coricludoil that, if the arrangement 
<‘f the paitieles of any body be such as to present dilfcrent 
degiff-, nf pinximity in din’.Teul directions, then the lino 
of elosi'd piMAimi!\, oilier eirciimstances licing equal, will 
stand axi.il if lijo mass be magnetic, (?quatorial if the 
ma^s be. diamagnetic. They cunslructed parallelepipeds 
(I in. J in. x \ in.), tirst, by gumming togetW rectangular 
sli[)s ol sandpa[)e.r (1 in. » in.), secondly, by gumming 

together squares of the s.ime (] in. x J in.). The paper 
was <'omparatlvuly indiHere.nt, xvliilo tho sand by itself 
W’as magnetic ; and it >> as found that the lirst model set its 
longest dimension axially, while tho second set its longest 
dimension oiimitorially ; /.f., the layers of sand set in both 
Stratified cases axial ly. Tyndall ’ has (observed similar magnecrystallic 
and actions witli naturally st rat ilied bodies such as shale, and 
bodieiu fibrous boilies such as wood, lie was even able by 

* Phil, Mtoj.y Miiivh isr>l ; or Reprint^ chap. z. 

In liSf)! ; SCO ovr/r. , ii. § 639 . 

* Tyiitlttll uiid Kiiol)lftU';h, Phil, Mag,. 1850. 

^ Phil May,, \m. 


magnetic character of the substance ; for the compression 
rendered the plates seolotropic with an axis perpendicular 
to their longest dimension, and in consequence they set 
axially like plates of a paramagnetic substance. A 
crystal of bismuth compressed in a direction perpendicular 
to the ordinary magnetic axis, t.e., parallel to the planes of 
principal cleavage, had its behaviour reversed as to the 
second class of magnecrystallic effects, tho ratio of the 
repulsions when tho crystal was set with its original axis 
axial and with its original axis equatorial having been 
changed from 71 : lOo'to 112 : 100. It was also found Inilta- 
po.ssiblo by scjiiecziiig a ball of bismuth dough unequally 
in two i>erpeiidicular directions to imitate a biaxal magnetic 
crystal such as heavy spar. Tyndall and Knoblauch biax.'d 
.attempt to explain the magnetic phenomena exhibited by crj’atal. 
crystals proper by in cans of these results. They assume 
that the planes of cleavage arc directions of closer aggrega- 
tion, ami therefore tend tojioiiit axially in magnetic and 
e(|Utttorially in diamagnetic crystals. For es^mple, the Theory 
first of tlie above-mentioned sandpaper models 
rtipresont luagiietic crystals that cleave parallel to their axis, 
the second magnetic crystals which cleave perpendicular Knob- 
to their axis. Jf we n‘gard this theory merely as a way huch. 
of representing the facts of observation, even if we allow it 
to be sufliciont, it is far inferior in simplicity to the theory 
of Faraday and Thomson, the suHiciency of which is not 
disjnited. Ib garded as an attempt to penetrate a little 
farther into the relation betw(?t?n molecular structure and 
magnetic properties, it is of gr(*at interest and importance, 
even if we admit thnt like most other speculations of 
the kind it leads ns but a little way; for the question 
arises immediately, How docs proximity of the molecules 
increase specilic; iiidiulive capacity? This last question is 
all the more ditricull to answTr that no experiment has 
ever yet been adduced wherein the effect of the mutual 
induclioii of the paits of a diamugiictic or weak para- 
magnetic body ]4ays an uiidoiibtedj(^art.^ 

as fo Ihv Existaar of ^^ifTfliaf/nclic Polarity, — Coiitro- 
Soon after Faniday’s iirst discovery of diamagnetism, 
animated discussion arose as to the pro[>er way of stating 
the facts invidved in the new [ihcnomcnon. Faraday him- 
self inclined in the first iiislanco to put tho matter by polarity, 
saying that under the actiim of an inducing* force a Faraday, 
diamagnetic body is imigiietized in a direction opposite to 
that of soft iron ; at a later period he abandoned this form 
of statement in favour of what he called the theory of 
magnetic conduction, which fitted better with his ideas as 
to the ]iurt played by the surrounding medium by means 
of which magiiclic acKon is transmitted from one body to 
another. Faradnv s first theoiy under the name of the 
theory of diamagnetic polarity was immediately adopted 
by the Conlineiital physicists, such os Weber, Reich, Weber 
and roggcmlortr, who naturally found it consonant with 
their favourite views as to action at a distance. 
was also siqipurlcd in Hiigland by Tyndall and others. TyudalL 
^laiiy oxperiiiieiite were advanced on both sides of 
the question, and the result was much instructive illus- 
tration of the laws of magnetic action. But the con- 
troversy settled nothing, because in point of fact there was 
nothing to settle. . 


and 


Either theory wos perfectly sufficient, The die 

la,; 

of the ultimate nature of^ 


when properly applied, to represent the 


each left the question ux buo uxv&iuupvo iinvukv vm. 
paramagnetic and diamagnetic actioli where it found it ^ordn 
This ought to have been evident aftef'Thomson had shown mei’ely* 
that the phenomena were included .in a perfectly natural Thom- 
gcncralizatiau of Poisson’s theory, indicated in fact by w*** 

* Faraday, JSxp. Rcs,^ 2826, ftc. There is « further difficulty in 
the cohe of diamagnetic bodies. See Ibomson’s letter to Tyudsll, 
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PoiBson himself^ and demonstrated that Faraday’s con- 
ception of the phenomena was only another method of 
viewing the facts leading to identical conclusions. Faraday 
himself^ seems in the end to have considorud that the 
difference was a matter of phrases. Since Clerk Maxwell’s 
elaborate mathematical recoiiKtruction of the theories of 
Faraday tliis seems to be universally recognized, and the 
‘ discussion has subsided. For a full account of the various 
interesting experiments that were niade during the contro- 
versy the reader may be referred to WiedeniMiin’s dal- 
mnismuSf § 558 sq,, and to the reprint of Tyndall’a 
oil DiamagnetisTii and Maijnerri/i^tallit'i Adioii^ l)p. 70 sq. 

Numricnl Data renjiecflnq the tSusiritlihiliiij of Watl f // 
Afafpietic Bodien^’^Tha earlier experinicuLers arrived for the 
most part at the conclusion that the Hii.scc[>tibility k of 
weakly magnetic bodies is constant. Among these may be 
mentioned Weber, who experimented witli bismuth, 
Bectiuerel,^ Tyndall,^ Joule,'" and Mattcm'ci,*' wlio 

experimented on various substances by means of llie 
torsion balance; Christie,^ wiio worked with bismuth, 
and Arndtsen,^ who worked witli ferric sulphate ainl 
ferric chloride, botli using Weber’s diamagnetumoter; and 
Wiedemann,^ who experimented with solutions of a variety 
of salts, E. Beccpierel, however, in some of his experi- 
ments, witli Bulplinte of iiiekol, found that k showed 
a tendency to decrease for very large values of the 
magnetizing force ; I'Jiioker,^^^ wlio tested a great variety of 
substances (powdered or in solution) by measuring with a 
delicate balance the attraction or rei»ulsion exerted upon 
them by an electromagnet, arrived at a similar eonelusioii ; 
but the methods of both these experimenters are open to 
suspicion. 

A largo number of relative results were obtained by tho 
earlier experimenters, but in some cases the mctliods 
employed were not satisfactory, ami in others tho results so 
t3vidt*ntly depend on tho state of aggregation of tho material 
that they are of little im[)ortanee. The following tables 
will give tho readt: ** »mo idea of the relative magnitudes 
of tho susceptibilities of different substfuiccs : — 


riiickt'r*s Tahle fur 

.100,000 Ferric cLlorii 
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r»8 

S-1 

120 


Iron 

Magnetic iron ore 40,227 

Ferric oxide 280 

Hematite 131 

Specular iron oro 5J0i 

Hydrated ferric oxide .... 1 oO 

Ferric sulphate Ill 

Green vitriol 78 

Nitrate of iron, cone, solii. 34 
Tho numbers here deiioto epccifie iinigiietic i>usce[»tibility : 
equal weights of tho Bubstuuccs are compared. 

Results of Faruday and JJrcqurrrf, 

IIydr«»gen *- 0*1 


com*. .s(»lii, 

Fi rri*.' bulpliale „ 

Ferrous (.’liloride ,, 

Ferrous sulphate „ 

Nickelous oxide 3o 

jrydnUuot'do lOrJ 

llydiatcd iiiaiigmjic oxide 70 
Maiigaiio-iuaiigauic uxiile. 107 


Ferrous chloride, cone. ) . ^rr 
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AmtnonJaoal solution of 

cuprous oxide +134 

Do. of cupric oxide + 120 

Oxygen,. +17*6» 

+3*4 

Olefiant gas +0*6 

Nitrogen +0-3 

Vaonum O’O 


fVmiiioiiia gas - 0’5 

Cyanogen - 02) 

Glass -I.S’2 

Pure zinc - 7.5 

Ether -7tt 

Aleoliol absolute - 79 

Gil of lemons -80 

Camphor -82 

Cttinphire -83 


Carbonic acid*. 0 0 j Linseed oil -85 

^Beea letter to Matteurci dated November 2, 1855, published in 
Beuce Jones’s Lj^e and Letters of Faraday, reprinted in Tyiulall’s 
md Magnec^^ Actum, p. 180. 

*'* Ann, d, Chim, et d» Rhys. 

• m Moff., 1861. ‘ P/iil. J/ay,, 1852. 

* Pm* Ahjib, 1866. « Am, d, Chim, et d, Phys,, 1859. 

P<tgg* Aimi., 1858. < ® pogg, Ann,, 1868. 

Atm., 1865. Ann., 1864. 

, jS’F'i Po9g» Asm., 1848, 1861, &c. ; E. Becquerel, Ann, 

^ (mm, si d^ Ph^i,, i860, 1861, 1866, Jto. j Matteuoci, Comptes 
1868, Slid ObHff dUwMim, 1864 ; Wledenumn, Pogg, 
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Cliloride of arsenic 

207 
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. -87 

Fused borato of load ... 

.. -137 
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Phosphorus*’ 

... -167 

. -96*G 

Seleiiiuni* 

.. -108 

. -98 

Puro rupprr* 

... -iri 

. -100 

I’ll re .siher'^ 

.. --2;;5 

. -100 

I'lliv gold* 
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... -1907 

. -118 




Ammonia solution ... 

Disulpliide of earhoii. 

Sat. holutiou of nitre. 

Siilplmric acid 

.Sul]‘liui* 

Tile results marked with an asteilsk are tukeii from Pienpien l ; 
the rrst are i’ri>m Ftuad.iy. The iiumbeis n lalu to equal vliimes 
of tlie siil.stanuM, and the ineiliiiin is siip)*osed to bo v.e iium ; 
tli.'l, water ill air would bo represented by lOi). 

Tile immln rs of Faraday, Pecniierel, and Alatteneci n;,u*ee veiy 
faiily ; r.g., aeeordinif to F.iraday the siiseejUibililies of water, 
oxygen, and air all* .is - 100 : l-t’S : I *352, .leemding to I’l i i|iii*ti'l 
as - loO : \ l’>2: i '38^. Plin Ker’s results do iml .ii;iee mi vmII 
Milli these of Far.id.iy and lleeipiend ; but bis method ^^as laiilty. 

Within the hist five yenrs a liirge iiuiiiluT <d* absolute Reren 
dctcrmiiiutionsof Klmvcbceii mailo, chiclly for bisniiith Mini alisolu 
iiinl Voii J'hting.shuu.seii *•’ in their 


inma- 

tioiis. 


ferric (‘hlorido. d’ocpler 

experiments on bisinuth used with some nltt‘ration the 
melhud of iinliieeil cmTeiits etnployiMl by Weber in the Toepler 
ourliest altonipt-i Unit ucro made to deteiiniiio the Vuu 
susceptibility of bismuth. Like Weber they compaie 
bi.smntli witli iron, an iinsntisfaetory iiroeediirc on aeeonnt ^ 
of the great variability of tho siisci'ptibilily of iron for 
different magnetizing forces, and for dilferent samples with 
the Kumo magnetizing force. 

Silow worked with ferric chloride, fii liis first set of Silow. 
experiments G lio (d)served the time of viliriition of an 
astatic needle suspcndeil over :i cylindrical ves.sel lilleil 
with the solution ; in his second investigation the solution 
was placed in a glass globe, on the, outhide of whieli 
in.Milated wire w’as w'otind so tlnit a given curuait in it 
produced a uniform magnetic field whose slrf ugth could bo 
calculated;^" the dctlexioii of a properly ustati/ed needlo 
suspended iiisiiU) llio globe, was ob.servcd when the globo 
was ein[d,y ami when it wins full, ami ilnmeo k was calcu- 
lated ; in li's third determination he u^'d the method gC 
Toepler and Von Kttingsliauseii so iiiiprosedas to allow an 
abM>liile determiniition of k to bo olitained ilirectly. 

liorgimum enclosed ono cod within another, and filh*d Bor^;- 
tlio hollow cylindrical space bcTv\(+n them w'ithth(^ solution himmu. 
of ferrie eblorido to bo tested ; lie also used the ring 
method of Stoletuw and llowdaiid. 

Jacijiies,'-^ bfilow’ing a rnctliod elaborated by Howland, Jiicrpm.^ 
measniTil the repulsion of crystals of bisinuth and Iceland ‘“‘d 
.sjuir placed with tlieir magnetic ave.s axially and (‘(jiiatori- 
ally between the poles of a Huliinkorirs electromagnet, tho 
field of w'liicli W’as carefully explored aftt*r tlie manner of 
Wnlct by means of a small coil moved through a known 
distance in different parts of it ; from tliese observation.*! 
tho two principal magnetic .snsee[)tibililies were calcu- 
lati’d. 

Schuhmeister-^ experimented witli ferric cliloride, using Schuh- 
tlio same method as Howland and Jinapie.s. meisler. 

In the experiments of Katoii-’ the metliod formerly 
cmjdoyed by Wiedeiiiann was adopted ; the data in his 
paper are, however, insufficient for an absolute determina- 
tion cither of the magmdiziiig force or of k ; in fact ho 
determines merely the force with which the magnetic body 
is attracted and the magnetic moment of the electromagnet, 
assuming that the strength of the inagnetic field at a given 
point is proportional to tho latter,— which is not nece.s.sarily 
true, for the magnetic distribution in the coin of tho 
electromagnet may alter with increasing current. 

V- po<fti. /Inh., 1^77. AV. Muusfui^i., Till. iii. 

iri/vA Ann., 1877. U'icd. ikd>L, IS79. 

S<‘e AY and Mag,, vol. ii. §*87*2. 

Wkd. Ann., 1880. Wird. linU, 1879. 

Silliinan’.s ,/nur,, 1879. Tho j'ublisliod reHulUs aro vitiated by 
soioe error of calcaUtioii ; but tU« «xp<*riiDeuU ar« to be repoated. 

IFim. ^ Wisd. Am., 1882-. . 
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VoQ Ettingshausen^ iu the most recent research on the 
sulyect with which we are acquainted has made determina- 
tion of. the susceptibility of bismuth by four different 
methods. The first of these was that formerly used by 
Toepler and himself, with the addition that the action of 
the bismuth bar was conq^ared with that of a solenoid of as 
nearly the same dimensions as possible tlirough which 
flowed a current of given strength (an artifice previously 
used by Chiistie). Tin; .second method consisted in 
measuring the force with wliich a portion of the diamag- 
netic substance hung in the axis of a (;oil and near one of 
its ends was repelled out of the. coil when a known current 
passed througlj it. The third method was that of Howland 
and Jac(pio.s. The fourth iiousisteir in measuring the 
deflexion of a nnignetonn'ter needle produced by placing a 
piece id tlio diamugiieLic .sulistaiico between the poles of a 
powerful magin't under whoso action the magnetometer 
needle liiid coim; to rest in the first instance.- The 
agreenuint between tlie results obtained by all the different 
methods \\a.s very fair considering the smallness of the 
effects to he meusured in some of them. The .second 
method is pronoiniced to bn the best, and by means of it 
ho gives also a determination of k for ferric chloride. 

Some of the rc.snlts of the different nxperirnenters for 
bismuth are given in the following table : — 


The unit of f the earth’s horizontal force, presumably 
at Moscow. 

From the observations of Arndtsen on a solution of 
density 1*495 Silow® calculates 10 ®k= 67 *6 (magnetic force 
20*3). For a solution of density 1*395, with magnetiz- 
ing forces from 38 to 252, Schuhmeister gets 10®/c=30 
to 39. Von Etting-shausen, for a solution of density 1'48, 
with magnetizing force 14 to 20, gets 10 ®k=* 69 to 66. 

The following are the values of 10®x obtoined by 
Schuhnieistcr for various substances. I 
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(IsiliMilated l»y .Stul<*t<iw from oit- 
laiii results of Wulwr’s, see 
Si low, limit'd. Jin . '‘8,S2. 
Cali'uljiU'd l»v Voii lCltiugs]i{iu.srii, 
from Wflior. 

Csjlculalotl hy Von Kttiiigslinuseu, 
from ('liristio. 

^ Tliivo (lill'ciTiit sjuiijilos l>y Von, 
K(tiiiu;ili<uis( oml mrtlioil. 


Mo.st of the specimens contained .sliglit trace.- of iron. 
Altliougli the range of the magnetizing fore Von 
Eltingshauseirs experiment.s was considerable, « was very 
nearly constant ; if there was any ti'iideiicy to variation, 
it was decrease with the large magnetizing force.s. 

'riio results for ferric eliloride are not so concordunt. 
Silow, after comparing lii.s own earliest result (1 (V’k- 81 
for a .solution of density I'-lTfi, mngnetiz«'cl by the earth’s 
horizontal force) with tho.se of Borgmnnn (IiV'a - 18*8, 
density I '87, magnetic force -1(1 to 59), concluded tliat the 
Bn.sce[>(ibility of ferric chloride })robably follow.s the same 
law as that of iron ; ?.c., it first iiicrcase.s, then reache.s a 
maximum, and afterwards decrease.^ more or Ic.-^s slt>wly. 
Ills later ('xperiments confirm this conj<*etnre, and he finds 
that K has a maximum value for a magnetizing force of 
about ‘4 (10. S. The smallest force used was iilunit *08 
C.O.S. and tin; nuTcspondiiig vjilne of KF’k was 34 ; the 
largest value of 1()'‘'« occurring in liis lable.s is 170. The 
values ol)tained in his last investigation are smaller th-an 
those given in liis first table, but there is the same in- 


JlKLATlON OK MaONKTLSM TO OTHKE PHYSICAL ;■ 

rj{Ol‘ERTli!:.S. ■ ' . 

,%)rhy Jarrimj, or Vlhration.—n\e effect of these in aid- 
ing the action of an inductive magnetic force was known to 
( lilbcrt; and it was also known to the earlier exporimontera 
that the j>ermancnt magmiti.sm of a body not Bubjeef'tO' 
external magnetizing force >Nas destroyed by like CBUsea. 
Tlie action is precisely similar to that found in the case of . 
bodies temporarily or permanently (hdbrmcd by mechanical ' 
stress, and, again, to the iirst effects of temperature on 
I bodies temporniiily or ])ermanently .strained, or temporarily : 
I or permanently magnetized.^ The etTOt may be*conceived 
as consisting of a loosening of the niolecnle.sforth0 moment, 
so that they follow more easily any force acting on them 
whellicr mechanical or magnetic. The following parallel 
statements, taken from tlie results of Wiedemann, who 
has devoted much careful study to these phenomena, will 
sufficiently illnstriite the matter : — 

1 . .T.irrii ( a l»nly iiiuh-r lu i.st- 
iiij; .stress cfin.si»H iiu-ivfisu of 
twist. 

2. IViJn.'uiL'iit twj.st in n wire 
i.s diiiiinislKM] by j ming, 

3. A wire pmn.njeiitly t wi^ 1 isl 

mnl then ]wtly uiitMi.stt-d loses 
or gains twist jaricd 

nrcordiiig as tho untwisting i.s 
snmll or groat. 

Minuter dotaila rogaiding (Ih*. 


I. .Tarring a bar under magno«;V . 

ti/ing forcft causes increii^ of tiaiiinV 
magnetization. . 

II. IVnnanent . magnetization 
in n bar is diininishod hy jarring, 

III. A har permanently mag- V , 
nctizod and then partly demim^ . 
notizod loses or gains tna^etiza^’-' 

tiuu according as ths-demagnot* 
ization is small or great* 

•tfoots of jarring will be found in 


rea.so and dccTcasi-. 

lii- full 

owing arc liis latest results 

h 



10*5^. 

1-15 


2-4.5 

104 

1-35 

ln4 

3-73 

70 

l-n 

131 

5-33 

69 

1-70 

131 

5-35 

6« 

1-81 

1*1‘2 

6 -.54 

6.5 

1*90 

141 

7-00 

62 

1-96 

131 

1 ()■()() 

60 

2*13 

111 

12-60 

55 

2-40 

• 99 



^ Wien. Jter.y 1882. 





• Thif. ^^;Ls one of tho cxperijiii-iits adduced by Weber in the coutro- 
Vergy regarding dianiaguctn*. ttf^lavit.v ; see Pogg, Ann., 184Si 


nieinoirH by Wiedeniaim, Kroinme, Auerbach, and others alreacljf 
cjnoluJ. The ivadiT may also consult Warburg, ^ '*“■ 

1870, and Villari, Pogif. Ana.y I860. 


ifeihinicfil Strain proihced hy , 

starting [aunt of accurate rcstarch on this Bubj,^ was ' '• 

discovery imnlo by Joule® in 1842 that a Bar bf^Bpft iron 
lengthened when it was temporarily magnj^tijsed'-m tha^ 
longitudinal direction. When the magnetizinfcforce wai' 
removed the har shortened, but in gen eral:. noj^J^ta to ifa ' 

* nvr//. dn7j., 1882. 

* (’oil! pare also the eifeol of tlio sanis causes on this'; temporary and . 

re.sidu.'il charge of Leyden jars, art. ELBOWOllnr, voV Viil. 40. ■ 

* It i.s possible in this way even to cam'^jk^re ibjeverte its twist 

and a bar to reverse its magnetization by^jattlbg* ' 

* Ilis attention had bden drawn to the lubject®' 1841 by a', Mr 

Ar.stall, who had suspected the existence of smue soeft effect Jool^X 
paiwi-s on ijie subjoct are la Stozgeou, AnJk 'o/'ift 1X842, «ad PAit 
Mag,, 18474 . * . ■ 
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original length. This residual extension was due in part to 
permanent magnetism^ but he found that the permanent 
‘ magnetization due toaetrlrent IQ88 was reversed from - 1*3 
to + *25 by a current 17S, while two-thirds of the permanent 
extension. wdl'-Btill left, The actual elongation of an iron 
<. bar magnetized^ to saturation was found to be from 

i sion varied 'approximately as the square of tbo intensity 
of magnetiaiition (temporary or permanent). The general 
f character A the phenomena U the .same in soft or hard iron, 
;>>.and in soft or hard steel but the ctfects are snmller with 
hard thari With soft bars. 

Blfact'af It waa found that longitudinal cumpressiun of the linr 
tensioiL influenced the magnetic extension little if at all ; on the 
other htuid} longitudinal traction was found to diminish it, 

* and in the' case of thin wires under considerable tension 
the magnetization caused a contraction. Thus in the ease 
' of a bar 1 foot long, } inch in diameter, with a weight of 
GOO lb, there was neither extension nor contraction, even 
. with a current of 1600 ; with weights of 1040 lb and 
^ lC80fl),and a current of 1801, there was u contracliiui of 
. • ' *00002 inch and *000032 inch respectively. The contrac- 
tion under tension was found to vary ai»proximately as the 
product of the magnetizing current and the intemsity of 
’ ' magnetization. After the magnetizing force wiis withdrawn 
' } ' the wire regairied its original length, permanent magnetiza- 

tion notwithstanding. 

NoaJtei^ Joule made careful experiments to determine whether 
ation of magnetization of an iron bar produced any alteration of 
vomme. its volume, but could find none. He therefore concluded 
that the longitudinal extension of a magnetized bar is accom- 
panied by an equal lateral contraction ; and, in aceordaneo 
With this conclusion, he found that when an iron tube is cir- 
cularly magnetized, perpendicular to its length, by passing 
i a current along its axis, it contracts longitudinally, 

'• ^ - The results of Joule have Ihumi vonlicj and to extent adth «l 
to by-Wertheim/'^Buir,^ Beez.^'ryiulull,*'^ May«T,‘‘ Bighi,' and Ad<'i.* 
Hf' The throo first cxperiint'n led with iiiagiicti/ing i’uils .shorter than 
, the bar, ami found tuai/ tin* extonsioii was luucli greater when the 
coil was near the free end than it ^^as injiir the lixed end (»f 


the bar. This of courao rause.s tlio ([ueslioii Imw far the extension 
. \ is due to elcctl’uiinignetie netioii helwei’ii the coil and the bar, .‘ind 
. how far to internal molecular di.stiiil»anei‘J‘ Mayer’s results ao- in 
; , ^ •agl'Oenient with .Ionic’s i‘X«*e|)t in the case of bars of soft steel, wbirli 

,V, \;jl Jot under traction) when Lbe inagMetizing cuiTcut was iiisl estab- 
^ij^hcd, elongated in some eases and iclracted in oibcrs, .it the lirst 
5 elongated, and .subsequenlly rctrac,t«sl at make and elon^rated 
*^at 'break, Kighrs results for Joiigiluilinal lungueti/ation an* in 
■> agreement with those of Joule ; ho also gives a variety <4' interesl- 
,inK.n*sufl;a regarding the etlecUs of eirenhir und lougiludiiial lu.ig- 
^ ' netizatioil on tins length of iron wires, liarn'tt"’ li.is vreenlly 

'^ JWrnyedat the interesting result that iiiekL-l Udiavi-s opjaisitelv to 
./iron, — retracting about r.TArMith wln’ii magneti/ed to .sutmation ; 
;V. ho givea for the elongaliou of iron aiul cobalt umler likeeireiini- 
stances and ign'nTrTith resjiectively. 

Bffect of.:.; Ma(/neti:iitiuiv of Traction alomj tlw Lines of 

— Malteucci^^ seems to have been tho lirst 
ine^H^^ to^discover that when a bar subject to a mugneti/.ing foreo 
direction of its Icimtlj is stretchecl in tho same 
diri^tp^OjJ^lits temporary* magnetization increases. Wlicn 
^^7 i*he stretching force is removed the magnetization again 
^'pfols'hes. Werthoim^^ confirmed Mattcucci^s observation. 
Yillttri,^ however, found tbtit, after tho lirst effect, which 


' ^ In' thCjpasa'of a bar of hard steel he found a eon.sider.alde incre.TMi 
timotheinagiietizing current was interrupted. This 
^ state of ^Hension ” in the hardened steel. 

* et d, Phys»f 1818, 

* “• 8 604. ■* Poffj. Ann., 1860. 

and Magtttorystallic Actim, 1870. 

, 1873. / v*. • Xuov. Vim., 1880. 

finn^ka, Gali\, ii. § 603. 

,}J 1882 . 

I* Oompt^ 184'7 ; Ann. d. Chim, et d, Phys„ 1868- 
rf. €t d, Phys., 1867, 1868. 

1868, 1966, 1869. 


is always increase, the application of tho traction will cause 
increase if the intensity of magnetization is not beyond 
a certain critical value, but decrease if that value Ms 
smpassid ; the removal of tho traction causes in each case 
the opposite effect to the application. 

The (3tfcct of tho first traction on tho permanent mag- 
netization, whether of iron or steel, is a (limiiiulion ; the 
effect of siilisetpieiit tractimiH iu .steel is a diminution on 
a[)plicalion, with iiicrca.so on removal ; in soft iit»n an 
iiKTcasc on application, a diminution on removal. I’uitial 
demugiietizutiun id’ .a steel bar by an ()[>pi)sitc mneiietic 
force, causes it to behave like soft inm ; when the demaguft- 
izing force is siiflleient to reverse its polarity, the elfoct uf 
even the tirst traidioii may be to increase tbc magnet iz.itiuii. 

8ir W. 'i'luunson “ has carefully studieil the plienoniemi ^Huun- 
in i|Ucstion, a.s exhibited in a very solt iron win* V7i) cm. 
ill diameter permanently stretchctl by a weiglit of 1 lb, and 
alternately stretched by vveiglits of 7 lb, 1 1 lb, or *21 lb, and 
iin.sl retched (m) that there was no permanent elongation). 

As the magnetizing force was increa.sed, tlm imuease of 
magnetization eaiiscdby theaitplicutioii of traetiou increased 
to a maximum, llnui diminished, and became zero, for a 
ceitaiii cjilical value of tho magnetizing bnec ; .‘ifter tho 
critical value was p:ls^ed, tho tracti»)ii caused a din»inutit>n 
t>f the magnetization, whieb increaM'd asymptotically 
tt»wards a lixt;d limit as tlui magnet i/ing force was increased 
more, und more. The following table will give an idea of 
tho results. 

1 di'iiolts the iimxinunu iuerease, :ind I) tin' limit of the deeveuse, 
roughly ill the s.iiiii* uil>it i.iry mill ; ii' is the Inrcc roiTu- ^ 

s|M>inlmg (•) I, ,iiid ••)„ the eiitieiil fnii-c, cjn h e\|»ressrd lu terms of 
the «Mi ill’s veilied force. ulGhif’gow iisumt ; 'V is the tiaetmn, t tho 
tempi intun 

i_ _ « I _j i;__ 

I oiii. I -t ::i I. 

I - * 

I Old. ■ ” It 

I loo' -i :«> !» 

!'■■ Old. ■■■ "”-21 

ifm* -f.'Ji Yo 

Bars of nickel and cobalt were also lixamimMl ; and it 
was found tliat after the first idFect the result of applying 
traction in the direction of magnoti/ation was in both eases 
to iliminish tlio magnet iz.il ion. The eifcct appeared to 
increase up to a maxinu'm, and then to diminish as tlie 
magnetizing force iiiereusud ; but the critical value w'as not 
readied with the largest forces employed. 

Traction perpendicular ti> tlio liia-s of magnet i/alion was 
found by ’riioinson (odiminisli the magnetic isu.^ceptibilily. 

The cx[»eriiju*nt was made by means of a gun barrel 
magnetized Jongitndinally, and subjected to internal hydro- 
.static pressure. 

The clfect of juessure along or perpendicular to the 
magneti/utioii would in all piobiibilily be uppo.sitc (and 
e«|ual /) to that «)f an eijmd aiiionnt of tr.ictioii ; but no 
expcrimeiiU have, as yet been made on tbo subjoct.^'* Tlio 
ellect of tiaetioii is tlieiefoio to [u oduco magnetic audotrupy, 
the susceptibility being increased in the. direction of tlio 
stress and diniinislicil in the perpomlicnlar direction so 
long as the. intensity of magnetization is not above, a cc.rlaiu 
critical value ; above that value the ctfects are reversed. 

The etfeet of pressure would be op[K)sitc in every [»articular. 
Ifence the. effect of a shearing stress would be increase, of 
magnetic susce[>tibility along the principal axis ol elonga- 
tion, and decrea.so (to an equal extent 'I) along llie principal 
a.\is id comi»res.sion. 


•: 4 
I s 


Phtl Trnns., 1876 and 1870, ]\ r..".. * 

TrisMuo !ii>}>li(}iloiitshlL* 'I'hom'jon’s gmi luim 1 W'.nl.l niahh* us to 
oIkvi *'i! tho eifect of tr.'iiisvoi .s« j>u.‘s.siiio ; iiiid l»y iiin^un the 

hiirrri t'ireukirly tbo eflbct of j'rt“>siiro along tlio inics cl' loiro could 1)0 
dotcriuiuod. 
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Wietlc. IMntlont lehfftm Tonion nndMufinHkniion, — Thcscwero 

Timnn. investigated by Matteucci,^ and after him by Becquerol 
Werthoim.2 The whole Biibjoct was carefully studied 
magnet- hy C*. W. Wiedeiimiin,'' who has doiici more than any living 
izatiou, j>liysicist both ill (liscuvcring now facts in this interesting 
Hold and in coordinating those ftjrinerly kriow'ii. Wo 

extrac-t from his tlie folhnving series of 

juirallel stalements, which will serve the double purpos (3 of 
making the reader acquainted with the |trincii)al fads, and 
of dniw'ing his attention to the close analogy between the 
incchiinicid and niagnolie jiroj (cities of luxlies, and to tlio 
almost perfect rccijirocily of their experimental laws. 

I'V'irallol 1. Tlic |h rmniM iit t-T-I'.ii «»f 1. Tin* |«‘MnMiieiil niagiioti/a- 

aUte- irnii wires i-i •liimrii liril ]i\ limi of sli*r| li.iis is douiiiislied 
nients in;e^ne1i/:itri»ii in a liy lursi'in in a ]iro|u»rtiMii <!«•- 

I'or «!' ••ii'iisiii;; mill iid II ie-oi;^ tiiMsiii;,' ineicJisiiig loi- 

fltrain ncli/.'iiinii. simi. 

and 2 I»’r|«‘lititiM of jii.r.Lon li 'iiti'in Jl. ni'jictilion of torsion in 

magnet- in tin* smne ilm . Iimi (liiiiinisln'S tlie same <lirei-tiou <liniinidies 

ization. J"M iniOK-nl liii-^i-ni miv 1i1I1<i lu-i'inaiient iiiagiietizntion very 

fill (in i' ; liiit ]ii iL^m-ti/.il ion in liltli* faiLher; iml toisimi in 
tlie ojijiosilt* <liii‘(linn (•au-'cs il the ojijiosite diicction erniM-s a 

fivsli :o]il eoiislderalili' iliininn- ii'esli and niiisidi-ialdi} diniinn- 
linii.* lion. 

S. When the ]iennain‘ntt<>riion Win tin permanent 

of .'1 wile li.ts lieen renif)Ve<l ns iii.i'.^nctl/.nlion of a bar li.is 
far a'^ il e.in 1«* liy niniriietizalioiis leimii. d us far .‘i.s it can ht‘ fy 
wilhm cell, (in limits i.-pciited Iwi^liiiL' Mitliin eirtain Jiniits 
Iclv opjio>ili'diiertinns, ii‘|uM|rd filter mill ly in op|ni- 
il takes n ni!i\imnni of loi'sinii hil<* di ‘ctioiis, it (ake.stiin.ivi- 
V lien nia^ni-li/ed inoiii'diri'i'tion, nun f imi^^neti/alion >\lien 

iKiiinnim wlieii tnao eli/ed ii twi'^ti'd in om* diie(*tion« a mini' 

the other diiei lion. inurii when twi.-.U*d in the otlu'r 

dio'et ion. 

A, A ]ii-iin:nienlly twisted IV. A I'enniiiieiitlyiiinguetized 
wii’i* parti. (llv untwisted Iomvs bar' ]»! ii tially deimiLMieti/ed lo-^es 
less of its twist when ni:i;.',ii I Irss of its ina^fneti/alion when 
tlian nil oidinaiy ]ieniiiiiieiitlv twirled than an ordinary j>ei- 
twist'-d wile It the niilw cling inaiieiilly inai.'neti/ed liar*. If 
has liei ri eoiisidi I’aMe, Irelilc ihe dem unieti/ation lias lirell 
inagm li/at ion (MU'-ie, an im lease cnii.-adcialile, teehle twist causes 
of torsion, which ri'-es to a jm ineiease of iicignet i/at ion, 
iiiaxiiiinin and then deeieises jm which riiis 1 .i u imixiiniiin and 
1 h(‘ lin'.;m 1 l/al loll is i in leased. then dicic.i-'cs ns the twi'.t is 
'JMie c.iialci the niilwi-liiig the iinjca.sid Tin* givatci* the de- 
^tlllnL:< I the iii.igiicti/'itioii loiiv iiiagin li/alion the gh'atei tin* 
Kpoiiding to this Ilia Mill n: 1 , twist col leipomling to thi-iinjiM- 

when tlie iiiilwi-,ling ii >(■!’)' niuiii, iiml, w hen the dcinaenel- 
gii-.il, the niaMiniini nia\ not lie, i/al'mi i.s veiy gieat^ the nia\i- 

ivaclied at II!!. iiiuiii may not If lendietl .it all. 

fi Ifii w u'e nndi 1 till* iiillnein e \’. It a hai under llie inlliienee 
of nlwisliiig.sliessisiiia.giicli/eii, of a loiigilndiiial iiiagiieti/ing 
the twist ineieases with w<ak foi.-e is Iwis’ed, the niagiieli/a- 
but deci’e ises ag'iiii willi strong linn inei’ease.s w it li small twids 
inagin Ii/ iliori 'I’he lii d elleci lait decie.isi-s ag.iin with laigi* 

of magnetization i-; nsijall\ to twisls. The liist ell'ei 1 of twisting 

jin H'a.e (he twist; Iml, if the i- usually |o iin’ie.i.sc the inagiiet- 
Wll’e he j.il'led heloleli.llnl, llie j. at loll ; hilt, if (lie ImI he j.nied 
inacm't I Mtitiii at onee rMii-ie; beloieliaml, tin* Iwid at once 
iiiitwi-Ming, will'd) di-;i]ip»ais came.s a deei-eas. , w hitdi disap- 
wdle’i the inagrieli/alion ei-.ia’S. pear-s when the l)\i-;t «'e:i.rs. 

(). 11 wi- in I'pieti/e an iron VI. If w** twist tin- fn'e end 
ivii-esolh.i! its flee eiid has imilh of a wii’e ill the din'ctioii of llio 

]>ol:iiilv, and tin II pa..a<mieiit li.iiid.s of n walidi as .sci ii fioni 
froni the li\-d to the fi.-e end, the |i\ed end, wliile a enrreiit 

orlii'-t pa -s the eiiiicnl and then fioni fixed end to free iMid either 

infigmd !/••, llie (lee end of tin* is jii'-sing iJiioiigli it or lias 
wire as seen iVfin the fixed end tlii'ongdi it, the wire he- 

Iwists in the (Inn liiiii of the t oiiie-* loiigitndiiiallx niagneti/eil 
lialidsot a wateh. 'I’ln- ie\ ei -ii.n .so (hat its free end lias iioitli 
of ciinvnt oi‘ of magnet 1/, ill. Ml poluity. Tin* reveraioii of eiir 
reverses (lie (wist ; reveision of lenloi of twist reverses the. iiiaj:- 
both leaves it iiii.illered. iieli/.iii<Mi; rever.sioii of hotli 

[It would ajmeirtliat wlnm the leivus it un«ltclcJ. 
inagm-tizingfoi •. and tluM uiient 
nru both iriaetii>u the Iwi.st temls 
to a maxirniiin wlnoi eitiiei is 
im’i’eased, tlie other reiiiHining 
Constant.] 

Tin- alterations of the loiigitndiiial ami circular rnagnetization of 

^ Compter Rtnuiuiy 1B47. * Rfwiut^ 3852. 

» Voni/. Ann., 1^58, 1859, 1860. * Ed. li. § 492. 


iron wircA may Im*. shown hy the JndttCftd curronls thereby caused in 
a coil Kiirrounding the wire or in the wire itself. For example, if an 
iron wire bo circularly magnetized by passing a current throiigli it, 
and then twisted in eitlier direction, an induction current Hows 
through the wire in the. Hiimedireetion us llio original curreiit ; and 
an opiKisite curnint is oliserved wdien the w ire is ufitwhsted again. 

Thi-s shows that twd sting the wire diminislies the permuiioiit circular 
niagiioti/atioii, while untwisting ])artially restores it.* 

'riio relation hetwoeii hending stre.ss and magnetization has been 
Mudied tiy Giiilleinin,® AVerllieiin,^ Ador,* and Kimball ;• but the 
results are not of .siifliident interest to bo citod here. The question 
lias also heeii raised xvhetlier magnetization atrocis the elasticity of 
bddics, and 1ms hi^eii .aii.swered by Wertheiin and Wurtinaimin the 
iieg.itive. liotli Kimh.dl*' ami J'iuzzoli timlthat the breaking ten- 
sion ol iron wires i.s iiiei-ea.vd liy loiigitinlinal magTictization ; the 
foi'iiier puts the increa.se ,at 0 9 por cunt, wdien the wire is saturntecl. 

This i.s the place to meution the so-called magnetic Magnotic 
soiiiiils*' which accompany the magnetizution and demag- **’^*w*‘dB. 
iieti/aliori of tlio .strongly miignelic metals. It is now 
establislu‘(l beyond till doubt tiiat tlieso sounds have their 
origin partly at least in the moclmnical strains accompany- 
ing nnignetizalion. Jn many cases direct magnetic or 
electromagnetic- action, and evi'n cdcctrostatic and tlierraal 
action.s, concur in jirodiicing tliuin, and it is often diffi- 
cult to ,say bow iiiiicli is dim to each of these several , 
can.scs. This is especially to be observed where the sounds 
are jirnduced by the jiasMXgc of interrupted or uiidulatory 
cinTi‘nts through win's of tlie .strongly magnetic niotala. 

A full di.scus.v;inri of iliti matter bedongs more properly to 
llm subject of ( Icctiie teUqiliony ; but a few notes on the 
hi.Ntory and lileratiiri*. of the subject may be given here. 

Vage^^ PCCIIIS to li:i\c hivu (MU' (if llu* hi’Kt to nntiiT plicnoiiicmi of 
the kind ; lull .luiih* iippi .iis 1ii li.ive first stated cliMrly that mag- 
jii li-’>miM.‘h.iiiifiil strain was n I'llic lb: sjivs that tlio 

iiiaL'iirtic c.xli ii-ion in thr com* ol an elect roinagiiut lakes place so 
snddi Illy Unit the shm-k i. .seiisihle (o the t'iHeli, uinl is areom- 
]i:injcd liy a iniiMcjil imte miMiig I’mm vihialioii in the metal, 
kiaiii.'ui,** iMailem ' I,'-* lle.itson, and Wertheim nil took Up the 
m.illrT;aml I)e!a hi\»'''’ pnhli-died ni.inv investigations coiicoriiing 
il. Ill [Mihli.slmd the invenlmn of an electric- telephone 

for tin* tiaiismis ion oi iiiii «ie and .speceli, which depended essen- 
tially on the in.itin ti'* siMinds prodiieed hy a varying current in ail 
iioii (oic. iii.ninm. lit u.i^ tin* piotjJiyjio of the tclcjilione of 

(liMV, .imi of the still niDie fiiiiiMi , in,iniinentof Dell, wlnwc nction, 
aliliongh «*iii n d* lilnd .i-, jmiely ehetioiiiagiielic, is no doubt in 
ji.irt. llm: to the ma ;netie .-ii.iin Among the more recent invosti- 
gitioiis on llii. siih|eel, liny !••• nieiitioi-ed Kergusoil, yVw, Jiuif, 

////V/., Is7.s {I, el 1 -^ 0 ; A'l- r, Ctnni/lfa Jlcndus^ 1879; l)a 
^liMicil, y//.; ('!ii\ .l.il, .\iitifr>, Xiii. A.xii., 1880 ; lJiighc.S, Proc, 
lioff. i^»r. y.o/o/., .XXXI. and x\\ii., 1881. 

denernl AVn/ioZs-. AVicilcmuiin has remarked with 
justice that most of tin; clb clsof stniin upon magnetization 
and v'ur. versa arc complc.v. Apart from tlie possible 
admixture of direct niiigm tic. action, wo must distinguish 
(1) the mere di hirbing olFecl of jarring: thus the first Effects' 
apidication of a mcchanic.d siicss ha.s the same effect os a 
hliock, '(t.c., it loo.scn.s lliL* molecules of the body, as it were, 
and renders them more ready to follow any inductive 
magnetic force, while the first effect of magnetization upon 
n body under stress in precisely similar, and may in fact bo 
imitated by mechanical jarring pure and simple; (2) 
after-effect, wlicther inechartlcal or magnetic, the conse- 
quence of which i.s that the effect due to any mechanical 
.stressor magnetizing lorce is affected by pre-existing stress 
and magnetization ; (W) the proper effect of mechanical 
at l ess or magnet ic force, wiiicli appears at once Where one 
or the other i.s apidied, and ilisappcars when lit is removed, 

* .Soe Wi(*dt*iii:iiin .and Villari, 2,c. ; also Core, Phil, Trans,, l%1i \ 

II. .and F. Strenit/, Her,, 1877 ; Hughes, Prac, Roy. Soc, 

UiuK, 1881. 

« Cumptrs Itcmlus, 1846. 7 lg46, &C. 

« A. 1879. 9 m Jour,, 1879. 

ir/n/. lit’ihl., 1880 ; see also Hoffinann, Ib. 
yV/'/. Ann,, 18lkS. 

Sturgeon, Ann. AY., 1842; Phil. Jl%., 1847.* 

*3 Phil. A%.. 1844. J* Wied., Oalv., ii. § 616. Ilk 

Comptes Jkmius, 1845 ; Phil, Trans,, 1847j 
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Theory In liifl excellent analysis of the phenomena, Wioilomanii 
of mole- ct>oriliriates them throughout by means of an extension of 
cuiur 'Weber's theory of “molecular magnets” A Arr re Mok- 

magnets, course involves an attempt to pass 

beyond the mere results of experience ; and there can be no 
question that, on the whole, this theory explains the facts 
in a highly instructive and suggestive manner. The main 
defect in it is the multitude of assumptions and the want 
of clearness and definiteness in its conclusions. Thus it is 
Boino times not easy to see why exactly the opposite conclu- 
sion should not be drawn ; and it ai>pears lm[)L‘loss to bring 
it to the tost of a quantitative conq^arison with ex}>crimcnt. 
Possible Without cutoriiig into the ultimate causes of magnetism, 
wo might endeavour to reduce the phenomena to tin; 
number of experimental facts. Thus, assuming 
tiJy merely the elFect,s of longitndinul and transverse traction 
(htVereiit upon magnetization and the magnetic extension and com- 
plio- pression along and per[)endicular to the lines of magnetiza- 
uomeutt. might explain many of the results concerning the 

relation between torsion ami rnagneti/ation. 


Li*t iia tako for example Nn. VI. of AVirdcmaiiu'.s parallel statr- 
immtfl. In tig. 44 Irt tin? upprr einl of the win; be tin- tixj-d end, 
ntnl let P be a point in any of tin* tliiii roax.d ryliudn*'al sln-l!s 
into whicdi tin; wiro may be suppofsed divided. First suppose tin 

wire to be eircularly m.igneli/j d by tin' !i(.lion of — 

.1 deWMWanl ciUTtMit, tlio irsnltaiil nnigiK lie ^ ^ 

fbree at P being in tin; liori/ontal ditci lion I'll. 

If now tin; wire be twisted in tin- diiertnm of 
tin; arrow T, it afM[iiiies two axe.s of gn-ate-st 
and least magnetie snsci-plibility l’< .oid lb*. 

Tin; Vfisidtant magnet ie fon e I'll lu ing n solved 
along these axes will iinluec moie ui.ignetism 
along IV lliati along I’c ; lienee tlie leoldtropy 
will fwiso the n-Miltanl ni.i'^in ti/.ilion to l.ike 
the direction IT/; it will theielbn; Immi a posi- 
tive vertical component <loN\nwiiids, wbieh agives 
with statement VJ. lii hiel the twisting coin ills 
the ciroular liin'.s of ni.igneti/.ilion into ngbt- 
liiinde.d helices. 

Next let ns Mipp<i.sc the win; untwisted to 
begin with, but mag cli/cd both < iiviilaily ainl 
longitudinally, tin; compoiieiils being p|l and 
PA. The resiiltiuit iiiagiieliziilion will then Invo 
some direutioii sueh as Pc, hut, by Joule's jtiiu- pj 
ciple, tins will eauM', exteii.sioii along I’c and 


T 

. If. 


compression along the pei|K-ndieiilar direction IV; eouseipienlly 
tin; wire will Iwusi in the diieetion of tli- airow''l\ whiih .igiv( , 
witli statement (). M(neov»*r, siin-e niagindi/atioii along PH alone 
would simply cause the tube to e.\paud al< ug a hoii/miial s-.-tioii, 
and magnetization along PA alone wouM sini|ily eause. lougitinlin.il 
extension, it is clear that wdieii eillier A or I) i.s given tin; twi.sliug 
reaches a maximum ainl then dimiiiislies when the oilier is in- 
creased.^ 


It does not seem unreuRoiuiblo to ex[»(Tt that a general 
mechanical theory of tliis kiml will yet be found to co- 
ordinate all the facts; although there are dillirultie.s in ibs 
way at present.^ The phenomena will tlum be rc'diiced to 
two or three experimental facts at the utmost, which it 
will bo tho business of some ultimate dynamical theory of 
magnetism to explain. 

lUffect of TcmpfraliLre,-%^o\m iiiformatiou on this siibjei t 
has boon given incidentally above, p. iJoG. We collect here 
a few additional facts ; but a complete account of all that 
baa been done could not be compressed within our available 
space, owing to tho great diversity of o[dniuii u[M)n the 
subject, 'fhat tho question is a very dilTicult ono will 
appear at onco, if we reflect that variations of temperature 
in6uenco the density and molecular structure of magnetic 
bodies to a remarkable degree, and that thus secondary 

^ ^ According to the results of Villari and TlioiiLson, if tho 
tion wero beyond a certain critical value, Ve would Income an u.\is of 
comi>ression and Pr an axis of extension, in which case tho win; would 
twist iu the opposite direction. 

® See Thomson, Phil. Trans, ^ 1879, p. 78. Not the least of tlie.so 
arise from gaps in our experimental knowledge; e.y.^ regarding tho 
Qi pmMMiU ut oauRod by traction and compression. 


influences arise in addition to the pri>ppr effect of tompiTU- 
tiire. 

That very high temperatures destroy both the magnetic 
susceptibility and tho power of retaining magneti.sm th>n of 
altogether has been known since the iiifiincy id' iniigm ti;' 
science. Thus (Gilbert found that a loadstoiu' and a pu ce 
of iron equally lost their power of affecting the magmdic high 
needle wlien heaticd very hot, and reiiMiks ih.it the 
magnetic pn;peity returns to the iron iifti r it li i-; cooled 
little, but tli.it tile magnetic virtue <if the hcul hine is 
altiigetlier de.^dioyed.‘‘ Similar iv.->n]ts weie ubt.imed by 
iJnigmans, Ilovle, Cavalli*, Jhirlovv and Ihamv i.i*.lle, 

I'lirislie, Iiitchie, Mrman, Senresby, Seeln'ek, and (tlieis. 

Farad.iy M’lmml that a. sti‘i 1 magnet lo t its [u iinancnt 
i.i.igneli.-an rather .suddenly at a lei.qu ratiiie a lillh; under 
the boiling point of almond oil ; it lieliaved liUi' .soft iron 
till it was rai.-'Cil to an or.iiige-ivd heal, and then it lost 
its inagnelic su.-;ce[>tibility and became indiireiciit. The 
temperature at wliich ivbmtivi; power for permanent 
m.igneli.^m wai lost ap[)C.ired to vary in .steel with tho 
hardne-.s and ''Inietnre, ; in fragments of I nnlstoiu; it W’aa 
veiy high ; they retained their permanent magncLism until 
just below visiide ignition in the d.irk, but, on the other 
hand, they lost their susceptibility at dull ignition, at 
a much lower lenqu'rature th.m iion. Nickel wa.s Ion ml ' 
to lose its in.igiu'tie susceptibility at a imieh lower lein- 
peralMie than iron, \i/., about A.’it) ’ to .'lilt (\ibalt 

i.s much mori; ndraidory, for it n-tains its .'-iis(-e[itiliility, 
according to F.iraday, lU'.irly iqi to tin* melting [>oiut (ff 
copjiir, to a wliite heat. T!io wiiter ha. I oci'a.^iou to 
veiify the-M* ic-idts in tlie coui>e of .^•onie I'xperiim-rils on 
the iii.ijm tie, .sounds in wins of iron, ni' k» I, .nnl cobalt 
liaver vd by an inli'rrupted curi’ent of electiii il\ 

The effect of extreme cold, [trodiici'il in th'* onlin.iry Filfcct of 
way by means of .solid carbonic acid and i-tln r, wa-.. aetoid- ••xticMic 
ing to Trowbridge,’^ to dimiui.sh tin' nioiin nt ot a .'■itecl 
m.uii.-t iinagnetizeil at ‘jt)' (\) by about i)i) pi i cent. 

Tin* effert of moderate altci.ilion of leiiipciai iin- vaiies 
greatly according to eirenmstain*ci. \\c deal! cmindci rate 
s •paralely tin; ellVet upon tin; iii.igiiclle .-ii'^ci ptibilit v and ^ 
np'»n llio permain’iil m.lgneli.‘^ln ; but it mie't be eotn mI 
that no .such .separation is p(e,.sible in actual e\jjcririj, iii. 

Tin- teiiqioniry magiieti.-m of bais of c.i-,t ii')ii, .'Uiiihy l.’jr.-it no 
inm, soft inm, .Soft .steel, and li.ird .steel ni.igneli/;eil by the. ma';- 
c.irtli’.s vertic.'il force was fonml b\ Siou.dtv'' to be niMOi'.ibh; 
at a wJiite heat, Imt to be min li gie.itcr at a. flark nal 
lie.it than at the tempei.il me, of tlin air. The dillcicneo 
w.is most marked in the ca.-^e of h.iid .sfed, no doubt [>.irtly 
bi-caiise of the .softening of the bar. Simikir e\[M'iimcnM 
Wen; made by Farbiu, Seebi-ck, and i^tliei.s. Kiqifer'-^ 
i’\[»erimented on tin; siibjei t using v irialioiis of ti-iiqiemturu 
between O’miil 100' (\, and buind llie Miseeplibility of .soft 
iron to increase with tie- tcnipei.itme ^Vie^lcmann's con- Wiede 
cln.sion is that the tirst alter.itlon of temperature, w lielher amniiT 
increase or decrease, im rea es tiie temporary magnetism of 
iron or .steel, whatever tlie temperature at starting. If tho 
temperature lie ie[H‘atedIy altered and brought back to its 
initial value, the magnetization continin's to iiiereasi^, but 
after a time beconus more, and more nearly constant at 
the initial tempcialurc. Aftm* this state has been iein-lu*d, 
an inere.isc of tenqieratiire causes increase, of magnet iz.i- 
tion in vei) Ii-ird .steel bars, a deere.isc of ti’inpeiatun; a 
deerca.-ie of magnetization ; the beluiviour of .si'ft .steel bans 
is exactly o^iposite. 

/>.■ lile ii. rap. fl. 

* AVye v<il. ii. [>. * 

Aic.iniuig to liefipicrcl ulMnii 100" .i.s-oi.lm ■ t.. I’.uoll* t aliout 
3a0" y<ifnn\ vol. v\ii.. IxsO 

'' *sV//. Jour,, 1S81. ** I'h ’. Trans, livj/. Ldin., vul, ix, 

9 Wic;l, Ualv., ii. § 621. 
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Baiir’ and WasHrnuth^ have recently taken up the niattci 
with all the advantages of modern experience. The formei 
concludes from hia ex^erimenta on iron by the ring method, 
at teinporaturos between 0* and 150 ‘ C., that the magnetic 
eusceptibility for u given magnelizing force increases witl 
the tcinperaturo if the force be ...h)vv a certain critiea 
value {3'6 or bo), but docrcas< s as the temperature in 
creases if the force be above that value.'* 'I’bc snialler th 
magnetizing force the grcaler tiie innuencu of teinperatur 
on the iiiugnetic .susceptil»ilily. Thu result of his experi 
meuts at very liigli leniperatiuvs is tliat, for snial 
magnetizing force'^, the Miscoptilality at first increase 
rapidly as the tcni[)cr:itu]e increases, reaches a maxiniuii 
nt red heat, ami then falls suddenly to zert). For larg 
forces, tlu! susei'jjtihdily (Increases gradually until red heat 
and then falls suddndy to a very sniall value. Aceordin 
to him, if a bar be eooleil from while heat the tirst traces n 
Busceptibiiity are observed at a very bright red, th 
brighter the greater the magnetizing force. He gives 
variety (d’ interesting results coneernitig the phenomenon t ‘ 
(lore,** all in ae(;or(lam‘e with what we have just stated. 

Tn his earlnn- researches Farailay was unsuccessful i 
obtaiidng any evidence of the inlliKMice of temperature • i 
the susceptibility of weakly magnetic bodi('s, such as t • 
•chlorides of the. magnetic metals or of diamagnetic bodie ' 
His earliest results were obtained with gases, and that t( ■, 
Rtriinge< to say, before the magnetic character of gas(‘.s w s 
fully investigated. It was Bancalari’s discovery of t e 
extraordinary behaviour of ilame between the poles f 
an electromagnet that led Faraday to resume his inaguc c 
cxperimcjit-s on gases. Flames of all descriptions j e 
strongly repelled from the axial line of a hctiTogeiiec iS 
angnetic tiehl, -so much so that it is impossible to imli e 
the Ilame of a candle to go between the pinnted poles o' a 
pow’crful clectroniagiiet when they are jhieed at a shi rt 
distance a[mrt. Tlie llamo is blown aside, or even dov i- 
wards, as if by a strong current of air issuing from lietwc n 
the pules. If a Hat [)ointe(l Ilame is placed witli its cen re 
a little below' the axial line, when the magnet is excited it 
drops down and spreads out below and around the ax al 
Ime, assuming a lish-tail sliape. It a^.pears that the ell' ct 
ijs not due to the solid matter in the Ilame but simply to 
the hot gases in it; for the upper and cooler ]eart of be 
stream of sm«)ke from a freslily extiuguished tape is 
scarcely aifected, while the lower and Indter part is n t 
pow'urfully acted upon, being blown aside and tifto.n lit 
into two independent streams. A can'ful invc.siigalion cd 
1‘araday to the conclusion that oxygen, carbonic a id, 
and coal gas are nmdercil more diamagnetic, or, what is 
Bamc thing so far us the resultant dilferiMdial actioi is 
concerned, loss magnetic by heat,*’ and that tin's elFect 'as 
much grealer than could be accounted for by the r ?re 
rarefaction tif the. gas. He likewise obtained an increas of 
tbe susee[)tibilil.y of oxygen by cooling it with ether ml 
solid carbonic acid. Nitrogeai ajiiuiared to be altogo her 
Effect of iim^derent. He found in a laliT scries^ of ex]»erim iits 
heat on that the magneery.st allic property of bismuth was destn yed 
a temperature a little below’ its melting point, ami hat 
in weak tho same thing liapiiened to crystalliiio antimony a 1 ttle 
,ag- below red heat. In the thirtieth scries of his experime :ital 
researches ho states tliat between 35" and 142" C the 
Biisccptibility of a s[)eciinun of spathic iron ore per} adi- 
cular to its magnetic axis decriMseil by ’333 jicr con' per 
degree centigrade ol ihsc of temperature ; this agrees 'ery 
closely with the formula whidi wa ,.j 

' J/'W. Ann., xi., 1880. , = Jf /.v,-., _ij82. 

* S«c thti rrsults of Fanuliiv, 767). .m-i. xxx. 3424 , &c. 

*P/ul. Mffff., 1869, 1870.' 

6 Kxj). JUis.. 2359, 2397, 181.0. « Kcp. Jtrg., toI. iii. n. 486. 

lixp. Rcs.j 2570 1843. 
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represent very approximately the temperature effect for 
Balt solutions, viz., A, = ^0 “ *00325 fb For the decrease 

ill the magnecrystallic couple, or, whicli is the same thing, 
in the difference between tbe suscoptibilities alohg and 
perpendicular to the magnetic axis, hb found for the spathic 
iron ore -482 per cent, between 0* and 138’ C., and the 
percentage of decrease was four times as great between 
-14“ and 0“ as betw’con 129* and 143*. The cor- 
resiiouding decrease in the case of crystalliAd* bismuth' 
between 30“ and 137" C. was *53 i)or cent. The' experi- 
ments of Fliiokur and ^latteucci led them to conclude that 
the susce[itil)ility of diamagnetics diminishes with increase 
of temperature; in the case of bismuth the decrease 
between ordinary temperatures and its molting ;' points is 
said to be about oiic-sixtb or more. '' y. ' 

Ckinton seem.s to have been one of the first to stlldy the Eff«ot 0 
effocL of moderate variations of temperature on the 
manent magnetism of iron and steel. The resulfe of 
and llallstnmiw experiments went to show that permoneul 
magnetization ducrcjiscs w hen the tum])urature rises, and nej^ism. 
incrcasuH again w'hcn the tcmj»cnitnre fallsk In reality,' s 
however, us w'as .shown by Kuptfer, Kiess and Moser, 0. \ 

Wicilemann, and others, the pliuiiomciion is complicated.; . 
for, if we repeatedly heat a magnet and allow it to cool to Fiim * 
its initial tempiratiiru, the magnetization lost at each 
iiig is oniy puitiidly recovered on cooling, and thus 
progressive loss g»)es on, until at last a constant state ii 
reached, in whicli the magnetization lost on heating is 
completely recovered on cooling. In this respect, as well ' 
as in the o.ffced on the magnetic susceptibility already 
discussed, tbere is .an analogy betw’cDn the effect of . 
temperature and the olFec.t of strain ; there is a first or. ' 
permanent clTect and a pro[)or or temiiorary temperature . 
otfect. The permanent effect is that any alteration of 
temperature, be it ima’eiiso or decrease, dimiuisheB tho ‘ 
permanent magnetization just b.s a shock or a jar would 
do, and probably, for a similar reason. The proper orPw 
temporary effect consists in a decrease’ of magnetization teir 
with increase of temiK*rature, which is completely recovered PJ? 
on decrease of teni[)i*ratuie and rire vtrm.^ If this be ® ^ 
borne iu mind, logether witli what has already been said 
above, it will not be dillicult for the reader to see that 
the order and amount of the temperature variations, -uo 
h.irdnv.sH and form uf the bar, and its magnetic hist iry ^ 
will ail inllucnce the tern pcial are c'ecfiieicnt. 

To hike one? cx:on]»l(*, AVinliMn.iim foimd th .at a bar magnet! 
at 0'^ C. uml tlicii iKirtially (Iciiiat^riftizcil by an opposite force, n 1 
iiiajrnrtisni w’hr ii heated ; if the di iimgactizatioii W’as not (Mnied * 
f T, it did not wln-n coi'I- d .ig.iiii to if wholly recover wAlitTt'hac 
lost. If tho di'magiit'ti/.jition Sv.as carrit'd a certain length 
rorovorfd all that it had lost, ; if t'aiihor still, more than it had 
11 w’a.s ill fai’.t found pussihlt' to di inagnotizo a bar, so ns f 0 n 
it atipiuviitly iiiima‘rnrtir, and tlnni to restore ])ai't of itsori 
inagiirtism by moo ly ln'.ilin;^ and cooling it again. P*’ 
phonoinonii \m' oh crvi d ^^ilh a bar magnetized and V] 
iinignetized at lOo', and Ihni alternately cooled an^ hea««. ' 
Unvevdorben,'* who ai rivi-d soinowhat later at similar rest Its, 
rr]»resent.i the 111:1 Iter hy s:iying tlnit* the bar in this case has K 
iiniguetizalions .siipci posed, each Iniviiig its own temjlCIU 
<'oi'Hieh‘nt. , ■ 

Tho Ibllowing .are a few additional references to SOUTCef 



* 'Po give the reader :in idea of the inaguitudo of ty 

mention that Wliipjile in detevminiug the temporaturo QUrriwtlOpc 
t«inini.^totii(.ter magnets at Kew, according to t''** 

K,- Kjl - !,(<- 

found for the roenieient 7 values varying from *O 0 O 762 .’t 6 '' 00 ( 104 ^ 
with a nie:in of m)()0]61 ; and for g from *00000393 tb *00000001 
with a mean of *00000048 (Proc. Roy, Soe, Lmd,\ 1877 ). 

® Quoted in Liunout, ilatidb. d, Mag,y § 82 . Au ftOCOUntofLamont 
own researches W’ill bo found in tho same phu)6;*|;’^r ? 
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Dmlojmtnii of tteOi during ^fagmtization,--l\Qaf^omiig 
on purely thormodyuamic principles from the results of 
Faraday, as to the influence of temperature on the mag- 
netic properties of bodies, Thomson^ has concluded— (1) 
that a piece of ^softwon at a moderate or low red heat, 
when drawn gently away from a magnet,, experiences a 
cooling effect,' and, wMn allowed to approach, a heating 
effect, and. that nickel at ordinary temperatures and cobalt 
.at high/temperatures (between the melting point of copper 
'and some jipwer temperature) experience the same kind of 
effect; (2]|that cobalt at ordinary temperatures and up to 
the temperature of maximum permeability experiences a 
cooling effect when allowed to approach a magnet, ainl 
heating yr^en drawn away; (3) that a crystal in a 
magnetic; "field experiences co»dirig when the axis of 
greatest .'paramagnetic or of least diamagnetic suscepti- 
bility is turned from along to across the linos of force, and 
vice versa,: 

'' Besides' these considerations, the fact that iIio.se who 
adbpt the molecular magnet theory arc obliged to assume 
something of the nature of a frictional to the 

turning of the magnetic molecules, and generally, without 
reference to any particular theory, many of the phemmiena 
of coercive force, ^ ^pad us to sujjpose that some spec i tic 
development of heat may accompany magnetization and 
demagnetization. The experimeiit^il verification of this 
suspicion is, however, a matter of great diflicnlty, owing to 
the enormous generation of heat ari.sing secondarily Irom 
induced currents in the mass of the metal. The develop- 
ment caused by magnetization and demagnetization w^as 
^;taken^ advantage of by Joule in one of his determinations 
of the mechanical equivalent of heat, but he makes no 
attempt to separate the elFoct of the two causes, indeed it 
did not concern his purposse to do so.^* Notwithstanding 
that several experimenters have attacked the i»roblem, it 
cannot be said that it is yet completely solved. It will 
therefore bo best simply to call the reader’s attenlion to 
‘flOmo of the papers that have been published on the subject, 
and leave him to form his own judgment. 

•Seo Von Breda, Ann., 1840; (ln»vo, Vhil. J/m/., 1810; 
Edlund, Pogg. Ann., 1804; VillaVi, A'. Cim., 1870; Caziii, (Umpti\s 
Refndtut, 1874 ; llorwig, IVkd. Ann., iv., 1878 ; Trowbridge, 
tFied, Beihl, 1879, 

Miscellaneous Relatiom of Alagnetinm to other Physical 
iPropeHies , — According to ^laggi^ the thermal conductivity 
.^f • moj^netized iron is less along the lines of force than 
'■acro^bem. Naccari and Jlcllati"' w^cre unable to verify 
this Vftsult ; Tomlinson,^' however, found that the con- 
'diicUyity of iron and steel bars was diminished by 
•iohptumnal and increased by transversal magnetization. 

:' vAbraliaih, Edlund, Mousson, and Wartmaun all made 
mtperiments in search of a magnetic alteration of the electric 
IConductiWty of iron. Thomson seems, however, to have 
'|been the first to arrive at any definite result. '’ lie found 
, the conductivity to bo diminished along the lines of 
‘mag!ii6tiza|ion and increased across them. Beez^ verified 
the^iSprmeyiteBult, but doubts the latter, which he is inclined 
L to eesplaii^-^as a secondary effect caused by the compression 
;of ihe ipon^arising from the external magnetic action on the 
^plates used in Thomson’s experiments. 

’fiionofsoi^^alv) found® that the thermoelectric quality of 
;-iroit .w^^j^ted by magnetization; the thermoelectric 
;> pnrren t jM< ^4^A/from unmagnetized to longitudinally 
jmag^l^^ndi'from transversely mapetized to uii- 

magnetize d iron through the 

. \ NichoVa Cyclopsidia, 2d od., 1800. 

Wi^rbaig quoted above, p. 260. 

Joule, iifipjr:, 1843. 

• Archives ds G'ejWw, 1860 ; or Wied., Oalv., li. § 610. 

: Beibt,^ 1877; : ® Proc. Roy, Soc, lond., 1878. 

* jwk Iti'UftSt'g * Pogg» Ann,, 1866* ® Zioc. cit. 


hot junction. In the case of nickel, the current flowed 
from longitudinally "magnetized to unmagnetized through 
the hot junction, i,e,, nickel behaved oppositely to iron. 
Thomson’s results have been in part coutirmed by a recent 
investigation of Strouhal and Barus.^^ ^ 

A rtdation betw^een magnetism and light was first Ma^et- 
established by Faraday’s discovery of the magnetic, rotation 
of the plane of polarization of a ray passing along the 
lines of force. This subject belongs more properly to 
physical optics, but there is one magnet ic pluiiionuiiou 
apparently closely connected with it wdiich falls to be 
mentioned here. This is Hall’s discovery “ that, if an Hjiirs 
electric current ilow' in a thin metallic strip in a ilirccLitai I'bono^ 
AB, the effect of placing the strip in a magnet ic field with 
its plane [>erp(‘ndicular to the lines of force is to cause a 
lransviT.se electromotive force peri)endicnlar to AB, which 
changes in sign wlien the direction either of the current or 
<»f the magnetic field is changed. This timisvcjr.se electro- 
motive fore*.* is proptTtionul to the product of the current 
intensity and the strength of the magnetic, field; cuferis 
jnjritois, its direction in the case of iron is i)j)po.site to that 
in other metals, and its magnitude is also greatest wdth iron. 

This tliscovery establishes the existence of the rotatory 
coellicient of resistance mentioned by Maxw'cll in his 
discussi«>n iff leolotropic conductivity; and Bowlaml lias 
shown that the phenomenon is proljably tlin^ / the same 
cause as the magnetic rotation of tlie plane j)f polarization.'’^ 

If, as modern physicists suppose, magnetism be a dyna- Effect of 
niieal phenomenon, time must enter ns a conditioning 
element. The question has been raised Low long ai^y 
magnetizing force takes to develop the, maximum magnet iza- > 
tion that it is capable of producing. There are many facts 
that go to prove that this time is very small, or, at all events, 
that any force develops a very large fraction of the total 
magnetization clue to it in a very vshorl period ol time. 

Pcrliaps the most Wonderful evidence on this liead is the fact 
that the telephone, W’hich depends essentially on varying 
magnetic action, can reprodneotlio sounds of human spCA'ch 
even to the cmisonarits.'^ E.\j)eriments bearing directly on 
the .subject have been made by Villari.'^ A ffat circular disk 
of flint glass was placed between the poles of a Bulimkorff’s 
aiqmratuH for measuring the magnetic nitation of the plane 
of polarization. The axis of the disk was perpendicular to 
the axial line, so that rotation brought the dilFerent radii 
successively into the line of sight. When the. ilisk was 
at rest the magnetic .action in one. exjierirnent caused a r(»ta- 
tion of 19 divisions; spinning the disk at the. rate of 110, 
rjl, T43, and 180 turns per second iiMiuced the magnetic 
rotation of the plane of polarization by ‘J, h, 10, and 17 
divisions respectively ; the reduction W'as h .-^s the greater the 
magnetic force. I rom this Villari concluded tluit in flint 
glass not less tlian 0 001 2 14 second is rccjuired to produce 
such a diamagnetic iiitetisity as can be obstuved by the 
rotation of the plane of lailaiization, and that 0’00‘24 1 
second at least is rerjuired to develop the greate.st 
cliamagnetization of which this .siib.‘.tancc is capable; he 
also slates that the diamagnetism lasts for le.ss than 
0*00018 second after the inducing force is withdrawn. A 
8eric.s of interesting lApcrimcnls on the oscillation of the 
plane of polarization caused by the oscillatory discliargc? 
from a Leyden jar recently made by Bichat and Blondlot 
led them to a dilFeient conclusion, viz., that if any lagging 
of the induced magnetization behind the magnetizing force 

Wi*‘d. Ann., \iv., 1881. PhiL Min/. [.“»], i\. aiul v., ]8S(i. 

Rf. tunl V(»l. i. {5 you. ^^t■n also St' k* -., Cumh. uml l>nh. 

Mulh, Join'., vi., I8al ; and ’rhonison, 'r-nnu. Jl.S.R., ydI. wi. jt. 

Ifiy, 18:.l. 

** Am. Jour, of Math., 1880 ; Phil. Matj. ]v^So, ;uid Jti., 

1881. 

J* Sec also an nrlirli! Uy tin, Phil, Mtuj. If)], 11. 1S7G. 

Pinjg, 1879. (Jornpics ilendus, 1084 
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cxifltH it irt less than 0'000033 Recond. No explanation 
has been given of the dwerepancy of these resulU. 

Dirort In the early part of this contnry there was an animated 
controversy as to whether light exerted a direct infliiuncu 
magnetization, in which Morichirii, Mrs Somor- 
iiK^net- Chj’istie, Kiess and Moser, and many others took 
ization. ledit. Nothing di-liiiite, llo^^cve^, was established. A 
similar fate beitill tlie nttempts to trace the inJluence of 
magnetic force upon crystulli/alion, ninl to detect a relation 
between magnetism ami gravity,* alUioiigli both quests at 
one time or another ('iiLiagcd tlie skill of Faraday. 


Fi>RiMS, (’oNSTIM chon, \M) PUKShliVATION OF MaGNFTS. 

This subject occiijiinl a large j»ortion of most of tlic 
earlier treatises nil magnetism. of the information 

given, howexcr, eitlit'r has mov been recognized to be of 
<juestionul'li‘ \aliii5 nr has teen supersfMled by recent pro 
gr(‘ss, ami retains a merely aiitiijiiarian inteiest ; alow brief 
rcniiirks, mainly historical, will tlieiefore ]>e snllicient 

Loiid- 'I'hr nMc^f m.'igm I w;is ;i of in.-igm lir ii’nn nn* nr 

stoiitiS. I'l.nisitmt*. Till' jni\v«*r nl' iIm'm? ii.iliir.il magmas vaiicd fxiMTiliiigly 
tiiiin nm* sjicciiiHii to aimtlier. An elu])or.it,c ili.scus.hion of tlio 

\. 01011-1 kiials Ilf |(M(lstuiiti 
will III- Itiiiiiil ill (lillitit’.s 
h‘ ■ III ni'ili r 1«) 

111 •liM'.C flu- (Mil \ mg | 10 \\'C|', 

1 111* lii.idsioiic WHS Usually N 

titled wiili aiinalUKs of 
(111 IIOII U]inl| it 

■ ■ ligui'i' ‘ir*, l.iKcn 

liolii tilllici 1, |( jilcscill.'i niic 
n| 1 lie (ildi a ill iMiigciiiclils. 

I'’)giirc Id Is taKcii 1 'imiu .i ln,id'.t<tin' iu llu* ((dlecliiui (»1‘ physical 
.•i[i|i,iiMtii-, ludniigiiig to Ihc mii\i isil\ id’ Kiliuliuigli, thi* l•arl■yiug 

jiow’cr id wlmdi is ‘JO.’i lit. A Ki.ulf.liuii* in lln* Ti*\ li'i'i.iii Mii.-aaiiii 

at Haarh'iii Jia-. a cair^iiig |i<o\i r id' ‘.k’dt Ih ; ami one at liLsbon, pn;- 




riilhiTt wa.'i aware that a fcchlo magnetization could ho produced in 
this way; and Micliell, in his IrKiitihu on in t.iticial magnets, iniiiutely 
dnsiTilHjs Jiow weak iiiagni*ts insiy he made hy nifjins of llie eartlfs 
fined, tln3n coiiiliincil into bunilles or “ ningazincs ” and usoal in 
turn to proiiui'e stronger luaguets, theso used to produce still 
slningur, and .so on. 

'Hie earliest proi*p.ss of all was no doubt the inotluid of rub- 
bing or touching by aiiotlicr magnet. Tliw method of making 
magiuits was .studied with much attention by the natural 
jdiilosojdiiTs of llu* IStli i'ftiitury, among whom we may mon- j 

tii>n Savery, Knight, Duhaimd, Le Waiin, Canton, Miclicll, 

./KpiniiM, rouliiiiili, .uul Kulcr. Tiii: motlio<l of sitiglo toiicli Single 
i i»iisi.sls siiujdy iii .stroking llu* bar ti) be magnetized alternately touch, 
oil its two halvis with llii* .soiitli and north poles of a loadstono 
or bar luagiu t, the .slioki- beginning always at the middle aiul 
ciiiliugat llu- eiul. Ai i i»riliiig to Ijaiiumt, the best plan is to lay the 
magnet ihit, oveilii[i]img iuu- lialf id t 1 u> bar ti) he magnetized, and 
then ilr.iw it oil’; wIk u tin- luagiu t is ludil peipeiulituilar to the bar 
ihiring llu* ]»ii • ii*Milt is jipt to give an irnigular magnetiza- 

tion : /-.f/,, we may i-yi ii gi 1 a iiiagiiet with its two ends north ])oh'S 
aiiil witli a .south poh* in the middle, or iuiewitli four poles; a north 
ami siMith poh* lit tin* two i*nds .niul a .south aiul north j)olc in tlie 
middle. ^ 

'flu* first impioveiiieiit on single tou<-li was double touch with Poii hie 
.si*p.ir.itii niagiiiUs. Tliis i-oiisisis in using two magnets siinul- tiuicli. 
taiu'imsly iui the two li.ilvi-s id llu* bar uiuleigoing magnetization. 

The iioilh poll* iif om* ami tlu: stMilli ]ii)le (d tlie other are])laml, 
i‘itlu‘r elo.se, togetluT, i»r .it a .small ilislniu'e !i])ai’t near the rniddld 
id’ the bar, aiul tlu n iaeJi is diawn towauls the end of the half 
iui whiidi It lies; aeeoidiug to l.amoiit, h«re, as in .single tonili, 
tlii* inagiiels shoiihl he l.iuillal oii the hai.'* Miehell iiitriidili’ed tlie 
I’liitliei iiiipio\i‘nu iil ol iKsing two h.n ni.ignet.s (or hiindlcs of siudi) 

I’.ihtfiiiil ingctlu-r and 1 m‘1»i |>.ii,dh l .it a .siiuill ilistanee .spnrt hy 
lueaiis id’ .small pieces id’ Wood, tin* north jade of one being coiiler- 
miiuuis with the soiilli poh' •»! tlu* otlu*r. This pair is phie,eil verti- 
eal with oiu* end on tin* mid«lle id’ tlu* bar, drawn tow.whs one 
• lid and slijtjiisl oil', llu ii n-jd.ieed on tlu* middle and drawn to the 
idher eiul, and so i>n .illeimilrly iinld the moment id’ the bar eoasc.'j 
to inereas(* any I’.irlher liisto.id of the pair iif bur magnets a horsu- 
.sluM* magiii’t might ol couise he used. 

Le Maire*''' introilui ed Die i'.sseiili*d improvement of placing tlio 
bar ti) hi* magMu ti/ed njion a I.iigiT bar, and then nuigneti/iiig 
tlu* two logetlu r. The .idvantagn id’ this is best seCii ill the form 
id’ llu* s,mie ih'viee, ailojifed liy ( '.intiin aiul Dnhaniel,*’ who mag- 
neli/i’il .sti-el liais iii pair-!, i oiiiieeting them nj» imrallel to eiuui 
idluT by nuan. -d’ two jiu-ci s ol' solt iron, and tlii*n magiutizing 
them ill iipposite ilihs 'unis. It is easy to .see that tlu* nuigiictiza- 
tion i»f tin* iUii' h'.iets 0)1 Die inagneti/iitlon of the oilier and 
I slri*ngtlieiis it. Mu lull'’ iililiiiiu'il a similar advantage by 
m.igiuti/ing a miiiiber t.f Imis |»l.ie(*d end to end in a lino; 
lie ii»iiiul, .as was to bn i-xju iied, th.il tlic end bar.s wa*ro weaker, 
but this ilefeet he nniedn'd liy rejiealiiig tlu* ]mieess with the 
bars arr.ingi’d in .i diUnn iit onliT. (^uilomb’s nu-thnil was to 
place Die eiuls ot tlu* bar on tlu* north and .siHitli poles of two 
liar iiiiignels aiiaiigid in line at the ]»ro]ier di.slaiu'i* iijiai't. This 
jmiei'ss id i-iinneeiing u|» tlu- bars to In* iiiagnelizeil in a closed 
magm*tii; eiieiiit is wometinu's ('.dh*d eimiilar touch; it can ho 
applicil lo lioiSi*-slioi- ni.ignets liy placing a j»iiir of them with 
llieir ends togi lliei and Du ll ]i,is.siiig rouiul aiul round upon them 
a lu»i.si*-shoe maLM* I i»r a p.iir id’ bar magru’ts a rrungiAl ns already 
ileseiibi*d.” ^ 

Immciliati’ly after (Ki ded’s iliseovcry i)f Du* magnet ie. action ofEleclio- 
tlm galvjinie eiirrent, Aiagi»,*' l^.oisgiraiul,*'^iiul Davy almost simul- magnets, 
taneously .*ij»]»bed this ]»ropi*rty to Dm luiigiietization of iron and 
steel.** Pilweil’iil elect fomagiuds, With eoi’cs of solt iron, Were first 
ei»ustnu li*il a few* N e.irs later liy St urgeon ami Dro-wster, Pohl, Moll, 
aiiil ITall’in t’.eiiiiany, aiul lli*my ami Ten Kyck in America, may 
Ih* mentiiuied .is Du* most siu-ee.ssriil id' tlu*. early constractor.s. Ono 
of the i Ii*etrom:igiicls (d’ Henry ,;inil Ten Kyck reached u carrying 


Fi *. *ld. 

Vnti-d bythei iiijn-iorid t ’hina to Kiiig.bdin V. td' I'ortiigal, i.ssaid 
lo sii]']»oit . 1 ^ mil. h .IS i;uii 111 . Sill. ill lo.idsiont*s aie iifii-ii \i*ry 
jiow'eiful in |iioj)"i iii.n to tbrii Wi-iglit ; e.;/,, Newton i.ss.iid ti» have 
worn in a mu*; "Uc Dmi wcmdied oiil) gr.iim-., and \et was .dili* to 
i-arry ahiiiiL gi.o'i^; and oiie in llu* |dl^sie:d eolleetmii at Kdin- 
bnrgli, loriuiTly bee'ii^iie/ to Sir hdin l.e.slie, weighing i1si*lf lih 
gi.iiiis, liad at i'lu* tim.* a fiirying power Inno gi.-iins. 

Steel The inlnHlm-lion ol -l.el nuLOU'ts, and tlu* perfeetmii to which 
magnets, they weie giadnallv bii.ii..dit, . aiiM-d tlu* loruKtone to |';dl into disuse. 

It i-i Mid that. D.’dileo .jeosess.-d tlu* art of making steel magnets 
.d'out Dm beginning of the ]7lh (eiituiy. It was e.irly ili.seoviTCil 
th.il. Du* i'iiitirs force eoiild b** iitili/eil ill m.igiu'ti/iiig steel. 

• For the Jiler.iture, *’i*i) Wie<l., (jSS, G.Sl). 

■n Uelilcr’s P/t]/sikalisches Worttrhuch ^ siTt. “Magnetismus.” 


** PoIi*s oitiMled jilmoruiall) in this way arc called ** consecutivo 

p.dids.” 

Tlii.'i inetliod ajijiears P) have lieeii invented hy Knight (about 
1740), and imnl in produeiiig tlio jinwerful niaguels for vrliieh ho W'lW 
faiiioiis. I'In* Hi'ciet id’ lii.s process wjw never divulgigl by himself, but 
was puhli-hed by Wilson after his death. See art. MaOItKmM, bill 
eihtioii "f F.ut'ih Jintonnictt, 

** Mun. d, fWrnd. d. Pari,% 1745 and 
« Phd. lift}. 

^ TruU,s>' of Artijirhd MaflUtdSj iTfiii. 

^ For fuller infiirmatii)!) on the presen sabjcct^ S6Q Oohler s Physi* 
j i^tdisifu’s Wiitii’rbuchj M-t. “Magiieti8niU.i”xV- 
**.!/, a. d. rhiDLid d, Phys,, 1820. 

Phd. Trans., lb‘20-‘Jl.' 

'file .'iiioiiial<jit.s niagnetizatiun of ncedi *. by Ihe ilischarge from 
Leyden juis liad been observed earlier, but not properly understood* 

I See art. Electkicity, vol. viil. p. 82* 
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power of 2061 lb; but iiiaffucte siweially eonKlnieted fi)r c.'nTyliig 
p/)uvr liavo surpassi?*! this limit. As a sjM*riiijpn <>f spipiititip toys 
of tins <los«‘ri|)tioti may bo mentioiiu«l tho oljM'tromn^jnrl i>f Itobi-rt.s 
(li/T. 47), whiuh consists of a K(|n:ir« bloc*k of iron ibs-ply sloityil 
with four iKirallol grooves into wliidi throe luycrs (»l l oj)})**!* \\ iii* 
(•able tiiL* wound ill iiigzag fashion so that the current converts tho 
llangos alternately int^ ^lorth and soutli 
polos ; tho armature is a Sipiare block 
j»hined to fit the face of the magiiot. The 
raiTviiig )>o\ver of a machine of this kiiul 
was‘‘il919 It), Ic., more lliun 1} tons ! 

The forms of eleoiromagnet nsod in the 
n.rts, r.flr., in elect rio, bells, tin* alarms, 
tclegnipiis, tidejdionos, doetiic li.i'lit ro;,'ii- 
lators, dynamo machine^;, &o., aio simply 
innumerable. Tt will bo suflicifiit to ulludo 
to those cohstruotod for the liurposo of pro- 
ducing an intense luagnclic lirld, iinif(um 
or iion-unifonn, over a l{irg(*r or Miialli ! 
area; these iind their praetical apphciitimi 
in the construction of dymnno-elfctric 
machines, but they oro mainly iiilciv.stiiig 
to purely scientific men on account of ilicjr 
use in the iiivesligation of the ]nnjnM'fii s of 
weakly magnetic hodic.s. l'iL,nire 40 shows 
the usual {irraiigcmcnt juloptcd for i.irgo 
laboratory magnets. In i-oii'^iilering the 
greatest available strength of sm-li magnets, 
it is necessary to bear in mind tlie fmt. 
that iiiagrielie. .satniulioii of iron is piaetiially reaehe.l wilb m.ig 
lietic forces imicb under the gre.ite-.! th.il w»' c.in (oinmaml. Tin 
fitreiigtli of held in a narrow' en vas.se pei J•elldi^■lll.lr ti* tin* lio< «. 



in ipie.slion cures it is another maltor ; nnn h no doubt de]ieml> on 
the purpose for whieh tlie magnet i-. leipmed . bni it is s.’.inrly 
Wt)Mli while to di.siiiss the .snbjei-t. Inne. \\r m.tv » ill .ill'’nli<«<i to 
a fart ln*r point in the eon.stniction of t'oiiloinb '- ni.i;;in t, m'.,, Hi. it 
the i-iids of the l.miina* are emheiMed in two s,*ii non i, mnn.il . N 
and S, theie ean be no doubt that, ibr some 
puijHiMs ui. least, this i-s an ad\.njt.ic,i "ii. (( ') 
aii.uigeineiit. Among tin’ f.imoiis iinxiejn 
in.iktis of ])eim.iii(‘nl magnets Ibuhii ni 
Nnieniberg, Lngem.in and \Vi tleren of ll.i.n- 
b m/'’ Willwaid, md .bimin deser\e to lx- 
.speei illy mentiiilied.*^ 

in till picsrn .it ion of piimaiient in.iL'ints il 
i- C'-seiih.il to es.(i)iiie ilialige-, ol |em \ 

I Mime .(inl shiH ks. \Vli< n Hie liiacln'l is 

I id .iside it .sliiiijid be ni.'ide put id .1 cl'i mI 

liugin'tie •■iieiiit ; III tlie (.ISI oi .1 Jii i| si' .dn le '-1 

iii.i'^tii t tbI-> !’• .ill lined bs .smijd\ l'i\uig .i 

piier <d’ :idl iroll. I' llied tin* keepel, ,n los. tin* 

p'dis; li.ii iii.e_'in Is slii>nld be Kepi ill jiai.lllel 'Oil 

p-iiis, inn Ml p<de to .-onlli ]iole and loiilli jude 


to Iinitli pole, Willi two piices ol 
b'twieii 111.- pidis. Winn this \-i 
le.nis on the ni.igiieis ami dimiui' 
tin .!• 1 nm ol .sboi I, then 

J* III, .llld 111. IN e\e|i 111 ! !i ,1 


iintli jxde and lontli jude 


Vreser- 
viilion of 
imigncLs, 


r .--ol'i iioii • 

i done the 1 iijiiei 'I in ii.'m 
sill s the deiM.igin I \, mu' loi ee ; 
di sliuN I ill' pi I ni.ilielit lii.ii.Mn I- 


ri.TiMAii: Tiiis»i:n:,s oi M ai.m-ji'Ii' riii.Ao.Mt NA. 

Tf w'c pa.s.*-' uvei* till' slnmni tljiauy, wliicli, jiltljiuiglj Strc.'im 
ji.irti.illy <levt lopi il by I'bilcr, li.is jic\cr taken imuI jn tlivoi*}. 
niiabiM jdiV'icnl si ieiice, tin* lir.'-l gii.il tlieory tli.at wo 


3Tiagnclizal.ion in saturated iron is le.ss than is.nuu c ti.S units: 
ami this is praetieally Hie iitniosl at pie.ent att.iin.ilde, Im aiiv 
addition to j.Iie sirengdh of tin* In hl, mi.sing fi I t n tion of 
the. magncti/iiig h(*li\, would md uiulei ordi eiu uuKdanees 
nlicetthc hundreds in this nnnibei. I’uitber inei o! inagncti/iug 
current, after we b.ive iiMehed within a small ]>ej( of tin* linut 

of sutural ioii is a waste of power. 

Magnet- liliiis’* of Hauilem seems to Inivc been tlm lii.sl wlio njiplied tl 
ization electric current diicetly with .snei e.ss i i Ibe in.uint.n tiiie id p( tIiiI 
hy jiermancnt magnets. He used a .slnn Jhil m.igneii/ing eoil wlm h 
clcetric was pu.shcd baekw’ard.s and foiwahb along the bar. ih ends o) w liieh 
current, were caused to abut ag.iin.st two ]iieee.s of ium, N\liieb bei om ng in- 
dueiively niagiicti/etl re.-ietedon tin' b.ir, and md to k -i p tin* 

uugiictUatioii at. Hie einl.s iinne unilonii. 'i'ln* f.imous bi 
imignots were coiistrueted by this ]m<m e.s^. 

Magnet- J5y far the most coiiNi'iiieiil w.iy of magneti/ing steel is to 
iz.ntioii elee.tromagiiat.® Tin* b.ir to bi‘ imigneli/ed may lie laid Hat tin* 
hy pob' of tho luagJiet lM.'foic it is excited, and alter i.xcilalion di 
means slowly nil'. J5y repealing this [iniee.s.s .siweial lime.s, with tin* 
of an polo of tho fleet roimignet for one lialf and Hie .sontli poh* f« tin 
ch3t’trij- other half, .saturation can be ver\ «|nii kly oldaim*d. I’eiliaps ;i 
inagnot. hotter ]ilan i.s to lay the bar with its ends on the two p..h*s, an-l 
then excito the electromagnet. Kor ii*asons alieudy .siiHieii ntU 
explained, it is ailvisable h.iniiin'r the l».ii with .i milh-t \Nhile 
the magnetizing force is in action, and lo Imn the euiient olf aiel 
on several times in .succession.'* 

Land- On ace«ciii1. of tho dillicnlly of tempeiing .slei 1 to any gr< at deptli 
iifilcd fi-oni the surface, and for speeilie magnelie jea.sons as well, it has 
magnets, }n.*cn customary in coiistni<*ling po!\erfiil penn.nent magnet.^ to 
build them U]» of thin larninm of .steel, eaeh id whi.-h is .si par.itely 
luugnctized. Figure 48 ivjire.sents an aiT.mgennnt of thi.. nature 


iiinl pM*jMi.sed with a xirw to tin; i‘.\ji]:iMiHioii ul iiiiigncliKin 
i'i tlm two Ihiid tlnmi'y ol (’luilonib iiinl rni-Miii. Thi.-; irt 
not ;in iillinmti* tliMuy ill the niodeni .si ime, immiiiiicli ;i.s 
it i- not »1\ 11 iiiiical ; but it wn,-. doubt h junked upon 
iillinmle in tin* d.i}s wlnui the inipoinli i.ilde lliitd.-: iiwd :i 
ji*coyiii/"d lole ill lliL' ph\sic:il .lienees, jn the t\N » Ilnid'lVn- 
llieiUT tlie im.egin.uy J»o,-.iti\o iiinl lie: nlixe ntliactixe 
ngi lit,, (('ailed inagUelMn in the emjdlle.jl Hieoiy developed plli'j’!,*',,', 
abo\e) are leg'irded a.s inipondei’.ibJe Iluids ; but tho 
("‘.sent ial fM lint- in tlio definili' loiin id llni tlu'ory dm*, to 
l\»i.‘si)n i.s lliul, Jio n gaids jl bedy sii.m eptible to niaLUietic 
induction jh made uji of an infinite iiiiiiibi r of p.iitieii s of 
iiilinite permenbilily innn(.‘r.<eil jn an int[ieMiii'.ible ineirnim. 

Alter pointing oiit tlial, if tin' parlieji . weie ol i Iniigati'il 
b*iin,aiul aiianged ^oth.ittlie a.\( .s of eiomj.ition had one pro 
jiomlerating direetimi, or if llii'\ wen* aiiaiieed .‘o that Hjo 
linear density in dillerent diieetioii . vaj ieil, the le.-iill would 
be a‘ohdrop\, jie mssiimes that liny ate .spheres iinifoi juily 
disliibnted in the impf rine.’iide nieilimii .so llml the xidiiiiio 
of the. niagni'lie jiartieles in unit, voliitne of tin* sidi, dance i.^ 
tin.' fr.a(;tioii /'. 'i’ht* jiioblem of niaeiietii' iiidintion under 
the iiilluencu of n nnifoiiii force is lin n tin; saiiio as tho 
ju'oldem of electric indiiclioii ior an iidlidte number of 
p'-rfectly rondiietiM'^^ spbens iniifni ndy dl.-liibutMl in ;i 
iniii-comlueting iiiediinii. He liiid.i for the [teiincabiliiy 
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adontedby Coulomb, .'iml figure 49 a horse-shoi* magm t coustiueled 
iu the sumo. w’ay. 5t will be oiiseivcd tli.il the ends of the l.imiic.e 
live not exactly eontonninous, the middle ones' piojeetiiigiimiv lli.-ui 
the others ; this JiiTangc!m.‘nl was mlnjitnl witli the \iew ef getting 
lid to some (gcteiit of the weakening ejfeel, whieh the imlnetiiMi of 
one laminalms upon llm other. That .such an ellect exists ami i.s \ ei y 
j^eat was couclii&ively shown hy (.ouloudj ; how far tliemodificaimu 

* Sjje above, p. ‘2C6. * rof/;/. Aun., 1814 ;ii d 181(i. 

* Frick, l*ogg. Aiww., 1849, was one of the earliest -win ]iractised 
this method. 

** It has beau several times proposed to magnet izo st( 2 el bars by h.iat- 
liig them red hot, allowing them to cool to the jaojior temperntuie 
tinilor the magnetizing force, and then iempering while the lorce is still 
ftcthig. Gilbcft, Knight, Kohison, ljam;ui, (Inugam, Aimc, ;md llnlz 
(W'^ied. Jnn.t vii., l879)haveall experimented with this lubihod, hut it 
doea not appear to possess any advantage over the ordinal y modem 
processi and need not be discussed here. 


j’il.iXWrll li.i.i jMiiiil'il I'lil Mill- fiu.d:uili lit.il nlijtetiuli In Hii^ 
tiii'oiy, vi/., tli:it til*' N.ilm* «'f / '-idi wkil* d 1 m>iii tin biliiiul.i just 
givt'ii by means ot cIk inmI n.iIih-. i.f zj in tin* < .isc ol imti is 
gli :iter than it WunM I"* ••N'JI if Hji- iii.'i;'Jii t li' '-plic/rs Will I'.M krd 
in the cbivst ]».»'‘ibli* m.inm i*. .\iiiiilii'i idiiiilinii i\ t], it tlie 
theniy jillbrds mi < vpl.iMiili'in cd llif \ .u iulnlit v <if /. willi ditlcU'iiL 
bnres. \Ve might "I ' '•“"lli\ I lir b> p"tllt“•e^ .1 - V..I • il.'iM l-y 

riiickrr, b\ .sujipii'-iji'Mli.il a u ''isj .11)1 e ilrpnidjiig Dll He iii.i"iiil le!-; 
nf tin* 1 dii*i* DpjHi-. -■ ill'' .‘•I'p.ii.iliiui of i 1 m‘ Hind •. Ill lli' ni.ii'mlic 
niDlreidt's, :uid 1 ii it in i I'lt.iin i .i.m's ;i ii ii | inii.il ii ' i - 1 iie e ti nds In 
j»n*venl Him piiiudii We nuglit in Him w.m < xj'I.un m i Mirtic 
.saliir.itiiuj aiel p( I iiiaiii’iil iii.igmtisni; but He iIudin iIum liiii-* 
dmed h.’is ijD ii'Die st'irnlili(j \abie tliaii tie’ piuiK •mpiin iIhdin, 
and, men "N« i, .iiibids no eliie to the ]ibi*nDiiii na ol di ini.iLMn ij* m. 

^.Ad\i.*d 1»> Hills .llld V.'iii d' r ^^'llll'^■ll ; .'■(* .Ve/e/-, \"l. \i\. 
p. r.;V2, In 9.* 

*' pintle V di tads a-, to Hie .‘eUaiitage ; '^lel ih ;el\'inti'' i.ieuis 
foriii-. ol iiiaciieM Wilt be 1-timd m ^Vit•d. leann (<<> ■ > .< . , .lud 

l.a’iMiil’s //.///f/n»e /» fA ' Minfm ft' i',ii Si e .il .1 n « nl ] ij"i '»> W, 
Ilol/, iricif. 18.80, on tioliow I'Nliiehn .d in.i ■!.ot , oei ..iioHe'r 

by Hiav (»u the luoiiicliLs aiui.jMoJc with h.ud .4 '.(.I b.ir., I'hil, 

2%., 1878. 
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Mole- In a very important class of modern theories, the funda- 
culAT mental assumption is that the molecules, or at all events 

magnet a dhrtain proportion of the molecules, of magnetic sub- 
g|^.^nces are small permanent magnets. Jn a body which 
is to outward appearance unmagnetized, the axes of these 
molecular magnets arc turned indiireieiitly in all directions ; 
in a body which is magnetized in a certain direction a 
larger proportion than u>iial ol the molecular magnets have 
their axes mon; or less in that direction. Magnetic 
induction is sn])poscd to consist, not in any alteration of 
the molecular magnets themselves, but in the orientation 
of their axes under the act ion («f tlie inducing force. The 
,reH(h‘r may figure to himself tlie nature of the acti(m by 
imagining a lino of sm.ill magnetic needles with their axes 
all horizontal, l)ut all [aunting in dilieTcnt directions ; the 
whole system tlius arranged will have no determinate 
magnetic monn'iit, and will re[»roscnt an unmagnetized 
body. Next, su|>pose a magnetizing force to act parallel to 
the line joining the centres of the needles, they will then 
arrange themselves in that line, and the magnetic moment 
of the .system will be tlie sum of the moment of the 
different [nuts ; we have thus an image of a body magnet- 
ized by induction. 

Weber’.s Tin* imtion of iiKtlccular magnets seems to h.'ivc been suggested 
form. hy Init it was ]iot until a deiinite foiiii w.'is given to 

it by Welier lliut it iie(|uir(*d any iin])ort;inei*. The iiiatliematieal 
j)rol»leiii IS uini of great eoni[»le\ity. in the jmsition 

of e'luihhnuni any molecule is aeted on l)y the iiuignetmiig 
force, hy a niiignetie hu'ce duo to tlie eomhined action of the otlier 
imdecut's, and possihly hy a force arising irom tlu? dis|>laei*ment as 
Well. VVeher Mssumes tliat the couple tending to restore tlm imde- 
cule to its original pusition is th.'it due to a eousluiii luiignetie for(‘« 
J), piUidlel to the originul tlireetioii of its axis. If he tlie magnet ie 
moment of amoleeiile, and tlierehe /nuolecules in a unit of volume, 
then tlie magnetic intensity due to the magn< ti/iiig force Tl is 
given hy ,JI ‘ijanHt/'dh if J)'- hy -- n)'n{\ iV’/JiH)-), if 

% > )). In other words, the eiii ve it)) is .stiniglit till it reaehesthe 
[mint (ji //I /I, D), it then heeomeseoneavo towards the axis of Hj, and 
rises lowaid.s an a^vmptote )iaiMllel Ui the axis of it); the maximum 
value of H is iini. 'Phe tlieory dm‘s, therefore, give n general ex plana- 
• lion of tlie plienomena of maguetii* induetion. The ri’uder will he 
nhle hy • ompjiiisoii with tlm evpi>rimental data given alwive to .see 
hou fill'll talUshoit of a complete explanation. 

If the magnetic snhstance he devoid of eoerch e foloo, W’C imi.st 
HUppos'- that the moh'iMilcs return to their original positions >\ hen 
the magnet i/ing loive is lemoved. In suhstaiiei s eapahle of being 
[lermam-Mtly magm li/«'d, we must imagine sometliingof the nature 
of a frictional rcsistam*e to tin* motion of the magnetic inol<*eiiles ; 
so that, when tlieyaie dclh-ilrd tliiougli more tlian a certain angle, 
they retain a jteimanenl set after lemoval of the magneii/ing foiee. 
Max- !MaxwolI lias wanked out tlie pai lienl.ir li\ jioiln-^is that e.ieli mole- 
well’a onle whieli i.s drllcded through an angle h.-ss lli.in letunis wlmn 
fonn. the magiii'ti/ing force n*ases l«* act, hut that a moleeule, delleelftl 
Ihrongii an angle jS retains the di flexion Denoting 

Dsinj 3 „ hy L, In* tinds as tlie lesiilt of llie ahove supposition that 
tile ( nive of temporary inagiieti/ation is a straiglit line, from It) 0 
to 'i\ Fi ; after that it is concave to the avis of Tl, and rises to an 
asymptote, tlie niavimiim value of ')! being v/iw as hefon*. The curve, 
of iisidual magneti/atioii begins when li) I 4 ; it, is concave to the 
axis of 'ii, iiiid lisf.i to an a:iym[»totr eoi res[>onding to the mavimum 
Jl' 1 1 \/l I/’/l)-}-. ll rcMilts from the liy]»othesis that, 

when a liir is pmiianriitly magnetized hv a positive fon-e H),, its 
tnagiielism eannol Iji* iiicrca.sed li_> a positive force Y)|, hut may 
be dimmi->liid liy <1 negative force ' ’ti,; and, when the bar is 
exactly dem.iLJin-ti/i d hv a negative foii’i* H).., it. ejinnot he inag- 
’ iietized in tlie diiectioii without tlm appli<’.ation <»f .a force 

> Hi.,; hut a |i-i'iti\e toiee-- Hi.j is snllieieiit to begin to rem.'igiieti/.o 
the iW in tin* original diiectioii. 

Anip{ire*8 Behind the ninlceuhir miignet tlieory there arises tho 
hypo- que.stiun, Wimt is tlic nature of tlie magnetic molecule 1 
thesis. ^ng^ver to this qiieslion is given by the hypothesis of 

Aiiipore, that around each such molecule ii current circulates 
in [iliincs [mrpendiculfu' to llic axis of the molecule. That 
such an arrangement will be, equivalent to an intinitely small 
magnet in the axis of tlic molecule, so far as external action 
is concerned, wo know from tho laws of electrodynamics. 
It remain.s only to inquire what tho nature and properties 
of those molecular currents must be, to trace the full logical 


consequences of the asBumption, and to compare them with 
experience. This was first done by Weber, and afterwards 
more completely by Clerk Maxwell. 

It i.s obvious in tho first place that the circuits in wbii’h the 
molecular currents flow must be perfectly conducting ; for other- 
wise the ftloctrokinetic energy of the molecular cun’onts' would 
be coiitinuiilly transformed into lu'at,^^nd a constant supply^ of 
energy from witliout w'ould be ncce.ssary to support the magnetism 
of n [icrmaneut miigiiet, which i.s contrary to expeiience. Let A 
bo the elleetivi* areii of a molecular circuit, L its coofficienVof self- ‘ 
iiulueliun, 0 the inclination of its axis to the inducing 
tile primitive cnnciit, ami *y tlie. current after the inducing force is 
ill m tion. 'fhcii 7 - 7 ,,- HiAcosO/L ; and the component of tho 
moment juirallcl to H:) w'ill bo A( 7 o- JjAcostf/L)cosS. There are 
three different crisfv; to eoii<;idcr. 

1. Lei ciihi r 7 „ hv so givnl, .ir T)A/J. l)o .so small, thkf^'tlio effect 
due to the electioiiiiigiictie, induction may he neglected in CompOTl- 
soii with the elVeiL due to the dellexion of the, molecule; putting 

'A 7 y, we have thus merely the theory of molecular^ magnets 
already explained. ‘ 

2. Let the force resisting the tinning of the molecules he in-.'VlTehei^s 

finitely great, we tlu'ii find lur the inngiielie, su.scoptibility the value y^^ory of 
K- - A“/1j. Tliis is the thetuy originally pioposod by Weber to ijiamag* 

explain diiimagnelisni. VletUnt* 

3. If the elleets <]ue to tleflcxion of the molecules and to electro- '' ' 

magnetic imiuetion in the moh-ciilar eiiviiil.s lie both considered, we' 
have a theory intrrmcdi.ite to (1) and (2), ineliiiiug to tho one or' 
the other according to tlic assnnqitioiis made as to the relative' 
valiie.M (»f 7,„ A, and L. - \ » 

Tlie rea»ler will find a full discussion of the different cas|B iu V. 
Maxwcir.s o//f/ vol. ii. chap. xxii. . 4 - ’ 

The moat inqiortanL attempt that has yet been made to Max- 
real ize a nu'chanisni affording a dynamical exiilauatioH 
magnetic jdienomcna is the theory of molecular vortices, 
published by Clerk ]\Iaxwell in the P/tilosophiail MagasnnuyQtiex 
for 1 K6l and 18G2 (4th ser., vol.s. 21 and 2)5). Tho general theory, 
results, stri[>[)cd of all [>arti(‘ular assuni[»tions, will be found ’ 
embodied in hi.s great treatise on h!l< ctricity and Magnetism;' : 
but the following sumtnaiy, taken from the original paper, > 
may be of some interest. ‘ < 

1 . Magnotoeb'ctrie phenomena .'ire due to the exwienco of matter 

under certain i^omFiUons »)f motion or of pressure in every part of 
the, magnetic lielil. 'I’lu* suhslaiicc tiroducing these effects may bo 
a certain pait of ordinary matter, or it may be an (ether associated' 
villi matter. ^ '> 

2. The cnuditioii of any pail of the field through which lines of 
magnetic force [mss is one of uni'ipial picssiire in different dimctioiis, 
the ja-e.ssnre being locst along the. lines of lorce, so that they may 
be eonsidcivd as line.^ of tension. 

3. 'fliis iiie«|ualiiy of i»ivs.smc i.s due to vortices coaxial with;\' 
the lines uf foivi'. 'I’lic deiiMty of the revolving matter is propor-‘'\ 
tional to the niagin tie ]icnm‘ahility of the medium. The direction^ 
of rotation is rclalcil to tlic, ilircctioii of the line of force ; and the 
velocity at the <*ircniiil. ivuec. of tlic vortex is proportional Jto the^; 
re.sultanl iimguetie loroe. 

4. The vortices .m* .sepaiatcd from each other by a single' layej?i;‘ 
of romnl [uirlicle.s ; so ili.it n system of cells is formed, the partitions 
l>cing layers tlicse pnvtit'le.s, and the substance of each cell bein^ 
c,apahle of rotating as a voilex. 

r». The particles forming the layer are in rolling contact lyithi,, 
bith the vortices whidi tlicy separate, but do not rub agdnst'Cif^;* 
other. Tliey are [n rfei tly free to loll bclwcoii the vortices and SC'to ’ ' 
change their jilaec, prnvidod they keep within one complete 
of the .substance ; i)ul, in [lassing from ono molecule 'td.WotItM' 
they cx[»cricnce resist aiioc ami gi'iicrate irregular motionsiwhlW* 
comstitutc iicaf. These [tai tides play tlie part of electricity*. ' 
motion of tran.slaiioii constitutes an electric current ; their rotatipn'^J 
serves to transmit the nmtion of tiio vortices from one part of 
field to aindher ; the tangential [jrcssurea time called^ into play,.- 
oonstituto clertnunolive force; and tho elastic yielding of the 
connuciiiig jKirlii’lcs c.onstiLutcs electric displacement.'' 

Maxwell deduces without difficulty all the, ..pirincjipfll. 
electrical and magnetic phenomena from this' tb^ry i nndt 
he points out that its general conclusions a value, 
which docs not depend upon the aomeWuit|' utrioato' 
kinematical arrangements supposed to exist iu^&e magnetic 
medium. The theory certainly affords us a most instruc-/* 
tive dynamical [deture of the phenomena Of elec|ricity and* 
magnetism ; and it remains, so far as w.e\1c;now, the only^ 
successful attempt of its kind ' 
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MAGNETISM, Animaj.. The terms ammo/ magnetism^ 
deciroHotogy^ meHmerisiny dairvoyancty odylicov odicforcey 
and hypjioti^hsive been used to designate peculiar nervous 
conditions in which the body and mind of an individual were 
supposed to bo influenced by a mysterious force emanating 
from another person. With the exception of meanierismy 
a name given to tho ^phenomena in honour of one of 

• their earliest investigators, F. A. Mosmer, each of these 
' terms implies a theory. Thus the phenomena of anhiud 

magnetism were . supposed to bo due to some kind of 
magnetic force or influence peculiar to living beings and 
analogous to the action of a magnet upon steel or certain 
metals ; electro-hwlogyy a more modern term, introduced in 
1860 by fwo American lecturers, referred the phenonuuia 
to the action of electrical currents generated in the living 
body, and capable of influencing electrically the bodies of 
others ; dairooyame implied a power of mental vision or 
of mental hearing, or of a mental production of other 
sensations, by which the individual became aware of events 
happening in another part of the world from where he was, 
or could toll of the existence of objects which could not 
'.affect at the time any of liis bodily senses ; odylic force wan 
a term given to a force of a mysterious character by which 

• all the phenomena of animal magnetism might be accounted 
for; and hypnoHsmy from iIttcos, sleep, was a name applied 
tO'i^|K}ondition artificially produced in which the person was 
apparently asleep and yet acted in obedience to the will of 
the operator as regards both motion and sensation. 

^ History.^lt was natural that the at»i>arent })ow(ir of 
influencing the bodies and minds of otliers should attract 
much attention and be eagerly sought after for purposes of 
gain, or from a love of the marvellous, or for the curcj of 
diseases. Hence wo find that, whilst not a few have 
investigated these phenomena in a scicntilic spirit, more 
'have done so as quacks and charlatfxns wlio have thrown 
discfeSit on a department of the physic )lngy of innu of the 
deepest interest. Recently, however, as will be shown in 
this article, physiologists and physicians have set about 
investigating the subject in such a manner as to bring it 
into the domain of exact science, an<l to dispel tin? idea tliat 
the phenomena arc due either to any occult force or to super- 
natural agency, ft would apjiear that in all ages diseases 
were' alleged to be affected by the touch of the hand of 
certain persons, who were supposed to communicate a 
^healing virtue to the sufferer. Tt is also known tliat 
itmbng jthe ChAldjcans, the Rabylouians, the Persians, tho 
^Hindus, the Egyptians,, the Greeks, and the Romans 
;tiiany of the priests effected cure.s, or threw people into 
’4cdp sleeps in the shades of tlie temples, during whicli the 
'sleeper* soihctimes had prophetic* dreams, and that tliey 
otherwise produced effects like those now referred to 
anihMftl magnetism. Such influences were held to be 
supernatural, and no doubt they gave power to tho i)ricst- 
hood. In the middle of the ITtli century there appeared 
im Engt^nd several persons who said tlu^y had tho pt)wcr 
:ol^|?imng diseases by stroking with llio hand. Notable 
aidp^gst these was Valentine Oreatrakes, of Affane, in the 
cbnijAy of- Waterford, Ireland, who was born in February 
t62o^'’a1id who attracted great attention in England by 
his supppsed power of curing tho king’s evil, or scrx)fula. 
Many of the Inast distinguished scientific and theological 
: such as Robert Boyle and 11. Cud worth, 

'^timafid' and attested the cures supfioscd to be effected 
by Oreatiiakes, and thousands of sufferers crowded to him 
from' ail paitt of the kingdom (see Colquhoun’s History of 
voL ii. p. 146). 

TheiiMena of a marvellous kind, more especially such 
as imply, a mysterious or supernatural power exercised by 
pae person )^over. another, not only attract attention, but 
take so. firm a hold on the imagination that belief in 
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them breaks out now and again with all the intensity of 
an epidemic. Thus since the time <►{ Groatrakc.s, at .sliort 
intervals, men have arisen who have leil the public caprivo 
at their will About the middle of the Lsth century .John 
Joseph Gassner, a Homan Catholic priest in Swabia, took 
iq) the notion that the majority of diseases uiom; from 
demoniacal possession, and could only be cnreil by oN.»r( ism. 
His method w’as undoubtedly similar to that fellnwed by 
Mc.smor and others, and he had an e.vtrannlinaiy intlin-nco 
over tho nervous systems of his patients. Gassiier, hi*\v- 
ever, believed his power to bo altogether supernatural and 
cunnecteil with religion. 

Friedricli (or Franz) Anton Mosmer was born at Weil, 
near the peint at which the Rliinc leaves the Lake of Ct)n- 
stunce, on May 23, 1733. lie .studied medicine at \'ienna 
uiulcr the eminent masters of that <Iiiy, Van Swieleu and 1 )o 
llacn, took a degree, and commenced practice. Interested 
in astrology, he imagined tliat the stars exerted an influ- 
ence tm beings liviiigon the earth. He identified the sup- 
po.sed force first with electricity, and then with magnetism; 
and it w’as but a short stej) to suppose that stroking 
diseased bodies wilh magnets might cfleet a cure. Ho 
published his first work {i)e l*lttnvtnntm Injlftxu) in 17()(>. 
Ten years lahT, on nieeting witli Ga.ssiier in Switzerland, 
ho observed that the priest eflected ciire.s w'itljont tho nso 
of magnets, by manipiilatit>n alone. This led Mesiner to 
discard the magnets, and to suppose that some kiml of 
occult force resided in himself by whicli ho coiihl infliicnco 
other.s. Ho licld that this force ]»eriiieated tho universe, 
and more especially airected tho norvona systems men. 
He lemoviul to J’aris in 177S, ami in a short tinn? the 
French capital was thrown into a slate of great excitement 
by the marvellous effects of mesmeriMii. Mesmer soon 
made many converts ; contruverh ies uro.se ; he excited tho 
indignalion of tlie medical faculty of Paris, who stigmatized 
liim as a charlatan ; still tho people crowded t(» him. Ho 
refused an offer of 20,000 francs from the ( lovt riimcnl for 
tin* disc losure of his secret, but it is assmted that lie really 
told all he knew' privately to any one for 100 louis. Ho 
received private rewards of large sums of money. Appreciat- 
ing the effiict of mysterious snrroiindings mi the imagina- 
tions of his ]>atients, ho had his consulting apartments 
dimly lightiulund hung with mirrors; strains of soft music 
occasionally lirokc the profound .sih-n<‘c ; odtairs were 
wafted through the room; aid the patients sat round a kind 
of Mit ill which various chemicil ingredients were coiM‘oiti-d 
or sinimored over a lire. Holding each others' haiirls, or 
joined by cords, the patients sat in expectancy, and then 
^Mesmer, clotln-d in thediess of a magician, glided amongst 
tla'in, aireetirig this fine hy a touch, anofh(‘r by a look, and 
making ‘‘pa.sses” wa’fh his ]):ind towards a tliird. Tlio 
cffecU were various, bn» all were lirld to be salutary. 
Ncrvtuis ladiuK becanwi hy.sti*rical or fainti'd : some men 
became convulsed, or wero .sci/od with ]»alpitations of the 
heart or otlu-r bodily disturbances. The Govcrnnu*nt 
app(»inle(l a commission of physicians and inenibers of the 
Academy of Scicncis to investigate tliese phenonieiia; 
Franklin and P»ailli<? ware mcinbcr.s of this commis^iou, 
and <lrew up .an elaborate report admitting many of the 
facts, but contesting Alesiner’s theory that there w'as an 
agent called animal magnetism, and attributing the etleet.s 
to physiological causes. Mesmer liimsclf was nmhaibtf'dly 
a my.stic; and, allhungh the excitement of the lime led him 
to indulge in miiminrt?ry and sensalional effi'cls, he was 
honest in the belief that the phenomena produced were 
real, and called for further investigation. For a lime, 
however, animal magnetism fell into’ disrepute ; it became 
a system ofdowmright jugglery, and Mesmer him^nlf wa.s 
denounced as a shallow etnpirie and im]»nst()r. He with- 
drew from Paris, and died al Meersburg in Switzerland 
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i)ri 5tb March 1B15, Ho left many rlisciplcs, the most 
distinguished of whom was the Marquis do Puysegur. 
'riiis nohlemaii revolutionized tlio art of mesmerism by 
showing that many of the i)lieru)m'*ria might be produced 
by gentle nianipulutioii causing sleej), and without the 
mysterious surroundings and violent iiieaas resorted to by 
Mi'smer. The gentler method \v:u i‘ollowe<l successfully 
by Deleiize, Jiertnind, (Jeoigct, Itostan, and Poissae in 
Prance, and by Dr Joliii IOiliotM)n in Pngland up to about 

ism 

In IKIT) considerable atbuitiou was drawai to the an- 
nouncement by Paron \«»n lioiclienbacli of a so called new 
‘‘imponderable” or “jiilhRiue” developed by certain 
eryst-.ils, maiinel.;, tin- Imnian ln»dy, assticiated with heat, 
chemical acliim, tii* cK i tiicily, jind existing throughout the 
Univeru*, to uliich In- giLVe the name of of/zy/. JVrsons 
sfmsilive looi]\l saw liimiuuiis phenomena near the ptdes 
of iiiiigijcts, oi- c\cn uimjrid Ilje liaruls or hearls t>f certain 
perMUH in wlmsi* bodies the force was .sup[)<»sed to be 
concentrated. in Piituin an impetus was given to 
this vii!W of the siibjeet by (lie tninslatioii in ISHO of 
|{ciclienhacli\s /if smr> fiat ntt, Moifm <fv., in rcfttfioii (o 

Vi(n/ /'b/vv, by Dr (i!reg<»ry, [)rofess«»r of cluniiistry in the 
uniMT.-^ily of Edinburgh. Tln'so lk*artirrln’n show many of 
the phenameiui to be of lliesame nature as those. <l(\scribed 
])revlonsly by Mi-smer, and even long befonj Mcsiner's 
lime, by Swedenborg. Thii idea that some sindi force 
exisU has been a favourite specula! ion »>f seicntilic men 
having a. mental bias to myslieism, and it makes its 
a|»pe:irane.e not nnfreqnenily. 

'Pho lu’xt great stej> in the investigation of these 
phciiomemi was inad“. by .lames lUaid, a surgeon in 
Mancbi‘.-.ler, wlio in ISll began the study of tin* preten- 
sions of animal magmtism or inesinerisin, in liis owui 
wands, as a “ conq^lete seeptie ” reganling all tho 
plieiioimiiia. This led him to tlie discovery tliat he could 
art ilicially ]iiodnee “a ]ici*nliar condition <if tiuj nervous 
syatem, imlneed by a lixed and abstracted attention t>f tho 
inotital and visual eye on one object, not of an e.xciting 
nature.” 'To this condition he g.we tho name of ncuro- 
Iif/j»L (from ctTpoe, ncive, eri'0>>% sleep); b)r the sake 
of brevity, urnnt was .s\ippn*ssed, and the term Jiypnolisiu 
came into general list*, lb aid reail a ]i:ipe,r at a mei'ting 
of tin* lb itish AssiM'ialii'ii in Mam*hcster on ‘Jtllli diino lS t2, 
entitled f*r'H’fiatf I'isstu/ nji t/o <%tr<i(irv Aifaif t/ nf Xcuro- 
II if))nn(isni \ ami his work S rm'ijfimiltufij^ttr tfn' Ifiitinmilr of 
,V< S/i I ji t'itnsnh at n hi! mu tnth A itiin>(/ Mfnfiu tisiHy 

iff it.si i’fth (/ fit! njniit'nms ft/' i/s it tifian in 

t/i^ rtfii/ undi'iar disaisr, was pid>!idied in ISDk It 
is nece.s.suiy to point tliis out, as ciatain recent Continental 
w riters have obtained many of Jbaiirs results by bdlowing 
bis iijollnsls, and h.i\e not adequately recogni/iMl the value 
ol tin* work doiii; by him forty ^I'ai.s ago. llnii<l was 
utnionbtfdly tin* lirst to investigate the subject in a 
.sen-ill itie way, and to attmiipt to give a ])hysiological 
expl.m ili'in. In this he wais mneh aidetl by the physiologist 
Uerbert Mayo, and also by DrAVilliam Tk Car[)ent(3r, the 
latter bt im; the fir'it to recognize the value of ijraiil’s re- 
searches us blaring on the theory of the re Ilex action of 
tho ganglia at the base i)f tlie brain and of the cerebrum 
itself, with whieli (Virpenter’.s ow'n name is associated. 

llecentlv tlie s\ibject has been reinvestigated by 
Professor Weinhobl of Dhemnitz, and more jiarticularly by 
Dr. Uiidolf lleidenb.iin, ]>rofessor of physiology in tho 
university i»f Breslau, who has jniblished a small but 
inti:re.stjng wnu'k on animal magnetism. In this work 
ITciibodmin attempts ‘to explain most of tlie phenomena 
by the physiological doctrine of inhibitory nervous action, 
os will liti show'll hereafter. 

PliM/Ufmem and PhijHhiiu[fical Explanation , — Tho usual 


method of inducing the mesmeric or hypnotic state is to 
cause tho {lorson operated on to stare fixedly at a fticeterl 
or glittering piece of glass held at from 8 to 15 inches 
from the eyes, in such a position above the forehead as 
will strain tho oyes and eyelids. The operator may stand 
behind the patient, and he will observe that the pupils are at 
first contracted from tho ellbrt of accommodation of each 
eye for near vision on the object; in a short time the 
pupils begin to relax, and then the operator makes a few 
“ passes ” over the face without touching it. Tho eyelids 
then close; or the operator may gently close them with tho 
tip.H of the fingers, at the same time very gently strokmg 
the cheeks. Often a vibratory motion of the eyelids may 
be observed when they are closeil, or tlicre may be slight 
spa-Hin of the eyelids. The eyes may afterwards become 
widely openerl. The patient is now in a slecp-like condi- 
tion, and the limbs often remain in almost any position in 
which the operator may place them, as in a cataleptic con- 
dition. At the {^iime time the [latieiit may now bo caused 
to make movementN in obedience to tho commands of the 
operator, and to act acconling to ideas suggested to him. 
Thus, ho may eat a raw onion with gusto, apparently , 
under tlio iminv.ssiuii that it is an ap[)le ; Lo may make 
wry faces uu drinking a glass 4»f w ater when told that what 
lui is taking is castor oil ; he may ride on a chair or stool 
as in a horse race ; he may tight w ith imaginary enemies, 
or show token.s of alb'ction to imaginary friends ; in Bbort, 
all kinds of actions, even of a ridiculous and a degrading 
nature, may be done by the patient at the command of tho 
operator. Another class of phenomena consists in the 
production uf .si illness or rigidity of certain muscles or 
groups uf muscles, or even of the whole body. For 
(‘xamplc, on stroking the fore arm it may become rigid in 
the prone or supine condition ; tlie knee may bo strongly 
bent, with the, muscles in a stuto of spasm ; tho muscles of 
tho trunk may become so rigid as to allow the body to rest 
like fi log, headland heels on two (‘hairs, so stiff and rigid 
as to boar tlio weight of the operator sitting upon it ; or 
various catakqdic conditions may be induced and as readily 
ivuKJved by a few jiassos of the hand. Many disorders of 
sensation have bee.n observed, such as defective colour 
perception, the hearing of special soiiiiils which have no 
objective cxi.steiicc, or ilcafnes.s to certain tones, or perverted 
sensations, such as tingling, prickling, rubbing, &c., 
referrt'd to the .dvin. The patient may remain in this 
condition for an hour (»r more, and may then be roused* 
by bidding him fnr a few" minutes and blowing gently into 
the eyes. U.^uully the, patient has a vague recollection, 
like that of a (listurbtnl dream, but sometimes there is an 
acute renicmbrance of all that has happened, and even a 
feeling uf |>ain at having been compollod to do ridiculous 
actions. Certain i)L‘rsons are Ino^(^ readily hypnotized than 
tithers, and it has been observed tliat, once the condition 
has been siicccs.sfully induced, it can be more easily induced 
a second time, a third time more easily than a second, and 
so on until the patient may bcrao pliant to the will of the 
operator that a fixed look, or a wave of the hand, may 
throw him at once into tli*i condition. Such are the 
general facts in artificially induced hypnotism, and they 
belong to tho same class as those referred to animal 
magnetism, clectro-biological effects, odylic inMuences, ikc., 
accouding to the whim or theory of tho operator. 

ft is not surprising tliat such pheuomena have been the 
cause of much wonder and the basis of many superstitions. 
Borne liave su])[)nsccl that they were supernatural, others 
that they indicated the existence of a specific force exerted 
by the experimenter upon the passive subject. Many 
operators have no doubt believed they possessed such n 
force ; such a belief would not affect the success of their 
experiments except to make them more likely to bs 
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successful, as the operator would readily comply with all 
the conditions; but most of these phenomena cun be 
explained physiologically, and those which cannot bo so 
accounted for will remain hidden until we got further light 
on the physiology of tlio nervous system. 

The symptoms of the hypnotic state, as shown by 
Heidenhain, may bo grouped under four heads (l)tho.sc 
referable to conditions of tho sensorium or portion of the 
brain which receives nervous impulses, resulting in move- 
ments of a reflex and imitative character ; (2) insonsibility 
to pain, and various forms of perverted sensation ; (:i) 
increased irritability of the portion of the nervous syslnn 
devoted to reflex actions ; and (4) states of the m rvoiis 
centres controlling tho inovenienls of tlie t ye, the aceoiii 
modatioii of tho eye to objects at various distances, uial the 
moveinouts of rosjuration, etc. 

1. The of the Semmrittm, lly the .seiisoriuin is 

uioaiit that portion of the nervous system wliieli reeei\L*s 
impulses from tho nerves coining from tlni organs of sense, 
such as those from the eye, car, nose, tnnguo, and skin. 
Each of these iiorvos brings its message to a portion of tho 
central nervous system in intimate cuiinexiun with the rrst 
of the nervous system. This message may possibly anane 
nervous actions associated with cnnsei«aisn( ss, or it may 
not; or the nervous actions of coiiseiousness may be 
traiisiont as to leave a faint impress (»n tlio inemory, so 
that it can bo revived only if no great interval has elapsul 
since tlio improssioii was made on llu* souse organ. Jf, 
however, the impression be vivi<l, then it may be re\iv(‘d 
long afterwards. 'Phis impn'ssion may b(‘ consciously 
pcnicivod, and then any a[»paront ciTect may end ; but it 
may sot up ii set of actions, resulting in motion, whieh are 
apparently of a reflex eliaraeter. Tims, Mip[)i»s(> a perstm 
in the dark; light is suddenly bnmglit before the eye; 
this aflects the retina, and lliroiigh the changes in it the 
optic nerve and central orgiin ; tliere may be eonsciousm-^s 
or there may not ; if tlic jiersnu be wide awake he will see 
the light; if he be asleep JuMvill not see it, at all ^^ellts 
ho will give no indieatiuii of seeing it ; <jii avsaking, lie 
may have a recolleetion of a dream in whieh light has 
a place, or lii.s menniry may be blank ; but iu*vertheh*ss 
the light will <‘ausc the jmpil of the eye to coiitraet hy 
reflex action without his consciousness ; and perbaps, also, 
without consciousness, the slcejiing person may make an 
effort to avoid the light, as has been nolieed in the ease of 
somnambulists. 

Now, when a patient lias been thrown into a Meak 
hypnotic state, there may bt; a vivitl roeollL-ction on a\Naking 
of all that happened during the apparent slee[>. This 
implies, of course, that conscious sensory perei ptions ttmk 
place during the condition. Memory depend.^ on the 
direction of the actenlion to sen.sations. If the effort of I 
attention be strong, the recollection will probably bo \ ivid, 
and the converse is true. Lut this docs nut pri'clude tlio 
RUpposition that sensory perceptions may come and go, like 
the shadows of clouds on aiandscape, without any attempt.^ 
at flxiug them, and consequently with no recollection 
following their occurrence. The scnsoiy perceptions may 
have existed for ho short a time ns to leuve no impr(\ss 
behind. This may explain how it is that in the deeper 
forms of hy|)notism there is either no recollection of what 
occurred or tho recollection can only be aroused by hints 
and leading questions. Attention is necessary, therefore, 
to form a conscious idea arising out of a sensatujii. 

It is generally admitted by physiologists that the 
cerebral hemispheres are the seat of the higher mental 
operations, such as attention, the., although the interdc^pend- 
ence of theaei hemispheres with tho lower sensory ganglia, 
which receive all sensory impressions in the first instance, 
and with motor ganglia, w^hich are, in like manneri tho 


starting-points of motor impulses, is not understood. T'ho 
one portion of the nervous system nuiy work without Iho 
other. Thus, during free cerebral activity we pay lijlle 
attention to W'liat we see <»r hear, and conseqiumtly w’e 
ivinemher nothing. A man in a lewrie may have many 
impressions of sight or of hearing of which he has been 
refdly nncunsciou.s. On the other hand, the cerebral 
appaiutns may bo so attuned with the neipient ]»oilion 
that if tlie latter rt'ceivos a message* tlie loinur .syn!}>a- 
thel ically rcspiuids. For examph*, .a mother snniul .i'>K ep 
is disturbed by tJio slightest cry of lier cliild, allhongh 
loiiii sounds of othiT kinds may not awake lier. 

Jt Would appear then that impivs.-ioiis on the seines 
and the coiisi'ioiisness of im[»res>ii»iis are two se])arate slates 
whieh may occur in a manner independent ly ; that is to say, 
theu* in.i) be pnii l\ sensory opiTat ions, in wliii’h coHseious- 
iiess is not in\«ih i-d, or llu‘re may be tlie c(»nseioiis repetition 
of old im[»re*'-aons, or w hat is called memory. Now if is 
a law of nei\nns :ietion tliat ]»ri»i »-.sses whi« h at first aro 
always *'f a conscious kind may by lepeliticui becinne so 
habitual as to be perbnmcd without consciousness. Thus 
a child leainsto peifonn a j)ii‘i*e of mn.^dc mi tlie piaiioforlo 
by con'^ei(»lI^ ell’olls, oflell of a pailit'nl kind ; ciiell Hole has 
to be reeogni/ed, and the a]»]»ropri.ite nin.M iihir iiioveiiu nts 
required tor its prodiudion on the iiist ruriKMil. *\c*cnted 
with pn eiv,inu and ilelii aey ; blit by and by the music may 
bi‘ perfonneil aecuiabd^ e\en wliiji* tie* afti‘n!iou is diiei*ted 
to hoiiieilimg else. Ill Jik'* milliner, all iiio\einenl.s v\Jiicli 
arc the lesidls of sensory im|ire.>-’iohs may beenmn 
iinconseions nio\emcn1s ; the siiisoiy inqnessioiis arc at 
liist i>:iid alU ntion to ; but as lin y bi < miu* liabilual tho 
mind bccniiH Ic'^s and less engaged in the pioees'<, niilil 
th(‘ ino\»ments ri‘snlling fioin tliein aie pincti«ally 
uneon'-cioii^', A familiar illushalioii is that of a man 
in dei'p re\erie walking along a Mh'iI. Immersed in 
thoiiL’lil, lie pa\s litth‘ or no a!t<‘ntioii lo [la^'sc i.s by; uH 
]ii> eyes ate open, tluir images, or tho.M* of ndjaeuit 
(djecl'i, mn.-t alleet Ills \isijal apjtaiat U", but tlii‘\ aiouso 
eon.^M‘*iis iinpiTssioii, and slill tho'C iiii[ai‘--''it>ns, 
evane-ceht us tliey are, aie snlTn ieiil lo ♦ \eite thti 
np[>ropiiate movements t)l‘ locomotion, 'riie.-'** ni(*\ erm-nts 
are in all re.s|M‘cts like, ^^thlntaly mo\ i‘iiiehl but llie\ are 
not really ^olIlllta^^^ showing thal, by the maeliinerv of 
the nervous s^^sti’in, mo\*-iiieiii * like, \oliintaiy iiio\ eiiieiifs 
may be e.xecuted without volition. It is ini[»oitan( lo 
obsene, liowevc'r, tlail tlicse moM iiieiits are iJie result of 
sensory impressions. A man in flic deejM-t reveiie, with 
his t‘\e.s l)Hiidlohled, lonld not i*\eMite the leqiiisito 
imA'eineiits ; and wlu n we s» e the blind walking in tho 
streets, they afl'ord no eonl ladietion to thi- \iew, as their 
minds are busily caig.ieed in notieing anotlnrsel ofsen-ory 
ini[)iessiuns dciivid Irom the sr iise of f(Mieh, imiscnhir 
iiioN eluent, and iKarin-j, a ^et. of impK -,-ions of iho 
greatest inqiortaiiee to llieni, altlioiigh of litth' iin|»ortanco 
cianparatively to oidin.nv peo[»le, who lire guided chiefly 
by visual iniprcs''lon 

A person in a slate of hypnotism may he, regarded 
us ill a condition in which the ]»art of the nervous 
apparatus assoi i a ted with conseioins perceptiiui is tiiiowu 
t)Ut of gtjar. Without ]»u*v(‘nti]ig tlio kind of mo\ eluents 
wdiich would re-tdt wcio it really in action. Impres- 
sions are made on the sensory organs; the seiisoiy neives 
convey the impres.sion to a ]iait «»f the biain ; in tho 
deepest euiidititui of liypnotisin these iinpi may not 
arouse any consciousness, but the result maybe the kind of 
moveuienl which W'ould naturally follow sup[iH.siiig tho 
person hud been conscious. The movenieiifs inude by the 
hypnotic are chiefly those of an imitative kind. It has 
often been noticed that tho mere sngge.sti»>n of the movo- 
luent may not lie enough to Lxcite it ; t«> secure succese^ 
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the movement must be mode before the eyes of the person. 
For example, it is a common part of the exhibition of such 
persons for the operator to clench his fist ; the patient at 
once clenches his ; the operator blows his nose ; the patient 
dues likewise ; but if the operator j»erfornis these actions 
bcliind the back of his patient the chances are that the 
patient will not repeat tlio niuvenicnis. 

'file condition seems to bo one in which the sensory 
jmpression leads to no conscious perception and to no 
voluntary nnivemciit, but is (piitc sulHcieiit to arouse those 
nervous and niuseular inoclKinisnis which lead to iincon- 
Bcious imitation. The iKilient is in a .sense an automaton 
played upon by the o[)LTator through the medium of the 
patient’s .sensory organs. It is important to observe that 
in deep hypn(»tism the. jiat lent has no idea corrcspoiiding 
to the movcme.rils In* riiakes in oliciliciice to tlie. example 
of the operator, t’or ( Aariiple, Kuppioso Ir i Ls swallowing a 
glass of wat(‘r ami the ()j»orator tells him it is castor oil, at 
tho same time making the requisite grirnace.s, the patient 
will iiniliite these grimaces without liaving any idea either 
of water or of castor oil. The grimaces are purely 
imitative, without any connexion with the idea which 
W'ould naturally excite them. Thi.s i.s the case only with 
those dt^eply hypnotized. In some cases, however, the 
liypm>ti.sm is so deep as to resemble coma, and in the.so 
tliere is no trace of any .sensory imtiressions or of move- 
ments. In eases where the hypnotism is .slight, tliero imiy 
be a curious mixture of etfect.s. Kero the ]>atient may bo 
partially eoiiseious of the recpicsts made to him, and of the 
imitative movenumts executed before Ids eyes; to some 
extent he may n\si.st the commands of the operator, ho 
may feel lie is being fooled, and yc.t lie may perform many 
ridiculous actions ; and when lie awakes he may liave a 
vivid recolleelion of the events in which he participated. 
A hypnotized person, in fact, is in a state similar to that 
of the somnambulist, who acts the nioveiueiitH of a dis- 
turbed dream, ’riicro are many degrees of tlie sleeping 
state, from the profound condition resembling coma to that 
of the light .sleeper who starts with every iSouiui. In Home 
sleeps tliere are dreams in wliicli the sleeper is so occupied 
with the jdiantoins of thought as to pay no attention to 
oxtenial impressions, nide.ss thc..se be sulHciciitly })owerful 
to awake liiiii, whilst there are other sleeps iu which the 
boundary between the con.scioiis reception of new' impres- 
sions and the reproduction of old ones is so thin ns to 
permit of a blending of the two. In tlii.s kiml of sle(‘p, a 
Bpoken word, a familiar touch, the suggijslion of soinolliing 
in kcjqnng with the Ihouglits of the dreamer, are sutlicient 
to change* the current of the dream, and even to excite 
movements. When llie ideas of the drennier cause 
movements corres]M>iiding to tlie.se ideas, then the <b’oanier 
bcconios a .somnambulist. He acts tlio dream ; according to 
the depth of the se!ni'eonsciou.s state will be his capacity 
for responding to external in;pressioiis. Some soninarubii- 
lists respond to external suggestions re.adily, others do 
not ; and in all there is almost invariably no recollection of 
the .state. Arliii(‘ial liypnotism is a condition of the .same 
kind, thougli usually not so profound. 

The question now' arises as to how this artificial Btato 
may be imluced. In one awake and active, all Kcnsory 
impressions as a rule are quick, evanescent, and constantly 
renewed. New successions of images and thoughts pass 
rapidly before the mind during walking, working, eating, 
or in the leisure hours of social life ; but none last so long 
as to cause fatigue of any particular part of the body. ]Iy 
and by there is a general feeling of fatigue, and then sleep 
is needed to restore exliausted leilur •. Ibit if the attention 
be fixed on one set of sensory imprc*^sions, fatigue is mueli 
sooner experienced than if the impni'^sions aro various in 
kind and degree. Thus one or two hours spent at a 


picture gallery or at a concert, if the attention be devoted 
to the impressions on the eye or ear, usually cause fatigue. 
It would appear that the method of exciting hypnotism by 
causing the patient to ^aze at a bit of glass or a bright 
button depends in tlio first place on the feeling of fatigue 
induced. At first there is a dazzling feeling; then the 
eyes become moist ; images become blurred end indistinct, 
and seem to swim in the field of vision ; the field of vision 
bccom€i.s unsteady, and ju.st about this period ideas do not 
pass ill the mind in orderly sequence, but irregularly, as in 
the few minutes immediately before passing into sleep. 
At this stage also the pupils become widely dilated, and 
the oyobalLs become more prominent than usual. The 
innervation of the iris must bo understood, so as to 
ap}»rccittte the physiological meaning of these changes. 
The mii.scuhir structure of th(3 iris is supplied ‘ ‘by two 
nerves, the third cranial mjrve and the sympathetic nerve. 
If the third nerve bo cut the pupil dilates ; if the distal 
cntl of the nerve be irritated tlie j)iipil contracts. On the , 
other hand, if tlie .sympntlietic nerve be cut the pupil j 
contracts, w'hilst if the distal end be irritated the pupil 
dilatc.s. The.se ex[)erimental facts show that the radiating 
fibres of the iris which dilate the pupil are under the 
control of the sympathetic lU'rve, wliilst the circular fibres 
which contract the pupil arc .supplied by the third. 
Further it c.an bo show'ii that the eorpora quadrigemina, 
tw'o guiiglionic masscis in the brain, are the reflex centres 
for the regulation of these movements. The optic nerve 
from the retina supplies tlie sensory stimulus which causes 
the pupil to contract. Tims, sup))o.se light to be brought 
before the eye while the pupil is dilated; the retina is 
affected, a stimulus is sent tj> the corpora quadrigemina 
along the fibres of the optic nerve, and from the corpora 
quadrigemina a nervous infUieiice passc.s along the fibres of 
the third nerve to the cin ular fibres of the iris, causing 
the pupil to contract. It i.s al.so very probable that the • 
corpora (juadrigemina act as reflex centres for nervous' 
iin[)ulse.s regulating the calibre of the blood-vessels of the ' 
eye, the va.so-motor nenes. If we apply these facts to the . 
case of a hypnotized person, w^e find that (1) the pupil of a 
hypnotized person contracts (‘iiergetically when light falls 
upon the eye, .showing that the reflex mechaniam is still 
intact; (2) just before tiie hypnotic state is induced the 
pupil dilates, indicuiting feeble nervous impulses passing 
along the third from the c(jri)()ra quadrigemina; (3) at 
first, the eyeballs seem to sink in, but when hypnotism is 
complete they proji ct in a manner similar to what Has , 
been observed in an animal when the arteries supplying 
the head have bu n compressed so as to make the brain 
amemic or bloodlc*is; and (4) the ophthalmoscope has 
not shown any change in the calibre of the blood-vessels 
of the retina in the hyj)notic state. From a consideration 
of these facts and inferences lleidenhain was at first 
incTinoil to beli(*vi*. that hypnotism might be due to a refiex 
influence on the ve.ssels of the brain, causing theui. to . 
contract so as to permit the , pas.sage of only a'-small 
quantity of blood, and make the brain anfemic. V This 
views how'cvcr, had to bo abandoned, as the faces of 
hypnotized persons are usually red, and not pale,* as the/ 
would be w'crc the arterioles contracted. Further; Heiden- 
hain performed a crucial experiment by giving'; to his 
brother nitrite of amyl, which causes dilatation^ 'of the 
vessels by vaso motor paralysis, when he BtUl found 
hypnuti.siii could be readily induced, showing that^ the state 
was not causctl by deficient blood supply. 

lleidenhain has advanced another and more probable 
hypothesis. During the past tw’cnty years a ' new *mode 
of norvoiis action, known as inhibitory action, has been 
discovered by physiologists, A good example is supplied 
by the innervation of the heart. This or^n‘ has nervous 
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ganglia in its substance by which its rliytlnuic contractions 
are maintained. Further it is supplied by the vagus or 
pneumogastric nerve and by the sympathetic. Section of 
the vagus is followed by quickening'^of the heart’s action, 

, and stimulation of the lower end causes slowing and, if 
the stimulation be strong enough, stoppage of the heart, 
however, in a, tetanic state (which would be the case 
if theJdbres qf the vagus acted directly on the muscular 
structure of the heart, as*a motor nerve), but in a state of 
complete relaxation or diastole. Opposite results follow 
' section an^ stimulation of the sympathetic fibres, it has 
boon clearly mado out that the terininai fibres of both 
nerves do not act on muscular fibres but on ganglion cells, 
those of the vagus “inhibiting’' or restraining, whilst 
those. of the sympathetic “ accelerato ” tJio ai-.lion of (he 
cells* . Inhibition is now known to play an important part 
in all nervous actions, and it w'ould sccni that any power- 
ful impremon in a sensory nerve may inhibit or restrain 
motion. This is strikingly seen in some of the lower 
animals. A ligature applied loosely round the thigh of a 
. frog whilst it lies on its back ai»pai*eiitly deprives it of all 
powea of motion. 1'he weak sensciry stimulation in this 
' case seems to stop voluntary motion, rressure on the 
internal organa .of such animals as the rabbit, although 
gentle, iSomotimos causes paralysis of the lower or hinder 
limbs. Again, it has been ascertained that, whilst the 
spinal cord is the chief reflex centre, the reflex activity can 
be inhibited by impulses transmitted to it from portions of 
the cerebral hemispheres which are in a state of high 
activity. It would Appear then that, if we suppose one set 
of sensory or recipient cells in tlie brain to be brought into 
. a state of exalted irritability by the preliminary operations 
of hypnotism, the result might be inhibition of the parts 
^devoted to voluntary inovem'ent. In like manner, the 
il’jilptivity of sensory nerve cells may beroino inhibited. 
./Thus stimulation of a certain cutaneous area, say the arm, 
by a mustard plaster, has been found to IcAver the sensi- 
Ijility of the corresponding portion of skin on the opposite 
arm. The theory then offered is that “ tlie cause of the 
phenomena of hypnotism lies in tiie inhibition of the 
activity of the ganglion-cells of the cerebral cortex, . . . 
the inhibition being brought about by gentle prolonged | 

' stimulation of the sensory nerves of the face, or of tlio ! 
"Auditory or optic nerve.” 

?V According to this view, the portion of the brain devoted 
t;-tb voluntary movements is as it were thrown out of gear, 
^jand the movements that follow, in the hypnotic state, are 
pinvoluntary, and depend on impressions made on the senses 
the patient. To understand h^w this is possible, we 
:’lhU8t now consider shortly some of the views presently 
K'',held as to the action of the brain. Tlie researches of 
Hitzig, Fritsch, Ferrier, Hughlings Jackson, and many 
.. (Others indicate that certain movements initiated as a 
,'^:cons^ueQce of perception, and of the ideas thereby called 
are due to nervous actions in the grey matter in 
. .c^ktain ^eas on the surfaco*of the cerebral hemispheres, 
and that l&ere is another class of movements which do not 
.Require, the, agency of the cortex of the brain, but depend 
on ^the> activity of deeper ‘centres. These deeper centres 
.are the optic ^thalami, which receive sensory impressions 
from all of the skin; the corpora quadrigemina, 

; which Vi^eive luminous impressions from the retina; and 
the ooipora striata, which are the motor centres whence 
emanate. , influences passing to the various groups of 
''inuscled. No doubt other sensory centres exist for 
hearing^ taste, and smell, but these have not been clearly 
ascertained. In the caso of conscious and voluntary 
movements carried out os the result of external impres- 
sions, the excitation would pass first to the thalami optici 
or coq;^ora '^u^j^bdgemina (visual), thence to the 
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cerebral hemispheres, , whore ideas would be called forth 
and volitional impulses gonemted ; tliese would then bo 
transmitted downwards through the corpora striata (motor) 
to the crura cerebri and spinal cord, and from 1 hence to 
special groups of muscles, thus causing s[n'ciflc moveinoiita 
Suppose now that the portions of cerebral heinispherea 
connected with ideation and volition were tlirown out of 
gear, and that a simihir .sensory impression was made on 
the person ; again the path of nervous inipulst s would be to 
the tluilanii optici (tactile) or corpora quadrigemina (visual), 
and from tliRiice directly through corpora striata (motor) to 
crura ccrcbri and spinal cord, then passing out to musidcs, 
and causing movements as precise as those in tho first in- 
stance, «and a[)| airently of tlie same character. 'Iho diflcrcnco 
between the two i)perations,]iowcver, w ould be this in iho 
first t]im*e w’ouhl be movements following jierceplion, idea- 
tion, and Volition ; in the second the same class of niove- 
moiits would beeflVcteil by anautomatic mechanism without 
any of tho psychical operat ions above alluded to. Th is theory 
has the merit of simplicity, and is in accordance with ino.st 
of th(‘. facts. Tho chief difiicnlty in tho way of accepting 
it is to understand why, if hypnotism be so induced, it is 
not induced much of teller. One w'ould .suppose that, if 
gazing at u coin and having a few passes made with tho 
hand were snilicient to bring about physiologiiral change.s 
of such importance, men w'ould bo oftener hypnotized iu 
daily life than they are. Ihit it is to be remembered that 
tttteiitiuii is seldom fixed on one nbjec.t so long as in the 
experiment of produiing hypnotism. The first occasion 
tho experiment is made, even with so-callcal snsi'optiblo 
persons, the time occupied may bo from 10 to 20 minutes, 
and during all that time the attention is on the strain, and 
feelings of fatigue are excited in tb.e W'ay above described. 
Again it is well known that .sudden and strong senst>ry 
im[)ressions often paralyse voluntary action for a time, 
even in ordinary life, and w hat is called “ [>resencc of 
mind” really means tliat power of si‘lf-conti*ol which 
pre.vcnts the bodily energies being paralysed by stnmg 
sensory impressions. A carriage bearing down on u 
nervous lady in a crowded street may deprive her of all 
power of moVf3nient, or she may automatically run here or 
there in obedience to the shouts of the bystaiuleis ; but 
one with coolness can thread her way among the vehicle.s 
witluait fear or trouble. 

A hy[>nt>tized person is tlierefore to bo regarded as an 
automaton. “To cause him to move Iiis arm, the image of 
a moving arm must pass over his retina, or an unconscious 
sensation of motion must be induced through passive 
movement of hi.s arm.” 

2 . hisermlnJit'f/ to Pain, It has often been noticed 
that in the mesmerized or liy[>n()tized perstm tliero may bo 
complete insensibility to pain, so that de^p pricks with a 
needle arc not felt. During deep hypnotism a pin may 
be run into the hand witliout pain, but pain will bo felt 
on awaking, and pulling out tlie pin in the waking state 
w'ill cause acute pain. It w'ould appear that certain nerves 
may convey tactile sensibility whilst others convey only 
painful imi>ressions, and in certain forms of paralysis the 
patient may have tat;tilo sensibility without pain, or tho 
reverse. In hysterical w'orneii, as has been shown by 
Charcot and others, disorders of sensibility of this kind 
are not uncomnum, indicating changes in the nervous 
centres. 

3 , Incrensf^d liejlex S))asm of MvscUr , — One of tho most 
striking plienuinona of the hypnotic state is the ease with 
which certain voluntary nnuscles mivy be rendered stitf. 
Fur example, if tho operator stroke the skin over the bi< cps 
muscle 111 the upper arm, the limb will be at tuice power- 
fully flexed, ami the biceps can be felt still and rigid. To 
understaud the phy.siologioal exi>laiiatioii offered of thia 
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pliciiomcnon if. will be ncpORsnry ftlioHly to floscribo tho 
mechanism of reflex acts. If a sensory nerve be irritated 
at Its i»criphery, say in the skin, a iktvous impulse is trans- 
mitted to a central nervous orison, sncli as tlic spinal cord, 
and tlirougli tlic agiiM*y <>f ner\e cells in this organ 
inipnlscH are. tlien traiii inil ted b> inotco- nerves to muscles, 
causing movements, without any o|iiT:dinn of the will. 
Thus u particle of fn.id ':etling into tin* larynx irritates 
sensory nerves i.f Mm va;jii.-, and then' is a rellex spasm of 
vari«)us nnisrl n nl i .vpiialion, c.aising a violent cough. 
That Siieli relli v :n N rmt only can occur without the will, 
but ill s)»ilo ol j<, 1 . . Iiow'ji hy IIm* want of control o\t*r a 
SiU'i’ze wlioii flic la irjit.dcd hy snnn'. Now thesn 

riiflex ceiitic; in (I.'c I'erd are I' liti.dly niuh r the c»*iitrol of 
!Hgher ((Mitu s in the hiain. If tlje a'/enu-y of the. latter bo 
H'lnoved, tlic activity of tin' coiil ccnt.re.^ is iiien*a.u-ih and 
ivlle\ a<-iion. .ne inoie I'a-ily iiMlini-d. 'I'his wt* Lave 
a^-Mifncd t'» tin; stale of the h^j'iiolie. If a p»»rtiou of 

Ids skin In' .Jinked, lii-t oiM' lnusi*l(‘, say tho one iinim*- 
diatily iindir tin* skin .'■Iroked, will heconn* still’, lluni in 
«»hcdii in-.' to n I.i \v rc'ulat in;; icilex action.-, namely, that 
thc\ t'-nd 1 m lifi onn^ *lithl-’e(l :H‘cordIng to tin si ro;u\th and 
dur.ilioii ol t ho stinmlns, other mm cle.', In'oonn* light, ainl 
si> on liiiiil th“ whole tiimh he<-omes catalejdic. Tliis 
j*]iciioiii'-;i"n IS ^.o Well de.ciihodh\ 1 1 eijliadiaiii that v.o 
(|i|olc as t'‘lh)W.^ (|i]v. ‘Jd, :I I ) : 

“ W II ii Ji 'III 111' h i (• ul I'-Ili x i; I lliiliilll \ Uills. Ics alenc 
w Ill'll In* iiiiiiK •liat' Iv ini'I- r llic .utM nj skin w lii'‘li li.' •. 
ii- . II ‘J h'l ''ll In 1 hi.', cuiiilil Mill it l■;(.l \ to hiiiig siimlc iini-.ch't 
Mi'l '.’I'tillh cl iiiii'ilc; I'lj.) ii.l'l'i ;hli.ui. Mill 1 liilN III nieiisl i:il“ 

lie a' sjifi j il iiinha lull. 1i«. i, Sh.'kiii'a th*- lull ul i'.- ihiniili can*, s 
I 1 1 "I I t III! lull (I c,\ ml . d '• |i h in) St ia..i!.i I leg I lie .>1, i.i 
nil I m.i-tt.i'l « ue < ■’ i h. h- (J h* ;c iiiiif tin* \\i 11 k'lcu n 
ti.iii wliiili il li.ciwlcii oiM* li.. . 'Mil :i ‘‘ '-lilt in‘i-K 
aiitldii't I hi' '-kill .it oiM 4‘iiMi« r (it ill. iiii'iilh h .ul- to (h-.toitiei) (tl 
1h' iiiuiith nil Ih'l "mI", «i\\ni'; 1<» tlic (<m:i. Im.ii nf tiic inihcl. -i 
iicci inl t In 1 Wli* Il 11,1 irOi'dilyi * uicwh.il niure iiicrcasi il, 
NM* llic .ililc, li\ CMiit iliiMMi il I It i1 ihii ni :i 'h Illicit •< h >U1> ef .skill, to 
set in ill li\ il\ iiciJilu'iii lU'j' .I'ul Ucl nil ghcij.- ufinu-i !<•, :iccoi iliii"; 
1i» 1 h'* ill* ,1'' '• "I n 1 1 1 1 1 M 111 . ih'l . w Ih II j V 111 1\ <- 1 1 oki* 1 he li.'ill ol 
111 .’ tliiiMih, miU lli< .Hull''..* i-lia.ti-i of lliij nicmlnTaic 

c.i'l m tili'.i'\. Il I 1 hike -I. Ill'*', 1. 0 ’ inh'l', I he li.h iliii niU -i 1.'-, 

c-)icii.ill\ 111 ' llf\,ii i (,r the Inc'i I tiili.icl (>ur jjiiticiil cmm, 
lloW I Vi I, ‘’ill 1 1 ' inl .ilul I .■! ' h I.l . I 1 1 the clI.MW, the llji|MM‘ .(I 111 

niM til- h ic; II!) Mii.illi I II li. I’ll di I.ii’Imi iiuicisc of ll.c 

illil. nil'll. Ill - 1 Illi 1 In. I .hill l!,c .]|.I i imi-> ]• . .nc thiown il.lo 
S|| I 111 , I. 1 !l ■ I 1 !,' \\ Imlc 1 Ilijl) ;t ji| I, II 1,'C»\ Jl \ I. .• ■!. tint ll.c 
Ingln ‘•t ilc->o i- oi hllc\ II I it ihihl V mu'il. Mr .\. 

Ill I h iih.iiii -It-; ijiiM'lly hi ‘ci a • 1 e,\ .. iki- tic* 

lull <>l Ills I< II liiiiiiili. I’h..-' ul llic c\..ci .«■ .-ioii ill 

will! ]i ill Ill -I'lwh it ol 111.' h..il\ hill, 

ollici. \ U'l will tie- lolii'XNl"' I 111 ' !'• . h-’lji IVcIn 

•ill. 1 t I'll. - 1 i;u'' . oiiiN iiit I I \ I II 1 eg III 111 ■ j.'i • I ' I >n 'ii mip to 

.iimth T : -Icl't Ihnmli, Icit hiii'l, hi! ti'h’iiM', ''ll uj'p r :inii nml 
sht'iilil'i, iu'IjI .slioiililcr :inil aim, Jiciit I'h.iim, I’l'^ht IciimI, hit 
1. It In. h. ii 'ht Ilii'.h, lij.t h mu^-Ii- nl m,tiiatioii, 

Il III ill - 111*, k. Itiil iiow I I lu-l [Hit an ■ ml toil. I .-.liiki! 
f'-i.ii'l'.' !l>‘ !i tl :i III, ami til' ii'.mi .il oiu I ill .ii'i' :i.4. In.sl.ilil 
I ■ ’ I \.lt !| Ul I .r 1 he \' !|. .I" h' dl V Oi'i U: a I |» n lli M I h»I 1 1 >! V <'\ i clul a 
Ml .^1 f I.t ' h. 1 ' ' . !i. Ill I ri.ih il'!\ I III h'ln \ ll .' .1 111 \\ollhl 

•-vtilld hll'iil’ 1 hul I 1 . ' 1 .11 .1 ' I ' c.i.'i'ihl il n..t 1,1 1 Iii‘ Ijlli's! Mil 

!|!I\ 'A'i 'i! 1 1' 11! ill nt 1- j.’ 'liiill \\'C!i.l l..'io|l. lllutcl. 

l! i 1 (•,. nil,; I t!,il Ol h C\|H I uim lil l'M|uilc tli.' ;Ocillc-t 

• iu1 loii, 1 " ! 'll i\ I .* A 1 1 V . 'ill 'll! I’ n I il 'll out.’’ 

This minditliin of tin* mu-clc-i is f\:n lly like that in 
catalijiiy, .1 ]>cciir.!r lu rv 0 . 1 ', di r.m" ; and liyinnJ i.''m may 
he rogardi d .• ^ an Mrrniehil eatalch.-y. 

I. l*ti >' I'//' J\Ih fi> • in'lnf ot ili*' JI 

Tie* clKnioi s ill tin* e'^c.s Itave heeu alreatly alluded 
to. Tho ]»iJ|)il.^ dilate, Mil' evelids open widely, and tlic 
<*Vi*halls i>rotnulo. (). eieini ul!'' the upper eyelid droops, 
that rtie eyelid-A seem do- c l. (t has olten been assorted 
that clairvoyant.^ son with the eydids dosed, hut they are 
rcMilly partially open, ddie moveim ut.s of respiratiem arc 
often (piickened from Ih to oti nr 'jo per minute, indicat- 
ing stimulation of the re.spiratory ceiitre.s in the medulla 
oblongata. 8omctimcii the flow of saliva is increased. 


Hallnciiiations of sense may occur, though they are rare. 
One man in tho hypnotic state ex|)erienced a strong odour 
of violets. 

There is a class of phenomena referred to tho hypnotic 
state of a very doubtful character, inasmuch as we have 
to depend entirely on the statements of the person operated 
cm, and no object ivwi tests can be employed. Such, for 
example, are various disturbances of sensation, hearing 
with the pit of the stomadi more acutely than when the 
sound is made In the usual w'ays tow^ards tho oar, and the 
appliciilioii of the hand of the operator to the body giving 
riso to pi'ofoLind slec‘[» or dreams, induced dreaming, &c. 
Again it. U asserted by Tfeidenhain and Griitzner [Breslauer 
AftJL No. I, February 1880) that unilateral 

li}[uiosis is [lo.ssihlc. Tlm.s stroking the left forehead and 
temple caused iniiiiol>ility of the right arm and leg. 

“Shokiiig oil Imlli i-Iili , I .iimc .‘4 of all four limbs; no 

biii.il jni,il\-,i-: or ;ip'i isi.i. riiiliitci.il .stroking eiiuses i*ro.ssi*tl 
c.i!.ili ji,y .mil t.M i.il |i.ii.il\ si.s, :iccoiii|)anicil wlicii on llie left by 
:ijai.i-i:i. If ill 'uMinoii to iimk'itci .)1 stroking, iUid this being st ill 
iii.iiiii imcj, jlii> iiiiii'i lie stroki'il, then the saniG rcHiilt is 

In ni'jht iil.icjl 1 . il l.olli li.nl lu cii .sll'okl'd fvoin tho bogiu* 

II !ig. . . . Mi ll iiiMiM ul <il 111 .' Milimu: of tbo JU’in ly ine,T.ns of 
Mo- ..I’o, \oliiiii. |i I l;m iii-lMiMniil for ^■‘;t iiiiiil ing ibi* bulk of tho 
limb liv <h j'liitiinuil of \\ ilrriiinl mo\ I'lm-nl'; oi a roeonling lovorj 

]‘io\.‘. Hi. it 1,1 it.ili'plic .mil the nuimlily of blooil (incim- 

r.(i|nciii'c ol ilin Mi'i'iil.ii Cl 111 1 I lull ) sinks I'lioniioUsly, wJiiksi, it 

: imiillii'M ■»ii-.]\ n m tl<*olli. i ;inn. W Im-ii the ciil.'ih'p.sy is ciii |(3 

b\, the ijii.ml li \ of 111 . mm) m i1m‘. il.il -jit'i .iini iimicascs, whilst in 
1 lie ot li< I .‘II III it. .-ink . 1 1 II II]' nii.iiii, p. hi ). 

Cliaicot bus ]u)inti'd out. that in ( (‘.rtaiii kinds of hysteria 
ill woiiii'ii Mure an^ vcinurkahlo unilatiTal disturbances 
j or iK'rvcixin'K of M'u ory iMi]»n's.-;ioiis of colour. Pheuo- 
' mciifi of tljo> .‘■itiiur kiuil buvi* been ohsorvod by Cohn, 

! Ih'idc'uliaiu, rmd others in liy)»noti/Ail per.soiis. Thus A. 

I I h'ideiihaiu horuiiu' ‘'oinph t ,>ly colour blind in the eye of 
I till) cal. side. All Cnhuirs ajipeured grey in dilVercnt 
I ilrgree-s of hri-'lil iiess, lr.)m a <lirty dark grey to a clear 
i sih or gre}'. 

I “If ojic .\i be III 'ill . 1 with mI lupin, wbilst tlu* (‘(Tort of tbo 
l.it lcr is iii.ikiii'; It i .'i( pi .1 iiM c, till' pli('iioiri('n:i of cohuir bliiHliifs** 
me ill III.;- il . 1-1 loll'iv.'. I'll ..ii-l Lici-ii still n|i]M‘;ir 118 ditlVn-nt 

sliuli s of t'li'v ; Mill' :iii.l m ’. 'o\\,ou tin* otlnr luiiiil, do Jiot iippear 
giv\. 'riu \ .ipji* Il dull If. It i\ ill ihc diircu'iil sliigi's of ati'opiu 
jiciioii • -y 'low .ippc.iM picv, witli a glinnnrr of blno; 

sldw , M IloU :i; p* iis | uic hliU'; ffutti sUdJC, \4*lloW :ip|i('nrs 
blue with .1 fll'du Hi;:.' ot ».lio\\, '-oJin'W li.ut U.S ill tlic SO-cnllcd 
, .slnig;’ic of the til'll!-, I , \ 1 - 1 . . 11 , \cl]ow is.scrji, :is it vv4*r»;, through 
I a blue Iiii-I : /.,.//// vi llo\v :ip]icars mostly yelluvv, with 

, aliii'p’ot lilu. . \\ hi u l.luc i. iiird, tlio corn .s]Kmdiiig re.sult is 

l.iiiimd ; lli.it 1 -, .M l;i i idiic will) a stiglil vc.llow tinge is seen. 

I Jiuiiii ’.Im .11 iioii oi .iii.ipiii tlii“-i Ms;iii4iii of yi-llovv or bine ]HW.se3 
1 fiom I.-, liuoii 'i 1 Ilf ' oil! i.i I foloiii 1i> 1b(j right colour, vvhilut 
j red ! I'-'o ' dy .ipp .r .is dillcrriit sli.ulcsi of grey” (lleideii- 

, lull a, p. a.») 

it'si; fii-M are Int'in'.Ming as sliowlng perverted scusa- 
I lion in tlie jcirti. ul.ir individual afl'ected, but they throw 
I no light rn the cmi'litioii of Iiyjniotisiu. 

I It is r\id' lit thill tliat animal magnetism or hypnotism 
j is a pivuliur jdivsiologii'id condition excited by perverted 
I action (»l (crtaiii part.s of tbe'*ccrcbral nervous organs, aud 
! that il is not, imi i'd Ity Jiny occult force emauatiiig from 
j the opouitor. Whiht all tlio phenomena cannot be ac- 
j coufitod fur, owing to the impevfect knowledge we possess 
)f tiu' fniu tioiis of the brain and cord, eiK^ugh has been 
talj'd to .'^liow that just in proportion as our knowledge 
has iiK-i eased lias it been possible to give a rational 
e.\plaiialinu of some of the i>benonicna. It is also clear 
that till! [)er verted condition of the nervous apparatus in 
hy pilot i.siu is of a serious cjiaracter, and therefore that these 
exjM rimonts should not bo performed by ignorant empirics 
for the sake i>f gain, or with the view of causing amuse- 
ment. Nervous persons may be seriously injured by being 
subjected to such experiments, more especially if they 
[ undergo them repeatedly ; and it should be illegi^ to 
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have pnl)lic exhiMHoiiR of the kind allndt^d to. Tlio 
medied profession has always been rightly jealous of the 
employtneiit of hypnotism in the treatment of disease, 
both from fear of the eftects of such operations on tin 
nervous systoms of excitable people, mid becMnst-. stub 
practice is in the borderland of quackery and of inipostnri'. 
Still in the hands of skilful niwii tluro is no reasnu why 
the proper employment of a method iiillueiicini^ the nervous 
Rysteiu so powerfully as Jiypnotisni should not he the 
means of relieving pain t»r of remedying diseuse. 

T,ft( ralurr, -A very cuniph’te ]iiltlio«^T.iphy A\il! Ik* found 
peiuk’d to the article “ ]M» Min'risnw*,” / -• 

lI'-H Srirurrs J/rV/Zcrt/t-.s* ((lcu\icinc si'-iif, hi :i'l.iiin»n, 

braid, Acu/vz/^/io^O'///, Lomloii, l8t:’»; I'.llinlsnii. *. 

hondoii, 1840; Cuhpihoiiii, nf' Mini/r, ll tif, 

•liU'i/nf. i.i)iidr)ii, nn l!n Ti'i ’/ v 

ctiufainf'd ill Popular Su/if rsfifc'ii'i, n.i <,>(' lA w#/' . 

Kdiuhiirgli, 18r»l ; Scoivsliy, Zoi^hr Mu i o t i .,,t , Lniidun, 
llu^JjcM i5<*iiiu*tt, Jjf'rtuir on fj.t M.m tt i>i' t'loi- 

bnrgli, isr*l ; lu*icJioid):i< Ji, Iii'>>or,lhs i.i /, ill. / 

Ucnlf Li\fldy Crnslali i‘^al inn , n.hl i'ittin-i-i! /• ih <■ 

rrlolion to Vital pi.iii lalid l'_\ l>i* ho ,"i \ ; 

ill this voliiiiii' the d<u*trinr «»r ndWii- Uii-.f m! h>i|]i'; Vii.l- w 
ijiicli.'itiiiii, ])o rlinaisnt^ nt imhhh- >1 ih /rn-/h‘'*ii n-\ !iiiiid«»n, : 

Ah‘-.\Mudi'r Wood, fVliat /.% M. m.. i I‘,diij‘»iii‘.'li, ls.»l ; W < 

liotil, is'rreib Lirtm.'i ni ,it' ini.nl .sm , li.m iiti-i by .1 ' 

( ^ilnulioiin, Kdiiiliui;.dij I'oili's . 

Modem Mi’snu'i'inin^ l.'Hidon, I'^'lo. S-w .d -» M,iii.l-ic\ , , 

of Mindy riondon, 1 '7*> ; .onl •• ^j** ■ iilU < .n i»* oIim, 1/ •'< ^ 
1‘Inisiohujijy |». r»ir A'-/. (v\li«‘i<’ Il'»' .mil. or .Ml-jupt: t-i .ii.i.t.J 
Ibr many of tlie jdn iioinMi.! I llii* II ''n «il .i dt uiiii ois el- i 
inlliit rii'iiig aii'l govi'iinn'C ;dl niii r uu ai d d i.m \ l,ot;d-'M. 
1.S7 t. The mi»st n-. I III . 11 . onitl tli' <• ii i \\ dMn* t<<ui d 

ill I Icideulianrs /itunial t .sin , ImiMld.d )v W Ind 

with a prcliu'i! 1)\ (I. ,1. lowinm i mikImh, l^^o. \ n\ .j li.i 

and clear arrount ol' .t 1» .in..- •m t!“* ]*l,v • >>1 

hypnoli.sin, .*■«’'• If*-* nlli il. t ‘I /. / 7\. >} ,- /> . • /’ 

Aerofiu^i ih/ffteni, \ ol. ii. p. ‘J'.i s,/ , l.oiid.ui, I '1. ^ • 

MAf-IXOLlA, L., the lypii-iil geiin *. of tin o>'l' r 
JIar/iiu/ian named from kicire Miignol, pi*»i', <, ur vf 
medicilio and brdsiny at ^^onlpel]ier. It e(.id jiis ahoid 
fourteen species, distrilmleil in dapaii, and the 
llirnahiyns, as ncll a.', iu Noitli .\uiriii‘i aii<l Mi si*. •(If* 
Candolle, Prod^ i. 70 ; beiilliam and llo.»i . r, t: ./ //. i. 
18; A. Cray, ///., xviii., x\iv.). 

^Mugnolia.s arelrei..s vv shiiibs uiih in‘er,;'rei'n orderiiUioiM 
foliage. They bear cons[iicuou.i, ami oth ii laige, ti jgr.ni!, 
white, ro.se, or ]MUjde llou«*r.-5. 'I'ln* srp.ils aio Ihi w; in 
number, the petals six to tw»l\e, in Ino to four seiie. - i' 
three in each, the. stamen.^ ami c'ii)kU bi iii*/ nunmni, 
The fruit coiisi.st.s of a nui.ibrr of follicle:-; wlilrli ihld r * 
(contrary to the rule) along tlu* outer edge io ail^iw (h • 
scarlet or brown .‘^ochIs to (.aMjie, bill wliirh are -mo'-ndr l 
by a long slender thread. < M' the ()hl World sjncic'., tlie 
earliest in cultivation ap[»ear.s*to Ii.ive Inen J/. 

Desf. (rnus/nri/(ff Salmb. ), of (’’liiiii, of wliiih Ilu* I ml. 
were. jircHcrved, as well as ii .'-d niediein.illy and to soa..ou 
rice (Pickering, C/inm. Hid, o/*7‘/., p. dOO). It, togoilmr 
with M, funratii^ Alldr, was 1 1 aiepoi IlmI to l',nvo)n' in IT.'!! 
(Paxton’s Bol, Die,) and thence to N'orlli Anr iitM, and i; 
now cultivated in tlie m^hlle Sl.itis. Of tlie dai.im- e. 
magnolias, M. Kohusy J)0., and the. jiuijilc ilo\\c*rc'l .1/. 
ohovata, Thiin., were met with by Kaeinpfer in 1 d'.m. Thiy 
were introduced into Engl.ind iu I70‘J and le-pcci- 

ivcly. The species jV. pmnU.iy Andr., tie* dwaif uia;.;Mi ha, 
from the nfoimtaius of Amboyna, is neail\ evergreen, ami 
bears deliciously scented flowers. It was intr ahiced in 
1780. The Indian species are tlirci* in mmiber, J/. 

H. f. et T., allied to eompirna of Japan ; J/. ap/.onorarpay 
lloxb., and |ho mo.st iiiagijiticcnt of all magnolias, J/. 
Camf^diii, IT. f. et T., wliich forms a conspicuous fealnro 
in the scenery and vegetation of J^tarjiling. It was 
discovered bx Dr Griffith in Bhutan. It As a largo forc.<t 
tree, abounding on the outer ranges of ^Sikkim, 80 feet 
htg^ and from 6 to 12 feet i||^irth. Tho ftowers are (i to 


1 10 inche.R across, apponrin"^ Iv fop' tlu^ lev cs Tlipy vary 
‘ from white to a deep rose colour (Hook, fib, HL Him. Pl.^ 
pis. iv. and V.). 

'I’hc first of the American specie ; br.*ughf. tt» Kuropi* (in 
I hy Biinmler) was M. 1.. |* ibuiul in low 
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M ,\f A‘ I S, I j 1 I Niri* o " J I r\\ (l.ii-i 1 ‘-7^,, mu miiucut 
< I •!! san • hi'U!! L .•ml I'hv u . J , w i.. Ik.mi r)i!iii M:iy 
l.uij, t j.- I .ul\ s'lhinrd ..iT'*!'.' » I. ‘Ill .'!■.■ hm " liU h w.i.-i 

1) to-’* • ' d and ."-I »' I Im u. d hv ii. 01 , I. Six yi ;i . 
!>) t iioi .ui'di ^ < ml V .U .it\ v.i 1 • Ujjilnmnhil 

I l*c a Nrai c«*ui'-t* ai Sl"tlvh"liii in Pi i .•• iln 7.^ ’.ihniMin? \’ 
! After .-.oini* tiun* ^’| i‘i;( in I'.-n •.'. nnil* r ( I.m I m ..n* 

tind 'i’i'ihi.ird, Ma'>mi - si 1 1 !'‘'i .it ih iliii in I I in- i:iir 
'*11 hi'loiojogy and phy-m. in ll."' noiMi.il;>. in I.".’! 1)»' 
w .IS I b'chil c\ti aor<lin:ir\ and in tsr> mdiniiN pirl i*r 
of 1 h'- ^c .snl»jt J t lb* (lied I, l'-'70. ]{| tii.s 

p w hicli a]>pc’U*rd i hi> lly in P •/ / 'id . J .d n ,ii,d 

in tlu* pnbli.'*ali'*ii.s of th • 1^ ilin f'i\ of S- a n. i 

i-ovi. r a wi'l'- ran v* of « li* n n- -1 an i }•!: •. ic.-l .-nlj|'‘(t.’ Ills 
lii.-l nn n.ioir, jnd.h !; d in I S wliilt* In* \ .is 'ynt a 
.^Indi'iit, w*'i-; *1 d'-'' I . i**ii "1 tli' m* "ii-; Inil.mmi.uiilit y 

! ol fim-ly di\ ill; d io- *, id* I « ], ai d l■-*l.dt. Kroui IS*J7 to 
' 1 ■'.»,» la* wa-’ <i*in|'i*'l mi-np wild chrinn ,jI r« .-fai’i In*-., 
I rrailiid ia th'- ili -iN'iy i.| snlph.'\ rtliionir, 

I and i.- I'lliit'ai : a* d 'I'mI Ihmr .-all* ami, in c*.njnn«t iin 
j with Nimmi mnlh i. ol p^'rindii' and. ’!'hi* ah-m pli'-ii i-t 
■ iu l.loMil (|SJ7 l.’O, thi* .11 ol y:'-' '! I.'m: 

i (1-JI I I ), tin* \a[»oni’ ]n '‘s.-ni » .s of watar and v.na n- 

i .Si ,!n1 i > 11 ^ ( I I I at), llurnio nlorl 1 irity (l8’r»ib 

I ( I Sdd), iiidii.'l I "11 of rni ri'Mt'* ( I I ). < "!*.ii (■' in'. .*} I,, j.f 

j Mi ga.'O.*^ aiui ]>ulari/.i1 ion of h* .it ‘ .'o' 

I sumcof ihi* nmny .subjects of w hii h h«* t H it*d |•’r<'^'l Idl 

i nMw.ir.l.s In* <l(*\otcd nmc)i aftcntl*»n to th.> ‘till ' ' cd 
I om*.*-lioii ol •iMthcrnirincy in gas«-s and \:i}.o‘ » j-[ * • i.dly 
, to the b<li:i\ionr in rcspi'ct of* rlry and moi.'f an, .'irsf 
'In tho thi'i'inal cfli'ds prodiici*d i»y llm « omi: n'-'Ttion of 
I moisture on .solid snrfacc.s. Many of In'-; papers were 
i Irainlatod and published in tlio J'fnlnsudVn .>! Mat/.fclnc, 
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MAQNUSSON, Abni (1663-*1730}, a scholar to whom 
we are largely indebted for the preservation of the old 
Icelandic literature, was born in the west of Iceland in 
1663. *In hU youth be resided for a time at Uvamm, 
then the residence of his mother’s father, Ketil the priest, 
who was a well-known copyist of manuscripts. In 1663 
ho came to. Copenhagen, and was eini»loyed by Bartholinus 
at first as a copyist, and afterwards to investigate the 
monuments and ancient customs of Norway. In 1697 ho 
was appointed secretary of tho archives of the kingdom. 
Before this he had begun to collect Icelandic nianus(*ripts, 
his earliest acquisition (l/ufda) being in 1687. From that 
time he steadily persevered, but his great acquisitions wero 
chiefly made in Iceland, whither he went in connexion with 
the royal survey in 1702-12. Tho old and important 
manuscripts were by that time falling into neglect, and it 
is more than probable that without Ami’s intervention tho 
greater part W'ould have been lost to us. On his return 
from Iceland he was appointed professor of history and 
Danish antiquities in tho university of Copenhagen, lie 
is said never to have recovered tho shock caused by tho 
mischief done to his library by tho great fire of Cop enhagen 
in 1728. He himself had never tho courage to ascertain 
exactly what he had lost ; but it appeared afterwards that 
scarcely any MS. of real importance had perished. On 
his death on 6th January 1730, he bequeathed his property 
to the university of Copenhagen for tho purpose chiefly of 
publishing Icelandic manuscripts (Arna-Magnman Bequest). 
The first voliiine published under tho bequest was Njala^ 
which appeared in 1772, and was succeeded by a number of 
valuable publications of the samo class. Ami left behind 
him no literary work of any consequence, and his notes and 
historical material were mostly destroyed in tho conflagra- 
tion. The signal service which he rendered to Icelandic 
literature lay in his judicious and extensive collection of 
the old manuscripts, and investigation of their history so 
far as attainable, at a time when they wero rapidly being 
superseded aud disappearing through neglect. 

MAGO was one of the most common Carthaginian 
names, borne among others by tho reputed founder of the 
military power of Oarthcage, and the Punic admiral in the 
war with the older Dionysius (see Cartj{A(>k). The most 
famous of the iiamo was tho youngest of the three sons of 
Hamilcar Barca. He accompanied his brother Hannibal 
on his expedition into Italy, and held important commands 
in tho great victories of the first three years. After tho 
battle of Caiinio he marched through southeru Italy and 
sailed to Carthago to report the successes gained, lie was 
about to return to Italy with strong reinforcements fur 
Hannibal, when the Government ordered him to go to help 
his other brother, Hasdrubal, who was hard pressed in 
Spain. He maintained war there with varying success in 
concert with the two generals Hasdrubal, until, in 209 B.C., 
his brother marched into Italy to help Hannibal. Mago 
remained in Spain with the other Hasdrubal. In 207 he 
was defeated by M. Silanus, and in 206 the combined 
forces of Mago and Hasdrubal were scattered by Scipio in 
the decisive battle of Silpia. Mago maintained himself 
for a long time in Gades, but afterwards received urdei^s to 
carry the war into Liguria. He wintered in the Balearic 
Isles, where the fine harbour Portus Magonis, Port Mahon, 
still bears his name. Early in 204 he landed in Liguria, 
where he maintained a desultory warfare till in 203 he was 
defeated in Cisalpine Gaul by the Homan forces. He 
received orders soon after to return to Carthage, but on 
tho voyage home he died of wounds received in the 
battle. 

The name of Mago — but which Mago is uncertain — is 
* attached to a great work on agriculture which was brought 
to Rome and translated by order of the senate after the 


destruction of Cvthage. llie book was regarded as a 
standard authority, and is often referred to by later writers. 

, MAGPIE, or simply Pub (French, Pie)^ the prefix being 
the abbreviated form of a humui name (^rgaret^) applied 
as in so many» other instances to familiar [ animals, as this 
bird once was throughout Great Britain, ^ough of late 
years almost exterminated in many parts, &d now nearly 
everywhere scarce. Its pilfering habits have led to this 
result, yet tho injuries it causes are unquesribnably ex- 
aggerated by common report; and in many countries of 
Europe it is still tho tolerated or even the cherished neigh-* 
bour of every farmer, as it formerly was in England if not 
ill Scotland also, ’rijcre is ample evidence* to provie that it / 
did not exist in Ireland in 1617, when Fynes -Morison* 
wrote his Itinerary^ and that it had appeared there within 
a hundred years later, when Swift mentions its occurrence 
in his Journal to Stella, under date of 9th July 1711. < It 
is now common enough in that country, and . there is, a 
widespread but of course unfounded belief that it was in; 
troduced by tho English out of spite. It is a species that^ 
when not molested is extending its range, as Wolley ascer- \ 
tainod in Lapland, where within the last century it has i 
been gradually pushing its way along the coast and into"; 
the interior from one fishing-station or settler’s house^ to' 
the next, as the country has been peopled. 

Since the persecution to which tho Pie has been subjected 
in Great Britain, its habits have undoubtedly altered greatly^ 
in character. It is no longer the merry, saucy hanger-on ' 
of the homestead, as it was to writers of former days, who, ’ 
M'ere constantly alluding to its disposition, but is become ^ 
the suspicious thief, shunning the gaze of man, and knowinf^'-! 
that danger may lurk in every bush. Ilenco opportunities.- 
of observing it fall to the lot of few, aud most j^ersons ; 
know it only as a curtailed captive in a wicker cage, where, ' 
its vivacity and natural beauty are lessened or wholly lostf-j 
At large few European birds possess greater beauty, the;| 
pure white of itij scapulars and inner web of the flight^);, ^ 
feathers contrasting vividly with the deep glossy blick ori^ 
tho rest of its body and wungs, while its long tail islusitrous 
with green, bronze, and purj)le reflexions. The Pie’s nest . • 
is a wonderfully ingenious structure, placed either in high* , 
trees or low bushes, and so massively built that it will , 
stand for years. Tts foundation consists of stout sticks, ' 
turf, and clay, wrought into a deep, hollow cup, plastered ,! 
with earth, and lined with fibres; but around th^ is*! 
erected a firmly-interwoven, basket-like outwork of thomy ' 
sticks, forming a dome over tho nest, and leaving but a;^i 
single hole in the side for entrance and exit, so that tbo/' 
whole structure is rendered almost impregnabla , Herein^ 
are laid from six to nine eggs, of a pale bluish-green freckled'^' 
with brown and blotched with ash-colour. Superstition sis'; 
to the appearance of the i’ie still survives even among many 
educated persons, and there are several versions Of a rhyming 
^adago as to the various turns of luck which its presenting ^ 
itself, either alone or in company with others, is suppq^^ 
to lietoken, for some of theta versions conUadict on^',’.' 
anotflcf in details, though all agree in this that jthe si^bt^'^ 
of a single Pie unquestionably presages sorrow. 

The Pje belongs to the same h amily of birds asj^ 

(vol. vi. p. 617), and is the Corvus pica of Un^seus, 

Pica caudota, R melanoleuca, or P. of i moderm^ 

1 anfl “ Madgo,” with the fwe origin, 

quently given in England to the Pie ; while in-l^noe It WConiBOnly' V 
known as Martfol. if not tonued, as it is iusome district ^ .{ 

^ A compendious summary of this will be found in Yiumll’a JMCith , ^ 
Birds^ o«i. 4 , ii. pp. .S18-320. ^ V % Iv. ’ 

• His predecessor Derricke, in 1578, eald: — ’ . \ 

•* No Pies to pineke the Thateh from honiieiVr'^V' 

VO breed Ip Irlshe grqunde : , ; ;;• 

But worse then Pies, the same to wnm - ' ’ 

atbou■lUldenlele ^fou]lde.^Vy^.s''•/^^^^ s ^ 

London, 
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oniithologistBy who have recognked it as forming a dis- 
tinct genus, but the number, of species thereto belonging 
has been a fruitful Sburce of dilctissionu Examples from 
the south of ^differ slightly from those inhabiting 
the rest of Europe, ahd in some points more resemble the 
P. hbrth-western Africa ; but that species 

has a patch of ' l^are skin of a fine blue colour behind the 
eye, and much shorter wings. No fewer than five species 
have been d&'eriminated from various parts of Asia, extend- 
ing to Japan ; but only one of them, the P. Umopiet'a of 
Turkestan and Tibet, has of late been admitted as valid. 
In the w^st/of North America, and in some of its islands, 
a Pie is found which extends to the upper valleys of the 
Missouri and the Yellowstone, and has long been thought 
ehtitled^ to 'specific distinction as 1\ huthouia ; but its claim 
thereto is.‘now disallowed by some of the best ornitliologists 
of the United States, and it can hardly be deemed even a 
geographical variety of the Old-World form. 1 n California, 
however, there is a permanent race if nut a good species, 
Jf^. nvMalliy easily distinguishable by its yellow bill and the 
b^re yellow skin round its eyes ; and it is a curious fact 
^liat on two occasions in the year 18G7 a binl apparently 
similar was observed in Great Jlritaiii {Zooloffiat, ser. 2, [»[». 
706 ^ 1016 ),. ‘ (a. N.) 

MAHABALESHWA II, a hill station in Satara district, 
hnd the principal sanatarium in the Bombay presidency, 
India (17® 58' N. lat., 73"' 42' E. long.), occupies the sum- 
liiit of a range of the Western GliAts, with a general eleva- 
tion of 4500 feet above sea-lcvcl. It was established by Sir 
.John Malcolm, the governor in Bombay in 1838, who 
obtained the site from the r4ja of Hatara in exchange for 
another patch of territory. The superior elevation of 
Mahdbaleshwar renders it much cooler than ^bUherdii 
(2460 feet), but its heavy rainfall (about 240 inches) makes 
{t alinost uninhabitable during the rainy season, it forms 
;the "retreat usually during spring, uthI occasionally in 
autumn, of the governor of Bombay, the commander-in-ehief 
of the Bombay army, and the chief oflicers of their establish- 
ments, and has the usual public buildings of a first-class 
aanatariunL The population was returned in 1872 at 
2769 . ' 

MAHABHARATA. See Sanskrit Literature. 

' MAHANADI, or Maiiaxuddy (“The Great River”), a 
river of India, ‘rising in 20^^ 10' N. lat., 82'^ E. long., 2.'> 
miles south of Rdipur town, in a wild mountainous region 
of the Central Provinces. At first an insignificant 
'htream, it flows in a tortuous easterly course tlirough tho 
hills in a rocky bed until it reaches Dliolpiir in Orissa. 
.'Fimm this point it rolls its unrestrained waters straight for 
t]hLe'""<>ttl;erniOSt line of tho Eastern GlijUs. This mountain 
line, it pierces by a gurge about 40 miles in length, over- 
Icmked by hills, shaded by forests, deep and tninqnil, and 
navigable at all seasons. It pours down upon the ()rissa 
delta at Nardj, about 7 miles west of Cuttack town ; and 
after traversing Cuttack district frc»m west to east, and 
throwing off numerous branches (the Kdtjuri, Paika, 
Birdp^ Chitartald, &c.), it falls into the Bay of Bengal at 
l^loe^Pbint by several channels. 

>./>^[1^6^Mahanadl haa^ an estimated basin of 411, '^00 miles, and 
its rapid flow mndcra its maxiruum discharge in timo of Kood second 
to that of no Aher river in India. During unusually high Hoods 
1,800,000 cuhiefeet of water pour every second through the Nar.lj 
gorgoi oii6*^lf of which, nncoittrolled by the elaborate eiiihank- 
m'eiita,'.|k>i^'^over the delta, filling tho swamps, inundating tho 
rico^fidds, Slid converting tho plains into a houndlcss sea. In the 
dry^eather theidiftcl^ige of the Mohanadi dwindles to 1125 feet 
per ^;Sffort8have been made to husband and utilize the vast 

water upon the Orissa delta during seasons of flood. 

Each of me tl^e bran^os into which the parent stream splits at tlio 
delta head is regulated by a weir. Of tho four canals which form 
the Qrissa inflation j^tem, two take off from the Birapa weir, and 
one,'^ithit8 branch, fipm Ijie Mah&nadi weir. On the Slat Deceni- 
Ooveri^^t,^)^k dyci the whole canal works from 


the East Indian Irrigation Company, at a cost of £041,368, 6inc<^';« 
which timo the gradual prosecution of the Orissa schotuo to com- 
pletion has been sonotioned. The canals thus taken over and 
since coinpletod, or carried to an advanced stage of eonstmetion, are * 
the High-Level Canal, the Koiidrapara <*anjil, the TaUhinda Canal, 
and tho Mdchhg^n Canal, with their i5{>trihutaries, de.sigucd to 
irrigate a total of 1,600,000 acres. 

MAHANOY CITY, a post borough of the United 
States, in Mahanoy township, Schuylkill county, Pennsyl- 
vania, lies at a height of 1211 feet above the sea, 50 miles 
north-east of Harrisburg, with a station both on tlie liChigh 
Valley and on the Philadelphia and Reading Railway. It 
\va.s founded in 1859, and owes its existence to tho great 
anthracite mines in the neighbourhood. Two public Lalls‘ 
a public library, two weekly newspapers, and tho increase 
of its popidatioii from 5533 in 1870 to 7181 in 1880, 
betoken its prosperity. 

MAHASEER, or Mahseer {I Aarhus moml), a kind of 
barbel, abundant in tlio rivers of India, e.si>ecially in pools 
of the upper and more rapid gtrcnms where they issue from 
the niouniainous ]mrt of the country. It is one of the 
largest species of the famil}" of carps, attaining to a length 
of from 3 to 5 feel, and exceeding sometimes a weight of 
70 Ih. Its body is well-proportioned, rather elongate, and 
somcwliat like that of the European barbel, but covered 
with very large scales, of which there are only twenty-fivo 
or twenty-seven placed along tho lateral line ; tho dorsal 
fill is armed with a long and strong spine, and tho mouth 
provided with four slender and short barbt'ls. The lips 
are sometimes produced into fiesby h>bes. To tho fisher- 
man in India the maluiseer aibtrds tho sanic kind of sport 
as the salmon in tho Brit Ish Isles, and it rivals that fish as 
regards size, strength, and activity. Its flesh is likewise 
much esteemed. 

^\ .VI 11 )I. i.c., “ he who is guided aright,” the third caliph 
of the house of "Abbds (see Mohammedan Emrire). Tho 
name of Abdul i is also that which the Shfitc Mohammedans 
give to Ihoir Messiah, the last of the Imams of tho houso 
of bVli. it was under tho name of al-Mahd( that ^lokhtilr 
proclaimed ‘All's son Mohammed as tho opponent of tho 
caliph'Abd al-AJulik, and, according to Bhahrustani, p. Ill, 
tho doctrine of the Mabdf, the hidden deliverer w'ho is ono 
day to appear ami fill the oppressed world with rigliteoiis- 
noss, first aros». in connexion with a wild notion that this 
Mohammed had not died but lived concealed at Mount 
Radwd, near Mecca, guarded by a lion and a iianther. Tho 
liidden Imiim of the common iihi'ites is, however, the twelfth 
Imam, Mohammed Abifl Kasim, who disappeared mysteri- 
ously 879 A.T). The belief in tho appearance of the Mahclf 
readily lent itself to imposture. Of the many pretendants 
to this dignity known in all periods of JMoslem history 
down to the present day ^ tlio most famous was the first 
caliph of tho Katimito ilynasty in North Africa, 'ObakballAh 
al-Mahdl, who rcigiu'd 909-93 1 a.d. From him was named 
the capital the dynasty, the once mighty city of Mahdfya, 
tho p(*rt and entrepot of Kairaw.^in (see Mohammedan 
Empire under tlie reign of Moktadir). Another groat 
historical movement, heatled by a leader who proclaimed 
hin(it;elf the Mahdi (Mohammed ibii Abdallah ibn Tiimrut), 
was that of the Almohadks (y-v.). 

^MAIll^], a French settlement and town, in the ^falabar 
district, ^Madras, India, is situated in 1 1'* 41' 50" N. lat. and 
75“ 34' 25" J*]. long., to tho south of tho river ^lahiV with an 
area of 1445 acres, it i*s tho only French possession on 
the w'cst coast of India, and is in charge of a chef ‘de-service^ 
subordinato to the governor-general at Ikmdicherri. It 
is now a decaying place, with most of its chief buildings 

Tlius thoTC arc at tho present date (1882) three acttial protendante 
to the dignity of Mahdi, Slkikh Mohammed of Dongola in tho 
Egyptian Sudan, tho Sheikh El-Svau.*)! in Tripoli, and a third in ths 
Vilayet of Aidin. 
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» |)iclnicsquely situated clofio to tbe river mouth. Tlio 
popiiliition in 1871 wajs 81 'J2. It coiiUiiw a Itomau 
« ('atholic chupel, a Rchool, and a i)Ost-oftire ; and a 

long wooden bridj^o maintained by tin- Uritish Government 
giv(is aecesK U\ the tt riJtory beyond the river. 

MAUI l\ ANTIl A, Tin:, a ;jion[»ol naiixe .states fonniiig 
U ]*oliticcil aj^ein'N nmlei lli' riinn lit. "1 lbtinl»ay, India, 
ln'twern I I' :•::(! !| 'h l.it. arid * l! ‘ iO' and 
74”/) ill* jin .111 i •.» .iImuH -int)!) Mpiare mill's, and 

• an i slimaii’d poji’il itimi oi MV, *'■»/». ll is lioundrd nu tlie 
N.lv l»} 1b«* ui '!.d' - ot ainl Dnn^arpni, on 

tlie S.l\. by K on lln* S. by Kaira di.-tiict, and 

dn tlie AV, by tl.i- jiali\o -l.ile.'^oi iJ.iio.ln andllio. iVdanimr 
aooney 'I’In* .Mild K'.ialha teiiitiTy ir. divid«d amoinr a 
lnj|id»er td’ i liiil <»!. tin* i ija id Kd;)i' l.s by i.ir tin; 

nm.st iliipo! t lilt . In May 1877 t]n*M*. rbiriv Wniv rlie* innd 

in di\ i"!i acf.ordiiiL' to lln ir impoi I anre and the 

eNlelil id’ tln ij' jiii’lMh'. hoii. Tlieh' are 1 Wo .*^d:it»*s of the 
sicond il.r.-, llirif of ltn‘ llnrd, nine of the foiuth, nini* of 
the littli, lniii‘tei‘n of tin* .‘-ixlli, and fmirti.a n of the .'-evenlh 
ehr 'I'ln* entire revenue;, ailloiint 1»» about f I 1 O.tdJt). 

MAIIMl'l) o|.' (;n\ZM (b7 11 <)')<)), known al.u» as 
Al.dinnid, : oil of SnbnlJ iy in, was l-otn <)<*(ujer 2, 1)71. 
Ili> fame nsl ehieily on his siieei's.-fii) war :, piilienlar 
ln> iimnemn^ in\a-ion- of India. I!!^ rnili : ^.i))aeit}, 
iidn iiteil from lii^ fiiher, Na-ir-nd-din Subidvtiy,i'n, was 
st (('iiythened by \millifnl evpi rii. nee in tlm jsdd. Snbid.- 
Ii:.'in, a 'rnrl.i slave, of Aljdiyiii, y,n\irm»i* of Kborasaii 
tinder Abd’ nl Malik Nhli, kin.; id’ tlie S.iniaiii dynasty id* 
Piohhan, e.ii ]y biom-Jd. liimsi If to iiolin*. lb* was raised 
In hii^di oUnj' in tin* stal * by Al[di ;in’.s MiM*e. stu*, Abii 
I.di.'ik, ami in Ib'dJ \.ii. (1)77 v.i*.), by tin* elmiee of tlie 
nobles of (Jlia/ni, lie beeaim* their lulir. Jle .s«u>n be;;an 
t o make, eniii|n'*.d ; in the iiei‘jhboui iiu; eonntrie and in 
theve wai -. he wa-i ae» oinpanit d 1>> liisyoinn.; son M*iiiimid. 

< >11 Mill: «»eia ion, when Mahniiid w.is t'ouHef'n 3en.-' of 
a'y.*, ],i^ adviu* wilh re. pert to a miliiiiy operation in tla^ 
liilb \\a,-i a.pj'ioMil and udopled by the y.enerals. In fo're 
lie had le.ielii d ev« n this aye he. i-neoiinlei ed in two oAja'di 
lion, iindi r hi - l*illier llie 1: di.in fmcis of .l.iip.il, raja, of 
3..i]ii'i»s whom ^■al aikl i yin III !i .ill d on the I km jab frontier. 

In t>I' 1 M.dimud w.i'. yoAenmr <d Khora>an, wilh 

tin* till'* of ,s' .ful.lanldlf ( “I'.w I .nl of thoyiale^), l>y the 
K’iniaiii emir, AluT n) .MaliK N'nh, Two year.s later, his 
lallier Snbid»!i;’m ilied in the neiylibom hood of riiilMi, 
liaviny deibiiid Jn.s .'■e^'i.ml . -n, bni.iil, wlm wav then willi 
him, to be hi 1 ^.Ul‘^s ; ; oi . A :.oin as I m el had aN^-iinnd 
the f i/\ ereiyid V at l!.ilKli, M.ihmiek V)ho was :il .Nishapiir, 
addii'-M il him in fi iemlly tei jm , a division of 

the tenil.M l‘‘ . liehl b\' I'n-ir fallur -d death. Ismail 
rejr.'tid the pioijo.'^ d, aiKi w.e-' iimin.dialely alt.ieked by 
M .limh 1 and didiated. lii ri’eatim.; to (dia/.ni, be theie 
\I'-h!i ll. ,iml wa'^ ini]n i'-miC’d, and .^lahnmd ol*taimd nnda 
[Hit.-. I [. e\. r a MA i ll it'll of Klnn'.i-.in and tMi.i/ni (llt)7). 

Til • t!l;.'.M.i\i (l}n:i ty is s-um tbn 'v n-koned by natiYi* 
histoiiai- ll) i.omnienee with Siibiik tiuin's eMnijnest. of 
Jhisl md K ti-d.’ir (!>78). i»ut Subuktiuin, throughout his 
reign III (di'oii, eoulinni.l to u- knowledi;e, the Saintlni 
SUyA'iainlv, did Mahmihl abo^ nhtil the time, soon after 
Kiieeei'ding to Iil^ father's dominions, v\hen lie received 
from the ea .j h i.f r-a didad, A1 Ivadir jiillali, a or 

lobe if hoi»Mur, with ;i ht.ir i tcoe.iii/iny his soveiei^ody, 
and uudei riiiy. on 1 f.i th- 1it!i . .^r/.vA.'/.- (•* llly.lit 

Hand of tliL* ^i )te’’., and t'l Mtll-if ("‘Guardian 

of tlie Miith ”). I'n-m lids tone it the name of 
the eali[*h that is in.-i-iibed mi Mahmihl’s roin.s, together 
with his own new tillerJ Previously the name of tlio 

* Kven bi-'t’oru hucceeding hiii fritlior hi' struck coins in his own lianaf 

Ni-silmr (Nisliapuj), when li« was governui* of KhorAsan. 


Rtim/ini sovereign, Mansilr bin Niih (successor of Abd' ul 
Malik) is given dong with his own former title, Saif-cd- 
daiiluh MahniAd. The eafliest of those of the new form 
gives his uamo Mabmitd bin Bubuktigfn. Thereafter his 
father’s tiatnc does not appear on his coins, but it is 
inset ibed again on Itis tomb. 

'rile, new hoiionrs received from the caliph gave fresh 
inipnlse to Abdimuds zeal on behalf of Islam, and he 
i-o.^olved on an annual i*.\peditioii against the idolaters of 
India, lie ei>ul«l not i|iiit,ij cany out this intention, but a 
great part of Iiis reign was orcupind with his Indian 
eam[>aigii.s. In J0t)l) a.i>. he started on the first of these 
evpeditimi.-., but it dues imL njipear Unit ou this occasion he 
went faiUier tliaii the hill roniitry near Peshawar. The 
liostiie altitude of Khaiaf ilm .\liniail, governor of StstAn, 
called .Mahmud to Unit provinci* for a short time. He was 
apjieaseil by Klialat s spi'ialy suhinission, together with the 
gilt of a largo sum of money, and further, it is said, by his 
subdued op[)niu nt addn .s^ing him as anHdny a title new at 
that time, and by whieli Malmiiid eonfitiued to be called, 
though he did not foiimdly ado[)t it, or stamp it on Ills 
coin.s. l'\)m \ears later Kiialaf, incurring Mahmud’s difi- 
pleusiiro again, was iiiipri:-oned, and his property con- 
tiseated. 

Malim lid's army iirM, ern.'.-.ed the Indus in 1001, 
oppo.ved hy biipal, lajanf biliure. Ja’qifd W;is defeated, and 
Alahnnid, aft'a- bis ri'lnrii Irom this expedition, is said to 
have taken tin*. di-tiiu*ti ve appellation of G/tdzi (“Valiant 
for the Faith "), Imt lie is rarely so called.^ On the 
m-xt oecasiun (loob) M.ibmnd advanced as far as Bhera 
on the fllielnm, vvlien lii.^v advei.^aiy Anang-pAl, son and 
^al^Ts.sor of Jaipal, tied to Ka. liuiir. The following year 
s:uv Miihniiiil at Multaii. Wlien lie was in the Punjab at 
thi-vlimi‘, lie In .lid of tbe inva-ion of KhoriisAu by Ilak 
Khan, ruler of Tran ^oxiana (wlmse daughter Alahmiid had 
married). After a rapid m.irilibaek from India, Mahmud 
lepelleil the invad«*rs. Ilak Khan, having retreated across 
tln3 Oxus. retiiiMed w^h n inforccinents, and took up a 
j»ositi«»ii a. few mile.s fi"jn Palkh, where ho was signally 
defeated by Midinnid. 

Two years laid eiiqiMd siiieo his last visit to India when 
Mahnnid again eiilered tbe l"nnjab (1008), this time 
for the, expi'L^.s jivirpo'' '. of elr.mlisiiig Sevvali Pal, who, 
having become a Mii>MilnKUi, and been left by MahniAdin 
charge of Mull in, Jud relap.seil lo Hinduism. The Indian 
<*anij)ainn of the iellowing year (lUOt)) was a notable 
one. Ne'.ir the. linbis Mahiniid was opposed again by 
Anang [»al, .sup[)..:frd by ]>o\verful rajas from other parts 
ol Indl i. Alt' T a M vuie \ight, Anang-pAl’s elephants were 
hu terror struck by liie lire missiles flung amongst them by 
tlie invjidi rs that tbey tinned and Hod, the whole army 
ielre:itii)L; in cunriision and le.aving MaBrnful master of the 
iicld. * .'tlalmiu'], after this victory, pushed on through the 
I'linjab to N.i j.'r k«'»t (Kangra), and carried off much spoil 
from tilt* lliii'lii tcmjdes'to enjicli his treasury at QhassiiL 
In Itni Midimiiil, after a short campaign against the 
Af.gbaiis miller Mobaniiiied ibii Sur in the hill country of 
(Jlior, marelied again into the Punjab. The next tinm 
(1011) hr* utlv.inecd to Thanesar, another noted stronghold 

“ 'rij«- « ij,p. u.r P».iniir hint tlii.H liilu (1526). He hiniKolf Wits 
tit. Ui.’i.iiiminl'iii Kiu;; m1h» Ii:mI ‘'onquerod Incliji^ the first bning 

hult.Ol M. hi lilii lill l<'l. ' 

'I’Im- ll i*n, ni A\liii h iiafoi* lii.stiniaiis liave described tho vflEeris of 
Ml unlik»' tin* m*«'oniit given by Do Joiuvillfi of the 

(ovfk 111.' Y»lii^h e.'msLMl such con.stematiou to tho amiy of St Louw 
Munctliin;/ iiiurr tliiiii two crntiirios Inter — ^gave rise at ono time to the 
iiU'ji lli.it hoim-tliiiig like mod**ni iirtillery was meant, 'llie fact that 
n:i}iltt, 1 ia U distinctly mentioned os having l)cen used by Mahmdd on a 
luiiT occasion, and the knowledge that petroleum is found at several 
places on both sides of the Indus near the scene of the fight with 
Anung pAl, furnish the most Drobable ^pt^ngtlon. 
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of fiinduism, between the Sutlej and the Jnnina. Having 
now found bis way across all the Punjab rivers, he was 
induced on two subsequent occasions to go still farther. 
But first ho designed an invasion of Kashmir (1015), 
which was not carried out, as his progress was cliLcked at 
Ldh-k6t, a sti*ong hill-fort in ttie north-west of the INmjah. 
And then before undertakiiighis longerinmad into f Mndiisi.ui 
he had to march north into Kliwarizru (Khivsi) against his 
brother-in-law Mami'in, who had refused to ai knowk-ilLM; 
Mahmud's supremacy. 'Hm result was as usii.il, aiul 
Mahmiid, having committed Khwarizm to a m w rnh i-, 
one of Mamiin's chief officers, returiRsl to his oapii.i! 
Then in 1018, with a very large fimv, he pionciled t«i 
India again, extending lii.^ inroad this tinio to the gre.il 
Hindu cities of Mathra on the thinina and Kaii.aiij cai tin' 
Ganges. To the glory of reducing Iho one and ifieivin-j* 
the submission of tlio other h»^ added, as was lii^ eiistoni, 
the further satisfaction of <;anying biuk gre.ifc fcil«»res 
plunder froth botH to his own country. Three >taiv 
later he went into India again, marching n\er m arly the 
same ground, to the support, tins finH', (f tin* raja «i! 
Kaliauj, who, having imide friend.sliipwilli the Moh'immcih'u 
invader on his last visit, had been allacked by tlin raja of j 
Kalinjar. But Mahniud found be Lad not yet siirra icntly 
subdued the idolaters nearer his own border, between Gnbul 
and the Indus, and tlio cainj»aign of tlieyi ar tld a.i». ) , 

W'jia directed against them, and leaelud no farthi r than 
Pc.shawar. Another marcli into Imllathe following ve.ii* • 
was made direct to Gwalior. | 

The next expedition (10-5) is the most famous of 1 
alb The point to which it was directed was iho tem[*lc of • 
iSonmath on the coast of the (.biji rAt poninsnla. "A Iter an 
arduous journey by Multan, and through of liajputuna, 
ho reached Somnalh, and met with a \eiy \igoroiis but 
fruitless resistance on the i»arl of the llimlns of Gnjer/d. 
Mo.slctti feet soon troll the eonrts of the gn at tcinph*. The 
chief object of vvor.slup it contained was broken up, and 
the fragments kept to bo carried oil to ( Iha/ni. The slor\ 
is often told of the hollow^ fignn*, cleft by Maliinihrs battle 
Hxe, pouring out great stoii* of (M.^tly jewels and gold. 
But the idol in this »Siritii temple was only a tall bloik <m 
pillar of he>vii stone, of a l.nniliar kind. Tlie. j»i>[)n]:.r 
legend isa very natural one. ^lainnnd, it was well km>wn, 
nfado Hindu temples yield ii[> their must prerions tilings. 
He was p. determimnl idobbreakm-. And t he. .stoiu' block in 
this temple was enriched with a crown of jewils, tlie gifts 
of w'ealthy worsliippeir. These <lutii readily give, tin; 
Spmnath exploit its more dramatic form. lAn- the more 
recent story of the Somnath gates see ( J u aznj, a ul. x. p. fniO. 

After the Huccesse.s at Soninath, Mahmiid remained some 
months in India bcf(»re retniiiing to (dha/ni. Tlnai in 
lO’JG he crossed the Indus once more, into the l‘imj.d». 
His brilliant military career closed with an cApedition to 
Persia, in the third year after this, his last visit to India. 
Tile Indian campaigns of Mjihniud and Jiis fatlier were 
fihnost, but not altogetlier, unvarying succeiises. The 
Moslem historians toueli lightly on reverses. And, allhoiigli 
the annals of Rajputana tell how Subuktigm \va.s dideateil 
by ono raja of AjiniT and IMahunid by his successor, the 
course of eventn which followed shows Low little these and 
other reverses affected tlic invader's jtrogress. .Malinu'nr.s 
failure at Ajmfr, when the brave raja Bisal-doo ubliged him 
to raise the siege but Avas himself slain, Avas Avlien tlie. 
Moslem army was on its way to Somnath. \'et ^lalmnid s 
Indian conqujests, striking and important in tiicrnselve'^, 
were, after all, in great measure barren, exciept to tlio 
Ohazni treasury.' Mahmiid retained no po.sficsHion.s in 
India under his *oWn direct rule. But after the repeated 
defats, by his father and himself, of two succoBsive rajas 
of Laborei the conqueror mumed the right of nominating 


tile governors of the Punjab as a dcpiaulency of Ghnzni, a 
right which continued to bo exorcised by so von of hi^s 
siiccehsors. And for a time, in the reiy,u of Masaiid II. 
(lOffS 1111), Lahore was tlio place of residence t)f ilio 
(d)axnavi sovereign. Certain silvir <uin^ of Mnhiiii’ur.s 
reign bi iir in.M-riptions in Hanskrit ch j‘ e m wiTi as 
x\r.d'i*-, bi*toki-nmg .suvercignty in liel'i 'I'lii v ;.ii- l.'t • 
•I b'' .r;d 11'.) \.|1., ilu‘ two A *' ir.s imie- d' U -1 V i 1 •’ 
bi-l \i it to tho I'niijab, and are id i in k iil a plj.i'i.ill >l t.\ 
Jd^ nanu*, \bdiim'id[iUi , siippo'^cd to bo hnl".ir. , u- 

jd ''0 euj.juT eoiii.s .struck at Lahore (iionc lelainu'-j K gili'e 
tl.'ii'.;) I'lMriiig Mahmi'id’.s iiaino and iln.* c:di[ih's, in .Nial-jc 
cicii e‘tcr.-i I idy. .Midimiid's I'oiii.s e.re iniincioii.s and liislun 
c.ill\ iinpoi 1 .int. They were is ned limn ndnt.s at N i.'-.'ibnr, 
Iliv.it, (dn/ULdi (aeomnnni ait ci nat i\e form of the inina'}, 
I'.iiw.in, and I' dldg be.'-nlr.s Mahinndpuj’ and 1/dioie, jn.-t 
inentiiniid. Mshmi'id dird :il (di.^/nl in lO.'U), tin' }e.tr 
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The princi^ historieii'^of Mahmt!id*B reign are-— 

(Utbi); Ta/rikhrua^Sv^^ (Boihaki) ; Tahahii i NnsiH (Minhiiy 
ebSir^); Hautai*na*Safa (Mir Khond) ; Habi}hua-Si/yw (Khon-' 
damir). Spo Elliot, History of India ; Elphinetone, Hilary of 
India \ Jour. Hoy. As. Soc,, voIk. ix., xvii. ; Jour. As, Hoc. Bengal, 
vol. xiL ; As. Hea., vola. xvi., xvii. (B. M'L*.) 

MAHOGANY, a familiar rlark-coloured wood largely 
used for household furniture, and supplied by a large tree 
indigenous to Central America and tho Antilles, ft was 
originally received from Jamaica; 521,300 feet were ex- 
ported from that island in 1753. Swietenia Mahogani, K, 
is the sole species of tlie genus of the order MtliaA^ 
(Benth. and Hook., Uen. /V., i. 338). It bears imparipiti- 
nate leaves, like those of the ash, and panicles of small 
peiitamerous flowers with 10 monadclphous stamens. The 
fruit is a pear-shaped woody capsule, with many winged 
seeds. The dark-coloured bark has boon considered a 
febrifuge, and the seeds were used by the ancient Aztecs 
with oil for a cosmetic, but the most valuable product is 
the timber, first noticed by the carpenter on board Sir 
Walter llalcigh’s ship in 1595, for its great beauty, hard- 
ness, and durability. Dr Gibbons brought it into notice 
as well adapted for furniture in the early part of the 1 8th 
century, and its use as a cabinet wood was first practically 
established by a cabinetmaker named Wollaston, who 
was employed by Gibbons to work up some mahogany 
brought to England by his brother. Since its introduction 
no wood has been more generally used for cabinet-making 
purposes, and none possesses like advantages of combined 
soundness, largo size, uniform grain, durability, beauty of 
colour, and richness of figure. 

Ill tho trade tho wood is gonorally cliissiiic’d under the two heads 
of Spanish Miiliogany and Hondiiriis Mahogany or Bay wood. Tho 
former comprises tho rich, solid, and heavy varieties, snsccptiblo of 
a high degree of polish, and frequently showing rich wavy figuring, 
in which case the wood is cuormou.sly enhune.od in value, and usctl 
only in tho form of veneers. Under tho name of Homluros maho- 
gany or liaywood is einbraeod the light opeti>graincd and plain 
cthisses of mahogany, ' uniform in colour, and valuable for the ease 
with which they fan he worked for an endless variety of uses 
where sound straight timber, free from all tenderuiy to warp, is 
required. By importers, however, .several classes of mahogany are 
r»a;ognized. The original »S]»aiii.sh mahogany is tho produce of tho 
island of San Domingo, whence only small supplies now come, and 
the.se mostly in logs of not more than 8 to 10 feet in length by 
12 or 13 inches in thickness. Cuba mahogany is in richness of 
figure and other properties little inferior for ornamental jnirposcs 
to San Domingo wood, while it ])osacMscs tho advantage of being 
obtained in logs up to 35 feel long and 2 feet .square in cross sec- 
tion. Squared lloiiduriis logs are .sometimes obtained 40 feet long 
and 2 feel thick, mid, althongli the wood is generally plain in 
character, richly tignred higs are occasionally got. It appears that 
the Honduras wood obtained in the north, near the Mexican bound- 
ary, is much more rich, dense, and .solid than the soft swamji-grown 
timber, whii-h commonly goes by the name of Honduras or Imy- 
wood. I n M c xico the ninhogany tree attains its greatest dimensions, 
and thoiicc logs siniarcd to 40 and’ even 48 inches are sometimes 
obtained, whilst the (‘oiiiiiion size of logs varies between 16 inches 
and 3 feet. 'Die Mexican wood is cut into lengths of from 18 to 30 
feet, for ronveniruce of shipment, .and, while in general the wooil is 
plain and somewhat soft in the core, tho prodneo of some provinces, 
Tubasito especially, is firm, solid, and not unfrcquently richly 
figured. Oex^osionally the wood which has been floated in tropic.il 
seas is found to be badly “wormcMl” or attackod by iiiarino boivi*a. 
The cutting, squaring, and shipment of the wood in tho tropical 
regions which arc its hoim* are conducted under circunistancos of 
great dilliniltv. The tree has recently been introduced into the 
north-west proviiiec's of India under very favourable conditions, 
and its sncei*.sslul cultivation there i.s likely to prove a matter of 
consideiabJc economic importance. Mahogany is included among 
the second-class woods in Lloyd's list for ship-building pur]X)ses ; 
it is a good deal employed in internal joiner work both in ships and 
houses ; it is a favourite turnery wood, and is equally prefeiTed by 
wood-carvers. The imports of mahogany into the United Kingdom 
during 1881 were 42,412 tons, of an estimated value of i^890,418, 
fully one-lmlf of whic.li eanui from Mexico. 

MAHOMET. See Mohammed. 

MAHONY, Francis (1804-1866), “Father Prout,’' 
Boman Catholic priest, scholar, journalist, song-writer. 
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and humoris^ was bom at Cork of a respec^hle mid^ ; 
class fa^F in 1804. His , ^classical education was chiefiy 
obtained at a Jesuit college at^ Amiens, and alter studying' < 
theology at Paris he received clerii^^^oitlination, , and 
served in Switzerland and Irelahd.'^^ :Be^then came to 
London, and officiated for 8<ftne time in the 

Bavarian Legation. While there be fell in ^tfi the coterie 
of wits and men of letters who were thch'^eng^ed on 
Fraaer'a Magazine, and, 800i\ finding thc^f ^kociety and 
pursuits more congenial to him than tho8e^';bf.f4^e Bomish 
priesthood, he, about 1834, began to contribu^ his, celo- . 
bratod Prout papers to Fraser. These Cd^tt'iprinjBipaUy 
of translations of well-known English song^^m^o Latin, 
Greek, French, and Italian verse, which he>'htumorously 
represents as being the true originals froifi'sWhich .the / 
English authors had merely plagiarized them;\' The songs 
of France, and those of modern and ancient Italy (inclnd- 
ing among the latter many most felicitous renderiuigs of 
Horace’s odes), were then given in * English/, yemions, 
accompanied by a running commentary fyU ^of j queer 
humour and often acute criticism. Prout’s tianalations 
have been universally admired for tho extraormnaiy 
command which they display of the various language^into / 
which his renderings are made, and for their /^pirid and 
freedom both of thought and expression. Perhaps, how- 
ever, the wonder at his polyglott learning has led.'to'loss^ 
attention than is deserved being paid to the. remarkable, 
excellence of many of his English versions of French and 
Latin odes. In happy abandon they are often almost 
unequalled, and most of them have all the unfetter^ . 
character of original compositions. It might h^ve ^beeh 
expected that with his great gift of poetical expression he 
would have left behind him more of what was 8XCluBiVje|y 
his own. What ho has given us in this lino tends .chiMy 
to show that with all his siircastic and cynicaL''wit his 
genius had also its tender, serious, and sentimenf$l|^side. 
liis “ Bells of Shandon” have always bden greatly iadmired; 
and “ The Mistletoe,” “ The Redbreast of Aquitaine,^’ The 
Lady of Lee,” and the “Ijegend of Arethusa ’’ .are not, 
without a certain sweetness and beauty. In 1846 Mahofi^^ 
became “ own correspondent ” at Home to the Daily JVWs, 
and his letters from that capital gave very vivid^pictor^ 
and contain much valuable and interesting inforii^tion,'^ 
tho first years, so full of liberal promise, of the '.reign/oi 
Pius IX. Tho last twelve or fifteen years of his:Hfe Wefe 
spent at Paris, from which ho supplied the ^foi^with ft 
series of piquant letters on the incidents pf the. ^y. Hift' 
death took place in May 1866. Mahony was nolffeftB dii^‘ 
tinguished a conversptionalist than as a writor::4'He hl^: 
great stores of very various knowledge, had seen^muck^f 
the world, and had a quick power of repartee Utiid iio ehoof 
sharp cynical wit. It is difficult to suppose that,liu cbula' 
ever have been in his true place as a priest of" tho>Bbmftli 
CuthiiUc ( hurch. Bohemian as he was, however, h4 uuveir' 
separated himself from it, or seems to have Ibi^ .hift fttt^ 
meiit to it; and it is creditable to his character4l^ftt,'!t&|>Ui 
living much among scorners and indiffereiiti8to,*;h6 
never sutfer injurious reflexions either upoi 
or upon Christianity to pass withoi^%harp\ie] 

'riie Hdiques of Father Prout were collooii^ 

Moyaziiif ami publislicil in two handsomo volumr’^ 
siiloralily t*nlargcd edition appearing in 
iiuiicj* of him by bis friend Mr Sheehan ytZA 
JhiUads ; and many additional detail^ were b 
able amount of his fugitive work contributed, 
and the (rlotte, edited by Mr Blanchard JoiTold|ih|i 
of Father Prout, published in 1876. ’ i 

MAIIRATTAS. The Mahktto 
India which is known by the aneient^|(i|u^,^ 

(Sanskrit for the great. 


m 




Piraaar*i‘ 
!, aeon* 
raphicatl 

naider- 

ifiHam' 



M A H R 

Sfttpura mountains in the north, comprises a good part of 
western and central India,, including the modern provinces 
of the Concau, Khandcsh, Berar, the British Deccan, part 
of Nagpur, and about half the Nizam's Dcccan. Its area 
amounts to about 120,000 square miles, and its population 
to about 12 millions of souls, or 100 to the aquaro mile. 
The population has increased greatly in the 19th century 
.under British rule; but there had been much decrease 
during the 17th and 18th centuries owing to war and 
devastation. Frightful depopulation occurred from the 
famine which was at its height in 1400 a.u., and was 
called the DOirga D^v{ or the goddess of destruction. 
Much mortality was also caused by famine Ixitwecii ISOl 
and 1803. There was probably a piTiod of higlj [irosperity 
during the first centuries of the Christian lu-a, under a 
number of petty indigenous sovendgiis, among whom these 
wide territories had becoiuo parcelled out beb^re tlio first 
invasion of the Deccan by the iMo^leuis about 1100. 

The etymology of the word Mahralta (or ^Marhattii, as 
it is written in the vernacular) is uncertain. The name 
does not indicate a social caste, or a religious sect; it is 
not oven tribal It embraces tho [)enplo of all racc.s who 
dwell in the region of Maldiraslitra, bolli high-castij ami 
low-caste Hindus; it is applied, of course, to Hindus only. 
Thus there are Mahratta Brahmans, m'.xt Mahratta Kiiinbis 
or cultivators, and Mahratta Kajpiits or warriors, though 
the latter have but a small infusion of real Rajput bhaul. 
The Mahrattas, then, are essentially Hindus in religion and 
in caste ordinancOvS, not differing in these respects from the 
Hindus in other parts of Tndia. They have a language of 
their own^ called tho ^fahvaiti, a <lialeci of the Sanskrit, 
— a copious, flexible, ami sonorous tongue. 

But the Mahrattas have always been a separate nation 
or people, and still regard themselves as such, though now^- 
adays they are almost all under Brilisli or Mohammetlau 
Jurisdiction ; that is, thj‘y belong either to British India or 
to the Nizam's Dominions. A few slates t)r [»riticipalitics 
purely Malmitta, — such us Kolluquir and some lesser states 
clustering round it in the .southern Deccan, - -still survive, 
but they arc under close supervision on thc^ part of the 
British Government, 'riiere are indeed still three large, 
native states nominally ^Mahratta, namely, that of Siudhia 
near tho borders of Hindustan in the north, that of Holkar 
in Malwa in tho heart of tho rndian conlineiit, and that <»f 
the gaekwar in Gujerat on the western coast. But in 
thCvSe states tho prince, his relatives, ami sumo of his 
ministers or emploj'o.s only are Muliratta.s ; the nobility 
and the mass of the people are not Mahrattas at all, but 
belong to othe.r sections of thu lliiulii race. These st:ite.s 
then are not to be included in th» Mahratta nation, though 
they have a sharo in tho Mahralta hl.story, and are con- 
cerned in the extraneous achievements of llial peo[dc. 

Ill general terms the ]yrahratta.s, as above defined, may 
be described under two main heads, first tho Brahmans, 
and secondly the liumblo or low'-easte imm. The Mahratta 
Brahmans possess, in an injenso degnie, the cpialitics of 
that famous caste, physical, intellectual, and moral. They 
have generally the lofty brow, tho regular features, the 
spare upright figure, tho calm aspect, the commanding 
gait, which might be expected in ii iwe maintained 
in great purily yet ufton a broad basis. In nujdern tiine.s 
they have proved themselves the most able ami ambitious 
of all the Brahmans in the Indian empire. Tliey 
are notably divided into two seetions — the Goncafm.st, 
coming from the Concan or littoral tract on the w esb coast 
below the Western Ohdt mountains, and the Deshast, coming 
from the uplands or Deccan, on the east of the mountains. 
Though there have been many distinguished Desha.sts, yet 
the most remftrkablo of all have been Concanasts. For 
instaucei the p68hwa8, or heads of the Mahratta coufedera- 
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tion w^hicli at one time dominated nearly all India, w^cro. 
Ct»iicanast Brahmans. The birth[)lace.s of thc.se persons aro 
still known, and to this day there arc seiiuestercJ villages, 
nestling near the W’C.sterii base of tho Uhdts, w'hi(!h nro 
pointed to a.s being the ancestral homes of men who tw^o 
eeiilurios ago had political contnd over the Indian empire. 

Apart from the Brahmans, tin* Miilinittas nv.iy be gene- 
rally designatcid as Siidras, or men of tlic hiimblt sl of tho 
four great castes into which the Hindu race is tlivided. 
But, as indicated above, the up[)er amung tho 

Mahrattas claim to bo Kshattriyas or Baj^iuls. Tluy prob- 
ably are aborigines fumlaiiientally, with a mi.Ktiiro of what 
are now* called tlio Scythian tribe.s, wliich at a very early 
time overran India. They have but a slight a<lmi\tiire 
of the Aryans, wlu) victoriously immigrated from Cuniral 
A>iii and (stahlished the Hindu 8ysti‘m. 

These ordinary Mahrattas, who form the baekbone of the 
nation, have plain features, an nneuutli manner, a eluwni.sh 
•a.'-peet, sln)rt .stature, a .small but wiry frame. 'I’heir 
e}es, howev(‘r, aro bright, atnl pii rciiig, and iimhT exeite- 
ment will gleam with passion. Though not poweifiil 
jih^'sieally as com[>ared with the innthern raeos of the 
J'lnijab and Oiidli, they havi‘ mn. h aetivily and an \insur- 
pissed endurance. Born and bud in or m-ar the Western 
( Ili.it mountains and tlie minu'rons tribnfaiy ranges, they 
have all the ipudities of mountaineers. Among their native 
hills tlu‘y have at all times t^ineed di‘^j>eiato eoinage. 
Away from the liills they do not dis]»lay leiiiarkable \ahnir, 
e.\ee[*t umler the ilisci[»liiie which iii.i) be supplied by other 
races. I'or sneh organization they have ne\ir, of them- 
selves, shown any a])titudi‘. ruder eivili/ed authority, 
however, they are to be rcelouied nnumg the gooil .'-oldii*r.s 
(»f the empire. In recent limes they enter military .service 
h -s and less, lu'taking theinsrlv i-s malnlv to eiillivalion and 
to the nniying biuane>s eonneiMul with agiieiilliire. As 
Inisbandmen they are not remaiKable; but as gra//u*rs, as 
e.irlmeii, as haboiirers, they aie exi elletit. Asarli-aii.s they 
have seldom signalizcil thcms»‘l\ es, save as armounis aiid 
elothweav'eis. ^ 

Tho.se Mahrattas who dw(*ll in the. extreme wa'st. fif 
M ih'ira>.ht.ra, v\ itliiii the main rangi* of ihe, Westi-in (lliats, 
and ill tho extreme north of Ma]iiir;Uhtr:i near the Sat^mra 
nionntains, aro blessed with unfailing rainlall and regular 
I sea.sons. But llioso who dwell ;it a di.stamsi fmm these 
j main ranges, or among the lower <«r Mib.-idiaiy ningi.s, .in* 

! tioubled with vaiiahlo iiKri-.tine. and unceit.iin ^easonsJ 
i fiecpiently, too, vvitli alternations of droiigljt and of llooil. 
j Teiiodically they are alllieleil by siMieily, and .sometimes 
! by aeveio famine, 'I’hey have v\illiiii the la.^'t half <-entn?‘y 
I l irgely extended their area of eullivatiun. Their indu.stry, 

• which is ehietly agrieullural, Las grown apaei'. Their 
I tendency is undoiiliteilly to inerea.^e in numbers ; and, 

! ih'.^pito occasional de[n»|'nlalion fioni disastei's of season, 
i they have. increaMil eonsideiahly <>n the whole. But in 
j .some distriet.s, (»wing to tlie f.iinine of 1.S77, and the siek- 
I ne>s which en.-aieil wlu n e\i.e.'"i\e rainlall followi-d (ho 
I dronglit, tho population has bei*n .stationary, while in 
! others it. lias actually rctrograde<l beruuso epidemics and 
I plagues of vermin wore added to tho inisfortuiu s of sei^on. 
j Among all the Mahrattas the. landi.s usually held on tlio 
tenure tcelmieally known as ‘‘ ryotwari.'' This ti'imre. is 
j now established iindm’ the British ( lovernment by .sur\e\ ing 
' and as.se.ssing iiperations coniprehenddl under the oiiieial 
term “ .sittleimuit." ft jiractie.illy means |)ia.^int pro- 
piie!ui>hip. 'riie proprietor, or ryot, is a cultivator :iI.-o. 

1 His hoMing may be. on the average iMl or ."d) aere.s, 
divided into small fields. Of the^e iields lie i iill i\ ates 
some, lilm.self working at the ])lonuh, ami Iiis hiinily wi ed- 
ing and cleaning the .soil. He will aKo hiii* I ihour, and 
I thus the farm-labourers become a eoiihiileraMe. < lass. Uo 

XV. - 37 



290 M A H 11 A T T A S, 


(paj[8 to the Qovernment direct the land tax, which is ' 
bBsessed on his holding for the long term of thirty years, so 
that he may have the benefit of his improvements. ^ His 
property in the land is absolute ; it descends according to 
the Hindu law of inheritance ; it can be sold or otherwise 
transferred by x^rivate urrangernent ; it is pledged or 
mortgaged for debt, and money is largely borrowed on its 
security. It is liable to sale for default in regard to land 
revenue ; and Ooveriiincnt as a creditor has the first claim. 
Thus, as a peasant proprietary, the Mahrattas are in the 
best possible position, and have been so for many years 
since the com[>letioii of the British settlement. Their only 
fadlt is a disposition to live beyond their humble means. 
They have thus boon of late years led into debt, which has 
produced disputes between them and the rnoney-leiidera, 
ending sometimes in agrarian disturbance. 

In the Conoan there arc sumo superior proju’ictors termed 
Khotes. With this and [)erhaps some other exceptions, 
notably that uf Nagpur, there are nut in the Mahratta 
country many large landlords, nor many of the superior 
tenure-holders whose position relatively to that of the 
peasantry has caused much discussion in other parts of 
Indis\ There are indeed many Mahratta chiefs still resi- 
dent in the country, members of the aristocracy which 
formerly enjoyed much more wealth and power than at 
present. They arc sometimes in the position of landlords, 
but often they are the assignees of the land revenue, 
which they are entitled under si»ecial grants to collect for 
themselves instead of for Government, paying merely a 
small sum to Goveniinent by w'ay of (^nit-rent. Under 
them the cultivators arc by British arraiigerneiits jdaced in 
the position of peasant proprietors. Tho village community 
^us always existed as tho social unit in the Mahratta 
territories, though with less cohesion among its members 
than in the village communities of Hindustan and the 
Punjab. The ancient offices pertaining to the village, as 
those of tho headman {/nitcl), tho village accountant, ifec., 
are in working order throughout the Mahratta country. 

^ho Mahratta peasantry possess manly fortitude under 
Butforiiig and misfortune. Though patient and good- 
tempered in the main, they have a latent W’armth of 
temper, and if oppressed beyond a certain endurable limit 
they would fiercely turn and rend their tormentors. Cruelty 
also is an oleniLiit in their character. As a rule they are 
orderly and law-abiding, but traditions of plunder havo 
been handed down to them from early times, and many 
of them retain the predatory instincts of their forefathers. 
The neighbourhood of dense forests, steep hill-sides, and 
fastnesses hard uf access oilers extraordinary facilities to 
plunderers for screening themselves and their booty. Thus 
gang robbery is apt to break out, gains head with rapidity, 
and is suppressed with difficulty. In time of peace it is 
kept under, but during war, or whenever the bands of civil 
order are loosened, it becomes a cause of anxiety and a 
source of danger. Tho women havo frankness and strength 
of character ; they work hard in the fields, and as a rulo 
evince domestic virtue. Conjugal infidelity, how’ever, is 
not unknown among them, and hero, as elsewhere in 
India, leads to bloodshed. 

The peasantry preserve a grave and quiet demeanour, 
but they have their humble ideas of gaiety, and hold their 
gatherings on occiisions of births or marriages. They fre- 
quently beguile their toil with carols. They like tho 
gossiping and bartering at the rural markets and in the 
larger fairs, which are Kometimes held in strikingly pictur- 
esque localities. They are utterly superstitious, and will 
worship with hearty veneration any being or thing whose 
destructive agency they fear. They will even speak of the 
tiger with honorific titles. They are Hindus, but their 
Hinduism is held to bo of a non-Aryan typo. They are 


sincerely devout in religion, and feel an awe regarding ** the 
holy Brahmans,’’ holding the life and the person* of a 
Brahman sacred, even though he be.a criminal of the deepest 
dye. They of course regard the cow f^i^eqnally sacred. 
There are two principal sects among the modern Hindus — 
those who follow Vishnu, and those .v^ho,.r^pllow Sivcu 
The Mahrattas generally follow Siva and his.^ife, a dread 
goddess known under many names. , The Mjediratta war-* 
cry, Hur Ilur Mahadeo,” which used to be^heard above 
the din of battle urging the soldiers to onset with victoriona 
referred to Siva. All classes high and low are 
fond of the religious festivals, the principal * of which, 
“the Dasserah,” occurs in October, when the fimt harvest 
of the year lias been secured and the second Ctpps sown. 
This has always been held with the utmost pomp and 
magnificence at every centre of IMahratta wealth and power. 
The people frequently dissemble in bowers and arbours con- 
structed uf leafy boughs to hear “kathas” recited*;, These 
recitations are partly religious, partly also romantic < and- 
quasi-histurical. After them national resolves of jusji're-', 
sistance or of aggressive ambition havo often boon form^ed. 

Ax>art from the Mahratta Brahmans, as already niien- 
tioned, the Mahratta nobles and princes are not generally • 
fine-lookitig men. Their a[)pearance, notwithstanding jewiek 
lery and rich apparel, is still that of peasants. There 
tainly are some ex(‘eptions, but there is generaL truth ^ 
what was once said by a hit^h authority to the effect thafc» • 
while there will be something dignified in the humblest^; 
liajpClt, there will be someiliing mean in the , highest^ 
Mahratta. Bluff good-nature, a certain jocoseness, a 
humour pungent and ready, though somewhat coarse, 
hut or even violent disposition, are characteristics of, 
Mahratta chieftains. They usually show little aptitude foi^ 
business or for seileniary pursuits ; but, on the other hand[,( 
they are born equestrians and sportsmen. As a rute.they/ 
are not moderate in living, and are not unfrequentljr!; 
addicted to inteniperanco. Instances of licentiousness and! 
debauchery have always been found among them.' Theyv 
have generally sprung from a lowly origin, and they havp,-^ 
been proud of this fact even after attaining greatness. For 
instance, three ^lahratla cliicfs, each of whom eatablishec^; 
a large kingdom - SindLia, Ilolkar, and the gaek^var-^^ 
declared tho lowliness of their birth. Holkar was tlid; 
descendant of a shepherd ; Sindhia boasted ^of . having: 
begun life by keeping his master’s slippers ; and by- his^ 
very title tho gaekwar perpetuates the memory of Us pro^^ 
genitor having tended the cow (gke). Mahratta ladies, an^- 
princesses have often taken a prominent part ^ublioi 
affairs and in dynastic intrigues ; in some instances tnei^ 
conduct has keen of the' highest type, in others tbeu. m^j 
fluenco has been exerted for evil. ! 

Though they liave produced some poetry, the Mwn^tas 
havo never done much for Oriental literature. Nor have^ 
they been distinguished in industrial art Their ! atcht!* 
tccture in wood, however, was excellent ; and . the vtoak^ 
forests of their country afforded tho finest timber 
ing and for carving. They had also much skiU. 
construction of works for the supply oi( drinking /Wa|^ 0^ 
a large scale, and for irrigation. ^ . 

On the whole the Mahrattas vill hardlyfib 
as being ainuiig the most interesting of the lndian;til|6w^ The 
admirable Uistoinj of the Mahrattas, by Captain Qisut^nff -(18201, 
may possibly awaken enthusiasm, as written 
vantages and with a living knowlcdj^ whteh wi^/ jaaW 1^^ 

of the later Mahratta all 

■B itself around the > 

. . ...0 Mahiatte, country "mew 

^ 'ally important as well as highly pictuy^OTffiy ^ 
of llic Deccan are indeed almost iirotrievably 
of low iiill have long been disforested, and.eVen/^^d of ‘lessor 
vegetation, and the champaign tracts ate.lTedw'aa'fisfl$li;ihe;^ 
can reach. StiU much of tlw 
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‘ or near the skirts of mountains. The geolorical formations may 
‘ be populittly deaeribed as conristing of trap, basalt, and indurated 
iaro m tnogififioont layers, ^ The black precinices, scariHjd for 
' thousands of feet, and strips with marks of tho layers, are superb. 
The summits, thoi^h generally flat with horizontal outlines, are 
often broken into towers i^d cones. Tho vaiwurs from tho Arabian 
Sea are pto^ledby the Suth-wost monsoon against those moun- 
tain tops, and ^produce an excessive luiufall. Hence arise u luxuri- 
ant vegetation andltho surprising spectacle (at certain seasons) of 
cascades tumbling down tho perpendicular flunks of the umuntains. 
The forests ha>e' suffered during ages from wasteful cutting; but 
' of late years^a system of conservancy has bi'cn established, an\l 
many gmat. foists remain. 

• The moiaitoins stand in the midst of a fertile ami pojmlous 
country ; oft both sides of them are lich valleys, (Miltivated ]d:rms, 
numerous ylllagos, and large towns. Tims insurgents or wurriois 
had here incomplete military base, with somn-s whenee snppli. s 
could be dl^wn, and strongholds for organizing ])o\\er or for .seem- 
ing refuge^' This hill country has been reg.urded by as 

’ one. of .the strongest, in a military .sense, to be fliund in Indi.i. It 
extends over nearly 500 inn«*.s from north to .south, and has at Ir.u^t 
twenty fortieses which in nneivili/cd uarfarc weiu virtually im- 
pregnable'if resolutely defcinhsl, and which, though of cour.se un- 
able to resist a scientific attack in thc.se tiinc.s, uould vet ]>iu\i‘ 
dilficult of approach. Several of thc.Mi aie .sin rounded with liisloi ic 
traditions.'; In former tiiuc.s tliere wns no ioa«l uoitli^’^ of the iiaiim 
across these' niouiitaln.s. No nuiun.s of passage existed save sleep 
•. '^rugged pathways for footmen and puck animals. Within Urn la'^t 
vgeneration the British Govrrnnu nt has, in Oiicntal |)hr.a.sc, lilted 
"up the veil of these mountains, piercing them uilh well-made inads 
aud with railways. There an*, now sevtn of .such roads, and two 
lines of railway open, a third being piojoete«l. (Jnns and troo]is as 
^11 as goods and produce can now be moved undilown tlie'%0 
^once impassable mountains. 

' It.i& tno range of llio Western (lluUs wliieh enabled the Mabratlas 
.'to rise against their Mohammedan eonqueiors, to rea'-seit ll>eir 
Hindu nationality against the whole ]iowerof llm Mogul empire, 
'and to establish in its plaoo an cm]»ire of their own. It isoltm 
hold that in India British coiuiuest or aiiiiexution .suecec(b*d 
hloliammedan rule ; and to a con.siderable e.xteiil this was the c.im*. 
But, on the other hand, the [)riiieipal ]»ower, tlie widest .soveieignty, 
.tl^hich the British overthrew' in India w.is tliat of tlie Mahrattas. 

;/*■ Huring tho earlier Moslem invasion.s in IloO and in .subsnpicnl 
years, the Mahrattas do not seem to liuvc made much re!>istance. 
They submitted to several Mohamme«laii kings under the changing 
cirourastancos of those times. Tluy were dc.spise<l by their I'on- 
nuerors, 'and wore called “moTjntain lals” in derision. It was 
.minstthe Mohammedan king of Ihjapnr in llm I N'cean that Sivaji, 
the hero of Maliratta history, first rebelled in Sivaji aiul 

;hishghtiiigoflicers wero Jdahiattas of humble caste, Imt liis ininisteis 
severe Mahratta Brahman.s. When tho J\Iogul em]»iiw nbsorl»e«l 
jtoat kingdom ho defied the oiuperor. Ho imparted n self-reliant 
dlithusiasm to his countrymen, foroMsl them into itn army, and 
]Olganiswd them as a political eommnnlty ; hi.s mounUiineor iniunliy, 
tpOU^fJiiniited in nuniber.s, pro\ed desperately euuiageous ; In 4 
fipava]^' was .daring and ulmpiitous. lla\ing oneo overcome the 
.Bindus^jn Almost all parts of India, ofti-n after heroic resistan«-e, 
jthe Modems had not for centuries met wdth any noteworthy u]»- 
^ing. ; vBivajL however, planned th<*ir expulsion, and before the 
hiti YJQstloss life madu much ]u'ogn*NS in the execution of th<)t 
new MahratU state whiiJi he founded w'as maintained 
' under; V^OUS vici88itude.s after his dcatli. Still ^lahratta re.sist- 
ance,’opcc aroused by him, wns never evtin.guishcd, and the im- 
. pailldi^l^toburceB were worn out by ceasele.s.s though vain ell'orl.s 
to qnell/.!lt. The great Mogul emperor’s ini]>oveiisbed and eii- 
feehled ^'^c^ssor was fain to recognize the, ^Mahratta slate bj' :i 
'^fonp^ ~ ilittrumoii t Tho Mahratta king, a de.si*endnut of Siv.-iji, 
and tho arrangement wa.s negotiated by hi.s 
' Brahn^n^iinillister, whose official «le.signaiiun w JI.S the peshw'a. The 
^ lj||9ihwa then became hereditary in the minister’s family, 
•; importance as tho Mahratta kingdom r()se, w'hile the 

king into the condition of a pup]»et. Tims the Maliratta 
power wui'OPneolidatcd throughout nearly the whole of Ma]K\ra.s])tra 
' und^tte p|||diman ptohira as virtual sovereign, with hi.s capital at 
PoonOi -while -the titular Mahratta rnja or king liad his court at 
city of Sattara. Despite his political importance, 
I, was still veuerated as the de.scendnnt of Sivaji. 
chiefs carved out principalities of their own from 
IS of the Mogul empire. Thus Raghoji Bhonsla 
the tracts lying underneath- the southern 
Strange (namely, Nagpur and Berar), overran 
i'.Bengal. Dammaji Hack war descended from 
SrUpon the alluvial plains of Oujerat around 
l'B^l|a^./8abdaed the uplands of Malwa beyond the 
n the imrtb bank'of the Nerbudda ; and Madhaji 
; po8ji{f|Moo..pf large tracts immediately soutli of 
Hindustan, and became virtually the 



master of the Mogul emperor himself. Princes of Sivaji*s own/ 
family founded a dominion at Tanjorc, in the rich delta of tlie 
Kaveri south of Madras. • * 

But the.so princijialitios, tliongh re.ally iiuh*iH*iul(*nf respecting 
internal administration, and making war or ]ie:ii c witli their neigh- 
boui.H aeeoriliiig to opportunity, yet owned allegiance to the peshw’a 
at Poona us tlie head of the ilahratbi body. On .state oeeasions 
head.s ^f principalities would visit Poona by w.iy (»f uckiiDwledging 
the superior position of tlie pe.shw'a. On tlie f»th( r h.iud tin p»‘-^hwa 
was 1-an‘t'ul to obtain tlic sanction of his lunninal .*-oveirign at 
S.ittara tt) every important act of state. Thus a «M)idVdei:itn.ii was 
fuiined of which the Bralimaii pe.shw:i or licad was at I’.xma, 
g*»Vfiniiig the ailjaceiit ten itories, while the memhcis, belunging to 
till* lower ea.sle.s ol .Mahrallas, were sealtcicd thronglioiit the eon- 
tinent of India. Such w.'i.s the Mahratta empire which .Mippl.nilcd 
the Mogul eiiipiie. ’i’lie Mahiatta | lower greW' and tirospeo il till it 
eiiibr.iied all India with ceilain exeeptioii.s. Its eulinin.il ing ]»nint 
was le.ichtd iibmit l/oO, or about ii century alter Sitaji lir.st lebelled 
ag.iiiist his .Mobaiiiiiiedan soverrigii. 

Its aiiiiic.s drew' sold ieis from all part.s of India. Tlic iiif.iiitry 
w.isnotof good ij Mali ty ; Init its eavalry w’as leally an enormous 
for< e, mmibri ing fully a hundred tliousaiid in nil. The lionsfinen 
wcie s[ilendiilly aiidacion.s in lidiiig for long di.slaiices into the 
lii.irtof a lioslile couiilry, w illioiit siiiijioit, striking some leiiilic 
blows, and then ret Mining lapidly bl•yoml reach of pursuit. They 
could tiuly l»oast of having watered llicir liorse.s in eveiy Indian 
river fioiM tile Kavi-ri to the Indus. If att.ickcd, however, in n 
coiiipetciit maimer tliev would not stand ; and afterwards, in con- 
flict witli the Ihitish, whole ina.s.sc.s of tliem beliavcd in ti dastardly 
manner. As their ambition grew', tin* ebiefs began to organize 
their troojis after the systi m learnt from the Knglisli and Preiieh. 
Til this way several Preiichmen- De Boigiie, Perron, and others--^ 
rose 111 the Mahr.itla si ivici* to a ptisituui daiigi‘rous to the British. 
P>nt tlio new system wan nn.suite»l to the Mahratta genius; it 
liaiu]Mrcd the iucteoiie movements of tlic cavalry, whieh was 
obliged to manomvie in combination with the new aililleryand tho 
disciplined battalions. Maliratta eldiis hence uttued ]*iedu*tioiia 
of miliiarv disusti'r wbieb were in the, end more Ilian tulhlled. 

Wliih* the M.ihratlas collei leil Mcd. nuanlitit s of lie.isiin' and 
valu.ibles, the ordin.iiy revenue of the i onh dciation haidh e.\i . t de«l 
ten millions sterling arimially. Barge uniounts, liowisei, w’ero 
di.iwn by feudal teimie-bolders, which never ap]ieari’d in tin* ]niblie. 
a'coiiiit.s. The area and ]>opuhition under the dominion or tin* 
o**ntiol of the cc)iilV(h‘i{tlion eoiild hardl\ ha\c been Ic.s.-, than 
700,000 sijiiaie mills and 90 millions of siuil.s. 

'^rin* i.'ip’d and nnia/iiig sneees-i of the Maliiiitta <*ontedeiatiou 
remleied it the largest Hindu .soveieigiity tliat ever e.\isted in 
India. But it lacked the elements of true greatness. It w'lw 
founded by plniideiing ext>i'dilions, and il.s siibse(|ueiit e.xistenee 
was t.'iiiitid by the ba.se ness of tlli^ piedatoiy 01 igiii. AVith the 
cveepliou of the peshwas, it.s cliicfs wen* little iiioie th.'iii fn eboot ing 
warrior.s, for the most part rude, \ioleiit, and uiiletteied. 'I'lieir 
custom was to otter their ijciglibouis or victiiii.s the altiinali\e of 
]iauag “ihoulh,” that is, oiii’-lourtli ot the revenue, or I'ciiig 
plundered and ia\.igid. Thus the Malii.iU.i ehoiilh came to li.i\e. 
ail ^iiiiiiious sigiiiticaiiet* in liidi:in hi.stoiy. l)e.*-iiltoiy elloit.'^ wen* 
itcide to e.stabli.sl, aei\il goveiimu nt. but in the main Iheii* was no 
administratiou formed on hl.d«'MuaiiIike juiiiciple.s. 'I'he ju shw-is, 
on tho other liiiiid, as Biahmans, weie men of the higlu*-! idm.itiou. 
then possible ill India. B.ut tlew wue absoibed by the diie<*tiou 
of military and ])()lilii‘.il c< mbimitions, and by inliigm-s fiu* tha 
preservation of tlnir own jiower ; and, even allowing for all this, 
they failed to eviiiee the eivil ea])aeity whieh might have beou 
aiiticijiatcd. AVliile .si veral di.sphi\ed eoinmnndiiig abiliiie.s, and 
.some pu.sses.sed iii.my virl'ie.s, one only iittein])leil to ionduct.au 
administialion in .'in eiiliglitened maimer, and lie died preinainrely. 

There were at tlie .gillie time powers existing in India to keep the 
Mahrattas in clicck, and it li.is ju.st been mentioned that .some part.s 
of India weic e.vuptcdfioiii tlieir dejimbitioiis. Tin* Kngli.sh 
power was rising at < 'aleiitt.-i, M.idra;-., and Bombay. ’Phe iia.seent 
Sikli power ]tieven1ed .Mahratta im nisions from l)t*ing iteniuiij»'iitly 
successful in th'* Punjab. As tin* Mogul eiiipiro bloke up, .some 
.separate Moluimnied.iii powers rose upon its riiin.s. 'riu* in/Jim of 
tbo Deccan cslal li.shed hini.self at Hyderabad, compai.itivcl\ near 
the lieadipiaiteis of the pe.shwa. Hydcl* Ali wa.s proclaimed sultan 
of Aljsoiein the soutli. Ahmed Shah Abdali bnist upon ludi.i 
from ' Afgli.inisl.m. The Mahrattas bravely eneounfer.-d liini .it 
Pani]»nt mar Delhi in 17 fil, and W’ore decisiv»?ly defi-att-d. The 
defeat, Ijowever, did not essentially shako the MaliMl'.i em]»irc. 
It was eolli.sioM with the Kngli.sh that broke that womb ilul t.ibric 
to jiieces. 

The fust eollision with the English ocvnrred in : it aro.se 
from a di.spuled succession to the pe.sliwaship. 'fho Kiiglish 
(loveriimeiit at Bombay supported one of the claimants, .-md tho 
alf.nr became critical for the Knglish as well as lor tin* M.ihiatta^ 
It was at tins coujnnclure that Warren lla-^tiiigs <li-jd.a)ed bis 
polilii*al genius and rendered .liijial service to his coiinlry. 
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y Tlie next collision* happenoil in 1803. Tin* pi'sliwa liud fsillen into 
'jf;**av(! (liiliciiUies with some of tlit; jjrincipjil iiienihors of the 
Mtriirattii coiifukTation, iiaindy Siiidliia, llulkur, and lliu Bhonsla 
raja of Na;'pm*. He thcn-foro ]il.*iiril himself »inth?r Mritish protuc- 
tioii, and this led to the Maliratla war, in whi< h tin* Manj^uis 

Wellesley <lisplay» d those l.ileiit i for military and political comliiiia- 
tion \vhi(‘h have leiidered him illustticnis. It was duriii.!{ thu cam- 
pai'^ns whie,h ciisiumI thatdeneial Arlhnr Wellesley deleate«l ilolkar 
and tlie lihonsla r.i ja at Ass:iy«'. and tJeiieral Jjake won the vietories 
of Fairnkhahad, Di;', and La'-w-m ov(M‘ S indliia and Ilolkar. The 
throe eontedeiMles, Sindliia, Ilolkar, ainl tlio Hhoiisla, eoneliuled 
pcaeu with the Ihitish <Io\' nimenl, after inakiii;^ lai^e sa<*ritiees of 
toiTilorv in f.i\oni‘ ot tin- \ i' toi, ami snijinittin^ to llritish control 
|>oliti(*all\'. ^riiii* the M.iln itta rmjn're was limkeii njc It was 
durin;' these events that the riiilish won tlio provinee of Orissa, tlio 
old llindnsl.m now known as tin* Xtnfh-Western IVovinees, and a 
part of the we-lciii (.last ( ompM\in'' ( Jnjj-rat. 

The thud (ulli-ioii eaiinOo ]»ass hetweeii 1.S16 afid 1818, through 
the i*omluet, not only of t In* eonlVderati's, hnt aK«j of the ]Hshv\a 
himself. Dunii'^ tin* j»ri-\ioiis war the pe-.]iua liad lueii the. 
pr<ite;^e and ill ly of the Ihitish ; and .siin-e tln3 war lie, liad falh'il 
more t implett l\ th.in hefore iiinli-r Ih'itish protect ion and ^nidan*‘(*, 
Jhatisli politK.il ollii-ers and British troops heiii;' stationed at his 
e}i]»it!d. lie apjiaiently lelt eneciiir.ioed hy eiiTiiiiistances to rebel. 
Jlolkar and the lihonslis t’ommitte<l hostilo acts. The predaloiy 
riiidai !''• otfi red a formidahh* resist aiieu to tlm British troops. So 
the ju’ -hwa Miitnred to t.iki; pait in tin.* eomliiriat ion a.Ljainst the 
Biilish ptiwei, whieli even yet tlm Mahrattns ili«l not ih*spair of 
o\i‘i 1 1]] o\\ ino. Atter lon^-]»rotr:ieted inemn-es, he attaeked the 
Briti-li at Ki.ki, Uiit failed iittiily, and lied a ruiiieil inaii. Ulti- 
mately he simeinlen d to Sir.Iohn Maleolm, .and was seiitns astatic 
pen -loner t'» Bithnr, near dawiijeir. ^riius the last vest ii^e of tho 
Mahiatl i eiiH'ir<* disappeared, 'fhe Biitish, liowevei, jeleased the 
raja of Sattar.i irom tln^ t*aptivity in whieh he liadheeii kept diirin;^ 
till* peshwa’s time, and leiii’-tated him on tin* throne. Owint^ to 
tin se events tlnj Biitish (lovernnn lit he<‘anio possessed of the Cou- 
eaii and of tin* oieater pait of tin; Beeean. 

It remains to mention hrielly the fortiiin-s of eaeh reinainiii.i^ 
inemher (d* theoiiee iiupmi'il eoiifedeiati<in. Tlie ])i un ipalily (d* 
Sattar.i was held to have. la[»sed in hy the tleath of tin* raja 

without lineal heiis, and was annexed hy the Biitish ( Jovernmeiit. 
The Blnnisla raja id Na^pnr and Berar was ohliLjisl to siirieinlei* 
Berar to the ni/nn, as the ally of the Britisli, in 1803. Berar then 
remained under the ni/ani till isfit, when it came nnd(‘r lhatish 
adininistratioii, ihoiiLjli it is still iin liided in the ni/am’s doiniiiituis. 
Tin* raja of Na;rpnrdie.l without liin al lieirs in isr»3, and his t(‘iri- 
toiy, heiii^ held to have lapsed, was jiiiiiexe<l to the British 
liTi itoi ies. 'The Inm^e of Ilolkar lias, dnrln;f tlu* last sixty years, 
remained failhliil to its enoii}.j(‘inents with the British (iovi‘riimeiil, 
ninl its]». sitioii as a teiidatory of the empire is well maiiitaiins]. 
In SiinlliM s teiritoiv', hv I’eason of inleinal fends, the Biitish liad 
to nndiit iU<* m'M>uie-> v\lii< h weio .sneei'ssinlly terminated atter tlm 
Imtth's ni M ilnnjpur and i'anniai in Is 1.3. But on tlie whole the 
house jif Smdliii has i t iii.iiind t.iitlifiil, Sindliia himself was 
aelivelv I'W.il diiiiii'^ the wai (if tlie niutiiiits. The ^aekw ir 
^ivaduallv fi ll uinler Ihili di eoiiliid towards tinsi’loseof hast ceii- 
tuiy, and his house h. IS neyi r en^'a;4ed in liostilities vv itli tin* British 
rjov ('rnmeiit. 'I3u* ^^aekwar Khande l.’ao sij^nali/ed himself hy 
Icyaltv diiriin^ I In* v\ ar nf tin; null inie-; 1 1 i.s sueeessdr, Malhiir ll.io, 
has leieiillv li* eii deposed l»v the Biiiisli Uov'ei nun nl on aei'oiintof 
^ross maladmini.st rai ion. 'I'he ('\-peshv\a livial t'>old a;.^e at Bithui, 
unddiidin 1''.'*!. llisadojited son e;i ew up t(^ he tin* Nana Sahih, 
of inf iiiiiiii-. iiiemury, who took a leading jMi t in the war of tin*, 
mnliuie (U. T.) 

MAH/OU ov ]\rAH\zni:,^ us .sonic write the 

wuid (fioiM Ihu rnut ■^tn, to |[;o round, to return), 
siiTiiilirs u ryeh*. The toriii is used liy the Juw.s in a 
thri'i'hdd .sen-e : (1) nsLroiioiniciilIy', as Miiljzttr Aaffin for 

the cycle of nineteen ycui-';, M>if/:or (Afiln! for tliat of 
twciiiy ei. 4 ht year-;, Ctulof Inllcbnimh '^ for tho 

Metiniic cy«*]o, ( J) liturgieully, for the “ T/.irger iTiiycr 
Book," whctliLT ill its nairowor or its wider meaning 
(see below); und (d) litually, for a book contniiiing 
religions laws and directions, us, for cxamide, Mahiur 
Vliri by Jt. Siinhuli b. Slieimicl of Vitri-le-Francai.s, 
M(th:ur liiihhvna Tiim by \\. Viakobb. Muir of iiaraorn, 
&e. In the lirst the plural is cither Mahazoroth^* 

‘ 'rarixiim A'enallian on (fi in-is i. 11 vvlin-h i-.tln* jdur.d 

of ainl mediately (»1 M 'lyi <»/•. 

*** 'Phi-, mud not Ik* mistaken h-r Mn/i.ot iiitihJ .'■hrl ^ whieh 

consist-, of lw(!iiv-«uie years Si e i{. cap. vii. 

* Sec JUri-b: Jl. cap. vi. 


or 2Tahzorim^^ or Mahaz(yrin\^ in the second and third 
it is exclusively Mahzorim, As most ancient prayer- 
book.s contain more or less fully elaborate “ tables,” ex- 
hibiting calendar matter, in connexion with the fixing of 
feasts and fasts and uf the loscuus from the Pentateuch 
and the Prophets, we cannot be in doubt as to the true 
cause of the application of the word Mahzor to the 
“ Larger Prayer-Book.” It is not applied because it is 
the equivalent of the Syriac hudrdf as some think, but 
simply bccaii.se Mahzor is the equivalent of the Greek 
Cf/clus (kckAo*;).'^ 

The Mahzor^ meaning prayer-book, is capable of division 
from diifcrciit point.s of view. According to its contents 
we may divide it into two parts, — the Smaller and the 
i^arger. The Smaller Miilizor contains the ordinary prayers, 
together with tliu jioetical iirsertions and the lessons from 
tlio I’entateuch and the Prophets used on the Yamim 
Xnralniy or “ Awi* inspiring Days” (/>., New Year and the 
Day of Atonement), and tho.se used on the Yamim Tohim^ 
the three luiucipal fcstixals (Passover, Pentecost, aiid 
Tabernacles). The Larger ^lahzor is, indeed, the only 
one which really deserves this name, since it embodies tlio 
ordinary prayers, togt‘ther with the poetical insertions for 
the wliitle yi.ar, ami the lessons from the l^entateuch and 
the lTo[>Lets for all feasts and fasts and the other extra- 
ordinary occasions. According to its various “uses” the 
Mahzor may bo divided into the Babbanite and the Anti- 
Ilabbanite. Tlie. Anti Rabbanite Mahzor comprises the 
Karaite,^ used by the so-oallisd Karaites, or iScripturalists, 
inhabiting Russia (especially the Crimea), Galizia( Austrian 
Puluml), Egypt, Palestine, A^e., and the Semi -Karaite, 
adopted by the so calhd “ lieforai"d Jews” of England, 
in reality the “Congregations of British Jews” of London, 
Maneh’j.ster, and Ihadford.^ Tlie Rabbanite Mahzor may 
be divided into that of the Ashlvcniizini, the Sepliaradim, 
and the Italiani. The Italian Alahzor, though embodying 
largo y\shk(.mizie and Sepharadic elements, is yet a distinct 
“use.” It branches out at home into three subdivisions — 
(1) llio Roman , {'!) the Neapolitan (now extinct), and (J) 
the Italian ])roper;^^ .and abroad into (4) the Greek Kites 
of Kalla, Cn te, A e. ((’ri‘te having very early received a 
largo intlux of immigrants from France and Germany, but 
chielly from Italy), and (o) the Romanian, f.c., the “use” 
obtaining, among others, at Constantinople and other 
Ryzantine cities. The Italians who, long before the year 
11)00, had given Jewish learning and poetry, not merely to 

^ Si'i* !! .( y, c.ip. vi. ® See note ^ above. 

l-'(ir llu* uki- ol ( (Jill jilcti-mr.s wo may meiition the term “ Maliazor- 
t(»,’’ wlncli (Kciiis ill till* .Miissfiietli. Jt is ii(»t .*^0 called, as soiiio have 
tliDiijdit, It-.'-'iiiM* till' Mulr^tr Vih'i (or, indeed, any other Mahzor), 
ever gavM> tlie ii \t u! the. whole Bible. The Mahazorto was a pattern 
c;e./c.f (»f tin* Bihh-, ;ind p)t its iiiiiiie Himidy from its ooiitaiiiiiig the 
ciji'lr of the s;i. ivd Script ure i, — the. Law, the I’rophets, and the llagio- 
;;ri]ilia. It, si mil. 11 codex) is also sometimes called MtUmzoro 

in eontr.ulisliiiclioii to .smaller eodioea, which contained only 
.soiiH* pint (.»r till- Bible. It sliouh^ be also borne in uiind that the 
Itabv louiatj .lews (as we are distinctly told of those of Nchardea) 
nse«i ill (ihh 11 lulled to read on Sabbatlis in the synagogue not merely, 
a-, now.iday , the iVntateudi am’ jjortion.s of the Prophets, but, in Iho 
nlbriKion s( , p ntious uf Lin llagiographa also (T, B., JSkabbath, 
lldM. 

" See /)>nh/(nni Frnytrs^ ill 4 vols., Venice, *1528 -29, 4to; 

in 3 V 1> , J\;ile, 180(>, Ho; in 4 vols., Eiipatoria, 1836, 4to; do., 
Vieiin i, ISr i. 8 Vo. 

^ Forms of Fnfyrr^ Ac., in .5 vols., London, 1841-43, 8vo, 

'* Sno Soneino, iVtsal lihiggiore, 1485-86, Bologna, 1540, 

biith 111 f<jli( , 

OiniliriiUe AIS. Add. 191. 

’’ I'ramr^, Ac., Venice, ITilS, IdlUO, Ac. 

('.mibii.l.je MS. Add. 542. 

Fmmrs jur (hr \Vhn!e Yatr^ Ac., in 2 vols., Venice, 1517-49, 
foliii ; riinst.intino])le, 1573-76, folio. The copies of both editions in 
the (’aiiibridge Univeruity Library arc, so far a.s weknow, the finest to 
be found in Lnglund. 
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Germany, but to the whole Roman empire, received in tlie ' 
14th century numerous immigrants from northern France/ i 
in the 15tU century from Spain and Portugal, and at all ' 
times from Germany. The ‘‘uses” of these immigrants 
are practically preserved side by side with the native 
Italian to this day. The pure Sepliaradic Uitual- repre- 
sents, in the first instance, of course, the “use” of the 
Jews formerly inhabiting Spain and J’ortugal, who now 
form the minority in Hamburg, Amsterdam, Manchester, 
London, Paris, Vienna, Budapest, Temesv.ir, Semlin, 
Bucharest, Venice, Romo, and some other Italian and 
Greek cities, as also in Canada and the United States, 
and the majority in India, Persia, Morocco, Leghorn, ( 
Belgrade, all Bulgaria, Constantinople, Palestine, Kgyj»t, 
South Arabia, and other parts of the Turkish onqure, in the 
French possessions in Africa, and iu the south of Frani o. 
Some of these, although charaeteristically Sepharadie, are 
distinct enough to claim a ritual of their own, as those of 
“Catalonia,”^ Algiers, Tunis,'* Tri[)oli,'i Tleinceii," Ceylon 
and Cochin in India,® the Cointnt in France,-' and Provenci*, 
as a whole, in bygone daysd*' TJio “ use ” of the 
Ashkenazim, i.c., of the inajoiily of the Jews inhabiting 
Germany, the Austrian states, Hungary, Russia, Denmark, 
Sweden, France, Belgium, Holland, the British empire 
(India excepted), the United Staters, etc., branches out 
into two rituals, the German proi)er^‘‘^ and the Polish. 
Tliis latter has some dillcrenees of use between Gn^at 
Poland and Little Poland.^^ The German ])ropcr bad iu 
times past the separate rituals of Worms and other cities 
in the empire, which im\ all now extinct. Those of Fiank 
fort-on-the-Main and (»f other towns are not snfliciently 
marked to deserve aeparale notice. It shmdd, however, 
1)0 mentioned that there arc scattered everywhere, both at 
home and abroad, “Reforme{i congregations,” wlnrse 
separate uses and j»racticcs are more or less an imitation 
of the “Temple” (Ileformed congregation) of Hamburg. 

' There are to thi.s day three congrci-^atioTH in Italy (Asti, Fo's-mo, 
Moncalvo), wliieh u.se the jiiK-ient ritual of northern Kram-e (see .MS. 
Add. 667, in the Canihridffo University lalji-jiry). 

^ Seder Tephilloth^he,^ Aiiistertlaiii, 1042, iOnio; in4vols., U>4 I ; 
in () vnls., Loinlon, l7Sy -9I{ ; &c., Vienn.a, l.S2n, H\(». 

Mahm, &e.., kaloiiika, 1863, 8\o. 

* TIokhmath Jlammhken, &c., l/iOl ; 1823; M<>h:.nr 

Kutariy &c., 1861, all at n, in 8vo. 

^ Alahzor^ &c., Pisa, 17114; ScUhnthy 1845 ; Pcnc IfaraQcI^ 1856, 
all at Loghorii, and in 8vo. 

^ Siphelhe linianofhy kc., 2 vols., Venice, 1648, 1711, 4to, Li-j:- 
hom, 1837 ; Kisahurin Lnjii' ahtby 18rj8 ; Jicadhiys, Vmire, 

1736, all three in 8vo. 

^ AfahzoTy &e,, 1842 and 1861, Imlh at Le;,diorn, and in 8vo. 

* Order vf Prayers^ Aiiistcrdain, 1757 and 1760, Jjetjliorn, 

1849, all in 8 VO. • 

® Or VetiaiRNin, t.e., the four c-oiigvogations of Carpentvas, Avigiuni, 
Lisle, and Cavaillon. See Seder Uaftamidy Ae., A\ignon, 1767, 
Aix, 1855, 8vo ; Seder h'yamini Xornhuy Ac., 17«39 ; Srdrr Icsludnsh 
Reqalimy 1759-1762, both at Ain.stordani, ami in Svo ; Seder Hulun- 
terisy &o., Avignon, 1705 ; S^der shel ymn Jiippur, 1766, and Setb r 
Maashtiiuroihy 1763, both at Amsterdam, and all three in 4tii. 

Tt ought not to 1)0 omitted that in the old Provcn<;al ritual ;in«l 
the South Arabian there arc .several points of contact existing. A 
teacher or teachers must have come from the one country ami 
settlod in the other. Wo will give but one example. The phrase, 

n which occurs in the Path- 

sheycfi (on Genesis ii, 1), by an anonymous author, and ]niblished by 
Ur Nathan ^dler, and which the editor motlc.stly says lie has imt 
succeeded in finding, is in reality to be fouml in the .service of the 
Jfosha*mth, both in the old Provenval Muhzor ((.‘ainb. MS. A»1<1. 7.'i2, 
leaf 205ft; only that, in.stea4l of it remU NCnpO H'm) 

and in that of Yemen (Cnmb. MS. Add. 12()0, leaf fi2ft), tllOlI.^dl in 
ao other ho far as we know. 

Pesaro, 1520, Augsburg, 1536, Venice, 1567, all in 
folio; 6vola,, London, 1807, 1824, 1826, Ac., 8vo. 

^ MkhzoTy 2 vols., Sulzbaeh, 1794, folio. 

“ These differences show themselves first in the prayer “ El or-kli 
appayim” in the service for Monday and Thursday. 

Ordnungditr ^ffenilichen Andemkt^ Ac,, 1819 ; Seder Ila^abudahy 
*^•1 both at Hamburg, and in 8vo. 


Romo oT these have only introduced choirs, others havJ 
introduced instrumental music, and others again have coj;r 
siderably curtailed not merely the\K)etical inserlions, but*{he 
ordinary prayers therasclvc.s, and have iiitmdnccd hymns 
and prayers in the vernacuhir. (s, m. s. s.) 

MAI, Anckuo (17S2 1851), cardinal, uoll known us 
the iliscovcrer and editor of immerous .incu iit U was 
born of humble peasant [mrentage at Schilp.irio, a niDiiutaiii 
village in the province of Bergamo, Lt)mbar(ly, nii March 
7, 1 7S2. For the c'.vcclicnce of his early education, rr< . iMul 
at Bergamo, lie was indebted to a ,jc-nit priest 
.Mo//.i, whom the sui)pressiuii of the, order had caused t.o 
settle in the ncighbonriiood. Ho afterwanls aceompunied 
Moz/i ti) a college at (V>Iorno, in the duchy of rarma, where 
the Jc.suits had been permitted to re c.*^tabli.■>.ll tlu insehes; 
and them lie entiTcd the noviciate of the society in I 7'.)‘.h 
In ISO!, after tlui brief which restored the Jesuits to the 
'Fwo Sicilie.s had been granted, he wms rcnmved to Najiles :ls 
teacher of classics in the ciillege there. Next, !ift<*r com- 
pleting Ids theological stiidii's at the C’ollcL;ium Joimaiinni, 
111* li\e.d for some time at Orvieto, where he was adiidited 
to priestly oider.s, and was engaged partly in leaching and 
partly in the palfeographical studies for which lie Juui 
alreaily manifested a strong ]).irtiality. 'the |M)liticjil events 
of iSOS neeessitateil his witlidrawal fn)!n Jiome (to which 
he had meanwhile n tnrncd) tt) Milan, where lie assumed 
the functions of a secular priest, and in ISIJ, through the 
iniluenee of Mo/./i, was made cnsti>iliaii of the Ambrosian 
library. He now’ threw hims(‘lf with cliaracteristie energy 
and zeal into the business of earofully exploring the 
mimerons and valnabh'. MSS. committed to his chiirgc, ami 
in th('. course of the next six years was able to iv.sttue ti> 
the World a cotisiilerable number of long h»>t works. With 
tlui full apjn'oval of all coiu*erned he uow' withdrew’ from 
Jiis connexion wdth the Sochdy of Jesus, and in jSll) ho 
was inviletl to Rome a.s chief keeper of the library of tho 
Viilican. Stum after his installatitm tlure lie ftmnd the 
[talimp.M’st from which he edited llie />e iitpuhheu of 
Gicero ; this, jirobubly the mo.st impt^rtant work of liis life, 
w’as follow’d! by the publiealion t»f a v.i^t number of 
fragments of Greek and Latin fatliers and histori.ms. In 
18.3.3 Mai was tran^ferreil from the otlice of \'ati(*aii 
librarian to that of secretary of the eongregatitm t»f (ho 
IVopagaiuUi; on Febrnary 12, 18.38, he was raised to tho 
dignity of cardinal. In this rank he siii!c( ^sivcly di'^cli.irged 
the functions of prefect of the cimgrcgat it>ii tor the -super- 
vision of tlie Oriental press, pri'fect tit the cungi-eg.-ition t)f 
tho council of 'rreiit, and cardinal libraiiaii of the, lloinari 
Church. He died at Caslelgandi»lfo, near Albano. on 
St'pfeinbur 1), 1851, bcipieathing his valuable pnvato 
library at half it*, estimated value to the A'atie:in, llio 
proceed.'^ to be applied to the relief of the poor of his 
native village'. 

the peiitnl ol lii-i .Milaiie'^i* .'nti\ity lulling M. T. i^ireronis 
friitin vnitiunu/n , ju'o SemrOy pru Tulhoy pm Slaeut^ jnu'f^ -i uh diftn 
(1.SI4, I’lnll) :i ]»!lllliips<-st eolit.'iiliilig llie poriiis (»f SechlllUs); J/. T. 
(*ietroHi\s friuni orithununiy in (Utufiuin, i f Ciirinneniy de wn' afirno 
Milonisy de rri/r Alej'inulrinOy fnujmenta ineditu (1S14, fnan a MS. 
rontaiiiing a r.atiii triiiislalion of the Actu of the emiiKil t>f 
Cbalei-don) ; .1/. Porn. Fmnfonis oprrit intdifUy einn rpidnhs^ Umi 
inrddisy Anfo/nni Piiy Murci Ainrliiy l.ucn /'*/•/ et me- 

nonnhorum u t> ru m /ntymnd is ‘y ]iniliniis of eight --.p* n In s 

of (.Juiutus Aurt-liiis Syniiiiaebiis, fragments of IM.nitn.s, tin- ••f.iti«‘ii 
of Is:i us ih londitalc (letniyniiy the l.i'.t nine -it llnj 

yfiditfuifi' s id Uioiiysius t)f Ilalieariiassus, and a humiIki "I I'tln r 
editori.il labours. Af. 2'ullii Cieeronts de /,\ /udifiet/ t/uj- 'n/'>r\ojit 
ap]»e.n-»*d at Rome in 1822; Seeipforum I'tferu/n nnm < ‘If’tftn, c 
Pidieiinis codicdnis nfitit (10 vols. 4to\ in l^’Jf' o''; (’fnsMio/ u/ri 
duefnrum Piilfeetio e Palleunis eddirdurs eddi/ i lo S\o) in 

1SU8 38; Spirileyiuin Ptnminmu (10 C'ols. 8 \m} in 41 ; and 

' Pntrum nnvn Pddiofheett (6 vols. 4to) in l.Sl.^» fe). Ili ^ eiliti )ii ofthn 
I eeltd»rule<l (^odex VutieuiutSy eoinpleled in ls3s. but not | nblisbed 
1 Owb*ni'ihly on tho grournl of jiiacenraeies) till 1 - >( :irh after bis 

I dtath(lS68, 5 vola. 4to), i;. uiisalLfaetoiy and 1 been .snpriM-ded 
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by tbo subsequent magnificent edition of Vercellone and Coz2ii 
1808), which in turn leaves much to bo dosired. * Generally 
si»*yikiMg, it may bo said that the sorvit os rendered to scholarship by ' 
Mai (iL'nMit though they were) worn iuf‘rcly those of n laborious and 
|M*rsovoring pioneor; as a tnvtiial critic lie does not rank high, 
oitlier for Sagacity or for accuracy. 

MiVIA was tho eldest and fairest of the Pleiades, the 
seven daughters of Atlas and the Oceanid Pleiono, Her 
name marks her as tlie “fruitful mother*’; and the seven 
Bisters have no individuality except as the mothers of 
famous families. Tlicy were all burn on Blount Cyllcno in 
Arcadb), and are soinetiniiis called mountain goddesses. 
In a cavei>f Cylleiie, in the darkness of night, Maia became 
by Zeus the mother of the god Hermes. Maia bears one 
of the most churactcristie names of the Phrygian mother, 
Cybele or Ma, the goddess wlioso Jioiae is on mountains 
and in o.ivijs ; and in a common class of votive reliefs 
Hermes (J.idmilus is represented as a youth hearing a vase 
Btaniling beside tho throne on which Cybele sits. Maia 
was also an epithet of tho Ilona Dea, who is a fcam of 
Cyl)eh', in Home. See Conze, “ Hennes-Cadmilos,** in 
Arvh, LStSQ. 

MAIDKNH MAD, a municipal borough and market- 
town in Berkshire, Knglaiid, in ilio diocese of Oxbad, 22^ 
miles from London, 13.1 from Heading, and d from Windsor. 
It wtis formerly called Maiilenhyike^ a wharf for timber 
and a wooden bridge across ilio Thames having existed 
there from very early times. In 1352 K<lward IH. incor- 
porated a guihl to keep tho bridge in repiiir. In 1400 tho 
duke of Surrey and tho followers of Hichard J I. held the 
bridge again.st tho new king, Henry IV., and at nightfall 
made good their retreat. In July 1G47 a meeting took 
place at tho Croy hound Inn betw’een Charles I. and his 
three children. Tho church, dcditiated to St Andrew and 
St Mary Magdaleiio, was originally founded by Margaret 
of B'raiico in 1270, and it W’as rebuilt on the same site in 
1721 ; but in lS2i) it was entirely taken down, and a new 
church was erected at tho east end of tlie High Street. A 
clmriih dcdicatoil to St Luke was erected in 18G7, and 
enlarged in LstiO. Tlie town contains a small town-hall, 
a large hall recently erected for concerts and lectures, 
schools, aliuhouses, jind Homan Catholic, Wesleyan, and 
Jkiptist place.4 of worsliip. There are numerous charities 
for the «jducation and maintenance of poor persons. The 
principal trades are in malt, meal, and timber. A fine 
stone bridge nemss tho Thames was erected at a cost of 
.£20,000 in 1772, connecting Jjerkshiro with Ibickiugham. 
The scenery around ^laidcnhoad is lixtroniely picturesque, 
and several noblemen’s seats are in the neighbourhood. 
Population in 1871, 0173; in 1881, 8210. 

MAIDSTONM, a municipal and parliamentary borough, 
and the county town of Kent, England, situated alniu.st 
midway between L<»ndon and Dover. It lies princi- 
pally on the eastern bank of tbo river Medway, the 
modern part spreading over tho western slopes of a 
piclurcsquo valley, which is intersected and environed by 
orcliisrds and li»>p gardens. Although antiquaries liavo 
coil jc;;t mod that Maidstone was a military station of the 
Homans, few Homan remains have b«?Gn found in the 
lieighbnurhnod. 'Pile Saxon spelling of the name w'as 
Mcdwi’fuMnn, “Medway’s lowai.” The manor, valued in 
Domesday I’uok at £35, KKs., had from a very early period 
belonged to the see of (^anterbury. Archbishop Boniface 
in 1260 osrahlishccl a ho^pital hen* for poor pilgrims, the 
ch:i|)el of which, with modern arlditions, is again used for 
public worship. H’he parish church of JSt JMary, which had 
existed' from Norman times, was demoli.shcd in 1395 by 
Archbishop Courtenay, ‘who erected on tho site thereof the 
present church of All Saints ; ho also, at a short distance, 
founded a college of secular ciiuons, the ruins of which 
are uu interesting specimen of 14th century architecture. 


From the reign of John until the Refurmatioii the 
bishops had hero a re||dence, at . which Stafford and^ 
Courtenay died ; but the existing buUdinjg knowni as the 
palace dates chiefly from Elizabethan times. > The lectoryi 
with the manor, passed into lay hands at the>;Beforniation; 
and, having been a perpetual curacy for thre^^ hundred audV 
twenty years, the living became a Ticarage/in 1866. . AU 
Saints is one of tho largest parish churches in , th^ kliigdoiUy . 
and contain.s, besides many excellent monumentsP^; richly '' 
carved sedilia and the twenty-eight oak seats tum by Urn . 
collegiate priests. Tlio parish has, since 1837, bZext«.diTided;, 
into nine ecclesiastical districts, each with a church^: Th^^ 
grammar scliool was founded in 1549, and endowed^^Jlirita^ 
the estates of the local Corjms Christi fraternity,' then- dis^^, 
solved; the hall in which tho guild assembled still temainSiV 
Jiroadcloth ami linen thrmid, introduced by Dutch settlers^*^' 
were at one time manufactured hero; but brewing ano^J 
papenmiking have long superseded these industries. Oi('' 
the barges titiding on the iledway, about sixty belong'. 
Maidstone wdiarfingeix The river is crossed by a 8ton$,^ 
bridge of three arclic.s, completed in 1879. A museuiri^ 
with public library attaelied, Was opened in 1858. TKC; 
endowed charities yield an annual income of £3000. 
tho beginning of tho 17th century the Kent assizes hai4 
gcnorally been held at Maidstone. From SaxoU timdn 
down to 1830 condemned malefactors were executed, ana. 
all tho great county meetings were lield, on Feuendea 
Heath, a common situated about a mile north-east of the 
town, and reci^ntly enclosed by the corporation. The area 
of the municipal borough is 4008 acres, of the parliamentary 
borough 457 6 acres. The population has steadily increased 
(luring the present century; in 1801 it was 8027, in 188X 
29,032. . 

With general liistrny Maids! oii(5 lias been intimately associated.' 
Wat Tyior bioke into the piison, liberated John Ball, tlie rebel 
proaelier, and coiuiintted other tli prrilatu)na. Several of thC lead* 
iiig inhabilanls joined Jiuk O.idfi’s lising. Sir Thomasl^yatt,. 
who resided at Allingtoii Oastle, now an ivy-e,lad ruin a mifo^'and'a 
half north of the town, rais(‘d the standard of rebellion at. Maid- 
stone on 25th Jaiiiiaiy 1 554. As a punishment for their complicity 
w'ith Wyatt, the huigessi's W(‘rc for the next live years deprived'of 
llicir charter of incurporaiitui. The rising of tho Kentish rbyalists 
in 1C48 eollapsed at Mnidstone, wlierc, on the 1st June, Fairfax^ 
after live hours’ ohhtinatc liglitiiig, captured tho town at midnight. 
Anciently governed by a portreve, Maidstone was first incorporated 
by Kdward VI., and since the beginning of Klizabeth’s reign it luui' 
sent two ru])resi‘nt.ilivj s to parliament. Andrew BroughtOn, one 
of its mayors, as ehuk of the court which tried Charles 1., re^ the 
fatal seiitmii-e to tin? king. 

See lln.ssidrs J/isforf/ of Maidatone, and Poste’s History/qf M 
Oollcfji' vj All All infs. " ' •■••J 

MAIMAN.SINH, or Mxmknsing, a district in the lietlfe 
tenant-governorship of Bengal, India, lying between 23® 66' 
and 25 ’ 25' N. lat., and 89" 43' and 91° 18' E. lohg,;;wilfi 
an area of G287 square miles, is bounded on the N. by Ae 
Gfvro Hills, on tho E. by Kylhid, on the S.E. by Tippera^ 
on tho S. by Dacca, and on tlie VV. by the river Jamun^ 
which separates it from Fubna, Bogra, and Raii^ur ^ 
tricts. It is, for tho most paVt, level and open, cioveim 
with well-cultivated fields, and intersected 'by nviih^oid 
rivers. The Madhupur jun/rle is a slightly elevato)! 
extending from tho north of Dacca district into^^the'h^tt 
of Maimansinh, almost as far as the Braht^putra|^ti6 
averago height is about 60 feet above the Hvol of 
surrounding country, and it nowhere oxceeds-^lOO/^^t^ 
Tho jungle contains abundance of fSdUf valuabtej^w^iu 
timber and for charcoal. During the cold smbh'^is^^ 
parts of the jungle afford grazing 
only other elevated tract in tho district is 
border, w^here the Susang hills rise. Theym ror th8 
part covered with thick thorny jungle,. 
barren and rocky. The Jaman4 fonuii .'thei^ westM 
boundary of MaimauBinh^ fox a 
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'navigable for laige boats tbroughont the year ; and during 
.the rainy seeeon it azpands in pmy places to 6 or 6 miles. 

. in breadtib^^pverflpwing a cotJ&erable portion of low- 
lying Ijind. ''' The ^r^maputra enters Maimansinh at its 
north-westerhj.eozner near Xardibari, and flows south-east 
.'and south Meghn(i a little below Bhairab 

* BAzdn ' The gradual formation of chars and bars of sand 
i in the upper/: part of its courso has diverted tho main 
« volume water into the present channel of the Jamund, 

^ which has" jn OODsequenco become of much more importance 
, thaU‘ the' Brahmaputra proper. The MeghnA only Hows 
-through the south-east portion of the district for a short 
di8^anceiii,'^>The eastern and south-Gastorn parts of the 
district abound in marshes. Tho wild .animals include 
.tigers, leopards, deer, bears, elephants, and an occasional 
Vrhinoceroa Small game is abundant. 

f\ The cetiBUB of 1872 retunml tho populalicin of at 

^840|917 (laaleSi 1,187,962; and i'cm.-iluM, 1,161,055), — MohainniO' 
', miU8 numbering 1,519,635; Hindus, 617,963 ; Christians, 124. (If 
^aboriginal tribes tlio most numerous tho llujongs (24,930) and 
>'',Qdros (10,997). Tho semi-IIindiiizt^d alnnigines nnmhor in all 
«it^06,592,,of whom more than oiif-haU* are Chamhila (123,262), tho 
.’’inost numerous costo in tho district, cniployod as cultivators, 
'fishermen, labourers, and monial scrviiuts. Among high-casto 
.Hindus, Brahmans number 33,414. Five towns contain upwards 
of 6000 inhabltaiils : — Maimansinh or NasiriUnid, 10,068 ; 
.^'.Jamalpur, 14,302; Kiaoriganj, 13,r)37 ; Shcrm'ir, 8015; and 
phaniKhola, 6730. Uldkundi or llbuirMh although with only 

ill population of 1500, is the most im[torlatit commercial marl, 
.L with a large trade in juto and a well .su|mlicd c.ittli‘-iiiiirkct. 
'/' Rice, of which throe crops arc raised unnually, torms the staple, 
; food or6^ of , the district. Other agricultural products arc w lic.it, 
oats, maize, pulses, linseed, mustard, /i/, indigo, tobacco, sugai- 
cane, and juto. Tho last con.stitutc.s tho chief commercial 
staple. Maiinamsinh suirer.s occasionally from blights and llood.s, 

’ but never to any serious extent 'I’hc chief import .s an* piece gooils, 
.raw cotton, wheat, betel nuts, chillies, sugur, nnd cattle; the exports 
v.Cpnsist.of rice, jute, indigo, rced-imits, hide.s, brass and copper 
' 'Utensils, cheese, ghi^ &c. Tobacco and nuislins arc nhso ex polled to 
a small extent. Besides a little inu.siiu, the only nianufaetuicH arc 
/hoarse sUk cloth, sitaljutli mal.s, chue.se, and tj/ti. Apart from the 
' rivers,' means of communicntimi arc allbnled by about 146 niile-. of 

« <ihd 124 miles of inferior roads. Although the geiieml ivvi'mio 
6,938 in 1880-81) has more tlinri doublcii in scvtmtydive years, 

' 'the land revenue has reidaincd almost slatioiiary ; in lS»Stt..Sl it 
Was only £75,226, excise amomiting to 4.'23,6rj2, and Maiup.s to 
;v* £48,680. Education in 1872 73 w;i.s ullbrdud hy 173 .state-.sii])- 
'^‘■ported Schools attended by 6372 ])U]»il9, besides 71 unaided .schools, 
V' with 2425 pupils. Exccj)t tow.ird.s the elo.se of the rainy season, tho 
. .climate is lairly healthy. The average annual rainfall i.s 105 iiiche.s. 

HAIMBOUKQ, Louis (IGIO 1G8G), a French histuiical 
^^^writer, waa born at Nancy in IGIO. At the age of .sixteen 
fA, he catered the Society of Jesn.s, and after completing his 
, theoldgioal studies at Homo he became a elas.sical master 
P in the Jesuit college at Rouen. He afterwards devoted 
; • hinis|elf to preaching, but wirti only moderate succes.s. 
■: taken some part in minor controversies he 

; ,threiiw7hiinself with energy into tho di.sp>iito wdiich had 
[,,/Brxsea ae to the Galilean liberties ; for Ida Tmitc fiistorv/uc 
i^Srof/atives de VEijJhxe dc Umne (IG82) ho ivas by 
of Innocent Xf. expelled from his order, but 
by Louis XIV. with a ro.sidence at the abbey of 
Paris, and a pension. He died on August l.‘l, 
numerous works (exhaustively enumerated in 
Generate) incluclo histories of Ariani.sni, tho 
^OROpl^tjii? controversy, the Greek schism, Lutheranism, 
of the pontiGcates of Leo I. and Gregory 
compilations, written indeed in a very 
‘ stylo, but inaccurate tliroughout, ami 

of controversy are toiiclicd on, s[)cci:illy 

^AtB^NlDES (1136-1204). Among tho great men 
tg Cordova^ has given birth—and 

Ts 'ca^^ *'Al-?ortiibi« (and not al-Kordovi, or 
and •* ilassephardi by himsulf (preface 


these are not a few — the greatest is unquestionably RabJ 
benu Mdsheh b. Maimun ^ Huddayyan.^ Like the livps 
of so many great men, that of this “ last of the GcomV/as 
regards time and the first of them as regards worth ** ^ is 
surrounded by a halo of fables, some of which, though 
lictitioua, are instructive in many respects, wldlst others 
are telling in dramatic effect and toueldng in the (’xtreine. 
{Some of these fables, however, are incndy amusing, whilst 
othens are simply ridiculous.® Tho present article cimGnes 
itscilf to facts and a few criticisms founded on Ihem. 

“Riimbam,” or Maimonides, was born March 30, 1135, 
ami died at Cairo, December 13, 1204; cunse<(neTitly lie did 
not quite attain tho ago of seventy,” - a short space of life, 
when we take into consideration all the work In* did for 
Ills C()ntemporarie.s and all the works lie left to posterity. 

liike many other great and conscientious .ubbi.s of all 
times, who considered it a sin to make of r<;iigious learning 
a means of gaining bread, Maimonides adopted the medical 
profession. Tliat he imist have greatly excelled in it is 
not merely known by tlie medical work.s ho coiiipo.sed, but 
i.s bt'.st tcslilied to by the fact that, altliough a Jew^ (and 
the time.s and tlio country he lived in were certainly not 
more tolerant than our.s), he hebl the lucnitivc and im- ' 
piorlant olfice of court physician to Salad in of Fgypt. 

Maimonides was master of Grcek-Arabic philo.sophy, as 
maybe seiai from his Tvchitind 7Vni/.s- r>/ /vO///c," Jiis (htide^ 
and Ids otlior ivorks. That ho was a mathematician and 
I astronomer of no mean standing appears from ihc Maaitiar 
lliiihhftr^ (calculation.s of the calendar, which he wrote at 
tho age of twenty-two), tho IliUklmth Kiddm^h Jlithndesh 
(in the book Zenunni'nn of the Mlt^lnuh Tin'ali)^ and the 
cummontary on T. ?>., /o/.s-d llasafiffntth. 'I’liaL he was a 
great Talmnrli.st wo know from his commentary on the 
Miahnnh and Id.s {'hff-d\ruvrt‘ the ^[iiihnvh Torah. That 
ho was, as philosopher ami th»M»logian, a profound thinker 
we know from his Guide nj the iVrjdr.rftl and Ids other 
Works. To snni up in a few words the merits of 
]\Iainionido.s, wo may say that, with all tho disadvan- 
tages of the times in which he lived, he was the greate.st 
tlicologiaii and philosopher tlio Jews ever prodmeil, ami 
one of tho greate.st tho world has seen to this day. As 
a religions and moral character he is equalled only by a 
few and Hiir[>assed liy none. 

Tlie works of Midiinmulcs wt-ru coinpfisi'd by him ]»ar(ly in 
j Hebrew aial p:u’lly iii lliu \erii:irii]ar Ai.iltie,— a portion nl the 
lather eiiig truii.'^l.iled into llubi'uw Iq liiiii.si-ll. 

T. IVnrhs t'oiii post'd Jilt M‘ti niniiitlr'i in Udirnr. 

1. *4isl\nrk Tnruh^ /.e., tin- \\ ie < i.ilili. .itioii of tin- wliolo 
of tho .lewi.sh law, ns it is to bu Ibaml in thu P.ible, llu- Mishmth^ 
Tostplifa, MdJ.llfit^ Siphrti, Sijdnr, bolh Ttflnint/ini. \\u‘ Sltt rJlot.hj 
J/nJiddlufh (•>'dii/nffi^ \]u‘ /ii S'p-i'Ktt of llo- f/rtniini^ tin- IfiJi k'/ioth, 
Mali AI-jdicst\ 'riil-. \\oiK is di.-iwri up in ftuiitLi ri p Vail) 

j " Kr.irri tin- iiiili-iK (»!’ 1 is ii:iiiie, willi “ II” {fur “ llabbciiu ”) pre- 
1 Ills l.illn-r\ ji.imm- witli “ 11” (I’ui dii wf) })rL‘liKuil, tlic .luw.s 

(•:i!l liiin ItaMlI.iM ; .niioii:' Cliiistl.iiis Im is, viorr UnVi'tiy called 
Mahnunidi Sy from his t.-illn r\ iinim- Mitinmn nr Mm'tnun. 

® See i‘inl of tilt- eitiMiiM iit.'iry «)ii tla- M i dumh {** Ani Musht'k bnr 
Aftiiinnn lladdo inm n ”). 

S«) .Muiiiioiii'li'S irt 'Ifsi juatfil by the. fiiiiKius Knh )m't y\hniTii f<ir 
Yi*«l:i\N.ih If i)>]»-inrii ItuiliMV'-i, /.e., iif lli/irr.) at tliu i-inl 'if lii.i 
In'hiiiittJi 

^ WIkm-vi V ishi s t') know iiiori'* of tlie.H* tables may '/'.'ilily lii^ 
ilrsnc, if I'l* knows Il.ibhime, hy n-ailinpc Ihn Valq.a’s h th 

I llu!,ko’,fi.tl,ih ; it hi- unih-islainls (Icvniaii, by iv.-ulin;: .Just’.i a>. ch><htc ; 

• mill It he umlrr-’l.iiiils only Enjj;li.sli, hy ruiulimi: Bcinsi h, yVn Am /.-O iW, 

! /cc , fiiniihm, 1817, 8\o. 

Notf* at till*, rml of tho author’s I'fimuiiMit.iiy i u I> , 
fifsJtntitih, bv his j'r.ainb on K. Pavid (/A///f'Ai’/"'/h ii. j*. 60). 

'This wmk was trnnsl.aluil from the Ar.ibn- int-i Ibl'iew by U. 
los'iii-h Tbn Tibbon, and printed tor the' liist liinr ;it Veiii<'e, 1500, 
to The thinl edition (Kranklbit on tli*' OcK-i, 17*11, ll")h.is .a com- 
M-iif 11 y bv Mnidi-lssolin. 

^ ,'sct* the eollcctioii lithert' iUdhaminx (Mel/, 1849, 8vo), p. 23, 
Tho translation Is by lb Tin heii I'.uj Tibbon. 
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I T)i>(>ks, with a view to which fart an<l to tlu! author’s iiainr {Mushch) 
and grateful posterity called it, from IMit. xxxiv. 12, 
ht\ft!fnd Jlahnziihth^ — a title which has rrlipsed, if it has not 
aclually supcrHcdud, that ^iveii to it l»y the author himself. Great 
lias heen tlio .success of this work. If Maiinouidrs lias not mic- 
(M (-ihid in HiipcrKcdiu;( l»y it the liahylouiaii Talrninl (as some 
think wit-i his pur[ioNr,' i, hr 1 cri t.'iiiily sucocimUmI (probably 

a;4:iiiist hi \\ill) in iiiakiu »f it a second Talmud of Babylon 
in the 'ralnnidic acrrpf.it ion if this term." The Mi.shmlh Torah 
has beconu* an arena ‘ lliougli ba]ipily bloodless, strife. 

It is to this day a c of lournaniriit for Talnmdi.sts. Tin. 
Innidrcdsof Iblios on It ihltinic literature, written since theautbor’.s 
time*, constantly draw the naturally or aitilieially, 

into the discusMoii.s Ihcy contain, 'fo clear ufi a ilillicjilt Yi’n/zi- 

or ‘ Uamhaio^'' /.c., to leinove an ajijiareut 

dilliculty in the MtsJnnh Torah^ is the ^rcat test of the titne.s.s 
or learnjn,i( d’ a laldii to this day. Moreover, ' Scjiharadim 
have M-cnvitl its though only vain fjranoj ^^llilst the 

congregitnn Aiabi.i (as those of Veineii ainl otln'r.-*) not 

only h\r al .jl'iilely .l(■e(*nllng to il.s ti'a<hings, but ha\e actually 
liegle' lril tl study of the Taliiuhlint through it. The work 
itself . to bi* feiirid in ^IS. in nnineruus lilnaries (probably 
one of the nlili'st MSS. lying in the I’niveisily Lihrary of t.um- 
bi'idgr, A*ld. l.^aU). Printed editinns are also nuineroiiH, soino 
witlnait “ .si l irt nr«*s ” (Ihtssaijofh) and witlnait a coniiiK'iit.iry, 
tithris with the ** slri«‘tnres ” of the great iabl)L ‘* of tl\e. little 
town of I't'sipiiers (in Pi ), otln r.s with e(»iiiinentarics varying 

from four to eight,, ami even more. Tin; (jarliest edition, wlih li 
has neither jilaee nor date, appeared somewhere in Italy, about 
1180; the second at Soiieino, UUi) ; the third at C(»iistantinople, 
1!)0'.) ; the fonitli, lifth, sixth (with the Stp/n r I/amtiiisnifhj Ae.), 
ami s« venlh editions at Vinice, ITcJl, l.^fiO-.M, and iri74-7r> 

resjM'ctively ; the eighth (with the .intirUrlafitiiui) al Amsterdam, 
17n’J all in folio ; the most recent ami iiieoinplcte edition being 
that ol beipsic, l.Sf»2, <Svo. 'Phe Mishnrh 'Torah si amis, and has 
stood for eeiituries, even among non-.Iew.s, in sm h n'spcct that 
“]»aits of books” {Halalhoth) have b(‘cii rendered into other 
languages, notably into Latin. Kxtraets from this work have been 
translated into lOnglish by tin- late 11. 11. Bcrnaid of C'ambridgo 
(( \unliridge, IS.'fi, Svo) and K. Solowa-ye/ik of Poland (Jjondoii, 
1800, «vo'). 

2. (’ommentary on tlni licalise of JlowJontoh according to 
tile Babylonian 4\ilmml. \Ve know from Maiimmides himself that 
he eoniimuited on almost the whoh* of the second, third, and fourth 
iii'iforiiti ainl on one treatise {Jloflhi) of the lifth of tho 

Babylonian Talmud. But of all this none but his /!itsh Jlftsa/antcth 
has been pn-served. ’Phis <*ommeiitary is extant in four ]MSS.,omj 
of which, however, is a mere tnauseiipt, whilst two of the olber.H 
are iniperfe<'t. ’Phe <*iily edition e\isli!ig(///f//fV<fymo/, ii. j». 01, &e.) 
is from the.so imia rfeet M.SS, 'Phe one perfect MS. copy known to 
us i-* piesei'veil in the I'ldvcTsity Libraiy of Oambii«lge (Add, 404). 

Sonn* of the uuun rous IcUeis ascribed to Mniinouides. These 
lire inextricably mixed up both with letters wiilleii by him in 
Arabic ami tiaiislated by otheis into Hebrew’, ami with letters 
ttddre.ssed to him by others. 

4. Iteligious jmeliy. 'Phere is a shoit liturgical piece (it i.s 
recited on tho lirst day of New Year by tin; A rabic-s] leaking Jew.s 
of Algiei.s, Tunis, Ac.) whidi hcgiiis jy/t ,S/ii('tirc Jia/zoiif ami 
which bears the ai-roslie ^tiii Mxishth hirtltOi Jfanutnh Un-^ak. Jt 
is an Alt dohT But beeau.se theie is a coinjiosiiioii of the same 
nature and beginning, but of greater length and Iiy another author 
('Abbas Yidimlali Sliemuel), this is, in c<intiadisliuction, called 
*Ah'doh KAoiinoh, Since tin; name of Moslieh, how’ever, is coiii- 
iiioii among all tiews and that of Maimon among those of tho 
Maghril) (sec Scliill<*r-Syine.ssy’s (\imbi'id Cotahitjur of ihr Hebrew 
Maiuiseriitts^ ii. 28, note 2), this liltl ]»(W‘ni may, ]>orIiaps, b 
long to aiiotlicr (and inferior) rabbi of this ii ime. If it really 
doi‘S belong to our Maimoiiides, we h.avo a key to hi.s c<mtempt for 
tbe liturgn-al jioet.s.^ Being .a poor poet himself, lie judgctl them 
by liU own nicrit.s, or rather deineiil.s. 

II. ITorl'S co)nposrd by Mainionides in Arabic. 

1, Tho commentary on the whole Mishnah, ’Phe author began 
this wmk whilst yet in Spain, coiiliiiiicd it on his llight through 
Morocco, ami liiiishcd it at his ea.si* at Postal (Cairo). ’Pin; merit 
of this xyoik is that the author explains therein the Mishnah in a 
very lucid ami brief way ; and, liaving privately digi stcd the ’Tal- 
mudical I iiiilrivi rsics icgarding each p.irngiaph, he gives tho result 

^ Lu7.z.aUo, Kereni I/ntud, \\[, 07. - 'P. B., Sj/uhrdriu, 24:i. 

* So this work is conmioiih and esjHic; '^ly called fnun the authors 
name. 

^ /t Abrnbam lien Havid {/Mad) was the author’s contemporary 
and the only literary mail who ever coinpiered him, according to his 
own confe.ssioii. 

® See introduction to the JSejdier Uammi^cotK 
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of it in the decision of the Ilnhikhah, But this work has also its 
demerits. (1) it is occa.sionally incorrect in itself. (2) Being 
to most Talmudists accessible only in a translation, which they 
cannot gauge, the smallest clerical error jiroduces confusion. (3) 
Nor were all the translators equally qualilied for their task. Some 
were gnotl ’Palrnudists, but indillerent Arabic scholars ; some were 
good 'I’almuilists and good Arabic scholars, but not fine Hebraists. 
(Por the translators sec Schiller-Szinessy, m/rra^ iL pp. 16, 17.) 

2. ’Phe /iepher Jlamuiisvoth is a preliminary to tne author’s 
inasterpiere, tin; Mishath Torah. Tliis small but important 
Work h.'is been twi <‘0 translated, — first by Ii. Mosheh b. Sncmucl 
!». Yehmlali Ibii ’Pibboii fPabbou ?), and secondly by R. Sholoinoh 
b. Vohepli Ibii Ai> lib. ’Phe former translation is known by jirinted 
edilion.s'* and the latter by MSS. Ibii Aiyub’s, though less 
know n, is the more correct traii.slation. ’There is a cojiy of it in tho 
Uuivcr.sity Libuuy of ( ambridgi; (Add. 676, 2). 

li. But the most imjiortant and mo.st learned and to us the most 
iiiteiv.stiiig i>f Maimonidcs’s Arabic works is the (/aide of the Fer* 
pi^.eed (IKil.ihitu T-ilahiii ill Aiabic, o.\\tX March llaniuibvkhvni in 
Hebrew ). It is the lesulL of di-ep re.search in Bible and Midrasli on 
the one hand and in Greek philosophy, as interpreted by Aristotle 
and liis fnllowei.s, togt^tlu'r with various religious systems, on the 
otliiT. ’I'he ])uipo^c of its coiupo.sition and publication ivas to 
iv« oneiln Jcwisli iheidogy with ulined heathen pliilobophy. 
M.iimniiidcsdescMidly hehl Aii.stotle in very high estimation ; his 
tradueeis, however, .^aid that he jdaeed him in tho Guide next 
to, if not above, Moses. No wonder, tlieu, that religious Jews of a 
Certain t \ pe iu the autlmr’.s lifctiim; took offciico both at the book 
and lint autlim*. But seiious warfare broke out only after Maimon- 
idc.s’.s death, wliii li lagi d for more than a full century, and is not 
entirely e.vtingui.shcd c\eu at tlii.s d.'iy. His followers, chiefly in 
IToveiiei; at the end 4)f tin* l.'ith and tho beginning of the 
I ftli eeiituiy, smiin of whom had only eyes for the master’s nega- 
tions and 10)110 for liis allirmalious, declared the whole history of 
tJio Bible to he imiv symholi.m. Abraham was, according to 
thmii, the Morphe, Sarah the Jlyl *, ami .so forth. ^ ’rhe.se absurdities 
were eon.^idensl by the religiou.sas highly irreligious, and provoked 
active opposition and e\i'ii exeomiiimiieation. These, in their 
tiiiii, piuNnked again the strong rciiionstraneo of the moderate 
iiiiibilc ]»urly and tin* ullimato eM'ommuiiicution of the cxooni- 
muuie:it4>rs by the exeonnnunieate«l. But long before that time 
the (iuitlt had ])e« n public] \ imined, an m t (juito un-Jewish, but 
in unison with an a^c which bad more faith than knowledge, and 
which, dw« lling in daikucss, liale«l tin; liglit. Peorde in our days 
eaiinol umlerstaiid this ; tiny eaiinol understand the tierce oppo- 
sition to tho Gnitl<\ and mm h less the attachment to it. They 
ask, Is tins the gn at work of the great Maimonidos ? The.se ex- 
planations of the Siuiptures we have long ago outgrown, and tho 
philoso])hy it contaiii.s is nut worth mention by the .side of that of 
Selielling, Piclite, and Ib'gel ! But the fae.t is that, if one wishes 
to form a proper cstim.ite of this work, ho must not merely read it, 
but eurin'stly study it. ’Plieu again, its eoiitenta must be viewed 
histoiieally, /.e., hotli iu connexion with tbe theological and philo- 
bop]iical.s,> stems of past ages and with the iiilluence it has exorcised 
uiiiiiteiTU|»tedly from the time of its appearance down to almost 
our o\\ 11 days.** I.m)I!i ted }sn tioii.s of it may have become antiquated. 
’Pile symbnli.sm of the reiitateucli and the meaning of the words of 
the piophelic books and Hagiogra[)lui may be clearer to iis than they 
w’erc in tlieautliur’s tiim-, by reason of our discoveries iu science, our 

} >rogn\ss ill ]iliiliil(igy, and our knowledge of historjr. Our know- 
edge of Grci k phihisophy may be much greater than Muiinonides’s 
w’a.s, ow ing paitly to our aeipiaiiitanco with llie original writings of 
Aristotle and others, accessible to Maimoiiides only through a trans- 
lation of u traiislatijiii, ami partly owing to our collation of numer- 
ous MS.S., by which the errors are reetiliedof the copies from which 
the first translators made their version, — a. rectification by which 
j)arts of the foumlation and of the superstructure of tho Moreh go 
liow’u at one ;iud the .same time. Blit, when all this is considered, 
the a aide still nmiains a great work, — a product, indeed, of th« 
Midille Ages, bill truly immortal.^ 

” ’Phe first e«litioii appc.ired without place and date, but Constanti* 
iu)]'le about lhl6, 4to. 

~ .Seo acliiller-S/.iiiessy, Catahujve, Ac., i. p. 188, notes 1 and 2, 

” Moses Mendelssoliii, for example, became one o? the greatest 
pliilo'^tijilHTs t)f his day throiigli stmlying the Moreh, 

’J’liis ))ook w'as till within the last few years known only through 
the tnmslatioii of 11. Sheinuel b. Yehiidah Ibn ’Tibbou, which has been 
pi lilted luiitieroiis times, the editio princejis being without plaee o» 
date, hut somewhere in It.aly (Bologna?) before 1480. There is, how- 
ever, also .anothm* traiislution from olden times in existence. It is by 
the famous J{. Yehudnh Abllarizi, and has been edited by Schlossberg 
(i., [jondoii, 1851 ; ii. and iii., Vienna, 1874 and 1879 respectively, 
all iu Svo). ’Phe late S. Munk 1ms, however, surpassed in correctness 
both his }>rcdece&sord iu his Guide dee £gari$f which contains the 
Arabic original with a French traublation. It appeared at Paring 
1856-66, iu 3 vols. 8vo. 
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4. Ri^pwaa and other letters (Tfshuhoth Sheeloth ve-Iggeroth). 
These do not belong exclusively to Mainionides. The first edition 
came out without ^ace or date, but at Constantinople about 1520, 
folio. 

6. lUsponsa (printed un<lcr the title /Ver Haddor) translated by 
K. Mordokhai Tanimah, Amsterdam, 1765, 4 to. 

III. Works composed hy Maimanides in Arabic and (ranslatrd 
iivto Hebrew by himself, 

1, The commentary on the Mishnoh of the ^vhol(^ Tohoroth. 
As is well known, the translntioii of this Srdrr has bet n liitherto 
regarded as anonymous. But the writer of this artiele has shown 
in tlie Cambridge Catalogue^ vt snpnr, ii. p. 17, note 2, the liigh 
probability, amounting to amoral e»*rtainty, that tu>b(»dy else eould 
have been, and that Mainionides himself must ha\e been, the 
translator of this Seder, which more than any other demanded the 
three necessary qualifications of a good translator. 

2. The letter on the sanetification of tlie name of God (hjyenth 
JIaashemad, ovMaamar Kiddmh Jiasshend). Although tin* proofs 
W'hicii one can adduce for tlie translation by the author himself of 
tins treatise are not so telling as those, in the case just ineiitiomMl 
before, tlie moral certainty is not less. The treatise details (1) 
how Timeh a Jew may yield, ami how much lie must resist, if 
forced to embrace another religion, and (2) tlial Mo' nedani-'in 
is not a heathenish religion. It is generally held, thougn not «|uite 
eonclusively jirovod, that Mniinonidrs wrote this treatise jn'o down 
sua, ho and his family having ln*mi themselves tbieed to einhiaee 
Mohaiinnedanisni during the persecution hy Ibii Tamnrt. * It 
ought to he borne in iniiid that the Jews generally look upon 
Christianity and Molnimmedanism as having each taken a large 
share in their mother’s (Judaism’s^ inlu'iitanee, ami that, widlst 
the former looked more for her moral, tlie latter coveted her do<*- 
trinal possessions. Since morality, howc\<T, consists moic* in 
negatives tlnm positives, and since <loetri]ies aie more, openly 
challenged and openly avowed than nior.iU, the Jews have always 
manifested less rojmgnanee to proie.ss, under ])n‘ssure, Mohammed- 
anism than Christianity. 

There are other works both in Hebrew' and in Arabic extant !»y 
our author. Those relate mostly eitlier to ritual alf.iirs, and eonsist 
of b'tter.s to vaiions labl'is, and eoHcg<>s (jf labbis, notably in tin; 
south of Kmnce, to congregations in Yemen and else\Nlieie, or to 
inedieal maltiTS, and eousist of shoit In aliM*.;, sm b as aphorisms, 
^tc., but do not come up in interest to the great works nbeady 
named. (1^- -M* S.-S.) 

MAINE, a province of France, was bounded on the N. 
by Normandy, on the W. by Brittany, on the S. by Anjou 
and Touruiiic, and on the E. by Orh'unni.s; along with the 
northern part of Anjou it is now reiue.sented by tlie depart 
inonta of Sartlie and Mayeiine. Togetlier with a poll ion 
of Percho which was conterminous \vitli it on the north- 
east, and the couiitship of Laval on the west, it constituted 
a great military government, of which Le Mans was the 
capital. Before the Roman coiupipst Maine was hold by the 
Aulerci Cenomani, whence probably its name. Le Mans, 
a great city, w'as connected by the con(\iierurs by good roads 
with Chartres, Orleans, Vcnduine, Tours, Angers, dublains 
(capital of tko Aulerci Diablintcs, inhabiting the wo.steiii 
liortion of Maine), and Sees. Under the later Capsara the 
Cenomani became almost independent, and joineil the 
Armoricau republic. Christianity was first introduced in 
the 3d century by St Julian, first bishop of Le Mans. 
Down to the time of Hugh Capet the bishops were the 
real rulers of the country; but in coriseiiuence of the 
incursions of the Northmen^ who came up the Sarthc and 
Mayenne, the erection of stronghokls became iiecc.Ksary, 
and Hugh Capet made the count.ship of Maine hereditary 
in the person of Hugh I. One of the descendsiiits of the 
latter, Count Herbert, having acknowledged the suzerainty 
of Williamjpduke of Normandy, the people of Le Mans 
availed themselves of the absence of the Conqueror in 
England to rise against him, and wore ultimately siicress- 
ful in gaining their freedom. Maine became united with 
Anjou by the marriage Oi its heiress witli Fulk of Anjou, 
father of Geoffrey Plantagenet. Henry 11. of iMiglaiid, the 
son of Geoffrey, was born at Le Mans. On the confiscation 
of the estates of King John, Maine passed to Philip 
Augustus of' France; by Louis IX., the grandson of 

^ See Qciger, Moaea b, Maimon, Breslau, 1850, 8vn, 
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Philip, it was handed over in 1245 to Charles, count of^ 
Provence, afterwards king of Naples; and in 1328 it w/A 
reunited to the domains of the crown by Philip of Valois, 
who was count of Maine. It was again separated by hia 
grandson Louis of Anjou, the brother of King Charles V. 

During the Ilimdred Years' War, Maine was a continual 
battlefield ; the English were at last driven tint by Dunois, 
who took pos8e.=isioii of Le Mans in 1 147. In 1 ISl, on tho 
death of Charles of Maine, the last scion of the houst* of 
Anjou, Maine was again united to the Fri‘iuh ennvn by 
Jjouis XL The i>rovince suffered much during the wars of 
religion ; its strong places were dismantled by Henry IV. 
and Richelieu. At tlie Revolution tho troops of La 
Vendee entered Maine, and took pnsse.ssioii of T.avid, 
Mayenne, and Le Mans at the end of 171)3; sitter they 
liad bi'cii tlefentcd by the republican forces under Marceau 
and Westermann, their place wa.s taken by the Chouans; 
and the paeifieation of iht jiroviiii’e, begun by (leneral 
Hoehe, was not comidetcd until ISOO. Towards the close 
of 1S70 the second army of the Loire, rctresiting before tho 
JTussians, wus reformed in Msiine, sind in the neigliboiir- 
hooil of Le Mans one of the last great struggles in llio 
Franco-Cermsm wsir took place in January 1871. 

MAINE 

1SS2, inj Ju,slii(it L, (Ita ndnrlain. 

AINE, the most north easterly of tho United f^tates, Plate V. 
lies between 43” t' and 17 ' 27' 33 ' N. lat., and be- 
IwTen bG" bG' 4S" suid 71 ’ G' 41" . long. It is 302 miles 

in extreme length and 285 in width, with a total area of 
33,010 square miles (of which 20,805 Mjuure miles are 
land), being nearly as large as all the, other Ni'W England 
States eombined. Its ligure n‘seml)h‘s that 4>f a moun- 
tain peak, broken at the toj). IL ba^ tlie 

Atlantic Oeean. On the ]<k and N. it lias the j)iovinee of 
New' Brunswick, and on tlie N.W, tho provima) of C^)uobec, 
while its sonthorn half is bounded on the W. by the State 
id X(;w Hampshire. 

Tho ciKistJimi measured direct is about 225 mile.s in Coast- 
extent; but the iiiimerous ri\er inoutlis and indentations 
of the .sea make an actual tide- water line of not less than 
2500 iiiile.s. The headlands and far-stretehing narrow 
j»oints, together w'itli innumerable outlying islands, give to 
tlie whole ocean front the aj)|)(*araneo of a fringod and 
ta.^sellcd border. This .striking feature, whieli gives 
peculiar interest in many wu)s to tho coast of Maine, is 
ehietly tho result of a southward ghicial movement, whieli, 
coinciding wdth tlie trend of tlie rocks prodnci'd hy a remote 
geologic upheaval, cut these fiord valleys far out into the 
son, the prolongation of tlieir eilge.s being marked by 
islands, rcef.s, and scattered knobs of rock. Jii tlu;.so deep 
bays and river mouths, and behiml llieso outlying islands, 
arc iiumcroiis liiirboiir.s, convenient, safe, and capacious, 
and the poet is well within the truth who sings of 
“ hundred-harboured ]\laine.” ’riiere arc no better ljarboiir.s 
on the Atlantic roast than those of Portland and AVis- 
cinssct. T'lic beaclies and marshes and low' gra.ssy islands 
common in tlic we.^t are .scarcely found east of tlie Ken- 
nebec river, beyond which the shore becomes iiiorc and 
more bidd, rising in the preeipitou.s cliffs and rounded 
huniinits of Alminl De.sert and Quoddy Head to a height 
of from HH)0 to 1500 feet. The general slojic of the land Drainag© 
surface fulls from an extreme elevation of 2000 feet on 
the west, in the neighbourhood of the White Mountuins, 
to GOO feet oil the east. Two principal drainage slopes 
stretch n’speclivcly southw'ard atid northward from a 
watershed wdiich cros.sea the State in a gcner.d easterly 
and westerly direction, at a distan'ie of about 140 milea 
from the coast, while the northwaid slope has an extreme 
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readth of about 80 miles. The general direction of the 
T^ers, as determined by these slopes, is about south-south- 
east for the southern slope and north-north-east for the 
northern. Tt is a noteworthy fact that the course of the 
principal rivers is at right angles to the general trend of 
the stratified rocks, througliout the largo section where 

Moun« these are exhibited. The surface is liilly and rolling rather 

tains, than mountainous. The Apjialachian range, which be- 
comes 80 prominent in tbc White Mountain group just 
westward of the State, seems to have broken its force 
there and to liave strewn only a few scattered mountain 
ma8.ses across mitldlc Maine and into New Brunswick. 
These all have a poculiur aspect, rising in conical peaks, 
heavily wooded at the base mid bare at the summit. The 
most noteworthy is Mount Katahdin, with a height of 
5385 feet (a littlo loss than Mount Washington), and in its 
isolation and crator-like formation the most remarkable 
mountain in New England. 

Lakos. The lakes of Maine, situated for the most part among 
these inoiiutain regions, are among its characteristic and most 
attractive features. They number more than 1570, with 
an aggregate area of 2300 square miles, about onc-fifteenth 
part of the cntirf3 area of the State. The largest is 
Moosehead Lake, 35 miles long by 10 miles wu‘de ; but 
many others of less size arc more picturesque. Their 
height above the sea-level is noticeable. Kangely Lake, 
at the head of the Androscoggin river, is 1511 feet high, 
this altitude being very nearly that of Lake Itasca at the 
Lead of tlio Mississippi ; Moosehead, on the Kennebec 
waters, is 1023 feet in height, or nearly two-thirds as high 
again as Lake Su[>crior at the Bonreo of the St Lawrence ; 
Chamberlain Lake, on the headwaters of the St John, 
926 feet, and Chcsuncook, on the Penobscot, 900 feet 
high, are 400 or 500 feet above the level of Lake 
Winnepesaukce in Now Hampshire. Most of the lakes of 
Maine lie within regions as yet unsettled, whore nature’s 
wild luxuriance and grandeur are still undisturbed by man. 
Few similarly habitable regions possess lakes in such 
numbers and of such size, variety of situation, and beauty 
of as[)eet and surroundings. They are, moreover, nearly 
all connected with the river systems of the State, and con- 
stitute vast reservoirs for evaporation, irrigation, and 
mechanical power. 

Rivers. All the ])riiicipal rivers rise at great elevations— the 
Saco at an altitude of 1 890 foot, the Androscoggin 3000, 
the Kennebec 2000, the Penobscot 2500, the St flohn 1980, 
The general drainage areas, however, fall off in height and 
inere ISO in breiidtli in proportion as their location is easterly. 
The i>riiieipal features of the water sy.stems of Blaine are 
the great amount of fall, the control of steady volume by 
the sti>rage capacity of the lakes, and the situation of the best 
falls in the lower sections of the rivers where the volume 
is largest, and in many instances at the head of tide-waters 
where vessels may come to their very feet. The water- 
power of the State available for industrial purposes has 
been estimated by Walter Wells, in his valuable report on 
that sulijcct, to amount to 1,229,200,000,000 cubic feet, 
with gross [K)wcr of 4427 horse for each foot of fall, making 
a total of 2,056,200 horsii-power, 

Gksology The important geological features arc connected %vith the 
and highly crystalline inelamorphic condition of the strata, 
miuemls. which rarely lie in horizontal position, but are upturned, 
bent, folded, and fractnreil. Fossiliferous rocks occur 
only in limited localities in the interior. In various place! 
veins of silver-bearing galena and of copper are exposed. 
Granite of every variety and (quality abounds in veins and 
in eruptive masses. Tile western portion of the State is 
largely granitic in its features, and a belt of the same rocks 
extends along the entire sea-coast. There are also 
beautiful varieties of syenite. In many places the granite 
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is veiy coarse, so that the constituents ean.be aeparat^ 
and each utilized for industrial purposes. The felspar, 
quartz, and mica often lie, in large contiguous veins. 
Valuable bods of crystalline limestone are found in many 
places along the coast, aud in the .AjroostQok region. 
Argillaceous slates as well as limestone occur in the interior ‘ 
and in the north. On the Piscataquis, a tribute^ pf that 
Penobscot, the slate is 'suitable for writing-slates /and i 
pencils, blackboards, and tablc.s, while largo quantities of,^ 
roofing slate are found throughout the whole region betai[6en 
.he Kennebec uiid Penobscot. There are also iBqme.toda 
of marble well suited for building purposes. Some surface 
iron is found, especially in one locality in the. interior, \ 
known as the Kat!ili(liti iron-works, where the iron ia 
remarkably pure owing to its freedom from sulphur and 
phosphorus. A bed of hcomatite is found in Aroostook 
county. 

The soil is mo.stly of glacial origin, derived largely from * 
boulders and a mixture of rocks transported from varioiui 
aud often distant localities. This drift is spread evei{y-> 
where over the surfaco. Along the lake-beds and rivers 
are some alluvial soils and old ilood-planes. Deposits 
Quaternary marine clays occur along the south bordei^^ ’ 
rising to the height of 200 feet above the sea. These clayft ■ , 
wore deposited during the Champlain epoch, at a tinia\ 
when the temperature of the water was much lower than: , 
at present, as is indieiited by the fossil remains whicb ' 
abound in them. In the lower strata these remains of life'^ * 
are of the same s[)ecies as are now found living in, the . . • 
Arctic seas. Skeletons of the walrus have been found id|k 
Portland and elsewhere. In the upper strata the remains-^ 
of life indicate the same species as now exist on tM coast*/', 
Isolated forms of life not elsewhere found north of Massa-J 
cliusetts occur in the north part of Quohaug Bay (nprth-J/ 
oast of Casco Bay), composed of various species which seem)^,; 
to be a remnant of former life on thi.s coast. A family of 
living oysters is still found among the debris of giant pro->w 
genitors in the Diimariscotta river, oast of the Kennebec; ' 
and remains of tlic oyster, qindiaug, and scallop are abttnd-;;^ 
ant ill the numerous and extensive shell-heaps found alFV 
along the coust. . * 

Ill general it may be said that animal life in this State i^iology. 
shows a mixture of northern and southern forms, and but 
little that is peculiar us compared with surrounding regions. 

The moose, caribou, and deer still roam in the vast forests 
ill the north. The bear, wolf, catamount, wolverene, wild 
cat, fox, beaver, raccoon, marten, sable, woodchuck, rabbit 
and squirrel keep at a due distance from ma|, and so still 
exist. Seals are found in many of the bays. Wild gem 
and ducks and other sea fowl frequent the lakes Vind bayi 
in the migratory season, and eagles, ospreys, gulls, hawks, 
kingfishers, owls, plover, woodcock, partridges, pigeons, 
quails, blackbirds, robins, orioles, bobolinks, blae:birdl^ 
swallows and sparrows in all variety, yellow birds, tno 
humming birds are common. The inland waters teem, with 
fish of various kinds- ])ickerel, togue, and bream/imdi 
chief of all, the trout, wdiose beauty and l^ize attract 
bers of sportsmen ; while ii? the rivers the stt:^geoi^.'faas8, 
and salmon are still plentiful. Game laws protiUt ssysral 
species of the fish, birds, and other animals. Alodg^hiE 
coast the clam, mussel, and lobster are abunwnti ebd ii 
some places the horse-shoe crab is found.^' Of 
the dinner, flounder, rock-cod, and sedpin are jo^ 
mon, while off shore cod, haddock, hake, lierring^|f^<^ 
menliadcn, porgy, and mackerel abound. ' 
and porpoise are not uncommon. Gigantie' cd;tl^^<M, 
measuring 40 feet and upwards in thq Ipn^ 
and thus not inaptly termed sea-seroent8|^ya 
been seen in these waters. ‘ ;fl 

The forests of Maine, consist.^eh^ vii&iviiSlM 
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iiemloeki and fifi althoagli some oak is found along tlic 
coast) and other grom^th in the highlands ot th^ 

Aroostooi^ VThe white cedar is common, especially in the 
Ipw lands in -the' put eod north-east. The* hackmatack oi 
black larch .appeto in the same localltios. White and red i 
rock, sugar) maple, white maple, white and yello\N ' 
" birch, w]|l^ 'and brown ash, J)eech, cherry, baaswooc 
(lmden)^')ind poplar are the common deciduous trees 
Ch^tni^'and walnut are rare, and are found only near tin 
' / eouth-wefft^border. The majestic mast piuc — the hcraldi< 

* emblemypf Maine, which has given il the sobriquet lln 
/ ^ Pine Tree State ** — is fast receding before tlie demand: 

Tniti' of commerce. Of fruit trees the chief is the apple. The 
plum, cherry, and pear are also natural. The peacli thrive: 
only in the south-west border. Species of grape, gooseberry 
and' entrant aro native, and others are cultivated witl 
advantage. The blackberry, raspberry, and strawberr 
grow wild in profusion throughout tho State. 

Olinatet • The climate of Maine, while on the whole cooler thai 
-.might be expected from its mean latitude of 45" N 
dknnot be considered severe or unfavourable to bcall! 
The summer heats are tempered by the sea and the co . 
bbrth winda Tho winter cold has a constancy whic . 
Makes it less severely felt than tho changing teinpcratn \ 
bf more southern places. The air is also more dry ai; . 
•pure owing to the snow surface. Tho average wint< ‘ 
^temperature is about 20“, and remains pretty steadily belo ' 
the freesing-point throughout tho 8iato fur at least thn e 
>. ^-Months* By rcasou of the tides and tho prevailing off-slio o 
^inds, which break up and drive olF the ice, many of tl e 
harbours are unobstructed tho winter through. TI e 
summers are short, giving something less than five inontl s 
between frosts, even in the eoutliern portion, but the he t 
sometimes rises for a few days to 100" Fiihr. The avera o 
mummer heat is G2‘’’5 Fuhr, The lakes and forests >f 
;}Iwne attract great numbers of summer tourists, and t o 
moa-epast is fast becoming lined with the c<.>ttages of su i- 
, mcr residents from all [)arts of tho country, 
ttsalth., ,,,. The soil is well-drained, and tlie surface swept by t a 
^ "breezes and winds from the forests and juountains of le 
north-west, which tend to banish malarious disease. T le 
ypliocipal form of disease is phthisis or disease of lo 
^.respiratory organs, the ratio of deaths thercfruiii bein a 
0ttle^,over 27 per cent, of tho entire mortality. This as 
|ieen’ called the “scourge of New Kiiglaiid’'; but in Id 
.^England the death-rate from this class of diseases is ( ly 
fraction less — 2 6 ’6 per cent. 


TlieoW ^hited States district court for Afainc, constitute in 
1*1779, Mnnuns ; and Maiiio, New Himpshiiv, aUassachusetts, id 
^ ■ j»ithodelBlaiiid constitute the first district of the United States cii lit 
, . Th® officers of these courts are a judge, district attor y, 
marshal, clerk, and reporter. Maine is also a district for the d« 
-.lotion of United States internal revenue. Tlicre arc seven Ui cd 
States forts in Maine, only one of wliieli, Fort I’lvhle, Portl il, 
/‘w fully garrisoiied ; and the United States navy yard, often e, ed 
rortompath navy yard, is in Kittery, Muino. 

J®lihchM two senators and fofir representatives in Coiigres.s, nd 
’^bt'yotSB in the electoral college for choosing the president ’ho 
^ £0V«ikii|aeht of Maine rests on a constitution adopted in tS*20, w ieh 
<^l08aiy.npesembles that of tho other New Knghmd States. is 
mostTibfei^ in respect to sullrage, every inulo citizen tuenty ii« 
yeawl<« age, and upwards resident in the State for three imn is, 
except ,Mttpew7 persona under guardianship, and Indians nottn ed, 
"®'®g!WWe4to vote. The governor and leifislature are chosen r 'cry 
ratfiL'i^dthe legislative scsbious aro also biennial. .\ co ncil 
legislature on joint ballot advises and assid tho 
“ithe appointment of »State oflieers, niaungemeut of ; t.ito 
road lands, granting pardons, ami other duties lith 
fihny^be charged by the legislature. The judi iarv 
court of eight members at a salary of §: )0b, 
- , ,.iw,6i|.deci8ion8, appointed by tho governor ami CO ncil 

prweh ym; A'e supei^or courts for Cumberland and Kem ibeo 
wlittM Jodgps. are^ appointed in the same way ; as als( :rial 
with jurisdiction in minor ( m ; 
^ fox thvcouutyi who are authorized to sole] oize 



marriage, with other prescribed duties ; and municipal and poFco 
judges. Each county elects judges of probate and insolvcncy/and 
registers of the same, a county attorney, clerk of court, shorilf, 
and county commissioners. 

The enrolled militia number.s 97,JJ20. Tlio present syslein keeps Militia, 
up ail elite corps consisting of two regiments of voliuitt;cr infantry and 
one battery of light artillery, with two roginu'ntsof rosevve infiintr}'. 

Much pains is taken in tho disci pliiio timl chiiractcr of this siniill 
corps, and inembersliip in it is ivganh'd as lionourablc. The entire 
State militia is by existing orders oonstitutod into om* division 
iimler the command of a major-general, who is elided by roin-nnciit 
ballot of the two houses of the legislature. 

V'arioiis relbnnatory, sanitary, and benevolent institutions aroReformfti 
supported wholly or in part by llio State. Tlie State prison, with tory and 
an averago (d one hundred ami forlv-six convicts, is managed on henovo- 
the “ hard lahonr'’and the “silent’* 8y.steni, at an annual exjiciise 
of ^30,u00, which in some years is cam ollod by the proceeds of the institu*' 
convicts' hihour, chiclly employed in carriage and liarness making, tions. 

The hosjiilal for tlie insane is an extensive establishment, with 
upwards of four hiiudrod iiiiniites and an increasing demand 
lor more aeooiiimodatioii. The annual appropiiation for Stale 
heneficiarics hero is $10,000. An animal appropriation ($M,000) 
is made for tho education of the deaf and dumb and tho blind, 
ami al.so {.$12001 for the i-are of idiotic and feeble-minded persons in 
institutions oiitof the Slate. 

Tho remnants of two tribes of ImlianK still exist in Maine, withindiuuk 
which the State is in mild ic relations, the rcnoh.scot.s, numbering 
about six hundred, ami tlie Fass.'inumuoddic.s, nuinhcring five hun- 
dred. The former have tlicirchiof gathering place on the islands 
in the IVnobscot river, and the latter on the shores of I'a.ssaina- 
(pioddy Uay and tlie St Croix river. Though classctl usually as 
civilized, they are still virtually in trilml relations. Their status is 
dctcriiiiiicd by a Rcrics of treaties from early thiu-.R, winch arc a 
curious mixture of notions of international light.s and of wardsliip. 

The public, imlicy whicli has culmimited in tho wclMviiown pro- Maine 
hihitory “ Miuae Law” began with the “Act to restrict 1h»* sale ofliqm 
intoxicating ruiuors,” passed in August 18-1(1. This was followed In 
in l^.^il hv an “Act for tlie suppression of drinking houses and 
tippling sliop.s,” and by tbirly-nine other statutes directed against 
liipior selling, ilriiiikcnnesH, and the habit of drinking in the com- 
munity. Tlie iiuinulactmv for sale of any intoxicating Ihpiors, 
e\cej»t ci<lcr, is forhidden. The sale of such li([Uor by the mniiu- 
f.ictuier i.s punished ]»y im]»iisonmciit for two months mid a fine of 
$IOo. Unadulterated cidi*r in <{n'iu1itics of 5 gallons and iqnvardsi 
may lawfuMy be sold. No person i.s allowed to sell any intoxicating 
liijuors, including wine, ale, jioitor, strong beer, lager liecr, and ull 
Ollier malt liijuor.s, al.so cider for tipjding pur[iosi‘s, on a jiciialtv for 
a first oUcnee of $M0 and costs, or jnipii.sonMciit for tliiity days; 
for a Second offcni'e $*20 and cost.s and imprisonment for thirty 
days; tliird ollVnce $20 and costs ami imjaisonment for ninety 
d.iys. A common seller cm conviction is jmnislu-d for a first offenco 
l*y line of $100 and costs, or inipiisonmcnt for tlnei* months ; for a 
second and siibsc([iicnt ofl’ciiccs $200 and costs, and four months* 
inipiisonmcnt. A ]u*rson cmvictcil of kecjiiiig a drinking hon.so or 
tipjding shop is ])unislicil by line, of $100 and costs, or impiisojimeiit 
fin- three luniiths, fora lii.st olli-iicc, and the same with .six liiouthgf 
additional iinprisoniacnt for vuy sul»scqucnt coiiviclioii, Any ono 
injured ill jiersoM, properly, im au.s of .‘,n]i]»oit, or otln-ruise liy au 
intoxientoJ person m.iy bring an action for damagf-s ag.'niist the 
jieison who sold the liijuor ; ami llie owner or le.s.si-eof the building 
where it was sold is jointly lialde if cognizant of such use. Any 
jieisoii convicted of being Intoxicat' il in tin* streets or in any house, 
orofdLsturiiiiigtliejmjilie peace oi iliat of his own or any family, is 
puiii.shed by a fine of $U), oi tliiity ilay.s’ impri.soumeiit, and for the 
sei Olid otiVuce $*J0 or niiiet \ d.i} s. All intoxicating liquors kej»t for 
hale and the vessels enutaiiiiug tln-m aie eoulrabaml, ami forfeited 
to the town.s wIutc .seiz(-d, .iiiil aie llu-rc to he destroyed To pro- 
vide for tlie n(*cc.s.sary .*':ile of h liquors a State i-ommissioiier is 
ajipdinted by the goveruer and ('ouiicil to furnish to tlie iiiuriici])al 
oilicer.s of towns jmre, uu.nlullei.ited intoxicating liquors to be sidd 
for medicinal, niechiiiii'-.il, aii-l manufacturing juirposes. He i*, juit 
uii'ler $10,000 boiiil, and allowed 7 \ier cent, commission on his 
bales. Municipal ollbeis may ]»urchaMi wliat. tlicy det-m necc.ssary 
of .such liipi'ir.s, ami .ippoiui an agent to sell them for .such juirposcs 
as luve been mimed, and no other. This agent is foiluddeii to sell 
to any minor, Mildicr, Indian, or intoxicated jiersoii, or to any jiei.son 
of W’hose iiiti'iiijierate liabit.s he has been notified by .such pei.sou's 
relations or by the municipal nilicers. U is made tin* spei-i.il duty 
of Hhcrilfs and county .attorneys to enforce the provisions of tho 
laws relating to tin* sale of intoxicating li(jnors 

Tho hi.story of this legislation is tliat of.l.iws geiicrnlly wliidi are 
cniicteil rather from tho high moral ends whieh lin y piopiiKe tlinii 
from tho sincere and settled judgment of tlie legislators and whicli 
do rot represent the. average moral sentiment aelu.illy j)iev:iiling 
among tho people in wdiose iniue. they are cn.u tid and are to be 
enforced. It w.i.s inevitable tlint towards an is^'in* like this political 
parties should tako an attitude not always sincere. The Maine law 
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liiift not entirely .suj^pressed dninlccnnesfl, or even liquor aolling, hnt 
it'lyu liad a deeiiliMl iuflu(»nco in tlmt dircdion. It Iiuh also tended 
to make «lriuking disgracel'ul, and lias removed miieU temptation 
from young men. Tlic neople would be reluctant to abolish it 
until they coubl see sometning better to ])Ut in its place. 

The po[uilation of Maine has not inerciised at an equal ratio 
with the other States of the I’liioii, as will Im; observetl from the 
subjoiiu'd table. There is a constiiiit (‘migration from the State of 
native-born people to other pait.s of the eoiinlry, which is only 
about half made up for ])y immigration from the adjoining pro- 
vinces and tlie Old Woihl. 
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Ill l-Hso tin* iiiimln r of TMlivi'-boru was .^.10,05:1, and of foreign- 
born r)H,.S.'':5. 

'riio folhoving cities had in ISHO a population of 5000 and iip- 
wiirds I’nrlliind. Lcwn^iton, Ibingor, rjiddeford, Aiibuni, Augusta, 
Itath, llodil.iiid, S.ieo, C.iliiis, liniiiswick, Itcll.ist, KIKwiuth. 

Divoivcs ill iM.iiiic rcu' li tin* higlicst ratio to the marriagi's, or to 
the popul.itioii, of any Slate of which statistics arc repoitcd. The 
]ii'ivilcgf’ of a jury trial favours the plaiiitiHs, and it is not easy to 
Jiiid a imy who will withhoM a verdict bu'divorcc. 

The liirth-ratc of tlic nalivo or oldest and tyim’al families of 
Maine has greatly fallen olf, and the nuiid»cr of cliildren of sehind 
age is dimiiiisliiiig, not only proputt ioiiatcly to the p(»jinlalion but 
in positive ni]in)u‘r.s, tin* diiiiiiiiition for the last eleven years being 

The latest reports as to the ivligioiis societies of Maine show that 
tlien* are (’oiigregatioualist elmrelies, with a iiieinberslii]) of 
21,310; 201 Ilaplist elmtelie.s, imMiiheisliip^O.li.el ; MelhcMli.st 22S, 
incmbeisliip 20,77 1 ; Kieewill Sa]ilisl 2<Si», and ineinbeisliip ir»,.^22; 
Clirisli.in Oo, iinMiibeisliip 0000; Univei.sali.st 41, membersliij) 
4500; riiilari.iii 21, meiiibei.ship (estimated) ‘JoOt) ; Kpiseojial o2, 
liieinltendiip 2115; New Jerusalem 5, meml)i‘rsliip 341 ; others 
0500; lof.il Trolestant iiiembeisliip 103,<S 10. 3’liereaie 42 iJoinan 
(’.Itliolie eliurelies, willi a liieinhei ship of '|0,000. 'file lelldoiicy 
seems to he to a dei'rease uf the ( 'oiigregatioii.ilisis, and a eolTc- 
.spuniling ineie ise of the Free lta|itisfs ami Methodists. 

Common .Si liool edue.iiion in the State is widespread. In the 
niiiiilier of eili/ens able to read ami wiite it stands in the \ery front 
rank of Stales. Instnietion in the public seliocds i.s not under 
eeelesiastii .d eontml, and is free to all belweeii tlie ages ofbnir and 
twi'iily-tiiii', ami eonijnilsorv iqion all between the ages (d nine and 
fifteen V'ais tor twelve weeks eadi year. K\cry eily and town i.s 
re«iuired to raise and expend annu.dly for sdiotds not le.ss than 
^0 cents for each inliabit.nit The State meets this on its part 
1)y (listi'ibiiling, in proportion to the number of diildivii of school 
ago in e.ieli t(»\vn, tin* ineoim: of a penn.ancnt school fuml 
(.^44,275,791 k .ind by a Stale ta.\ of 1 mill per dollar of valuation 
on tin* projierty in llie Sl.ilc, ami a, tax of (Mk.* per cent, on tlic 
aveiage annual deposits in savings bank.s. 'fbe avenigc cost of 
supporting Ilic jiiiblie .schools is .Sl,21(kU(iO a year. In tlie larger 
towns the .sdiools ale gr.ideil iiib) primary, iiiterniediali*, and 
giaminar sdiools. A .system of IVi e liigli sdiools was (■.staid i.sheil 
ill 1.‘'73, for will* h the Stale eonlnbiites a sum equal to that ]»aid 
by tlie toun. not exeeeiling .$250. Tlni whole sum appropriated in 
18S1 w IS 'I'lieie .'lie tlii'ee iioiinal sdii.)o].s, iiit ended for 

llie ti. lining of te v In is in the eoinmon .sehooks. For tlie.so tuition 
is free, and the annual appio|iiiati(in reqiiiivd is JjI9,0()0. -Tho 
8t.itc, college of .igii.-iilinie and inedi.iiiie arts may in some respects 
lie coiLsiileied the eulmiii.ii mil of tin* ]iiildie sdinol .system. A large 
farm and v.nious woikshojis an* here pioviilcd, and every facility 
iiiroided .at the liM>l. po^sll)le e.\peiisc fur a good education, cliietly 
directed to the imliistri.il aits, bill .still liberal in scope. There are 
three eolleges, with tlie iiai il eour-e of study leadingto the degn*(*s 
of hadielor and m.isti r of III Is : - Itowdoiii, toumled by theedd Slate 
of Massaelimselts in 17!* l, and sin.-e libi rally endow e<l by private 
benefactions, from wdiieli llawthoiiie und Longhdlow graduated; 
Colby lliiiversiiv. founded as Watervilic (Vdlego iii l.sgO.nndundcr 
the control of 1 he B-aptist (leiioinin.iHon ; and rates Co] lego, founded 
ill I’^dd, in the interest of the Free Baptist demuuiiiation, with a 
fitting school and a theological .seminary attached. The theological 
Kcmimiiy at Bangor, undi'r tin* care of the < 'oiigregatioiialists, is 
open to all denominations, and attracts many htudeiits from the 
nuiaceiit tu'ovinees of Ciuiada. The medical department of Bowduiii 
Collegn is known ns tlic medical school of Maine. It has an annual 
bttLMidauoo of more than lOU. and has graduated 1300, There are 
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various sociotios wMch are of a nature to afibrd instruction. The 
Maine Historical Society is making interesting investigations^ and 
preserving memorials and records of historical matters, and its pub- 
lications are of much value. 

The bonded defct of the State Ls $5,801,900, which matures on Public 
or before 1889. Deducting the fiinking fund of $1,436,367, the debt, 
actual balance of iiKlcbtediiess is now' (1882) $4,365,538. The 
local and municipal debt for all purposes, including aid to railroads, 
is $17,722,109. 

Tin*, total .settled area of Maine is 17,900 square miles, of which 
6000 have a population of 2 to 6 to the square, mile, 8500 have 6 
to IH, 51)00 have 18 to 45, and 2800 have 43 to 90. Agriculture AgricuU 
is still till* mo'.t e.\teusive()f eupalion, engaging 83,000 of the people, turo. 
Tliere an* 64,310 farms, witli 1,861,136 acres of tillage. Of these 
61, .530 farms are occupied by tb(*ir owners ; 24,640 contain over 100 
acres cacli, ainl ne.'irly as many liavc between 50 and 100 acres. Tho 
chief farm ]»roiluels are. annually '.--potatoes, 8,000,000 bushels; 
hay, 1,200,000 ions; biitlcr, 14,103.960 lb; cheese, 1,167,7701b; 
oats, 2,2l)r),.575 liusliels ; mai/e, 960,633 bushels; wheat, 66.5,714 
bushels; biiekwlieal, 382,701 biisbels; barley, 242,185 bushels; 
r}i*, 26,39.8 bushels ; wool, 2,776,104 tt); milk sold, 8,720,783 
gallons. 

The remaining unset tl(*d area is mostly unbroken forest. At Forest 
)r(*senl thi.s region only furnishes matm ial for lumbering. Tho pine tracts, 
las been cut luck to* tin; lieulwaters of tlio rivers, and the cliiof 
iii.'ilerial is spriicL* and lieiiiloek, with .some cedar. Tho principal 
shit»i»iiig |)orL IS Bangor on tin* I'eiiobscot, where the amount sur* 
veyed b.is beim 21)0,001), 000 feet a year. 

Ill fisberii's tin; Slate stands second in tho Union. There are Fisheries* 
12,662 peisoiis diieetly employed in ii.slieiie.s, ])ut it is estimated 
Dial 48,000 people aie ilejiemleilt ebielly oil tllLS biKsiiiesH. The sea 
fish taken are cod, bake, li.nMoek, ]ioliiii‘k, beiring, mackerel, and 
bolibiit. Thu amount taken is 206.778,693 It) annunlly. Tliero 
nil* establish men t a for pp-p.niug oil from the mciihaduii, &c., 
where 168,732 gallons a yi ar are jnodneeil. The canning of fish is 
a eoii.siilerable induslrv ; and in the lobster eaniiiiig business this 
Stale lia.s .a monopoly. The eateh in 1879 was for Maine 
1 1,2.34, l'<2 lb, ami that boiiglit of Biili.sli lislicrmen 10,588,578 lb. 

In the liuim* (••.l.iblisliiiK'nIs 1,830,200 cans wi*ro put up, and in 
those worked in the Britidi Biovinees on account of Maine 
owiicr.s 2,198,024 e.iii*^. A recent but r.ipidly growing interest is 
that of sardine einiiiiig, ehietly eariied on at Kiistport. In 1880 
tlicre were 1328 persons employed in this industry, with an annual 
jnoduct of 7,550,868 eiiiis and *836.5 barrels. The river fish chielly 
taken are .salmon, .shad, alewives, and sm(‘lt.s. Much interest is 
taken in ivstneking the lower rivers, especially with salmon, shad, 
and bass. The Peiiobseot is tin* onl> rivi'r on the Atlantic const ot 
the Biiiled States froiii whidi a .Mipjdy of sea salmon eggs can bo 
obtained for projiagation. An a.ssociation of the United Staten 
with the Stales of Maim*, New llainp.shire, Ma.s.saoliiisctts, and Con- 
iicclieut ap]>oii)ts agents for proLUiiiig the.sf; eggs, which are 
distributed in ]»ropoitiou to ilic resneclivc contribution offund.s. 

Tho great liatelM'iT is at Drlaiid, W'ticre also there is one for tho 
cggs()f the liiiid-loeked s.ilnion ; there is another at Grand Lake 
Stream, ow’iied by the same association, 'riie black bass and ale- 
wivt'S have also bei'ii didribnted in the lower ponds and streams, 

The otli(*r n.itive jirodnets are lime, qiiarriijd stone,— both for Other in- 
building and for munnmeiital pnvpLi.ses —slate, iron, and copper, dustries, 
jee Is cut and shipped to various parts of the world, to tluj amount 
iiimiially "f 35u,0()() tons, and the value, when ready for transporta- 
tion, of .$6i)l),o00. Maine was long di.stinguialied for her ship- 
building ; and, though of late years this industry has greatly fallen 
olf, yet in tho building of woodmi ships tho Stale probably holds 
her old rank. The .shipping ow'n(*d in Maine i.s mostly engaged in 
for(*igii coniineree, or in coasting to and from distant States. 

Tliere are 12,000 .sailors in this scrvme. There aro 1022 miles of 
railroad in 5Iaine. of maun factories there are 24 cotton-mills, 
running 696,564 spindles, and employing 11,844 persons, of whom 
7ol0aio women; and 97 wonlh^i-n’iills of all kinds, employing 
3265 persons, of wli mi 1160 are women. The otlier chief indus- 
tries are (louring milks, leather tanneries, hoot and shoe making, 
paper making, and iron working of vaiious kinds. 

The shores of wli.it is now .sometimes called tho Gulf of Maine, History* 
whoM- wateis stretch between Cape Sable and Capo Cod, attracted 
much attention IVom the early v()yngoi*8 and cxplBrers, as inanv 
glowing aceoiinls remain to U*stify. Tho Cabots, under English 
auspices, visited this ri'gion in 1497; Verrazaiio, representing tho 
French, in 1524 ; (loine/. in the name of Spain in 1526, giving his 
name to I’enohseot I 'ver and ])ay. In 1626 tho Frenchman Thevot 
follow'ed ; he state.s that liefore tliat time the French had a fort 80 
luilea 111 ) the river, mimed Norumbega. Tho enterprise, of Sir 
WiiU(*r Haleigh and Sir Humphrey Gill)ort first reveals a purpose 
on t he iiart of Englishmen to colonize these shores. Gosnold (1C02)» 

Pring (1603) , and AYcyraouth (1605) had made some explorations, 
hut a century had passed and no Eurmiean power had gained a foot- 
hold on the Atlantic coast north of Florida. But in 1603 Henry 
lY. of Franco granted a charter to Do Monts, a Protestant gentl^ 
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man of his honsehoW, of all North America bclwocn 40“ and 46“ 
N. lat. In 1604 De Monts establisheil a sottlerneiit on what is now 
Neutral Island, in the St Croix river. In 1605 James 1. of Eng- 
land granted to some English gentlemen all the territory between 
34* and 45“ N. lat. The portion between 40* and 45“ was thus 
the subject of a double grant, to parties naturally antagonistic. 
The latter parallel, strikinjj nearly at the iiioutli of the St Croix, 
includes almost all the soutncni half of Blaine, and bi ought what 
w'aa jiraclically at that time the whole of ]\Iaine to be the theatre of 
the disputed jurisdiction. The Ereiich did not indeed claim fmther 
west than the Kennebee, river, the limit of their actual oei upation ; 
hvLt the English endeavoured hy sporadic and vinh nt sallirs to hold, 
if not by occupation at least by desolation, to tlie St Croix river, 
the extreme north-east boundary of their claim. Tlio Indians, 
Already exasperatcMl by the wrongs received from roving Knglisli 
Allipmnstcrs and traders, were easily pt rsiiadetl to make alliance 
mdth the French, and this doiihlo fr<»ntier was a seem* of strife for 
Uie apa<*e of one linndred years. The Englisli wil li much earnest m-'^s 
of purpose proceeded to jdaiit ae«)]ony in 1607, under llie gnidarii**! 
of Ueorge ropliani, ])rotlier of tl»e ehief-justiee of Knghimi, and 
Captain (Gilbert Kaleigli, whose name i ndie.it. s liis lineage and 
spirit. This colony they planted with soh-nin e. ieiuonies on a 
point at the. inoutli of the Kenm hee. 'I’lu* litth- town rose rajiidly, 
with its fort and its ehnrcli in dm* or<ler. They also luiilt a vessel, 
the “Anrginiaof Sagadahoek,” the jirst vossi*] l)uilt by Eunipeans 
in America. The <*olony grew diseonragrtl by tlu ir w'int« r e\p' ri- 
.♦•necs, and the iieA’t year bnike, up, nmst the colonists rrluining 
io England. It ajipears, however, that tliey <lid not ulti'i'ly foiNako 
their object, for scatlereil settlements still reni:iiiu‘d and infroa*^^! 
About the Point and Ihiy of lVm:ii|iiiil ainl the island of Miuihegan, 
midway between the Kennelu'c. ami Pciiohseot. Tliis legion )ie<*anio 
A centre of trade and ;i base «»1’ operations, being the heathpiarteis 
of tho fainoms Ca])tain .John Smith, wln ic be bnilL a licit of boats 
ill 1614, iiml i‘Xploiv(l llie a'ljaeent eiiast, wbieli lit* named NeW' 
England. In 16*20 a new impulse found expression in the gie.it 
charter of New Englan«l, given to Sir Peniinamlo Cor.ges and 
others, who proceeded t<» lay out their [‘Ians on a large seah*. Two 
years afterward.^ a patent under this 4‘li.uter eonvrxed to florg s 
and Captain John Mason tie* I'ountry belwein tin* Mt irimae and 
Kennebec ami 60 niibs inlaml, whieh lliey ]»io[M)setl to 4*all the 
province of Maine. In 16*JI) they ilivided tlieir pos^ hsion, (loigt's 
taking tlio [lortion hetw'«<*u tin* I’isealmpni ami tie* Keiim-bee. 

Tho great council of New England surremb ii*d their ( h.ntcT in 
11635, and in tho divi*sioii of its teiritory thirges ri*taiueil his 
portion previously granted, w'hile the region bet we»’ii the. Kennebee 
jiinl the St tVoixaml tin* St Law'r<*nec riveis, thougli still claimed 
by tho French as p.irtof Aeadiii, was given to Sir Willi.nii Alexander, 
.e.arl of Stirling, ami this was to he e,.ilh‘d llie 4*<Minfcy of Canada, 
(lorges named hi.s traet the county of New' S.iiiierhet^hire, and im- 
medmtely commenced the administraiion of g()\<nimenl, setting 
lip a court at Saco (1636) under 4lire«*lion of his kinsm.in, William 


That part of Acadia east of tho St Croix was five years afterward.*! 
ceded back to the Crown. Thus Alaine, with tho St Croix for 
its eastern boundary, became an integi.il part of the Province, 
afterwards the State, of jMassachu.sctts Jiay. Pioni that time for 
over one hundred years the history of Maim* is mcrgeil in that of 
Mas.sa4’liiisett.s. Although its i)eo[)le wan* not of the irliwiMus or 
p'ditical faith of tho l*uritaii colony, and for that iv.ison li.nl heeii 
.shut uiitof the faiiioim New Englaml coiif«*ileiac*y 4*r 164:1, }(*t they 
Were true Englishmen, ami .stood manfully tor tin* eomnum ejui.se. 
Not only was Maine an exposed frontier Jiml b.ittb"n’ouiid, jliiniig 
the long struggle of the Engli.’.li against the Indians and the Fimeli, 
hut it'. <*iliA*iis boiv a eons[ii»-mnis [tart, in tlie oxpi'ilili. ii'- b^'^om^ 
its bordi IN. d'wo of thf.N* wiTe eomm.imh-d and bug. ly m.iniiiMl 
hyimnof Maim*. l\)rt Royal was taken by Sir Willi.im Phipps 
ami l.taiishurg l)y Sir William IV[>[H*rcn. Jn f.iet lliesr 4‘Ap. .lui4»iis 
Were sm li a diairi on Maine [lopnlalion th.at M.issarlinsetN w.a.s 
c.i lied upon tt) Kcml men to gjirrisou the little forts lh.it piot *eted 
the Immes left di'reiicele.ss by the men who h.id gone to the liont. 
'Idle go at lo'M s .iiid destriictiou of these wars kc[»t tliis [lortioii of 
the pio\ine.‘ b.i.*k from its naturjil inerense. 

Ill tho sl.nid made for tin* rights of Kngli.shmen, whieh led to 
levtdiUion and ind*'[>enilt*m‘e, Alaino was behind none. Two ve.irs 
l». fore the ball b of la’xingloii and Coiicul d its towns liad otleu*.! 

I bein'-, dve", “a", .'i .suriliee if need be to the, glorious eaiiM' of 
lib. iiY." Some, it is true, were jleen-iooted in .symp.itliy witli tho 
inollier (‘o’.intiy. and lln.se ref in d la^tw.'l^d, jiist beyond tho 
PeiiobM-ot and aflerwaids beynnl the St Cioix. 'Idiis war madt*, 
Al.iine jig.iin jin oiitposl, and frontier, d’h.it .s;mio ]>i( l lire'll! ue and 
ejiinmanding promontory of C.i'.tine in I’eiiobnol P».»v, which ii.id 
heim t»n.*t‘ the most e.i'ti in po^t held by the Pilgrims of Plynmiitli 
iMiil.ifiinv uds tin* west* rii a.l\;ineed [msl of j be I'’reneh in Aeadia, 
w.i^ n«»\v 1h.' stiongli.'l.l of the English m this le'dmi, as agjiinst 
the \im*iM*ins. K.uly in the w.ir 1 r7.''») I he ehief town, Falmouth 
(li'iW Pol I bind), W.ii hoinlMidetl and in il ly 4 le.slio\ed. Soino 
pitii.it-. the sann* ye.*ir .•itbieke.l a king’s .*-liip.»tV M.nlii.is, ami after 
a de,pei;i(e .struggb* tin* Ihilish II. ig wjis .slim); to Americans for 
tin* |ii-,t time on se.i or land. M.iine was fully ami bomunably 
r pi. sent, d in tin* war by ;i divismti 4>f tin* M.*is'-aehiisetls line. 

II h.nl ;d .o rt pi’.-senbit ives in C.ingiesv,, and some eminent ollieiTS 
jiinl p il i iot I 4»i tin! Ih-volution i.'snle.l witlun its bonleis. In jjiel, 
to Jill iiitiiitsaiid [uirposes exeept in mmn*, Maim* w.i-, om* of tho 
oiigiii.il M.it* s of tlie I'nion. 

.M the eloM* of the war, tho old spirit of independent pi rsomility 
ami SI If ’govc'iument ni.ido a foreilde < \[»re^-.ion. ddn* people sought 
lobe Si par.ited fiom M-issaebn-Hctts, and to make Ibeii l.*iws and 
Ibeir history in theirown n.ame. There were two ji.iitie.s, Iiowcvjt, 
and the tioubles w hieli agitated tin* wln.l.* eounti> at lli.it time, 
postponed action on this issue, and Maine eont lnui*d .ilrnost forty 
\eus brngi'i* an integi’.il [larl of Mass.iehus(‘tts, but was ;it no lime. 
ji .lep.-n.lent [»roviin*i! <»f th.it .State. .VI tl.e coiielnsioii of ]»i*aeo 
tlieii* was a l.irge immigi.ition into .Maine, ebiellv of soMier.s of tho 


(Jorges. In 1639 ho olilained from Cliarles 1. a new ami c\tr.a- 
ordi nary charter, conrirming to liim liis [uo\ im e of Mjiine, under 
(hat name, ami nmler the feudal tenure of a eouiily p.iljitim*, 
(iorges, as lord p.ikitiiie, being invc.sted with viec-regal [>i>wers. 
In 1641 ho established a «’:i[)ital ami eouit at Co oigiana (now Yojk\ 
the first chartered city in America. Rut it was no easy task t4» 
Jidininister government or hoi. I a juiisdietion in hi.s [lalaliiiate. 
The great oomicil of New' Fngbiml, lieforn breaking up, bad granli-d 
not loss than nine patents, conveying territory sdrejulv imliuled in 
Gorges’a thriee-grniitnd jiirisdu lion^ to various [lartii-s, who had 
tn*adc vijjoroua beginnings to iin[irove tlwir holdings and eonfum 
their claims. In like iminm'r the eonm il h.ad made two ini[>ort:int 
.'grants within the jurisdiction <if Sir William Alexander, so that 
<iitlicultics arose in tlnit i|iuirter Jikso. In this eoiifusion of juii.s- 
•dictiou Massiichusctts, nmler .a new' eon.struetioii of the ext« iit ot 
her chartered rights, lai<l ehiim to a line wliieli inebule^l m arly 
all tho settled ]>ortion of (Jorges’s territury, and by a f.irtlier exten- 
sion sho claimul tho coa,st as^ar east a.s Pi imlisi-ot Ikty. This 
lattor she named the county ol J.)c von shire, and .set u]» a court at 
Pomaquid (1674). This latter territory had been eunveved by the 
•earl of Stirling to the duke of York, afti'iw'iirds .lames ft. of 
England. This was organized by Jame.s as the county of Cornwall, 
and was afterwards rejiresented in the general ussemhly in New 
York (1683). » In 1677, however, llie claim «)f M ji^saeiiusetls in 
Maine being contested and decided a(lver.si*ly to her, .sin* took tho 
Occasion to buy ot the. heirs of Sir Ferdinand t Jorges nil his right, 
tiilii, and intorest in Maine for *61250. Matters were still more 
<‘omplicalfid by the persistent elforts of the Dutch to gain [losses.sioii 
the oast coast, who had now^ (1676) etieeted a loilgnient on the 
chores of Penob-scot Hay ; hut tin y wore finally drii'eii off. Tho 
troubled state of things in Englaml preventeil Massaehiibells from 
profiting very much by her piir<*ha.se in Maine, and at hast tlio 
tiew charter of William and Mary (1691) merged all the jirovinees 
of Plymouth, • MassaeJiuaetts, Maine, Sagadahock, anil Aeadia 
under one title and jurisdiction, “tho jirovinco of M/ussachusetls 


i!**\oluli4Hi, who strengt lieiied the alreinly vigorous eh.irartii* of 
tlo- |ie,o[»le. Kveivthiiig piosj»i ii‘d illilil tin* Ihnb.iigo Act of 180S, 
commerce jiiid the t o.ist. tr.ole, .stim k M.iine in a viIjiI 
[mint. Its shipjiing at tin's time ainounlfd t.> 1 00 , 00 ;) tons, it.s 
exjiorls to a million doll.'irs a yi*ar. 'I’hi* w.n witli I* mj^bin.l, whii-li 
soon lolluwed, Jilnio'-t di-slloyeil the-e inteii-^t Ollu'i iinlusli u s, 
ho\M*V4*r, wi-n* .sliniiilale'l. Mannl;i'*tori'*s of woollni, . ..Iton, gl iss, 
ol iron ami oihrr nu l.ils were .m I on foot, ouI\ 1.) be vuim d by the 
inllux of Riitish goo.ls, w lii. li f..ll.»w e.l tlu* m*w p.-.u r. Il was a 
1 dis.-ouragiiig lime, ami om* or two iiiiU'Ually .m-vi u* winti r*. thiv.'it- 
I em*d tho only imlustiies whb h tlu* w;ir ami peace luul .s[».ned, while 
in l-Slfi-lO not less tluiii 15,000 [leople emigialed t*» Ohio. In 
l.'^'JO .M.aino w.is ii c(>gtii/c.l as a .*i p.ir.ite St.'ite of the Cnion. Its 
[lopiil.ition was Ill'll .ib.uit :)on,ooo, and its chief indu.strii s, ngri- 
enltiire, liimh. i iiiL', ami .shipbuiblirig, w’ere in prospemu', course. 
Its dicoura'o mi nt of maniif.u tun s wa.s slow. A [ircjiidiei* against 
grc.it eorpoiati.iii'. long kept Maine from entering l.irgely at tho 
au [lieiiiM', time ini" ilnise indii'tii.'il eiiteiprises w liieli h.ive hiiilt 
up neighbouring .^tate-,. It i.s only W'ithin reeeiit veniN tbat 
the .'■'fate liJis liegnn to take piojier julv.iiit.ige of il.s iinsuip:isseil 
facilities for mauulaelurimg. 'flie dillienltu-s about the muth- 
<*asteiii h-.und:n> had inercjised with e.ieh year sim e tlie tie.-ity in 
(Iie.it I’.iif.iin h.i'l giMiliially obtained [XisM Ssiun of eonsid. r- 
abl*i leiiitoiy witliin llie lim* claimed by the, States iimler llie 
tre.ity, an-l .ift. i tie* w.ir of 1812 laid ehiiin to teriilni y w'liich had 
long lietMi uml* r the aetiuil jiirisdietion of Ma.ssaehn.'^elt.-^. 'i'lio 
question nsaimed mitional and international iinpoi lance. Tim 
Covernmciit of tin* United State.s, iipji.uiMilly deMi ou-> "1 gr.ifilying 
Cleat P»nt.ii 11 , offered Maine ],‘2Oo,00o aeivs of l.nul in Mi. ldg.in 
to vieM il.s el. lim, but tho [)ro[iOsilion only ioUN*,l iiidignaiit [»ro- 
test in the State, which culminated in the setuliug of a milit.iry 
foiee to ilefend its territory. Finally, "Imwever, c.insiileralions of 
nathmal [‘oli. y urged at Washington induced .M.nm* to acquieseo 
in a tiealy, which took away a large .*rea addition. d to that nln ady 
sih ntly yielded, amounting in all to 5500 .Mpuirc miles, — an Jirea 
greater by 600 square mik:^ than the {Stale of Coiiuccticut, aud by 
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1680 8r[uaro miles than the States of Rhode Island and Delaware 

couibined. 

'll} the war a^inst secession the service of the^tato was prompt 
and efficient. Maine sent to the front 72,000 men, of whom not 
less than 20,000 pave their lives for the cause. The.so volunteers 
wore* di.slnl)utod iii thirty-two regiments of infantry, two regiments 
of cavalry, one regiment of artillery, rnio hattuliori of Hharpshooters, 
and 6761 enlistniunU in the navy. Tlie whole mnniirit of State 
and municipal debt iiicurred in raising mii I oipiipping these troops 
wa.s about $12,000,000. The ITiiite.l Si ales afterwards reimbursed 
the State to the ainouiit of $6f)8,‘JS4, nmst of wJiich wa.s a]iplie(l to 
form a sinking fund for exfingnishing the war debt at maturity. 
The State also provided peiiHions for its disahled soldiers and their 
families. (J. Jj. C.) 

MAINE DE BIRAN, Euancoi.s-Pikrue-Gonthier 
( 17CG~182i), a distinguished philosopher of France, the 
son of a physician, was ])oni at Bergerac November 29, 
1766. After studying witli distinction under the dodrhi- 
airesof Perigneux, he entered t]i(3 life gnarda of Louis XVJ., 
and was present at Versailles on the notable 5tli and Cth of 
October 1789. On tlio breaking up of tlie (jardedu rorpa^ 
Maine do Biran retired to his patrimonial inheritance of 
Gratelonj), near llrrgerao, where his setpicstered residence 
and limited income pre.scrved him from the horrors of the 
Revolution. It was at tin’s period that, as lie says liimself, 
he “ passed pn' a^dhuii from frivolity to philosophy.^' The 
forced leisure of this fearful time decided the vocation of 
his life, lie combined, in a more than ordinary degree, 
subtle sensitivene.ss to external influences with singular 
acuteness in survoying and analysing internal phenomena, 
TIio modes of tlie mind and their organic cau.ses or condi- 
tions were alike submitted to his scrutiny. He began liis 
philosophical studies with psychology, and he made psycho- 
logy the study of his life. Wlmn the Reign of Terror was 
succeeded by calmer days, Maine do Binin was called to 
taki3 i»art in the iidministrutive and political affairs of his 
Ciiuntry. After his exclusion from the council of the Five 
llundred on being suspected of royalism, he took part with 
his friend Laino in the commission of 1813, which gave 
expression for tlie first time to direct opposition to the will 
of the emperor. After the Restoration he lield the office 
of treasurer to the cl i amber of dejmties, and habitually 
retired during the autumn recess to his native district 
to pursue his favourite study. He died lOtli July 1824. 
i Maiim xU liimii’s ])hiloso}ihicjil rr]»utatioii has suffered from two 
ciius»*s -the ohseiiro, lahoiircd »]uality of his style, mid the uii- 
fovtuimto mode of publication uf his Avriliiigs. In all his work 
there is ovideiicoof thorough originality of thinking, but in tlio 
expression of bis thoughts this very originality is so Tir a uisad- 
vantagn in that it iin])oses on him a mode of exposition littb3 
ciilculated to attract ami retain the attention of .a reader. Dining 
his life, moreover, but b*w, mnl Ibeso tin* least elniraeteristie of bis 
works, wen* formally ])u1)lislietl. An ess.'iy on Inibit (Sur V Inf uenca 
d'‘ rUnhifnth't 1808), a I'fitieal review of Laroiniguiere’s hji-turcs 
(1817k and tbo j)biloso])lneal ])ortioii of the arlielo Jjeibnitz in 
thn Jilittfruphin Unim'srlhi (1810) a])]u*med during his lifetime. 
A long nn-inoir on tin* analysis of tlioiight (.S'///' In Jh^rnnqHjsition dc 
In. i't en)wn(jd by the Institute in iSOr), was sent to press, but, 
for some HMson, was not linally printed. His manuscripts, 
Very large in fpianlily, wm* not made aeeessible in their mtirety 
to Cousin when that writer d«*siivd to ^u'epare n colleetivo 
edition of De lliiaii’s woik.s. In 18114 the writings above enunicr- 
nte<l, logi-tlnT uitli tin; ini]ioilant essay entitled yonveVes con- 
sideration •i snr Its rapports du phtfsique H da moral dc ffiommCj 
wore ]mbli-liel by Cousin, and in 1841 there were added three 
volumes by tip* '-•HIM* i ditor, nnder the title (KarrcH pfiilosojdtiqucs 
dc Mninr de /ar.ni. Tin* ninnn.si’iipts from ivliii-h Cousin 
had ]»rrpared tins Mli1i(m n< n*, ljo\vev«*r, in a most imperfeet 
condition, and it was known that some ineirioirs to whieli De llinin 
atta/'hed tlio great'-st importa.uee were, still in ohsciirity. In 184.5 
a large muss of nuinusiiiot \mis pj.nrd by Do Hirari’.s son in the 
^ lianils of Jb\ M. i). Nayilh*. 'Die labour of jinparing tlieso for 
publication, iiiterruj>t«‘il by tin* death of Xaville in 1846, was 
continued by liis son,. K. Xaiillc, ami completed, witli the aid 
of M. Debrit, in IS.'IO. Tin* fJ-innrs irnditrs dr lif. dc Iliran, 
3 voks., rendered it ]u)ssiblf* for the first time to obtain u eonnected 
view of SI very re markable monuimiil of pliilosophical develo]Uiieiit, 
lu these volnines the most impoiiant w’oik is that entitled Essni 
aur ka foadementa de la psychoUnjic ct sar se^ rapports avec VUnde da 


la nalurt^ whieli represents the. completest stage of De BlrmV 
thinking. A later stage is represented by the fragments of a 
projected work entitled Nmiveaux JEaaaia d^AfUkropotogUf ^ in 
which the psychology of the earlier treatise is devdoped in 'the 
direction of a somewmat mystical motaphysic. ' ' 

De Biraii’s first essays in philosophy were written .avow;edlv from 
the point of view of Locke and Condillac, but even in them he was 
brought to sigiinlizc tho osaential fact on which his later speculation 
turns. Dealing with the formation of habits, he is compelled to 
note that passive impressions, however transformed, do not flimish 
a complete or adcrpiato explanation. With Laromigui6re he dis* 
tinguishos atft ution as iin active effort, of no less importance than ,< 
the passive receptivity of Neiise, and with Butler distinguishes ' , 
passively formed customs from active Imbits. Prolonged . medita* 
lion, evidenced ill the occasional w'litings, prize essays, and the like 
of the siibseipient yeai.s, brought liiiii to the far-reacilillg CODCluslOll ' 
that Condillac’s notion of jiassive receptivity as the one source of 
con.*icious experience was not only an error in fact but an error of 
method, -in short, that tlie nn’clianical mode of viewing conscious* 
ness as fornn*d by external influoiicii was fallacious and deceptiwi^ ' . 
For it lie proposed to 81111*41111110 tlie grnclic iiietliod, whereby human , 
Cf Jpious expel ii* nee might he exhibited as growing or developing ; 
f its essential liasis in connexion witli external conditlODjiL.- 
1 S essential basis In* finds in (he real consciousness of self a8*aa 
(live striving powci, and tho .stages of its development, correspond-j 
*lng to what one may call the icliitivo iiiiportauce of tho extemall 
conditions and Hie rcHoctive clearness of self-consciousness, he\ 
designates as the uiroctive, the perc/*pti vo, and the reflective. These \ 
stages are e.liaracU'ii/t'd with niiich skill and (isychological acuteness^ \ 
ami in coniiexiou therewith De Birun treats most of the obscuro ^ 
problems which arise in dealing with conscious experience^ 
such .as tlm imMle by whieli tho organism is cognized, the mode 
by which the organism is distingiushcd from extra-organic things, •; 
and the nature of those general ideas by which the relations of 
things arc known to us eausc, ]iower, force, Ac. His views aro 
always suggestive, and the best recent psychology in France is but 
a reproduction of some, of thorn. • ^ 

In the lat<‘st stagi* of his speculation De TUran distinmiishes the,'',; 
animal cxistenee from the human, under which Hie throe forms abovo v 
noted n re classed, uiul both fiom the life of tho spirit, in which 
hmnnn lliought is luought Into relation with tho BUpOTSonsible, 1 
divine system of things, 'riiis stage, as above said, is left imperfect. . 
Altogellier Th* Iliran’s w’oik jirc'^eiils a very remarkable specimen ' 
of deej) metaphysical Hiinking directed by preference to tho-'‘j 
psychological aspe.'t of experieme. It is almost a soUtaxy instanca'\^ 
of an ctfovt to treat jisyeliology in a wide and philosophical 4 
manner. 

Tho (Uiiv res lin'd If IS of De Dirfiii by Xnville contain on intro- 
ductory study. Sjiecinl iuonogi;i)>lis on him are — Merten, 
critique aur Maim dc Liran^ 1805 ; K. Naville, Maine de lEran, a/$ 
vie cl ses jicn.^/rSf 2'1 ed., 1874 ; (Jeraid, Maine dc JJirarif essai SUT 
sa philosophic, 1876. 't 

MATN1‘%KT-L(')IRE, a w'u.stoni department of France, !^ 
lying between 47® and 47® 30' N, lat., and between 15' 
E. and 1® 20' W. long., consisu of the southern portion of ‘ 
tbo former province of Anjou, and is bounded on the N. 
by the departments of Mayenno and Sarthe, on the E. by*: 
Indre-et-Loiro, on the S. by Deux-Sevres and Vendde, on 
tho W. by lioiro inforieurc, and on tbo N.W. by IJle-et-s,* 
Vilainc. ‘ Tbo extremo loftgtli from north-oast to south- ^ 
west is about 78 miles; tho breadth from north to soulh / 
ranges from 23 to 30 mile.s, and tho area is 2750 squar^':^] 
nillus. The capital, Angers, lies 162 miles south- wesv^ 
from Paris. Tho department is made up of two distinct 
regions, tho lino of demareiition running from soi^th-east't 
to north-west, and passing IhnDiigh Angers; that to th^' 
south consists of granites, felspar^ and a continuation of ^ 
the geological formations of Brittany and Vend6e j t5'th0*i 
north, on tlio contrary, schists, limestone, and chalk pre*.r 
vail. Tho general elevation of the latter regiotr 
small, and none of its eminences exceed 330 in height 
tho former, on tho contrary, has a surface rlchl^,; Varied; 
with deep winding valleys clothed with . w.opds ind.^ 
thickets, though tho highest points are under^OO ieet. < 
The dejiartmiMit belongs entirely to tho basihr. ofirthe;'/ 
Tioirc, which tiaverscs it from east to west by a. v^ey ‘ 
varying in breadth from about 1 to 6 inileci';.^0^bed ui 
wide but shallow, and full of islands, the 
water in summer being at some places little 
feet. The Hoods which occur are suddeii aqd d^rui^yikjl 
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The diief afflaent of the Loire within the department is 
the Maine, formed a little above Angers by the junction 
of the Majenne and the Sarthe (the latter in turn having 
previously receivi^ the waters of the Loir). All three 
rivers a(jp,navigabla Other tributaries of the Loire are 
the Thohet (with its tributary the Dive), the Layon, the 
£vre, the Divatte on the left, and the Authion on the right 
The kttelTi, which has a course parallel to that of the Loire, 
has been supposed, but erroneously, to occupy an ancient 
'\.bed of that river. The Mayenne is joined on the right by 
the' Oudon, which can be navigated below Segrti. The 
Erdre, which joins the Loire at Nantes, and the Jiloinc, a 
^^Jtributary of the Sivre-Nantaise, both take their rise within 
>thiB department. The climate, which is very mild, shares 
- the characteristics both • of the ScQiianiaii and of the 
:Armorican districts. The mean annual temperature of 
■ Ahgers is 3® Fahr. above that of Paris ; the rainfall at the 
same place is only IH-Gt indies, but rises to 23*G inches 
’farther down the river, and 27*71) as the sea is approacluMb 
Notwithstanding this deficiency of rain, the frccpient fogs, 
combined with the peculiar nature of tlic soil in the sonfli- 
east of the department, [)rodnco a degree of moisture 
.which is highly favourable to meadow growths. Tho 
vWinter colds are never severe, and readily permit tho culti- 
vation of certain trees wliich cannot ‘bo reared in the 
adjoining departments. 
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) the entiro nroa morn ono-lmlf is aral»lM ; ono-tonlli is 

OCCUpiod by meadows ; uiul ronsidoralily aiiiallt*r airas aro oiicupiod 
•hy woods,^ vineyard.s, and lu-alli rospuctivoly. Oxon iiumK-r 
>225,000, pigs 100,000, and sheep 08,500 ; tlirse Hgnrcs repicscnt a 
.consideiublo commercial activity, as most of tlic animals aro pur- 
.chosed put of noiglibouriiig di pai tmcnts for tho pinposn of heim^ 
' rattened. Cholet alone exports annnnllv 100,000 cattle, 150 000 or 
200,000 dicep, and 25,000 or 30,000 j.igs. TUo lumihcr of liorscs 
in the dejiartmcut is 55,000, chictly of a race much u.seil for li«»ht 
cavalry service. The cavalry schoed is at Sauinur within tin's 
aeparrmont. I ho producti.'Mi of ( (ircals is in excess of the con- 
BUinmiuu ; there uro oxtcnsiyo areas in the valleys of the Loire and 
oarthe under hemp, and linseed and col/a oil aro ]>roduce(l in 
quantity. The legumes of Saninur and v\ngcfs are siict-ially i)n>rd. 
The wbie of the .jeijartnicMit (U.OOO.OOO K.illoii.s in 1880) is fiiiily 
good, and the white wine of Sauinur is export (‘d and sold ns spailc- 
ling champagne (about 6,000,000 bottles yearly). Cider is r.ro- 
du^d, and largo (pinntities of apphjs, thsus, and plums are cxiioi ted 
‘to the markets of Paris, Jinglaml, and lUissia. Ploriculturo is an 
important industry, and the forests of oak ami beech abound in 

Near Angj-rs are slnto quarries in 
.Which 8260 workmen aro employed; and the ** Layon-et- Loire ” 
coal-bed produced in 1881 15,288 tons of coal and anthmeite, whii h 
however, did not supply the demand of tlie department. Tliere are 
sandstone quarries in the Arrondissements of Saunmr ami Piange. 
J^holet, the chief manufacturing town, is famous for its poeket- 
hauaKorclnofs ; it has also manufactures of linen cloths, llanm ls, 
cotton stuns, worsted and cotton tliread factories, and bleach- 
Similar ^manufaclurcH ^rc raiTitnl on at Aimora ’ iJio 
tpcillllty of Siiumitr is tlio inakio^ of oiiniiicls and brads, in wliirh 
workmen, proditciii- goods to tlio anunal value of 
r“io!»a I . I>»l>ulation <if tlio department was 517,2.''.8 

m 1876, being an increase of 141,711 since 1801. Thera aro five 
Knonaissemeuts, Angers, Baugi', Cholet, .Saiumir, mid Segre. The 
capital 18 Angers. 

.^^AmPURf, or MyjfroottER, a district in tiie liontcnant- 
BOyOf^otsbip of the North-Western Provinces, India, be- 
62' 30" and 27" 30' N. Jat., and 78’ 27' 45" 
Mid 79 28' 30" E. long., is bounded on the N. by Utah 
by ®’‘‘"“khiib.Ad, on the S. by Etawidi, and oii 
oy Muttra and Agra, and ha.s an area of 1697 siiunro 
M»le% jOt which 949 are cultivated, and J90 cultivable. 

almost unbroken level plain, intersecteil 
but unvaried by any greater elevations than 
^ JUldulating sand ridges. It is wooded. throughout 
grovea,- and isolated clumps of bdbul trees 


relieve the bareness of its saline vmr plains, 
n boundary the Jumna flows in a deep 

”wi V .oonwiimos sweeping close to the high hanks 

iWilch ovarhuiff it, valley, and at others leaving room for 


a narrow strip of fertile soil between the river and the 
upland plain. From the low-lying lands thus formed a 
bolt of ravines' stretches inland for some 2 miles often 
covered with jungle, but affording good pasturage for cattle, 
iloving north-eastward from this point, one reaches in 
succession the small rivers Aganga, Sengnr, Kind, Isan, 
and Ksili Nadi, most of vihich Rupjily water to a small 
tmet on either side, besides giving origin to rieh deposits 
of cultivable silt. The Ktawah and Cawnpur luunchc.s of 
tho (iange.s canal intersect tho district for inii^utien 
l)nri)oses, and the LoAver Oanges canul, when coniiilcted, 
will furnish additional facilities in the same direction. ^ 
^ The ccii.siis of 1872 returned tiui population of tlu* (li.stricfc .-it 
/8;Mmalcs, 4 20, 9.55 ; females, 338,828). The Ilimlus iium- 
hrivtl MohrmimeihiiiH 40,90.'>, (’hristians 85. Amoim 

Jii-h-.-asti, Ilimhis, tho Bidhimnis liumhtT G/,0r2, nml form u 
wralihy lamllioUliM;; class. Kajputs are returned at 60,1.55, 
.amongst Avlioni the Clmuharhs form th« largest clan. They have 
long formetl the aristoenilic class of the dislriet. and iii 1872 
owned 44 iM-r cent, of the total niva. AIucJi of their hereditary 
lunpf.rly IS, however, jmssing out of their Jiaiids into tho.se o'f 
iii.-irli.iiits arid tiadm.s. Of tho lower cartes, tlie most inipoit.'int 
HIV the Ahirs, nninln>iing 123,358, who own <iver 12 ini cent. 
ol the soil. 1-onmmy e.ntniies this tiilie eoiisisted of hiwles.s 
lotiher hordes who hehl the festnes.scs of the .Tmnmi ravine.s; 
Jiml, Ihougli they have now hem reduced to a eompaiativelv in- 
dustrial hte, they still eontiuiie to alhnd the heal authorities 
mii. Ji Irouhlo nml anxiety. Tho ('lumiiiiH, 10.3,193 in number, nro 
mere hewers of wood nml drawers of water for llio landholding 
clsi.sse.s, Avho held them in ii eomlition of iih‘oInte .si rldnm under 
native rule. Other impoitaiit Hindu tiihis are Krielihis (72 898) 
LodIia.s (53.658), Oadfiriyas (28,047), and Kahai.s (25,273) ' Tho 
Aroslem.s are for the most part poor ami without .soi-ial inliuenee. 

* **^^*!^ towns in lh<‘ ilistiiet contain a ]H»puhilion exen ding 5000: 
Alainpiin, 21,117; Shikohahiul, 10,069; lihong.'ion, 6271 ; ami 
Karhal, 55^ t. 

. ^••Iiiipiiri is OIK) of III., .lisirii-ts wl,,.... tli.. i|ii<'sli.iii of friniile 
liilaiitlcK « liaa loiiff (-iiga«i..(l tlio iitli iiti.iii of Covoi iiim-iil, and 
even as late as 1872 this practice was ,so eonmion a.s in a great 
ineasiiro to aecount for the huge T»repomleiam e of niale.s in tho 
general iiopul.'ition. In 1842 imaMiivs weie first intiodueed for 
the siipei visum of llm (.’hauhiin Kajpnts mid riu’ilak .Aln'r.s, among 
whom the pr-actu'e W'lis most eoimmm. Lvery female l.iith had to l)o 
duly n*l»oited mid authenticated. togetluM- witli a .sul.Mqu. rit rei.ort 
on the (dnhl h health, lllne.ss hml to he imim-diatelv aiiiiounceil to 
the poheo, who hehl an investigation. 'I'liese iiiles lemained in forco 
until supplemented ))ythos.- of the Infanticide Act of 1870. In 1843 
tln re was not a single female child among tlie.se liilies ; in 1847 
tlierewerehuttwo hundred and nirietv-nine. Jn 1851 a eonveiilion of 
the heiulsoffdans was lieM, when a iiody of mles was dr.iwii upnnd 
suhsi-rihed to, hut they wen- iieM-rohseiCed. In l.v»;5 a e. lousof the 
t'haiihaii ami riiatak vilh'ige.s was held, when .si.x of the former 
w'ere found without a single female infant. Jn .some east h a .laughter 
liad never been known in the village. In 1870 it \\.,s toimd 
neee.s.sary to impose more stringeiil niles, and a .sp.vial fnlaiili. ido 
Act was pa.ssed hy tlie vieeiegal eoiineil. In.jiiiiies in-^tiluied in 
eonnexion with tho census of 1872 nvealcl ih.: fact that many 
other trilN's than the Chanlains ami I’h.itak.s w.-n* impii.-.iteil in tlfe 
ju-actice. Tn 1875, altlioiiglia larg.* piop.irtion of the eummiinity 
ha. I so far reforineil in tin’s n'-pe.-l, as t(» 1>.* exemplcl Imin tho 
special sunervi.sioM ]»iovi.le.l h\ Hi.* Infantiei.le Act, th.-i.i were still 
twm hundred ami .s.-veiity-siv villages dh tli.i “pnielaiimd list” 
under tho .surveillance of :i s].e. i;i I ly i>ii.’ani/i-.l jioliee, maintained 
hy a tax levie.l on the guilty eommuiiit i.-.s. 

In Mainpuu aliiio.st cM'ry aciv of :i\ailahle soil is under tillage. 
Tho total area under .‘ultivatioii at the date of thi* best settlement 
wa.s 607,991 acres. Khorif or rain crops inehuled eotl.m, 48,901 
Rcn^s; jmr, 120,497; lojnf, 74,028; indigo, .5369; wifii a jifilo 
limizc, rice, hemj., .le., niakiiig up a total <.f 299,8:>(> aeivs. AV/M, 
or spring enqis w. ie th.‘ I..II..W'ing wheat, 105,488 a. i. s ; barley, 
60,443 ; wheat and hailev mixed together, 6(;,48S ; with gram,’ 
poppy, A.^., making a l.jlal of 282,376 acres. Theiv w^r^^^^l.•^o 
17,523 acres iiml.-r sugar-eam*. Of tlie G07,36() a. res . ijltivaled m 
1881, 337,726 were iiniiTigated, 180,415 weio inigated hv p;i\ato 
imlivi.luals jui.I S9,2l9 hy Ooveniiiicnt. Two-thinls of'th.- hirul 
is hehl hy t.-nmits with rights of o(*eii[b'iTi(*v, and (>n'--thii.i hy 
ten-snts-at-will. Mmiipiiri .siitrer.s little from flnnds m- Mi>-hts, 
hut in t.irmer years it use.l to h.* severelv alfliet.d hy .Imuglit. 
Tho means of <-oinmiinication, a.hled to the large and* im leasing 
irrigition system, aro now probably siitrK'i.'iil I., jiiot.rt the 
di.stri.’t from extreme, distress in years of famine. 

Iho district trade is nlinosi entirely of a rnral eh.nT'n.'tcr. Tho 
chi. f exports nro cotton, grain, indigo, 7/./-, m.d mis.rihineous 
iigi i cultural ]iroduce ; whil*! metnl.s. l*'.ngli.‘>h piece g.iods, sugar. 
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poi liar’s warns, tol»ac('(i, and rice am imported. Cotton thread is i 
larf^rly iuaiiur!ictiir4;<l, and there is aoino trade in bangles, kukds or ' 
y>i|)us, inlaid wood-work, nud other f.iiicy articles. Saltpetre is 
rctin(‘d at several factories. The district is lh< 'roughly supplied 
with land and water cominniiirjitions. (iood imtalled roads connect 
all I lie ijiincinal towns and villages ; the Kast Indian Kuilwuy runs 
for 23 miles tlirough the S4mMi-\vrsl4Tn angle ; tlienavigaMebrane.il 
of tin; (lAiiges canal iiilcrstM-is tin* ri niiiil |)lat<MU ; and the natural 
hiuliway of tin; .hinnia skirts the di-^tii* ! to tin; south. 

The gross annuint of as.scssnn iit, in INSO .si w.'i.s £115,132. 
Kducatiou nas allbrded in IS.so .s] l,y Inl s<*hool.s with 414(1 
pupils. The eliiM.'ile is hot but n"t n\ei<sivrly sultry during 
tliM siunmer nnmtlis, Mini damji or foggy duniig the coM weather 
rains. 'I’he avnrage jiniiUiU i.iinl.ill lt>i' tin; live years ending 
1870 71 NN.is inclir-s. 'fin- chit f einlrriiie disease is malarial 

fever. 

M.iin[»ui i' aiieiently foinu'd |i:n t of tin* gre.st kingdom of Kaminj, 
and after the fall of th.it f.niinie, st.itc it \\:is divided into a number 
of petty piiueipjilitics, of \\lii«h IJipiiaud lilnuig.ion were the cliicf. 

In 1101 ll.iiui >\.is in.nh- tin- .'^e.il of a Mnslnii governor. M:i,inpini 
fell to tlio Miigli ils oil I’l.iliij’, iu\:isi(.M ill 1520, mid, nlthougli 
teiiipoi.il ily WHsfed fmi/i finTii by tlie short li\ed Afgliiln dyiULsiy 
of Slier Sli.'ili, w.is :ii^Miii or. iipir-.l l)y tlniii on t he i einstatelnent of 
llum.'i\i*ni after the \ir |oiy ul IMiiip.it, Liki' the rest of the lower 
Di.iih, Maiiijnm' p.is,ed, towanls the end of the last century, int«» 
the powtT of the M.iliiatl.is, ami finally beemue a portion of llm 
pioviiiie of Oiidli. When lliis part ot the eoiintry was ceded totlie 
Jhili^di in 18n|, .Mampiiii town heeaiiie Ilje headipiartcr.s of the ex- 
.^'\feiisi\e ili^liiet, of iMaw.'iIi, wliieli was in 1.S56 reduced liy the for- 
te ilion ot Ki.ih and MAinpuii into se|Kiiate collectorat.es. On the 
oiulne.ik of the muliny in 1857, the regiment stationed at M<un])iiri 
I' volfirl, iiM-l .ill.ieked the town, ^\lli^h \\a.s siiecessfally defended 
li\ lie" few Mwmpeaiis ot the sl.itioii fora week, until the arrival ot 
the .Ih.iii.'.i mutineers made it iieeessary to aliJiiidon the distriet. 

th(>. chief town and linii(b|imrter8 of the 
nlmvo district, is situiitiHl in 27' I t' 15" N. lat., 79’ 3' 5" 
K. long., and liad a ])opulatiun in 1S72 of 21,117, viz, 
Hindus, 17,590; Molianmiedans, 3135; Chri.stian.s ami 
“others,” MG. The town consists of two separate 
])ortions, Mainpurl proper and Mukhainganj ; the fornier 
triiditionilly dules from the prcliisloiii; period of tln3 
while the latter was founded by 
J.'isuant Sinh in IS03. Jlolkar plundered and burned part 
<d the town in 1801, but was repulsed by tlie local militia. 
Since the I’rili."!! occupation the population lias rapidly 
increased, and many iin[U’oveinents have been carried out. 
Tlie Agra branch of the (Irand Trunk Hoad riin.s througli 
the ceiilro, and forms a wide .stree.t lined on both sides hy 
Miojis, which constitute tlie ])rin«;ipal bazaar. Besides the 
usual (hiveriimeiit ollices, Am*., in tin? civil station, tlie chief 
buildings aro the poliee station, oiiium warehouses, jail, 
post-oHice, dis[)eiisary, two large sehools, American Prc.sby- 
teriaii mission, church, reading-rooms ; there are ttvo public 
garden.s. 'file town carrie.s on a considerable trade in 
eotton, indigo seed, country produce, and iron ; and there 
is a manufacture of wooden articles inlaid with ware. 

MAINTKXOX, Fit.xNcoisK AlAC.cii-isE dk 

(1()35 1719), the second wife of Louis XIV., and unac- 
knowledged ipiecn of Prance for the last thirty years of his 
reign, w.is born In a i»rison at Niort on November 27, j 
1G35. Her father Con.stant (rAuldgne, wins the sou of 
Agrippa irAnbi«gne, the famous friend and general of 
Henry IV., and had been imprihc::cd as a lluguenut 
malcontent, but her mother, a fervent Catholic, hud the 
child b.aiitizeil in lier leligion, h»;r sponsors being the Huo 
fie la Kochefoucauld, father of the author of the dA/.r/m.'?, 
and the (kunte.sse de Xenillant. In IGSO Constant 
d’Aiibignd was releasevl from prison and took all his family 
with him to Martinique, where he died in 1GI5, after 
havinglost wdia b^rtuue remaineil to him at cards. Aladanie 
d’AubigiiG roturned to Fr.ince, and from sheer poverty 
unwillingly yielded her daughter to her sister-in-law, 
Madame do Villette, wdlo made the chil I very happy, but, 
unfortunately for her, converted or pretended to convert 
her to ITotostantism. When this was known, an order of 
state was issued that she should be entrusted to Madame 


de Neuillant, her godmother. Every means, every 
indignity even, was now used to convert her back to 
Catholicism, but at the last she only yielded on the com 
dition that she need not believe that the soul of Madame 
de Villette w»as lost. Once reconverted, she was neglected, 
and sent home to live with her mother, who had only a 
small pension of 200 livres a year, which ceased on her 
death in 1650. The Chevalier do Mer(5, a man of some 
literary distinction, wdio had made lu^r acquaintance at 
Madame do Npuillaiit’s, discovered her penniless condition, 
and introduced his “young Indian,” as he called her, to 
Scarron, the famous wit and comic wu’itcr, at whose hous^e 
all the literary society of the day assembled. The wit, 
who was of good legal family, and had a kind heart, took a 
fancy to the friendless girl, and ofTered either to pay for 
her admission to a convent, or, though he was deformed 
and an invalid, to marry her himself. She accepted his 
oiler of marriage, and hocamo ^ladanie Scarron in 1651. 
For nine years she was not only Lis most faithful nurse, 
l)Ut an attraction t*) Iiis lioiisp, where she tried to bridle 
tlie licence of tlie conversation of the time. On the death 
of Scarron in IGGO, Anno of Austria continued his pension 
to Ids widow’, and even incit*a.sed it to 2000 livres a year, 
which enabled Jior to entertain and frequent the literary 
society lier husband had made her aciiuaintcd with; but on 
the qncon-mothcr’s death in IGGG the king, in spite of all 
the fllbrts of her friends, refused to continue her pension, 
and she prc[)ared to leave Paris for 1/isboii as lady attendant 
to tlie qiiemi of Portugal. But before she started, she met 
Madame do Montespan, wdio was already, though not 
avowedly, tlio king’s ndstre.ss, at the Hotel d'Albrot, and 
iho lady in question took such a fancy to her that she 
obtained the continunneo of her pension, wdiich put off for 
ever the question of going to Portugal Madame de 
Monte.siwin did yet more for her, for wdien, in 1669, her 
first cldhl by the king was born Madame Scarron 
was cstablislied with a largo income and a largo staff of 
.servants at Vangirard to bring iqi the king’s children in 
cecrocy as they were born. In 1G74 the king determined 
to have lus children at court, and their governess, W’ho 
had now made sutVicieiit fortuno to buy the estate of 
M.:iiritonon, acconquiiiierl them. The king had noW’ many 
opportunities of seeing Madamo Scarron, and, though at 
first he was [irejndiced .against her, her oven temper showed 
so advantageously against the storms of passion and 
jealousy c.vhibi tod by Madamo do Montespan that she grew 
sb^adily in his favour, and had in 167iS the gratification 
of liaving her estuto at Maintenon raised to a marquisatc, 
and liersclf cmtitled Madamo de Maintenon by the king 
liimsolf. Such fa\ours brought dow’ii the fury of Madamo 
de Alontcspan’s jealousy, and Madame do Maintenon’s 
position was almost unendurable, until, in 1680, the king 
severed their connexion by making the latter second lady 
ill ’s*’aiting to the daupliiiiess, and soon after Madame de 
Montespan left the ci>urt. The new “arnie” used her 
influence on the side of deceficy, and the queen openly 
declared she liad never been so well treated as at this time, 
ami eventually died in Madame de Maintenon’s arms in 
1 6tS3. Tho queen’s death iqicnrd the way to yet greater 
advancement ; in 1 G8 1 she was made first lady in waiting 
to the daiqihino.ss, and in tho winter of 1685, or, Voltaire 
says, in January 1G8G, she was privately married to the 
king by Harlay, archbishop ot Paris, in the presence, it is 
bcliovod, of I'cre la Chaise, the king’s confessor, the 
Marquis do ^Montchcvreuil, the Chevalier de Forbin, and 
Bontemp.s. No written proof of the marriage is extant, 
but that it took place is nevertheless certain. Her life 
during the thirty years of her second married life must 
be studied from more than one side, and can be so fnlly 
from her letters, which are masterpieces even of an age 
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when Madame de Sevignd wrote, and of which many 
authentic examples are extant. As a wife she is wholly 
admirable; she had to entertain a man who would not 
bo amused, and had to submit to that terribly strict 
court etiquette of absobito obedience to the king’s inclina- 
tions which Saint-Simon so vividly describes, and yet be 
always cheerful, and never complain of weariness or ill- 
health. Her political influence has probably been over- 
stated, but it was supremo in matters of detail. Tho 
ministers of the day used to discuss and arrange all the 
business to be dono with the king beforehand witli lu r, 
and it was all done in her cabinet and in her presence, but 
the king in more important matters often chose not to 
consult her. Such mistakes as, for instance, the replacing 
of Catinat by Villeroi may be attributed to her, but iu»t 
whole policies, — notably, according to Saint Simon, not the 
policy with regard to the Spanish succession. Even the 
revocation of the edict of Nantes mid the Dragoimades have 
been laid to her charge, but there can be no doubt that, 
in spite of ardent Catholicism, slie retained a liking for 
her father’s religion, and t»pposed, if not very vigorously, the 
cruelties of the Dragoimades. She was probably afraid to 
say much, or peril her great reputation for devotion, which 
had in 1692 obtained for hor from Innocent XII. the right 
of visitation over all the convents in France. Where she 
deserves blame is in her use of her power f(»r personal 
patronage, as in compassing the promotions of Chamillart 
and Villeroi, and tlie frequent assistance given to her 
brother Comte Charles d’Aubign^. Her iiifliumce was on 
the whole a moderating and prudent force, and the king, 
when he wanted her advice, used to say, “(^n’en pense*/ 
votro Solidite 1 ” or “ Consultons la liaison.” Her social 
influence was not as great as it might have been owing to her 
holding no recognized position at court, but it was always 
exercised on tho side of decency and morality, and it must 
not be forgotten that from her former life she was intimate 
with the literary people of the day, and never deserted her 
old friends. Side by side with this public life, which 
wearied her with its shadowy power, 0(3casionally crossed 
by a desire to be recognized as queen, she passed a nobler 
and sweeter j»rivate existence as the foundress of St Cyr. 
Madame do ^lainteuuii was a born teacher ; she liudso won 
the hearts of her first pupils that they preferred her to their 
own mother, and was similarly siicce.ssful later with li e 
young and impetuous Diichesse dc Bourgogne, and she had 
always wished to establish a homo for poor girls of good 
family placed in such straits as she herself had experienced. 
As soon as her fortunes began to mend she started a .small 
home for poor girls at lliiel, which she aftciwvards moved 
to Noisy, and which was tlm nucleus of tho splendid 
institution of 8t Cyr, which the king liad endtiwed in IGJ^G 
at her request out of the funds of the Abbey of St Denis. 
She was in her element tliero. She herself drew up the 
rules of the institution; she examined evL*ry minute detail; 
she befriended her pupils in every way; and her heart often 
turned from the weariness <>f Versailles or of Marly to hor 
^little girls” at St Cyr. It was for the girls at St Cyr 
that Bacino wrote his Esther and liis Athulie, and it 
because ho managed the affairs of St Cyr well that 
Chamillart became controller-general of the finances. The 
later years bf her power were marked by the promotion of 
her old pupils, tho children of the king and Madame dc 
Montespan, to high dignity between tho blood royal and 
the peers of the realm, and it was doubtless under the 
influence of her dislike for the Due d’Orleans that the king 
drew up his will, leaving the personal care of liis siieressor 
to the Due de Maine, and hampering the Due d’Orleans 
by a council of regency. On or even before her husband’s 
death she retired to St Cyr, and had the chagrin of seeing 
^ her plans for tho advancement of tho Due de Maine 
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overthrown by means of the parlemcnt of Paris. However, 
the regent Orleans in no way moh sted her, but ou the 
contrary visited her at St Cyr, and continued her pension 
of 18,000 livros. She spent her last years at St Cyr 
in perfect seclusion, but an objei t of great interest to all 
visitors to France, who, however, with tho exception of 
Peter the Great, found it impossible to gi‘t an audience 
with her. On April 15, 1719, she ilied, and was buried in 
(he choir at St C3T, bequeathing her estate at Mainteiioii 
to lier niece, the only daughter of her brother Ghailes, and 
wife of the Mari^chal de Noailles, to whose family it still 
belongs. Siicli was the life of the exlraonliivary w<unan 
who kept till the last the heart of Louis XIV., marked by 
a virtue almost amounting to prudeiy, in strong contrast 
to the generations wliich j)receded and followed her, by a 
love of power, and a uso of it which can indeed b(5 
excused hy her early life, but wliich ^^a.s not exercised for 
the good (►f France, and by a rcligiou.s ilevoliuu wliich 
was imiTow, if not \iolcntly fanatical, but swcelemal 
Ibrougliout by her ardent love for her “little, girls,'* whom 
she had savi'd from the dillicnltics of life, and whom slie 
loved with all a mother's love. 

Lit iM.'iiinirllc piililishf'd 1 lit' Af///»'.v itr Madam*' dr Manifrntnl^ 
hiii much ;^iiil>lril, in iJioh;. in 1 .'iml on ;i hii r m jili- in li Vf»ls. 
ill ir.'*!*. n«* mIso ill 1 plllilislK*! itr Mitilann- tlti 

Miiiidf in 0 wliiili raiispil liim tn In- impi isDncil in tlio 

Ihtstilic. Next must he Mtniaiin' tl*‘ }faniti ni‘H ndr par 

i/ir mmnr, ])y M.ithililO Su.'U'l, ISIO ; iltstnir* dr Madamr tfr JAf///- 
ft liy liMfimt il’AussniiiH*, ISI I ; Jjittrts nhditrs d* Madamr de, 
Mtonttiian tt la iirrssr d* <t ISiHt, revicweil hy S.iintc. 

licUNe, i^trifsrrits da. Landi^ \ol. V.; Mini II l.'-hai r tlr Madinar dr. 
Maiidrmm, hy tin* Dili* »I(‘ NomiIIcs, ISIS ."S, All m.ilrii.ils thrlief 
life have, 1u»\Vi*\ cr, heeil Ml]M*l.si*»h <l liy 'I’ln L.iiallee's ///.s‘- 

fi'irr d,’ ([if/'j ievi(*\ve(l in i^tastrtt't da I.amh^ Vi>]. \iii , anil h^' 
hl-> of her l^rffn's h(st*a i>ia* it, idiiianti.s^ in 7 vcls., 

ainl of Jut f *i>nrs/nan/atirr (Itiura[t\ in t vliiili 1. liter inii*.t, 

howeiei, 1 ) 1 * read iMtli the kimw ledge nt many tnigeil h'ttiT.*^, 
iniliecd in 1*. (ilinildot’s luni.r .1 at >iiraphi d*‘ Madamr d* Maia^ 
f' amt. Saint -.Sinuni’s tim* .leeimnl nt tin* conit in Imt day ainl nf 
inr <‘ai**er is enntained in tin* twelfth \nlniim i)f Cln'iinl and 
lici;iiiers •*ditii*n of Ids JA'/zu/z/vs’. (IJ. M. S.) 

MAINZ, or Mkntz (in Knnch, Nl vyknoio), the largest 
town in the grand duchy of J lesse-l larnislailt, one of tho 
.strongest fortresses in (lerinaiiy, and formerly the stait of 
ail archbishop and elector, is situated on a rising ground 
on the left b.ank of the Jihiue, neaily o[)posite tlie inllnx 
of the Main. The fortitlcatious, which consist of three 
(Urrintts with a series of outlying forts, embrace the small 
town of Castel on tho op[)o.sit»i bunk, and lia\e reet* Mily 
been widened .so ns to admit, ul a largo e.vtension of tlie 
town. Mainz is connectc'd with Castel by a biMge of 
boats, and the Ithiiie is also spanned then; by a raihvay 
bridge. The interior of the. town coii.-«ists chittly of narrow 
and irregular streets, hut the c.Idcst pait of all, to tho west, 
was almost entiiely de'ilro^ed by the explosion of a pow dcir 
magazine in 1S57, and ha.s lieeri rebuilt in a much improved 
style. There are ah'^o several liandsome modern .stre(*ts on 
the side next the Bliine, which is bordered by a fine quay^ 
upwards of 300 feet in breadth. To tlio .south lies tho 
Ncne Anlago, a i)ark laid out on tho .site of Iho clialcnu 
of Favorite, wdnue f lie diiko of Brnnswdek signed his famous 
iiianifestn to tin*. French people in 1792. The principal 
object of liistoric.il and arehitectnral interest in Mainz is 
the gr.iud nid catliiMlral, an imposing Bamaii(xs(|ue edifice 
with numerous (Jothic additions and details. It was 
originally eri'cted between 975 and 10f)9, lint lias .since 
been repeatedly burned down and rebuilt, an<l in it.s jyn sent 
form dates chielly from the 12tli, 13th, ami 14th centuries. 
The largest tjf its si-x towers is 300 feet in height. The 
whole buihling was rc.stored by order of Napoleon in 1811, 
and another thorough renovation has been ie< (‘ntl3' in pro- 
gress. The interior contains the tombs of Bonifai’c, the 
first archbishop of Mainz, of Frauenlob the minnesinger, 

XV. ~ 39 
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and of most of tbe arcbiepiscopal electors, 
ether eight Homan CathoKc churches, the most noteworthy 
of which are those of St Ignatius, with a finely painted 
ceiling, and St Stephen, built in 1318, and restored after 
the explosion of 1857. The old electoral palace, erected 
in 1627-78, now contains valuable collections of Homan 
end (lermanic antiquities, a ])icturo gallery, and a libraiy 
of 130,000 volumes, includhig Hcveral productions of 
Gutenberg, Fust, and SclK’idcr. Among the other principal 
buildings are the palace of the grand duke, built in 1731-39 
as a lodge of tlm Teutonic Order, tlio theatre, the arsenal, 
the Oovcrnnient lioiise, the coiiirnandant’s residence, and 
several fine j)rivatL; ln)iiscs. A handsome statiio of 
Gutenberg, by TIiorw.iMifai, wjis erected at Mainz in 1837, 



Plan or Mainz. 


1 . Cftnifi I 'i. Thratio. [ Jl. O(ooniniont Ifonse. 

3. ('ouriH if .Tiihlic 1 7. Moituiucnr. . 11. Arlj<*n Hi imIiohm*. 

4 . Town ] uiiir. | Nniln iiinnai. I 1-*. l-ichi.-lsHin. 

and the town is also cinbellislied with a statue of Schiller 
and two arcliitcrtural fountains. Mainz still retains many 
relics of tlio Jlonian period, the most inqKataiit of wliirli 
is the Figclstein, a inoniiinent believed to have been erected 
by the Koiiian b\gions in honour of Drusu.s. ft stands 
within the citadel, wliieli occupies the site of the Konmn 
castriim. A little to the south-west of the town are the 
remains of a largo liumau aqueduct, of which iqiw’ards of 
si.xly pillars are still standing. The educational and 
8cientili(! institutions of Mainz inelude an episcopal 
seminal y, a gymnasium, a society for literaturo and ait, a 
musical S'K'ioly, and an anti(|U{irian society, the fine collec- 
tion of wlii<‘h lias biM ii mentioned above. The university, 
foumbMl in 1177, was siqjpressed in 1791, 

The site of Mainz would seem to murk it <nit naturally 
as a great ei ntre of trade, but the illiberal rule of the arch- 
bishops and it‘^ military importance .seriously hampered its 
commercial un i in bisUial development, and prevented it 
from rivalling neighbour Franlcfort, Tt is now^, however, 
the chief emporium (*f the lihonish w Liio traffic, and also 
carries on an extensive trunsit trade in grain, tiiiilmr, tiour, 
and oil. 'riio natiinil fku*iliiies for carriage by water are 
supploinented by seven railways. The iirincipul manu- 
factures of Mainz are leather good.s, furniture, carriages, 
chemicals, musical instruments, and carpets, for the first 


two of which it has attained a wide reputatioiu Mains ia 
the seat of the administrative and judicial authorities of 
the province of Hheinhessen, and also of a Homan Catholic 
bishop. The population in 1880 amounted to §1,322, 
including a garrison of about 8000 men. Fully two-thirds 
are Homan Catholics. Castel has about 5000. inhabitants^ 

Mninz, one of the ohlost cities in Germany, was originally a 
Celtic scttleineiit. Its strategic importance was early recognized by 
the Homans, and in 13 n.r. Dnisiis, the son-indaw of An^stua 
erected a fortified ciiiiiji there, to which a smaller 

(the iiiodeni Cartel) on tlie opposite hank was afterwards addcdi 
The CVUicnaitiebci’iiiue Latinizinl as JfafftiMacum OT MCffUfUutcWfL' . 
mid a town, Mtiguvtut, gradually arose, which became the.capiw ' 
of Germania Superior. In the ** Volkorwanderangen,'* or 
tions of jieoplos during tlin gradual dissolution of the Bomoit'' 
empire, Mainz was destroy ml on ditferont occasions by the 
Alernanni, the Vandals, and the Huns (451 A.D.}. 0hrlstiani1y.| 
seems fo have been introdiieiMl at an early period, and soon afterits 
recovery from tlie Inst of these caluinitics we find it the seat' 
of a bishop. Ill tlm middle of the 8tli century, under Boniface^ 
the see became an arebbisbojirie, to wliich the primacy of Germany ' 
was annexed, f'harli niagiiu built a bridge here and granted tha.'^ 
town imjiortant privileges, and in the following centuries it was thej 
seal of several diets anil (‘cidesiastii'a] councils. In 1254 MainZwasi^ 
the hcail and inainspriug of the league of Rhenish towns, and hadV 
attained to siic-h a pitch of commercial ])rost)erity that it waa\ 
knouii as the GoIdiMie Mainz.” Soon after this time it is beUeved'i 
that the popiilalion was ns numerous as at the present day. 

1462, during the strife belwiTii tlie rival archbishops Diether VOU' 
Isenbiirgund Adolph von X.issau, Mainz espoused tno cause of the ; 
former, but was taken bv the latter, who had the support of the/ 
emperor, lost its imperial privileges, and was liencefurtM subject to ■ 
the arehbihhops. ^lany «>l its eili/ens were driven into exile, and ' 
curried into other lands a knowledge of the art of printing, which . 
had Ikjch invented at Mainz hy Gutenberg in 1440. In the Thirty 
Years* War Mainz wasoeenpied by the Swedes and the French. ’ In/> 
1792 it enthiiKiaslically welcomed tlm principles of the French; 
Revolution, and op<*ned its gates to the h’cputdican troops under)' 
General (Justine. It was r(‘eaptun*d in thi‘ following year, but wa« , 
coded to Franco by the ]ieae(*. of Gauqio Fonaio in 1797. In 1814 . 
it was restored to Gei niany and lianded over to tho grand-duchy^ 
of llessc, remaining, how’<‘V(*r, n fortress of the German Confedera-;’ 
lion, garrisimed in common by Ih'iissian, Aiistrian, and Hessian 
troops. Since, 1871 it has been a fori l ess of Um German empire. 

For further information considt Sehnab, (icschichte dtr Stadt 
Mainz, 1841-44 ; K. Klein, und sehie Uvigebungm, 1868: 
Bockenlieiiner, Jit'llrmjf znr (rrsrJiirhtr tier Sfadt Mainz^ 1874, and 
Mninz und l/rnfft htinf/rn, 1S80; \\\'Ynvr, J)rr Doin voti Mainz und 
seine Df'aknialcr, 1 827-36. (J. F. M.) 

MAISTHK, JosKi’ir de, diplomatist and polemical^ 
writer was born ut Cbambcry on the Ist April 1764>/ 
and died at Turin on the 26th February 1821. The 
faiiiily was an ancient and noble one, enjoying tho title of 
count, and is said to have been of Languedociau extraction. 
The father of Joseph was president of the senate of Savoy, ; 
and held other important otlices. Joseph fiimself, after 
studying at Turin, received various appointments in the 
civil service of Savoy, finaHy becoming a member of the 
senate. In 178G he married PVan^oise do Morand. The 
invasion and annexation of Savoy by the French Re- 
publicans made liim an exile. He did not take refuge in , 
that part of the king of Sardinia’s domains which was for j 
tho time spared, but betook himself to the as yet neutral; 
territory of Lausanne. There, Jn 1796, he published 
first important work (he liad previously written certaiP 
discourses, puniplilets, letters, etc.), Considh'aiions la 
France, In this lie developed his views, which wor^ those ' 
of a Legitimist, but a Legitimist entirely from the reli^pus 
and llonian Catholic point of view. The phildbopli^n of . 
the 18th century, as shown iu its political views, bt ratjbet" 
the second as a consequence of tho first, was^Jpsej^^ 
Maistro’s life-long object of assault. " . / 

After the still further losses which, in the yea^ 6f "the 
publication of this book, the French Hevolutioninflic^don^ 
Sardinia, Charles Emmanuel summoned Joseph 
to Turin, and ho remained there for the brief space dunng>. 
which the king retained a remnant of tenitoty on the : 
mainland. Then bo went to tho island pi jS^iniA itse^^ 
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and heild office at Oc^Uari. In* 1802 he . was appointed 
0aYO7 eatraordinary '.and miniater plenipotentiary at St 
Patersbui^ and jonrneyed thither the next year. Although 
hie post waa no sinecure, its duties were naturally less 
^engtoasing then the official life, with intervals of uneasy 
and-tetvelling, which ^he had hitherto known, and 
his liteiaiy activity was great. Ho only published a single 
treatis^rbn the Principe ghitraieur dee Conetitutions ; but 
he wrote his best and most famous works, Du. Pape^ De 
VJ^gliee OcdUcane^ and the Soirees de St Petershonrg. tlio 
of,. which was never finished. Dn Pape, which the 
B6^hd«>named book completes, is a treatiso in regular form, 
the relations of the sovereign pontiff to the 
r^dinrch, to temporal sovereigns, to civilization generally, 
and to schismatics, especially Anglicans and the Greek 
. Clliarch. It is written from the highest possible atand[»oiiit 
of papal absolutism. The Soirees de St Petersftoargy so far 
";as it is anything (for the arrangenient is somewhat 
V desultory), is a kind of theodieee, dealing witli the fortunes 
":of virtue and vice in this world. It contains two of Do 
u?Mai8tre’s most famous pieces* liis panegyric on the execii- 
'^(^tioner os the foundation of social order, and his acrirnoniourt, 
.!and4a part unfair, but also in part very damaging, attack 
^00 , .Locke. The Da Pape is dated ^fay 1817 j on the 
'.JSoirees the author was still engaged at liis death, llesides 
^'.these works he wrote an examination of llie philosophy of 
-Bacon, some letters on the Inquisition (an institution which, 
^as maybe guessed from the remarks just nt)ticed about the 
^’executioner, was no stumbling-Llurk to him), and, earlier 
ythau any of these, a translation of Plutareh’s Kssay t»n 
^<the Delay of Divine Justice, with somowliat copious notes. 
'After 1815 ho returned to Savoy, and Avas appointed to 
high office, while Ids Da Pape made a great Konsalion. 
But the world to width ho had returned was not altogether 
,in accordance with Ids desires. ITo had dome.stic troubles ; 
.and chagrin of one sort and another is said to have liatl 
not a littlo to do with his death by paralysis at no very 
advanced ago. Most of the works mentiofied were not 
published till after his death, and it was not till 1851 that 
a collection of Lcltres et Opmades api»earo(l, while even 
since that time fresli matter lias heim published, 

Jose]ih do Muistre was one of the im)st powerful, and 
by far the ablest, of the leaders of the Neo-Catholic and 
anti-revolutionary movement. The most remarkable thing 
about liis standpoint is that, layman as he was, it was 
, entirdy ecclesiastical. Unlike Ids cuntein[)urary Ihmald, 
"Joseph de Maistre regarded the temporal monarchy as an 
ipstitutioD of fdtogether inferior importance to the spiritual 
primacy of the pope, lie was by no means a political 
absolutist, except in so far as lie regarded obedieuco as the 
.'.first of political virtues, and ho seldom loses an opportunity 
of stipulating for a tempered monarchy. Hut the pope’s 
:> power is not to bo tempered at all, either by councils or 
iJ)y the temporal power or by national churches, least of all 
j^'^by private judgment. The peculiarity of J osepli de ^Maistre 
timt he supports his coiieliiaions, or if it be preferred Ids 
^B^doxes, by the hardest and heaviest argument. Although 
ja'^^t^masterof rhetoric, he never makes rhetoric do duty 
'logic. Every now and then it is possible to dcti'ct 
^fidlaciw iu liim, but for the most part he has succeeded in 
s^iCartying matters back to those fundamental differences of 
hardly admit of argument, and on which 
aes in consequence chiefly of natural bent, and 
Csction for one state of things rather than for 
andi|her. , The absolute necessity of order may be said to 
ihava'^eciiC^^o first principle of this thinker. Ho could 
such order without a single visible authority, 
to ^.wKich should settle all dispute. lie saw that 
.. .there could, be no-such temporal head, and in the popo he 
« tuat saw a spiritual substitute. The anarchic 


tendencies of the revolution in politics and religion were 
what offended him. It ought to be added that be was 
profoundly and accurately learned in hi.story and philosophy, 
and that the superficial blunders of the 18tli century 
philosophes irritated him os much us tbeir doctfines. To 
Voltaire in particular he show's no mercy. 

A good and comph'to edition of Do Alaistto lias y^t to ajypoar. 
Of the two works named ns liis inasterpu«’es, /;// /Vy/. to )»o 
found in the Bihliotluque Churpenti- /% ami the Snin’m </r St Jeters- 
bounj is printed in two voliinu-s, the lil'teeiith edition, su-riilled,^ 
beiiring tlfiie Lyoii.s, 1878. (<1. SA.) 

^TAISTRE, Xavier pe, the younger brother of .)u.sc[)h, 
was horu at Chainbery hi October 17GJ, and died at 
rctcr.sl)urg on the DJlh Juno 1852. lie feeiAcd when 
young in the riednumteso army, and WTote liis Voyatje 
aiifuur de wa Chamhre when lie was in garrison at Turin. 
This, a delightful fantasy piece which may have owed 
something to the example of Sterne in its conception, but 
wliieli is quite original in exerulion, ho showed to Ilia 
brother Josiqih, and on liis ajiprovnl it w’ns published at 
Turin in 171)4. Xavier, liow’evcr, shared the politics and 
the loyalty of his brother, and the annexation of »Savoy, 
fnlh>wcd as it wa.s at no long date by the extinction of 
J'iedmonteso inde[>endenco, made him quit his country. 
Jfo served in the victorious Austro Hnssian campaign in 
wliicli SiuvarofF performed such wonders, and accompanied 
the marshfd ti> Hu-ssia. For a time he wa.s in very reduced 
cii( innsl.'inces, and said Jo liaxe supported himself by 
painting. Hut on his brother’s arrival in St Petersburg 
ho was introduced to the minister of niaiine. llo was 
ap]>ointcd to several posts in the capital, but also saw 
ac tive service, was w'oundcd in the Caucasus, and attained 
the rank of major gcncrul. lie inurriod a Russian lady 
and e.dahlishcd himself in his adopted countiy, even after 
the overthrow of Napoleon, and the eonseipient restoration 
of the l*iedmonteso dynasty. Fora time, hoAvever, In*, lived 
at X;q)leH, but ho returned to St Petersburg and died there. 
Jle was only once at Paris (in 1830), when Sainle-Heuve, 
who has left some jdcasant reininiscoiices of him, met liirn. 
P»( sides the Voyage already meiitioneil, Xavier do Miiistre’s 
works (all of which are of very modest dimensions) are Le 
Lepveax. de la. Cite d'Aoafe.^ a tiiuching little story of human 
mi.sfortune, ].es Prisonuiers da Canca.se, a pow'erfnl sketch 
of Russian character, La Jeaue Sihvrienne, and the 
P.rpeditioa Xoetarne^ a sequel to the Voyage aatoar de ina 
Cliff inOrc. Hut his Vopage is, witli the Li preax, his title to 
fame. Both have a certuin resemblance to Sterne, the first 
in its (piaintncss and desultory arrangement, the second in 
its .sentiment. Xavier de Maistre is, however, much less 
artificial than his forerunner, especially in his juithos. and 
ho is also mud i better hred. liis style is of remarkablo 
caso and purity. The works of Xavier de ]\Iaistrc, with 
the exception of stimti brief chemical trad,!iles, are usually 
printed in a single vobime, whidi figures in the collections 
of Cliarpentier, Gamier, Ac. 

MAITLAND, a town of Australia, in New South Wales, 
93 miles north (J Sydney, in the valley of Hunter river, 
and communicating with Newcastle and INjrt Hunter both 
by steamboat and raihvay. It consists of two distinct 
municipalities — Mast Maitland, incorporated in I8fi2, and 
West Maitland, in 1803. The former, which is the seat 
of a Roman C\itholie l)ish(»p, contains a couit house, a 
large prison, anil a meclianic.s’ instituti* ; the latter a court- 
house, an Lxcdlent hospital (CampbcH’s Hill), a school of 
arts with a coiihiderable library, a benevolent asylum, a 
theatre, and a Dominican nunnery. The district is a rich 
agricailtural country, growing maize, barhy, oats, wheat, 
tobacco, grapes, and orauge.s ; co.al and sh.ile are regularly 
w'orked near the tow’ii ; and a good trade i.s carried on with 
the interior townships. The inhaldtants number 7881, 

, East Maitland having 2500 and West Maitland 5381. 
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MAETLAND, John (1614-1G82), earl and afterwards 
duke of Lauderdale in the peerage of iScotland, was a great- 
grandson of f^ir Richatid Maitland (</./'.). In early life 
a rresbyteriau, ho attended the Westminster AsBembly 
in 1G43 as an elder of the Church of Scotland; and 
he was a party to the siun'iider of Charles 1. to the 
English army in 1C45. Soon afterwards, changing his 
politics, ho becamo a zealous &u[>purter of the royal cause, 
and promoter of tho Kiigoge-incnt for raising forces for the 
king's rescue, lie was taken prisoner at the battle of 
Worcester; and, on being set at liberty in IGGO, he repaired 
to tho JIagiie and accoini»uiiied C^harles H. to Scotland. 
From 1GG3 lie was viilually ruler of Scotland, — at first 
moderate in his cuiinsels, but afterwards severe in hia 
measures against tlie Covenanters. In 1G72 he was made 
duke of Liinderdale ami a Knight of tlic (hirter; and ho 
had also an Kngli^li peerage conferred on liim (with tho title 
of carl of ( Jnililford) in 1(174. One of the administrative 
council known as the “Cabal,*’ bo eventually fell into 
disgrace*, and died in 1G82. Ills dukedom and English 
honours ex[)ircd with him; the earldom of Lauderdale 
passed to liis brother Charles, and is still in possession 
of his descendants. 'Hio voluminous oorrospondenre of 
Lauderdale, wliioli is still extant, shows that, in addition to 
a remarkable power over men t)f all classes, great watchful- 
ness ami resolution, and very clear ideas of what W’as needed 
to keL‘[) Scotland peaceful and in a state of iiscfnlness for 
further ends, ho was possessed of no slight hiarning. 

;MArrijAXl), Sm Rkhmid (149tI-l58G), an early 
Scottish lawyer and poet, was born in 1 19G. Ris father, 
William Maitland of Tjcthington and Thirlstaue, fell at 
Fludden ; Ids mother was a daughter of (loorge, Lord 
Scion, lie studied law at the university of St Andrews, 
and afterwards in Erancc. lie was in 1552 one of ilio 
<;ommissioners to settle matters with tho English about the 
debatabli^ lands on tho bordcM’s, and about that lime had 
tho honour of knighthood conferred u[u)n him. In 1551 
he was made an extraordinary lord of session. About 
1501 he seems to have lost his sight, but this did not 
render him incapable of attending to p\d.»lic business, as 
he w'jis the sjuno year admitted an ordinary lord of session 
by the title of lietliington, and in 15G2 was nominated 
lord pri\y ^eal. He resigned this latter otliec in 15G7, 
in favour of Jtdin, prior of Coldiiigliaiii, his .second son, 
but he sat on the bench till lie attained his eiglity-eighlh 
year. He was an amiable and aecomplished man, ami died 
in ir>SG, aged ninety, after having been employed in public 
■oftices fur upw'ards of seventy years. His eldest son, 
William, forms tin; .suliject of next article, llis second 
son, John, was a hud of session, and was made a lord of 
parliament in 1591), by the title of Lord Maitland of 
Thirktaiic, in wliicli ho was succeedi'd by his Bun John, al.so 
fi»r snim* time a lord of session, wlio was created earl of 
Laudenlale in IGJt. 'riie latter was tlie father of John 
3Iaitl im], duke of J.amlcnlale, noticed above. One of Sir 
lUchanV.s duughters, Mary, assisted her father in his 
•etudios, and also wTote verse.s. 

Tho ponns of Sir hnrd iioiu* of thorn Inigthy, aro 

flomowli.'it s'lt ii ieal. mill .in- piim ipjill v Jirri'Icil jigaiiist 11 hiu1>um*.s of 
hi.s tiino. Hi' must, linwcvri. In* ji-lsiiiImI astln* imlu.strioiiH folhvtor 
and [»n\s»*rvt*r ol m.uiy pioei-s of ;iii(;ifiit Scottish jioctry. These wero 
cc)|>ie(l into two l.irgc MiJuiin-s, om* in folio and anotlior in qii.'irfo, 
tliefoinicr wiitt-ai hy himst-lf, and the latter l»y liis daiiglitor. 
After hfing in tin* j)os‘'es-siiiii of his di si cndiint tlic duk« of bau- 
clerd.ile, tliese vt i nies wme ]nnc]i.eM il at the sale of tlic dukc.’s 
library by the celtdiratod Samuel rejiys, \vlio was one of tlii* first 
collectors of rare, hooks in Knglaiid. 'riw y liave sineo l^-eii pre- 
Acrvoil in llic Pcpysiiui Library, Magdalene (’ollege, Cambridge. 
They lay there unnntieed for many years till iJisho}) Percy J>ub- 
lisliod one of tlio poems in his /.V/cynes o/* J'Jmflish 1‘odnj. Several 
of the ](ioee.s Were tlioii transcribed by John 1‘inkciton, who after- 
wards piiblislieil them under tho title of Ancient Scottish Poems^ 
<miprising Pieces writUn from about 1420 till lOSG, with Notes and 


a Olosaar}!^ 2 vols. 8vo, London, 1786. Sir Richard left in mann- 
script a hi.story of the family of Setou, and a volume of Jegal 
decisions collected by him between the years 1550 and 1565. Roth 
are prc.scrved in tlie Advocates* Library, Eilinbiirgh, and the latter 
work is still uii])ublishod. The Poains of Sir Richard Maitland wero 
printed in isao by tho Maitland Club, a literary society, founded 
in Glasgow in 1«‘28, wdiioh took its name from him. The MS. 
Used for tho piupo.so wa.s oihj preserved in the Drummond col- 
lei'tioii in the liln-iiry of the university of Kdinbiirgh. It scorns 
to have been written shortly l>eforo the year 1627, when it was 
presented by Drummond bi the library. In 1829 there was also 
printed for the cl oh 77oi History of the House of Seytoun to the 
year 1559, with a ^■.^ntinm^tio^l to 1687 by Alexander, Viscount 
Kingston. 

MAITLAND, AVjlmam (c. 1525-1573), best known in 
Scottish history by the name of hia father’s estate of 
liethingtori, near Haddington, where he resided, was tho 
ehlest son of Sir Richard Maitland, noticed above. Born 
about 1525, and partly educated in France, he was at 
an early age initiated into public life, llo was made 
secretary of state by Mary of fiiiise in 1558 ; but the favour 
with which he regarded tho views of the reforming party 
.soon exposed him to the quc&ii mother’s resentment. lie ’ 
bccamo ono of the “lord.s of tho congregation,” and was 
also ono of the Scottish commisRioners who negotiated with 
Queen Elizabeth regarding tlie terms on wdiieh she would 
figree to aid the Itcformci*.s. Soon after Mary’s arrival 
in Scotland, ho was eiiiiJoyed in two eniba.ssies to Eng- 
l ind, and was made liLst an extraordinary and then an 
ordinary lord of session. He had a controversy with 
Knox, whom lie accused in tlicCJcncral As.semb]y of 1564 
of teaching seditious doctrine, lie went again to Eng- 
land as ambassjulor to notify the tpieen’.s marriage to 
Darnlcy, and was inn>)icated both in the conspiracy against 
Rizzio and in the Kirk of Field tragedy, though ho was 
also a member of the Rccret council at which tho deposi- 
tions of Darnley's murdover.s were taken, and signed tho 
act of council accusing Mary of being the author of tho 
Clime, lie fought against tho queen at Langside, but at 
the conference at York identified himself in a measure 
with her interest s. At tlie instance of the regent Murray 
ho was in 15GI) arrested a.s a participant in tho king’s 
murder, and woiihl luivo been brought to trial but for a 
ru.se of Kirkcaldy of (1 range, who, as commander of Edin- 
burgh Castle, cuiivi*yod liim thither as a prisoner. Tho 
two princi[»al represeritati\i*.s of Mary’s cau.se, Lothington 
and C range, who may be ilescribed as the forlorn hope of 
the captive queen, held the castlo of Edinburgh for soma 
time against the regent .Morton and an English force; and, 
when Burrender became a matter of necc.ssity, they mad^ 
their Bubmis.sion, not to tho regent, but to tho English 
queen. Kirkcahly wa.s executed ; but Maitland died in 
prison, it wa.s generally believed of poison administered 
by his owm hand, on 9tli June 1573. “Secretary Mait- 
land” was a man of great learning and power of repartee, 
wanting in iutcgril\, but skilled in intrigue, and reputed 
tlio most accomplisbiil and most versatile statesman 
that bis country has produced ;*in tho opinion of his con- 
temporaries lii.s capacities were too great for tho narrow 
sphere of Scottish politics. 

MAITTAIRE, Micnr.L (1668 1717), bibliographer and 
cdib»r, was a imtivo uf Franco, and was born in 1G68. 
On tho revocation of the edict of Nantes his parents, who 
>vero Protestants, removed to England, where he was 
educated at AVcstmiii.stur and at Christ Church, Oxford, 
graduating in 1(>9G. From 1695 to 1C99 ho taught In 
AVest minster School, but afterguards devoted himself exclu- 
sively to i)rivate teaching and editorial work. Ho died on 
Augmst 4, 1747. 

Maittaire was a groat lover of hooks, hut no critic; and lu« 
nmnerous editions take rank only a.s compilations. His works in- 
cliifle. yv (Htrrfv- Liiujiue DialediSf 1706 ; Stepluinorum Historia^ 
vitas ipsorum et libros complectenst 1718 : Jlistoria Xupographorvm 
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uliquot Parisimslumt viia$ et libroa eompleetena, 1717 ; Annalea 
Typographiei, 9 vols. 4t6, The Hague, Amsterdam, and London, 
1719u4l ; Marmora Oxonunsia^ 1732 ; editions of a largo number 
of Latin authors (Lucretius, Phwdrus, Sallust, Terence, &c.), as well 
as an edition of Anacreon (1725), and Miscellanea Orieconini aliquot 
acriptoriim Carmiwit 1722. 

MAIZE, or Indian Corn, Zea Maysy L., from or 
{«ta, which appears to have been “ spelt {Triticuni sprfta, 
L.), according to the description of Theophrastus, is of the 
tn^ Phalaridesa of the order Graminem or grasses. It is 
unknown in the native state, but is most probably indi- 
genous to tropical America (Kndlichcr, Gen, P/., No. 742). 
Small grains of an unknown variety have been found in 
the ancient tombs of Peru. Honafous, liowever (JtUhnre 
naturelle da Mdis\ quotes authorities (llock, 1532, Kuel 
and Fuchs) as believing that it came from Asia, and maize 
was said by Santa Rosa de Viterbo to have been brought 
by the Arabs into Spain in the 13th century. A drawing 
of maize is also given by Bonafous from a Chinese work 
on natural history, Li-chi-frfilny dated 1502, a little over 
sixty years after the discovery of tlio New World. It is 
not figured on Egyptian monuments, nor was any mention 
made of it by Eastern travellers in Africa or Asia prior to 
the 16th century. On the authority, liowever, of Mr J. 
Crawford, who resided for nine years in Java, Bonafous says 
it had been cultivated from a very ancient period in the 
Asiatic islands under the equator, and that it was received 
thence into China, and so passed westwards int<» India an<l 
Turkey, hence its name of “ Turkey corn,^’ uiulcr wdiicli iitlo 
Gerard in 1537 figured and described seven kinds, as well 
as one called “ Conic of Asia.” Both Gerard and Boiiafons 
think that it first came from the East, but lliai on the dis- 
covery of America it was reintroduced into Europe from 
that country. The f»»riner observes : — “ These kinds of 
graine were first brought into Spaiiie, and then into other 
provinces of Europe out of Asia, which is in the Turkes 
Dominions; as also out of America and the Hands adioyn- 
ing from the East and West Indicis and Virginia, etc.” 
Humboldt and others, however, do not hesitate to say that 
it originated solely in America. It had been long and 
extensively cultivated there at the period of the discovery 
of the Now World. Thu plant is moiKCcions, pn>dueing 
C/hu staininate finale) flowers in a large feathery panicle at 




FlO. 1. — Male. Fio. 2. Male, 

the Bummit, and the (female) dense spikes of flowers, or 
‘*cobs,’' in the axils of the leaves below, the long pink 
styles banging out like a silken tassel. They are invested 
by the sheaths of leaves, much used in packing oranges in 
South Europe, and the more delicate ones for cigarettes 


in South America. The accompanying figures are after 
Nces von Eaenbeck, Gen. PL FI. Germ. Fig. 1 shows a 
branch of the terminal male inflorcseenco. Fig. 2 is a 
single spikelet of the same, containing two florets, wdth 
the three stamens of one only protruded. Fig. 3 is a 
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Kkj. .‘1. — Fi'iiiale, 

spike of the female inlli>rL*sccnce, protected by the sheaths 
of leaves, — the blades being also pn*.sont. Gsually the 
sheaths teimiiiate iii a point, the blades being urre.sted. 
Fig. 1 is a .spikt'let of the fianalc, inlloresrcuro, consisting 
of two outer glumes, the lower 
one ciliiiteil, which enclose t^^o 
tloicts, one barren (sometiini'N 
fertile), consisting of a tlowerinc 
glume and pule oidy, and lie 
other fertile, containing the pist I 
with ehmgated style. The ma'^s 
of styli's from the wliole 8[>il\e 
is pendulous from the summit 
of the sheaths, as in fig. 3. 

Fig. 5 sliows the fruit or grain. 

More than three hundred varieties are known, which 
tlifier morn among themselves than t]n»se of any other 
cereal. Borne come to maturity in two months, ollier.s 
rcipiire seven months ; some are as many feet higli as 
others are inches; some have 
kernels eleven times larger tljan 
others. They vary similarly in ^ f J 

.shape and size of oars, colour of 
the grain, which may be white, Frc. .5. 
yellow, purple, striped, Am!., and als«) in liy.sical characters 
and chemical composition, in short, in all those char- 
sicters in which the dilVcrent s[)ecics of a genus difier 
among themselves. Tlie. varieties grown most fihnnd- 
antly in the Fnited States may be roughly grouped into 
four great classes. The “Flint” varieties are most common 
cast of Lake Eric and north of ^laryland, ami the ‘‘Dent” 
varieties are the common ones west and south of these 
points. The “ I lorsetoolli” varieties are grown extensively 
only in the south, and there they are grown along with 
the di‘nt. These three cla.sses pass into each otlicr by 
every gradation, and the grain from all is similar in 
chomical conipo.sition. The “S\\ eet” varieties are not grtiwn 
for the ripe grain, but for boiling corn, and that the stalks 
may servo as “corn fmldcr.” “Green corn ” u.i-^ an im- 
portant food with the native Indians. Many of the tribes 
celebrated its season with religions cen'inoiiics and festivals. 
In the largo cities of America “green com” is a table 
luxury, but in the smaller towna and country districts it 
is ail important article of food. Clicmical analysis, as 
well as common experience, shows that this is a very 
nutritious article of food, being richer in albuminoids 
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than any other cereals when ripo (calculated in the dry 
weight). It is capable of being grown iu the tropics 
from the level of the sea to a height equal that of the 
Pyrenees, and in the south and middle of Europe, but 
it cannot be grown in England with any chance of profit, 
except perhaps as fodder. Frost kills thojilant in all its 
stages and all its varieties ; and the crop does not flourish 
well if the nights are cool, no matter how favourable the 
other conditions. Coiiseiiuontly it is the first crop to dis- 
appear as one ascends into I lie mountain regions, and com- 
paratively little is grown wi st of the great plains of North 
America. In Tlrittany, ulieie it sciirrely n[Jons the grain, 
it furnishes a strong crop In tlio autumn upon sandy soil 
where clover and lueern will yield I ait a poor iiroduce. It 
prefors a dcijp, rieh, wuriu. firy, and mellow soil, and hence 
the rich bottoms and fertile iirairies of tho ^Mississippi 
basin constiLuto tho region of its greatest production. 
Illinois hiads iu total amount, producing in 1879 nearly 
320 millions of LusheN, t)V 105 bushels per head of 
population. 'I'lie region of cliief production in the United 
States may be described as a rude idlipso 900 miles long 
from east to west by GOO miles wide, vvitli Springfield 
(tho cajdtal of lllinoiri) aa its centre. Tliis region pro- 
duces annually from 1000 to J lOO millions of bushels, or 
nearly three fourths of the total crop of tho country. 

As an article of food, maize is one of tho must extensively 
used grains in the world. Although rich in nitrogenous 
matter and fat, it docs not imike good bread. A mixture 
of rye and corn meal, however, makes an excellent coarse 
bread, formerly much used in the Atlantic States, and a 
similar liread is now tho, chief coarse bread of I’ortugal 
and some parts of Spain. Wlien tlie harder ^Mlint” 
varietios aiv roasted, the grains “pop,^' tlie skin bursts, 
and the white interior swills up, emitting a jdcasant 
odour. It is (iitlier baked into cakis called tijrtilla by 
tho Indians of Yucatan, or made into a kind of [nuTidgo, 
as in Ireland. Wiieu dopri\od of the gluten it constitutes 
oswego, maizena, or corn ilmir (see T^ctlieby’s hicturvson 
p. 19; and Fon(Ls\ l»y E. Smith, 150). Maize con- 
tains more od than any otiier cereal, ranging from to 
9*5 pLT cent, io the oommereial grain. This is oiio <^f tho 
factors ill its vabie for fattening purposes. In distilling 
and some other [iroirsses this oil is separated and forms 
an arliL*le of comnien'e. Wlien maize is sown broaileast 
or closely idaiited iu drills, the ears may not (ievelo[> at 
all, but tho stalk is richer in sugar and sweeter, and this 
is the basis of growing “cuni-foddcr.'^ The amount of 
forage that may be produced in this way is enormous 
50,000 to 80,000 lb of green fodder are grown per acre, 
which makes 8()00 1o 12, (1*^9 lb as lielibeured. Sugar 
and rnolassiis liave from time to time been manufactured 
from tlie corn stalks, but at present tliis manufacture is 
not coinmoreially siieci-ssful. 

Ill tlie tiecless western prairies maize is often grown for 
fuel, as in nmny pl.iee.s fuel t an bo procured hO cheaply in 
no other way. A hundred busliols of ears is equal in 
beating power to a ej)ril of the best hard wood, and may 
be grown for a price less tliau a cord of hard wood brings 
in tho large eitie.s. The n-e of corn in the indu.stries, as 
the raw material for tin* luanufnctnre of alcohol, whisky, 
starch, gluco.se, oil, and Mirioiis food products, increases 
year by year, with the iiiciea.M‘, of facilities for jiroduction 
and tlie increasing applications of chemistry to the art.s. 

For fuller i]etail.s n a p:nMi )>y I’rulV-.sor AV. H. brewer, Yale 
Col., (’onii., from wliich soiric of tin* «|i‘tails are tukeii, aa 

well ns the Spt'cial Rvpurt tai /‘riHU/r/s, Washington, 1882, 

and the ylmiua I Jit'purt of tin' New Voik Stale Agrieultural 

Society, 1878. , ' (G. II.) 

MAJLATH, J.\xos or John, (\u-nt (1780-1855), 
Miiiigarian lii.storian and i)OL*t, was born at Pest on the 
r>th of October 1786. First educated at home, ho subso- 
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que^ly stadied philoaopny at^ IJger (Kflau) and law at 
Oyor (Saab), his father, Count Joseph Majl&tiL^an 
Austrian minister of state, eventually obtaining for hun an 
appointment in the public servica The weakness of his 
eyesight having rendered it necessary for him a few years 
later to resign the Governmeut secretaryship to which he 
had been promoted, Majlfith turned his attention to litera- 
ture, especially devoting himself to historical research, and 
tho translation into German of Magyar folk-tales; and of 
Selections from tho works of tho best of his country's 
native poets. Moreover, as an original lyrical writer, and 
aa an editor and adapter of old German poems, MajUthi. 
showed considerable talent; and, in general, his activity 
as an author was remarkable, his various literary produc- 
tions in German and llungarian amounting together to 
more than sixty volumes. During tho greater part of his 
life ho resided cither at Pest or Vienna, but a few years, 
before his ileatli ho removed to Munich, where he fell into 
a state of destitution and extrenio despondency. Seized, 
at last by a terrible infatuation, he and his daughter 
Honriettc, wlio had long been his constant companion 
and anianiiensis, determined to put an end to their depend- 
ent po.Hilion by drowning themselves in the Lake of Stern- 
berg, a few miles south-west of Munich. This fatal rosolu- 
lion was carried into eflcct on the 3d of January 1856. 

It is goiuTiilly aibiiittcil licit in his great historical treatises 
Cfmnt Mnjlalh lias failoil in a ciilical ili.sc.viiiiiiiation between the' 
iiiiM-cly mythical or port leal and tho true historii’ul cloiiiciit, — the 
fornior not uiifmpioiitly bring ullowrd to unduly inthience and 
obscure tho latter. Tho poliliial trndoucy of his writings, more- 
over, has hcrii ohjrrtrd to, rsixciully by his own coimtryinon, as 
bring too coiisrrvative and ovri*.fa\ ourahlo to Aiislrhi. Of his his- 
torical w'orks the most important aro the Gn'chichtc dor Magyarm 
(Viriiiia, 1828-yl, b vols. ; 2d (*d., I’ati^hoii, 1852-63), and his 
(jcschichfii des ostcrn'iclusrju ii Kaisrrstuats (Hamburg, 1834-60, 5 
vola.). Sprcially noteworthy among his metrical translations from 
the niiiigaiiJin arc the, Mtunffynsrhc f/niichtc (Stuttgart and 
'ruhiiigeii, 1825) ; nnd JUmfu's utfserfrsnic Lichesliader (Pest, 1829 ; 
2d. ed., 1831 ; boo Kisi'ALihiY, S.nnooii). A valuable contribution 
to folk-loro appealed in the JAo///o//.s-c7ic tSagm, MurdieUt und 
Enahtmunn (Jjrunii, 1825 ; 2il rd., Stuttgart and Tubingen, 1887, 

2 \ols.). ’ 

MAJOLICA. See lha Tjmv. 

MAJOli, or Maui, .Iohn (c. ] 470-1550), a theological 
and historical writer, was born at tho village of Cleghorn, 
near North Berwick, Scotland, about the year 1470. After 
a short period spent at Cambridge, he entered the university 
of Pari.s in 1493, studying successively at tho colleges of 
St Bai'be and Montaigu, and graduating as master of arts 
iu 1496. Promoted to the doctorate in 1505, he lectured 
in philosophy at Montaigu College for some time, and had 
several dibtinguislied auditors, Fiorn 1518 to 1622 he 
held the oliico of i)riiici[)al in tlie university of Glasgow, 
John Knox being umong the number of those who attended 
lii.s lectures Ihme ; he was afterwards removed to ’St 
Andrew\s, where George Buchanan was one of his pupils 
in 1525. He appeals again to have returned to France 
for some time, but we liiul him once more at St Andrews 
in 1530, where he was liuad of St Salvator’s College from 
1533 until his death, wdiieli took place about 1660. . , ^ 

He wrote hi Libros Sniirntiariim commentarius, Paris, 1500.^ 
It) ; De Jfishriti (u'hIis ScnUyfuni. libri stXy Paris, 1621 ; 
iariiUf iit rJufsIra .Irisfntc/is, Paris, 1526 ; and In JBvailu 

gdUt 7.tiruh:nfit\ Paris, 11329, By Enox fie is.^SPOksn 

of ns having been iu liis day nn orju.hi in relimous matters pjnd It 
has been coiijcclurcij that both tiin great Reformer and BadUhfUi 
were largely indebted to liim for their advanced opinions 
cal nnd ecclcsiasli (*al ipi cstion s. 1 1 is writings do not noW^ hbwe^^' 
possess any inlrrost or imnortanoe apart fiom this dromnstsiuiie; 
uiid even Bnchumui lias alluwrd himself to speak of 1^'Ql^p^ 
ceptor as “ Joaniiis solo cognomine nuyor.” 

MAJORCA. See Balbaiho Islasds. • 
MAJORIANUS, Julius Valksiu^ emperor <i^ 
West from 467 to 461, was the succeawr o{ Avitns.*; ■ He 
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Itad been a distiSkf^bed eoldier tinder Aetius, and also 
after the death of that general ; for his election to the 
put^e he was indebted to the powerful Count Ricimer, 
patrician of Rome. To put a stop to the harassing incur- 
‘sions of the Vandals be, in 458, resolved to lead an cxpedi- 
' tion against Qenseric himself ; for this purpose he got 
together a large army, composed chiefly of barbarians, and, 
passing^wa Alps in November 458, made Lyons, and 

* afterwards Arles, his headquarters until the preparations 
for the invasion of Africa had been completed. Having 
during bis stay in Gaul succeeded in pacifying Theodor io, 

\he, in the beginning of 4G0, crossed the Pyrenees for the 
" purpose of joining his armament at Cartliagena. Genseric, 

'however, after all overtures for peace had been rcqccted, 

^succeeded through the treachery of certain officers in sur^n is- 
ing the Roman fleet, most of the ships being either taken 
' or destroyed. Majorianus returned at once to Gaul, where 
he made peace with Genserio in the following year. Soon 
afterwards, while at Tortona in Lombardy, lie was sur* 

.rounded by partisans of Ricimer, and compelled to 
..abdicate (August 2, 4(51). He died, most jnobably by 
: Violence, fl VO days afterwards, and was succeeded on llie 
throne by Severus. He was the author of several laws, 

? which, “remarkable for an original cast of thought and 
expression, faithfully represent the character of a sovereign 
who loved his people, who sympathized in their distress, 

"who had studied the causes of tlio decline of the empire, 

.and who was capable of api)lying (as far as such ndorma 
' tion was practicable) judicious and cirectual remedies to 
thcr public disorders*’ (Gibbon, JJtrline and Faf/, chap. 

39). 

MAKALLA, or Maculla, a port on the south coast of 
Arabia, in 14" 31' N. hit. and 49" 13' long. The 
. ' town, which appears to be of no great antiijuity, is de.scribed 
by Wellsted as built on a low pr(»jccting j»oint, with many 
lofty and substantial houses, and a sulmrb of luits, cliiclly 
inhabited by slaves, Somalis, and Arab sailors, on the slopes 
leading up to a lofty chalk-hill (debel el-KAra) which 
. overhangs the town. The Arab inhabiliints are of Iho 
Boni 'IsA tribe. The Somali traders do Tiot settle porniaii- 

* eiitly jin Makalh% but they form an imptutant element in 
the population. There are also iudian residents (Banians). 

The harbour is good, and tlie town, which may bo regarded 

?^a8 the port of llaijramaut, rose during the decline of Aden 
to the rank of the chief emporium between India and the 
, ^ Somuli coast, Tt still exports, among other productions of 
.(lal^ramaut, tobacco, iiioiher-of-pearl, and incenso to 
I Jeddah and shark fins to India, but has lately declineil 
(jin the general transfunnutioii of the clmractcr of tho 
t^atern trade. According to Ihe latest Arabic accounts 
'(see .Badger in tho Academy^ March 4, 1882), the town 
..contains about a thousand houses. Makalla is governed 
(by* a prince or nakib who is esteemed one of the c'hii'f 
'tnihor potentates of that coast. The i>resent prince Salah 
eLKesddf has made himself quite independent of the snr- 
ifjpunding Bedouins, and isf even ie[n)rted to have made 
Conquests in the interior. 

. *MA,]^]CARf. Abu’l-' Abbas Ahmed ibn Mohammed el- 
'^akji^arl, Arabic historian, was born at Tilimsdn (Tlemcen) 
in A^cria, towards the dose of the lOth century, and 
.atedied at t'oz, where he remaincil occupied with literary 
^licsmts till, for some unknown cause, he was driven into 
i^xlla aqd| after visiting Mecca, settled in Cairo. In 1628 
Damascus after a pilgrimage to Jerusalem, 
.'.^luwy.ji^eived by the scholars there, ho delivered lec- 
^tur^^duthe traditions of the Prophet, and in the evenings 
ontertaiu^liis friends with stories of tho glories of Moslem 
Spain, a'.subject of interest to all Arabs, and especially to 
those dt S^ria. His friends made him promise to reduce 
;hi8 writing, and au returning to Cairo he 
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devoted three years to this task. Ho had divorced his 
wife and made other preparations to settle definitively in 
Damascus when death overtook him in 1G31. 

Miikkary’.*! groat work, Thi Jimtth of Pt'rfnmr from the Branch tf 
(Jrceii Amialuniaf and Memorials of its rhicr Lisini. cl~Jjin ibn 
el Khattbf coii.sists, ns the nunie indic.ito.s of two pjirt.H. first 

is a history and dm-iiption of JiIoh:iniiiu diiii Spain, mainly 

ill tiic form of aiialocta from a nundar of aiithoiN, with imuiy 
versus inti'rsprrsed. Tliis part, W'hndi is of gro.it liist<)ri« :il valuo, 
was ]>ul)li.shL*d in an (incomplete) Knglisli version by P. dc IJayiuigoa 
(Luinloii, lS40-4a) ami in Arabic by Wright, Kicld, hn/y, and 
biigat, {Audlrrfes stir I'hisfoirc et la littirature. desAralns il' K'>/nnitn\ 
Leyden, lS5r», ISbfl, ISfiS, 1801). An edition in tonr velunies, 
publisbe<l at t'airo (LSt)!!), eontains also (in v<d.s. iii. and iv.) the lifn 
<d thcfanioiis stjite.sman ainl author Jii.sdii el-I)in, vizier <*f tJianada 
{oh, i:t74). Further references lo literature are given by rertseh, 
A rob. Jills, ‘hr. an. (lotha^ No. lOl)/. Among other w'orks of Makkari 
a e(»mnienliiiy on tlio yrolniomena of Jbn Khaldiin is nieiitioiied 
(H. Kli., tOl;)). 

MAK.('), a corporate town of Hungary, and capital of 
the triiiis-Tisiiiii county of Csandd, is situated near the 
right bank of tho ^laros, about 15 miles cast-south- cast of 
Szeged, ill 40" 13' N. lut.. 20" 28' E. long. Tiio town 
consists of tile three wards of lUijdk, Szent-Ldrinez (Saint- 
Lawrciico), and U jviiros (Now Town), niul has, besides the 
usual otlicial biiihliiigs connected with tho udniinistration 
of a county, Roman anil Greek Catholic, Lutheran, and 
Calvinist churclics, and a synagogue ; also an elegant 
(Calvinist) gyiiinasium, tin', bisliof) of (AsaiiAd’s palace and 
gardens, royal and circuit courts of law, barracks, tax and 
salt oiliees, a timber trading agtiicy, a manufactory of 
agrieuUuiiil iinplcnieiits, and niiincroiis mills. The siir- 
nmnding country i.s fertile. Tlio coinnuinal lauds aro 
extensive, and allbrd excellent pasturage for lioisos and 
sheep, us also for largo herds of horned cattle, for tho size 
and quality of wliieli iMako has obtained a high repute. 
An abundance of fish and mpiatic fowl is siqiplied by tho 
Miirus, the water of which river is used also for drinking 
])iiri>o.>ey, that from the wells being unpalutablc. The town 
i.s protected from iniindalioiis of tlio Maros by a powerful 
dike, l*ut the oomniune nevertheless sumetinio.s siitTcrs 
during the spring Hoods (see IIunuauy, vol. xii. p. 363). 
The [mpulation, whicli is chielly agricultural, amuiuitod in 
]8MJ to 3(1,077,^ mostly Magyars by nationality. A great 
I part of tlio busini'ss of the town is in the haiuls of Jews. 

I MAKIilzI. Takf el-l)fn Ahmed ibn *AU cl Makr/zf 
j (1301 '--1 1 11), one of the most meritorious of Araliic 
! historians and archa‘i)logist.s, was desi-ended on both sides 
I from families of seliulurly distimdion. Jlis heicdilary 
.suinaine of Makrfzf, by which he is usually known, was 
derived from Mukrfz, a siil»urb of Ra'lbeK, with which 
town liis pLitcriml ancoMois Imd been connected. Takt 
el-])iii liiiiiself was born in Cairo, and siieiit liis life mainly 
in Kg>pt, where he was brought up as clerk in a Cbiveiii- 
ineiit ollicc, and at a later liate lie became MohUsib (a sort 
t)f oilicer in charge of the markets) for Cairo and 

noitherii Egypt, and afteiwjinls inspector of the KalAnesl 
foundation at llamascus. He declined the post of cadi 
in the latter town. lie was, however, mainly engrossed in 
scholarly pursuits as a trudilionist and a jurisconsult, hut 
especially as an indefatigable student of history, lie is 
reproaelied by his contemporaries for a somewliat inordinate 
zeal in tlieulogieal controversy, but otherwise i^as.sed a 
quiet and uneventful life, ^lakrizl’s literary activity w:is 
very great; he was not a man of original power, and Ids 
books are largely compilations, in which he is not always 
.scrupulous in naming the sources to which he is iiidi btt d, 
but his leuriiiiig W'as vast, his observation accuiati’, ami his 

1 Uoin.in Catholii’H, 11,178 ; ('at1io]b“«, ; (Jirck 1 ustiTii 

Chiirfli, 50 ; Calvinijsts, 15,4!*2 ; I.iitluT.iin, 115 ; H5*2 ; 

I'nitaiiaiis 4. 

- Tliti year of his birth is varioii.sly as 700, 760, 760 A.n. ; 
but 766 A.U. (1364 a.D.) is the dute Lest uutLeiiti^^ated, 
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judgment aagacious. His most important work is tho 
historical and topographical description of Egypt {EU 
Muwd 'iz woHUrtihdr ft dhikr d-JIit/tf wa'l-Athdr)^ of which 
an edition in 2 vols. folio has aj^peared at BiilAk (1270 
A. II., IBT)! A.n.). This is in many r(.*s[>C( ts a nicmumcntal 
work; tho elaborate dcscri[»tinii of inediicval Cairo is of 
unique inti 3 rest.^ It has enjoyed a great rqiutation, having 
even been translate*! into Tnikisli. 

IWsitltjs this work M:iUn/i \viot«! ji vMii«‘ty<)f otln*r hooks lM\'iring 
on Kf;yj)t. ’rio* nntinislicil MiflyUj'a imi va^'t al|ili:ilM*tical eyclojiit.'dia 
of K;'}'!*!!!!]! hio;^r:i|»li\ ; llini- \ •ilmiici of llu* aiitlmr’s aiitoj'raph «ro 
at L«y<!«*li (iH t rxx of llw jaiulfl :iiiil oin* is ut l*aris. 

llo also wi’oti* tlin*!* \\ oi Ks on tin* liis*oi y ol pt uii'l<*r tliL* Moshmis. 
An iriipcrfi'ct copy of tin- s« coimI in the .mt lior’s .-lutoKiapli^ lontaiiiiii^ 
the histiiry of tin- K.il imiti .it ( l*ri‘lscli, No. 1G52; Kost- 

gsii'lcii, ^ 7/ Af'.*.'/. , p. wii.,, wlnlr tin- tliii'l ^lil-loiy of tin* Ayyahito 
ami M.-iim-liiki! m>v li.i^ I'l t-n in part translatc«l hy 

Quat rciin-K’ (///‘./o/zv ./«v Snllii$i't MiimlnnLs tif I' t2 vtils., 
1837 l.»). < n a liioL'.r.iplii' 'll <li- tionaiy of Al.ikii/i's contciiiporarics 

om* autooi .ijili \ oinnp- ii pirsiivnl .it (Jotlia (No. 1771). A niiinhcr 
of iiMiioi uoilvsot oiiraullioi me known in i'aiio[>ti in ^KS., ami 
scvcr.'il li'iM* hi I’ll |inl)li'-lp il, \i/., on the Mttsinns m, Atnjssiiiiit^ hy 
l\ink, I7l*7 ; "H Mnh>i m nnthi d Coinni/c, hy T 3 "cliscn, I7‘.t7, ami 
Frciif-li tr.-in J.it ioM hy l)i* S.n-}, I7i*7 ; on A nth IFt ujhts and 
A/cfA.s/z/v.s-, liv '!’>• Iri'-n, ISOO; on the Arahir Trihrn that Mujraftd 
ta liV W in slcnfclil, 1HI7 ; J/i'ifia'i/ vf Hmjrainuiit^ l)\' 

Nnskowy, i sGG. Of a 'jn-at work on tlic cailicst lii.stor^' of tlic 
Aiahs p.iit at li-;iv,t i'* still known in K^^ypt. 

Por Im tin r tldails as to M.ikri/i ami lii.s writin;;a sec tho i-oii- 
tciiip'ii.ny I'ioi^iMpliic.s piihlislicd ky Dn »S;icy {C/nrsf. ^irahe) ami 
lliimaki-r {Sjm\ ('af. i\i>L /.n'jd, /Jaf.), and Ihu introduction to 
(^>uat ii‘iiicic’s w oi k :ilt< .id\ nannd. 

MALAllAR, a district in tho Madras presidency, Tinlin, 
between lO’ 15' and 12 18' N. hit., and 75 1 1' iiinl 

76 ’ 52' I'j. huig., is bounded on the N. b\' South Kanara, 
the E. by Coorg, tlioNilgiri hills, and Coimbatore district, 
on the S. by CJocliiii and 'rravancore states, jind (*n the AV. 
by the Arabian Sea. The extreme length is 145 inilcs, 
wliile tlie breadth varies from 25 niile.s in the north to 70 
miles in the south ; tho area is 5705 square niile.s. Mala- 
bar is siugiiliirl}' div(‘i*sified in its eoidigunilion ; from 
tho eastward, tlio great rangi* of the Western (jllnit.s, 
only internqited by the ralglnU gap, looks <iown <»ri a 
<!onn1ry luokeii by huig spurs, ixteiisivo ravines, dense 
fore‘^ls, and tangled jungle. 'Ft) the vve.stward, genth*r 
slopes and downs, and gradually widening valleys closely 
eiiltivated, snee.ecd tho fore.-sl iqilands, till, nearer tho 
seaboard, tho low l.iterite table-land.^ slu;lvo into rieo plains 
and backwaters fringed with cocoa nut |>alms. Tho coast 
runs in a .south-easterly direction, amt forms a few^ liead- 
lands and small ba^'s, with a natural harbour in the south 
at (Whin. In the south theao is consideiable extent of 

tableland. 'Flic niountain.s of tlie We.sterii Chats run 

almo.st parallel to llio roast, and vary from 50(10 to 7000 
feet in hiaglit. (^no of tlie rno.st striking filatures in tlio 
coLiiilrv is tlie ralgln-^t gap, ii coiiipleti* o[»ening in the 
We.stern (Jhatssomo 25 miles across. 'Fho elii«*f rivcis 
lire till- ricliapatam, Kota, Mahc, Re^jmr, Kadelundi, and 
roiiatii. ( )jie of the most characteristic features of Aodnbar 
is an all but continuous chain of lagooii.s or backw iiti-r'^ 
lying [i.umIIcI to the coast, whicli have been formeil by tlie 
a<*tion o! till- waves and .-^hore currents in obslruel.ing tie* 
waters ol the riNors. Of these, liaekwaters the iiionI. 
important are the Kavfii and Ilelia[»atam in the north, 
the 1‘ay.ingadi, (,iuilamli, and Ehitur in the middle, ami 
the Chetwai and Koduiigahir in tlie south. Connected as 
they are by artili- i.d canals, they foiin achea]»and abundant 
moans i»f transit ; and a large local trade is cariied i».i bv 
inland n.'ivigfilion. Fishing and lidieuring is an imptirtant 

^ V;!!'! '-i- rxtr.'K-ts h.'ive hcrii puMi-lii*.] in li^nropc, the History 

n/ thr ( ill Anihjc ami (Icniiau, hy Wupvtciifi-M ((lott , lS4.^)j. 
Ff>r ittin r rxlr.act.s, li.st of MSS, Ac., sci- lVrlM-h, Arab. Hand- 
schriftn. (iothxiy No. 1675 ; aiuif/d/. L\Ad. MAS. Or. M\t». Jirit.y 
p. 156. 


industry, the value of the exports of sdlt fish to Oylon 
being about £20,000 per annum. The forests are extensive 
and of great value, but they are almost entirely private 
property. The few tracts which are conserved have come 
into Government hands by escheat or by contract. Wild 
animals include the elephant, tiger, panther, bison, samlhar^ 
8i)otte<l deer, hog, Nflgiri ibex, hyaena, and bear, Small 
game is very abundant 

The census of 1872 returned the population of the distiict at 
‘2,261,250, iisiiudy, Hindus, 1,687,01-1 ; Mohammedans, 581,609 ; 
Kiirop(!au.s, 2.079 ; Kiiriusinns, 5409 ; native (‘liribiians, 32, *280 ^ 
.l.'iins, 31; and “others,” 1428. 'I’lie iMoplds or MapiliiS, who form 
a leading section of the Mohiimnu-dans, arc the descendants of 
M.ik'q'alani coiiM-its to Islam, iiniinly eonlined to the coast tract. 
Tin-}' are funatic.'d and higofi-d, and their outrages, parti}’ famitical 
ami paitly agisiiiaii, h.ivi- for l<mg hr-cn a di.stinct feature in Mala- 
bar lii.stoiy. Many of thc.sc oiithreaks have necessitated tho use 
of Kuroppun troops for tln-ir .snppic.ssioii. A few Syrian Chris- 
tians an- found in tlie soiitli of tlic district, where they have one 
church. The Konian Catholics h.'i\c scveial chinches and villages, 
the chief uci-npiitioii of the ]u-uple hi-ing li.sliing and cultivating 
vegetables. Tin- existing Homan Catholic mi.s.rion dates from 1656, 
having been foiimlcd hy tin* < '.iiinclitcs. Tho Trotestant ilasel 
mission, established in ]S.‘59, has ihiinded churches and schools at 
Calicut, Caiinaiiorc, 'rclli<-lii-n i, and I’algliat, with hraiicli estahlish- 
inents at CliomhI.-i and 'I'odaki I. 'I'he native ('liristiuii jiopulation 
is .sti-adily increasing, mainly through the conver.sion of loxv-enste 
ILindiis, who gain in .soci.d pusitimi hy the cliaiige. The five largest 
towns, wliii-h sue all nniiiiciji.ililics, are Calicut, the capital, po]mhL- 
lion 4.s,8,:hS; Falgluit, in.liri; Tcllicln-ni. 26,479 ; (’ochin, 13,588; 
and (Ainnanou- (Kan.iiiui) town and cantonment, 10,265. 

In Ihsn-M ;ii ri-s wi-ie iindi-r cullivntioii, and 2,869,965 

wi-ic icluincd as cult i\ aide, h’icc, which occupied 580, ‘281 acies 
in Issi, fnims the. piimipal food i-iop, hut it is also largely 
inipoited from m-ighhout iog tli.stiiits. Other i rops arc cliolanif 
ra(jiy gingelly si-cd, custor-oil seed, gram, ooiree, pepper, 

gingi-r, ariowi’out, tardanumis, cliillii-.s, onions, cocoa-nut, areca 
nut, cinnamon, Ac. Cocn.i-iiut gindi-ns form one of tho groatost 
soiii-t cs of c«»niim*ri lal wcaMh ; the xahic of the exported ]iiodnee 
fmm M.idras in IS.^II-SI w.is X'ln.SOO, diielly from Malahar, thia 
hi-ing a deerea-eof IH ju-r i-i-iit. on the M-ar preceding. Pepjior 
and .si>iccs ^idd <-\ci a i|miiler of a million. A.s a riilo, the 
pi-asanhy are well olf .-nid fn-c from di-ht. Tlie district is nut liable* 
to blight. Hood, or droiiglil. Wln-ii, however, the neighhoiuing 
ilistricts to till* east .nih-r fiom .si-.m-it v, Malahar, which oidinarily 
inipoits gr.iin, is airccti-d hy tin- picxalcnce of liigh prices. 

The district IS fairly siijiplicd with mi'iins of coinrnnnic.ation, 

I and posse.sses Ion nnh-s of good mL-liilled roads, hi-side.s minor 
cart tiMck.s. 'I'lic water commiiiiiciition ]irovided hy the backwaters 
and tlicir canals has al’cady hei-n rcicrn-d to. 'I'ho Madras rail- 
WMV tia\eiscs the .sout’niii ji.irt of the di.strict for a total dis- 
t.un-e of 89 iiiilrs liom Walliar to Ih-ypnr. Kxocpt eloth weaving, 
and the making of lih-.s, hricks, Ae,, at the mission stations at 
C.ilicut and (’annanore, .-iinl the weaxing of coarse cotton cloths 
and mats at Falgli.’it, there are no loeal manufactures worthy of 
im-ntion. The weaxing «it i-.ilico, which derived its nanio from 
Calicut, .sc(-nis to have .illi>gel her died out; while uiisueees.sful 
aflcni|»ls hax.* hci-ii m:"h* to manufacture (‘iirivas at Beypiir and 
silk at I’alghat. 'I’lic juincipal seals of coininerce are Calicut, 

I (Jaiimiiiore, 'rcllicln i ri. Cochin, Falgliat, and Ihidagara. Tii 1876- 
' 77 the value of the impoils (which w'erc abnormally increased by 
tin* famine dcniaml loi rice) anioiinted to £1,76.5,200, of which 
' t'1. 118,000 was lor rice ; exports £2,460,000, of which £960,000 
iipiiseiitcd colh'c. Knropean hanks arc represented at Calicut, 
( \»i-liin, ami Tcllii-ln-i t i. 

'Flic, rev»‘mie li.i-. laiyciv im’reased of late years. In 1880-81 the 
l.ind revenm- amniniltO to .i'l 76,t,'62, and the gro.ss revenue to 
£:t:i2,62s. Tilt- mmiher of piijdls coiineeted with tho various 
H hoid.s at tin- d.ile was 20,971. The principal educational 
institutions .in- tin- ]>i-iiviiiciitl school at Calicut, the mission school 
.t 'rdlicluTri, the F.ilgluit high .schori, and the “Kerala Vidya 
Sala,” rc«*iMil\ i.ihli'-lietl h> tlie /.-imoiin, for the instruction of the 
\ouiig nohh-iiii II nt liis iiiniily ;ind of other influential persons in the 
district. N'Mily oiif hundred .schools are exclusively confined to 
Mophis. 'rhuc!in* several printing presses at Calicut and Coeliiii, 
and at tin- l.ittci port arc jiulili.sln-d two English and two Malay- 
alani ncw’spip, s. 'riie climate of the district is, on the whole, 
In-althy; tin- i.iinfall is heavy, averaging 120 inches a year, of 
whiidi ahmit *'0 im 1 m-s fall in June, July, and August The tem- 
peratuie va:i.-s from 60'’ in December to about 92® in the hot 
wentht*!- in May. The principal di.sen.sos are sinall-pox, dysentery, 

' and fever. 

I 

I MAL.NCCA. The town of Malacca lies on the south- 
I west coast ot viie Mal«» Peninsula, in 2* 14' N. lat and 
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102*' 12' E. long.' It is situated on a small river bearing 
its name, which separates it into two parts. That on the 
right bank is occupied by the old Dutch town, and that i»u 
the left by the biisinosa quarter, which is connected with 
the former by a ftniiill bridge, and is chiefly inhabited by 
Chinese and native traders. 'I’lie view of Malacca from 
the harbour is picturesque and pleasing to tlie eye. From 
Flagstaff Hill on the left -whose .slopes are always of a 
bright emerald green — to St John’s Hill on the riglit, on 
which stand the ruins of the old “ I )uteli rcloulit,”- liichli n 
in a ma.sa of wild vegetation, -stretches for a distance of 
about half a mile a row of spacious dwelling houses belong* 
ing to European and wealthy Chinese and Aral) residents. 
These hou.ses are roofed with iuv.it red til' s and liavi' 
windows opening to a stone verandah facing the sea. Kach 
house is surrounded by a large “ conq^oiind,’' laid out with 
a flower garden in front and ii “ plantation ” or orchard at 
the back. Adjoining this Eurojicau quarter lies a large 
suburb of native and other dwellings almost concealed in 
a dense forest of beautiful fruit trees, richind tliLs we see 
a prominent green Tiill, fonnerly useil as a fort, and now 
as a Chinese burial-ground, and Ixiyoiid tliis the horizon is 
hemmed in by a long ch.aiii of the Rnioiig and llumbow 
Hills, while far in the extreme east rises tlm jagged cone 
of Mount Ophir, blue as siqqdure iii the distance. 

Since the destruction (iii 1S()7) of tlie old Portuguese , 
fort erected by Albiupierquc, the “ antiquit ic.s ” of Malacca | 
are reduced to a nioro name. At tho foot of Magslair | 
Hillf liowever, are the remains of the massive wall which ; 
BuiToundod the hill, with an arched mul carved gateway, j 
On tho summit of the hill, wdiero a fine view is had of the i 
harbour and the WatiT Islands, are the ruins of the first j 
Christian church planted in .Malayan territory, and jrlso a • 
portion of the old convent. At the back of this hill to tlic , 
right may bo noted the baiTiicks, lK)si)ital, and convict ’ 
linos, and passing under some lino ‘‘aiisana” trees —the 
shady elms of the East — wo reach the garden of the old ; 
Dutch st.'idthoiise, and then a green .square, facing 
which are die court house and other (loveniment build 
ings, and tho old Dutch cdiurch. All these buildings 
have slo})ing roofs covchmI with small square tiles after 
the Dutch style of architecture of the IGth century This 
is quite a uniqno example of Dutcdi domestic architecture 
in the East, and several of tho adjoining streets still bear 
thoir Dutch designation, as *‘Hercn Straat,” “Jonker 
Straat,'* <fee. The stailtlioiisc is approaclicd by a line 
flight of stone steps, forming a covered way to the up[)cr 
rooms. These are o(;cupicd by the govi'inor of the Straits 
Sottlciiients and the judge during their annual or liiennial 
visits, and those in the lower st<5ry are used as (lovernment 
offices. From the intere.sting ruins of the Dutch redoubt 
on St John’s Hill an extensive view' may bo had of the 
country running around and to the north and south of 
Malacca. Its general aspect in tlie immediate vicinity is 
that of aflat country covered wn*th luxuriant “du.sooiis ” or 
plantations of fruit trecsf and extensive forests of tall 
timber; beyond this is an open country, intersj)crsed with 
extensive plantations of tapioca, which at a distaiu’e 
resemble fields of clover ; then follow^ rice-fields, and 
marshes or fens, and at the. foot of the hills patches oL 
virgin forest, the wdiole being walled in by a lange of blue 
hills. The climate of Malacca is very htfalthy, and the 
thermometer in the shade ranges from T'J'" to 81" or even 
90® Pahr. Tho pojmlation, which is not very large, con- 
sists of Malays of the surrounding count rie.s, of ^lalacca 
Portuguese (the mixed descendants of early Portuguese 
settlers), of Chinese proper and a large number bc*rn of 
Malay mothers. There is also a sprinkling of natives of 
India and of Arabs. The Malacca Portuguese employ 
themselves sa fishermen, servants, and clerks; the rest 


are chiefly engaged in agricultural and commercial pur- 
suits. 

, In (MmsiMpicncc of its sludlow’ liailwnir, Malin-.j Iim'J Ihm-ii roni- 
I ont.-^lripifcd }i.s a. scnjiort by .iml IVnaiig, ilmii'di 

; It still can'ii's on a brisk tuulo willi tin- MUKnimlm^^ c-miiti ii s in 
.Miil.trr.i caiips, slulbul birds of bi'.uilihil }»liiiiKf;;f, jioulliv, .ind 
1 iri;*' < plant iiflho most luscious t'niiis. 'i’ln- iiiij.iit ;iiid f\|»nt 

. iitmii-. .-Inov :i l.iri^c iqjp.ircnt iin-rc.isc in the Iniuc, the iiiiji.iits 
in is.so jMiioiint iiiLC to 7,84S .-ind lli.- cxikiii-^ tt> 

8N*'-W,nlo, MS .i”.iiiistan avciM*:** ol ] 7.‘» md if- 

.siK-cii\t l\ 1‘nr lsiIi» -7-; and, tlioiu^di .M.il.i'-'.i lia- b. . n .i di.iL; "H 
tin* !• v« nil'* of till* cnliiiiy gciuTidly, i nun Li d iiH n is -Im.u n ni 
the ip.il Ml Ills of ri‘\ 1 * 11111 *, \ t/., in land imt ti nt!l-^ in ]i.id<l\, 

ijq.i.t.* I. .md Imit-., los.dtyon tiinbrr, and siir\. \ li . s to IS'^0 
tin* r.*\i mil' w is iiii;’., and tluj c.xpcndiluic >'l 74,3:’.)’., wliilr the, 

iin nni<* .nil I ixi.i in 1 it in o of tin* iiniiiicipulily in tin* -.*ii.'* \ < ,tr \Vihi 
and .'<1 Mspcitivcly. 'riic (Joviriiuniit is ini|>in\ mg 

tin* diaiii.igi* nl tin loiiiiliy byi-haiing its ii.i1ni.il x\.i(. r < oiU'ir. 
'fin* iiiuiin i|i:tlily has im debts, ;ind llu' gi in iiil ].i‘o;;ri'-"5 "I tlio 
.‘-•‘tt IriiiiMi' dlimig till* M-ar nulling 1^^M nin-3 be legaid'd .IS >atl.s- 
I'.i'ii.i \ , w ilh all 111 ' ii*a-^e iiiuLl aliimt.t cm ly Imatling of vv\ . iiin* iliat 
. bid. l.ni to 1 niiliMUe. 

Sri* » , .\. ('.inn ion, (hir Trt'jnrdl in MnUtifnn f/nfut, 

ainl /\s Jli Inlui'j fii J /. J/. ('t/iomnl /'nss< *..snn< l67‘d l^^l. 

MALA(Mir. According to tli * title (Mnl. i. 1) the lust 
book of the minor profiliets coiilniii.s the word «d‘ .b lio\;ih 
to T.sr.icl by the bntid of Mahirbi. I'Ijo word may 

cillier be :ui a(ijecti\e, ‘ angelic," or may signify “ the angel 
(mess ngt.r') of dehoxali." In eitlicr i-a.-se it semns :i st range 
(tlnnigb li.irdly an irnpo.ssibhO natnc for ;i man to bear, 
am. from the time oi the Scpluagint, winch tisinshitcs “by 
tfie lin ul oi 1 I’k messenger/' it h.is oltcn been doubted 
win tliei Mahicbi is tlio ri al name of the aiitln r, or only jiri 
epithet inssiimeil by himself, or nltacheii by the eoncclor 
to a work whicli ho found anon)inon-i (^^o Ewanl), with 
relerenc'i to iii. 1 A llebri'W tradition giviii in tlio 
Tarniin of Jo atlmu- and aj>[»rn\ed by rleroine, idnit ilie.*4 
Alalaclii with Ezra piiest and scribe; but, tlioiigh tliis 
ooinioi is ingomously siqq»orted by ii lerenc(‘. to li. 7, where 
the jM'lest and custodian of the l.iw i.s culled tlie messenger 
of riehovali of Lo.sts, it i.s unlikely that M/.ias iniiiie would 
La\c been lost Jiiid lie liecii tlie re.d aullmr." 

’l’^*e tradition however, may at least he laki n ;is inqily- 
ing lilt; peree[)tiou of a re;il nllinity hetween the [»ro|»hofc 
anil tin* great restorer of tliC law. 'Die religions spiiil of 
Malachus [nophecy is thet of llie [>ra\ci.^ of h’./i.i find 
>»elieiniali. A .strong sen.se of tin* unique j»ri\ilegcs of tlio 
children of .Jacob, tlie objeit.- of elect. ;ig love, (i J), tlio 
cliildrcn of the Divinij Falln r (ii. lO), is combined with :iii 
equally strong assurance of dchuxah’s righleonsnc .- a aniid.-.ft 
the many ini.series that jn*es-.ed on the uijh:q)|»y iidi:ibil;int3 
of .Imhea. At an earlier date tlie prn|ilic*t Ilaggai iiad 
tauglil that the people eonhl not expect .b hoveh’s blc>,:-ing 
wliile the tenqne lay in ■ mn.s Jn Mal.iclii'.s tinn* tlio 
temple was ouilt (i. It/’j and tho pri* -d*' waited in their 
otlice, but stdl a eursi; .^eenud to re.st on tlie nation’s 
hibniirs (iii. 9). 'I’o Malaclii the rea*'v>ii of tlii^ i.s [>hiiii. 
Th(^ “law of Mosrs ’ wii.s foigotten (iv. 4 [iii. ; let 
tlic pt'oplt rcturo to Jehovah, and He will return to them. 
It was vain to complain, saying, “ Every one that doeth 
evil is good ill the eyes of ficliovah,” or ‘Wlicre i.s the 
(tod of judgment r* \aiii to a.^k "Wherein shall we 
return ?” Obedience to the law' the .sure path to bless- 
ing (ii 17 iii. li!). 

^ .St,*i.lc i/ y. ATli.hr H'/.s.'.,, Ism!, p. :;ns ; .uuij*. is**!, p. 11) 
tliiiilvs tli.'it till* title ill M'd. i. 1 is by tin* ‘..-lua* li ui'l ;i> tli.il in 
/t*« li. xn. 1, .'O'd that both .no copj.-d fmiii /I 'l). is. 1, imd. r Hjo 
iiiis«*nuc-]»tu-u Ih.'it was to be ^^>u.^tlUl*d with I’m* f.-Iluw ii.,' w'^•Id^. 

® Tilt* LX X. iciidcring ol i. 1 g;ivi! ri“,o In .•ai.iu;j:i* I.imou ; .b r'>riii> 
and Cyril tiu*nln>n that Homo siippn.,<-d ihi* poiphil. t> li.o-* bci ii an 
ftiigol III tiodiP, loriii ; aiid the I'C./’ Pru/ihkTfu/i i nl l*-.i*udo r,]-iph.uiiui* 
h.'ivo .'i “ »v<)rd-riy1h ” to the etln I th.it, his piMplioi ii*-. v.cr.j P*gul.'irly 
contiriiifd hy an inigolie app.'intuni. 'I'Ik miiik' b.mk will luive it that 
Miilai'hi was ot the tribe ot Zilmloii, born in a town Si.iih.i or Sophera, 
tnui his name from hU great heauty, und died \oii!i 
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It is not easy to say whether the law to which Malachi 
recalls the people in that which was established by the 
covenant taken under Ezra, or whether the prophet wrote 
before that event. It is at least the l.)eutcronomic law 
that is must faiuiliar tf) him, as appears from his use of the 
name Horcb for the iiiountain of ihi; law, and tlie Deutcro- 
nomic phrase “ statntes and jiidf^nionts (iv. 4), from his 
langun'^t^ as to titluM aiifl oflVriogs (iii. 8, 10, cump. Deut. 

xii. lljxxvi. 12),“ and espei ially from his conception of 
the priiMthood as resting on a covtaiant with Levi (ii. 4 .v/.). 
The abuses of wliich lie paitienlarly complains are such as 
wore found rampant by Kzra ami Nclicmiah,— iiiaiTiago 
with ft>reign wnmeii (ii. 1 1, comp. Ezra ix., Neh. xiii. 23 

Dent. vii. .*») and biilnrc in payment of sacrcil dues (iii. 
8 sr/., cumjn Noli. x. 31 .s/., xiii. 10 Deut. xxvi. 12 .sy/.). 
Add U) tliisth.il tlio position of the [aiests had fallen into 
contempt (ii. *.»), and that the oral law is still one of their 
chief tni,'<ts(ii. 0 .vy.), and we shall be disposed to conclude 
that, if Miilaciii’s work did net precede the reformation of 
Ezra., it inii-^t have fallen very little later, and before the 
new onlcr was ihoroiighly estiiblislied.*'^ 'riie prophecy of 
Toel .slinws the new theocracy in much fuller development. 

The oliject of Ezra and Nehenii.ih was to establish tlie 
(aw by me-iims of the organs of governmont under warrant 
from the (Jrcat King. Malachi looks for reformation in 
another direction, lie calls the people to repentance, and 
ho cnforce.s the call by proclaiming the apjiroacli of .leliovab 
m judgment agiin.st the sori'crers, the adulterers, the false 
sw’earer.s, the opprc.ssors of tlie poor, tlio orphan, and the 
stranger. Then it shall bo sclmi that lie is indeotl a Ood 
of righteous Judgment, distinguishing between tlio.se that 
serve Him and those tliat serve Him not. The Stni of 
Righleousness sliull shine fortli on tho.so that fear Jcliovairs 
name; they slnill go fiatli with joy, and tread the wicked 
under foot. 'Pho conception of the day of final clcci.sion, 
when Jfdioviih shall come suddenly to His temple (iii. 1) 
and cmifoiind those who think the presumptuous g(Kll(?ss 
happy (iii. 1 Ti), is taken from earlier prophets, l)ut it receives 
a spi'cial chnraeter from r.n application of Ji thonglit based 
on Isa. \1. 3. The d jy (if .leliovah would bo a curse not 
a blcs-sing if it fomirl Uk*. n.ition in its pre.seut stale, the 
prie.sts listh'ssly performing a fraudulent service (i. 7-ii. t)), 
the [u-ople bound by marriage to heathen women, while the 
tears of the daughters of I.<rael, tlirust aside to make way 
for strangers, cover the altar (ii. Il-IG), all faith iu divine 
justice gone (ii. 17, iii. 14 .vy.), sorcery, uncle.imicss, 
fal.sclioud, and opj)ression rampant (iii. fi), the house of 
(hxl (h'prived of its dm\s (iii. S), and the true fcarcr.s of 
(to.I a little linrk gatlicred together in privat(! (.‘xerciM-.s of 
religion (perhaps the germ of the later synagogiie) iu the 
inid.*!t of a godlc.s.s nation (iii. 10). That the day of 
Jcbnvah is delated in such a state of tilings is but a new 
proof of His uiiehanging love (iii. G), whicli refuses to con- 
sume the .sons of Jacob. ^leantiine lie is about to send 
Ilis nie^'-engm- to prepare IJis way before Him. The 

^ li.nl tl.f 1 i\\ .if IliMiti'i' niiiy m itM pO'.'^j'iit ln,s|nric-;il 

jlc til.- r.j.. iiin : < li.i]»ici ;i<- nliug Avhiclj all “llie l.aws 
and .st.'Untis'’ li-'-iii llic DiimIiiltik am-i'i! to IMosfs (or 

Isnu‘1 iij'-'ij H 'Dii, <!.• ,, n^ifion v ii!«l nut Imld go(»d of (In* 

prioslly li-;.d''l.ilJ<'ii, wliifli m iiinliiiv.dy i Imully eviutf'iiiplatfd in 
Mai. iv. j. 

* Mal:i.‘lii iiidn'd .’isyuiiM's lint tli*.' “wlioli* tithe” — the DenUTO- 
nomi" pliiMSd fur tin* titln' in wln h the .'.Iiuu-jI —is imt .stored 

in e.ieh township, ’s’t houi'dil ml.) tin* t n- riiry at the tt-injde. But 
Ihi.s was a niodilic... >11 o) lli<* i.)M)iiiii • law iialiirally I’alled fur 

uinliT the l•ir(■lnllst.•^M<'es of Du- n-lurii Ir-irn U lUyluii, ainl .\eh. x. .and 

xiii. i>rodue(* the impvessi'iii th.'il C w.n ii.it introduced for the first, 
time hv Ivni suid Nelieiiii.'^li, HkmiltIi flu* eollei lion of tlm titlm w'a.s 
cnfoti fd l»y them. 

® As the “governor” in i. S is har«ily Xi hmiijih, Koliler and other 
rceen* writers tliiiik of the ])eriod hetween Nt-lieiniah’s first .and second 
visit to •leni'.al'an, when tlic evils fuiiiplaiiUMl ol |iy tlie prophet broke 
oat ul'iedi. 


prophot Elijah must reappear to bring back the hearts of 
fathers and children before the great and terrible day of 
Jehovah come. Elijah was the advocate of national 
decision in the great concerns of Israol’s religion; and it is 
such decision, a clear recognition of what the service of 
Jehovah means, a purging of His professed .worshippers 
from hypocritical and half-hearted service . (in. 3) that 
Malachi with hi.s intense religious earnestness sees to be 
iho only salvation of the nation. In thus looking to the 
return of nii ancient prophet to do the work for which later 
]>rophfcy is too weak, Malachi unconsciously dgnalizes 
the deciiy of the order of which he was one of the last 
re}>reMentativc3; and the somewhat mechanical measure 
which he applies to the people’s bins, as for example when 
he teaches that if tin', sacred dues wore rightly paid pro- 
pperous seasons would at ouee return (iii, 10), heralds the 
advent of that system of formal legalism which thought 
that all religious duty could be reduced to a system of set 
rules. It was lelt to ti greater Teacher to show that 
liypocri.sy and vain religion iniglit coexist with Fharisaic 
exactness in the observance of iho whole letter of tjie lawj 
Yet IMjilachi himself is no mere formalist. To him, as to 
the Deulcronomic legislation, llic forma of legal observ* 
.am^e are of value only as the fitting expression of Israel’s 
peculiar .sonship iiml sei’vicc, and he shows himself 'a Istae ' 
propliet when ho contrasts the worthless ministry of ■ 
luiwilling prie.sls with thi5 pure ofieringof prayer and praisOv 
that rbes from all conior.s of the Hebrew dispersion (L 11), 
tir when he ap.serts the brotherhood of all Lsraolitcs nndelT^ 
their one Father (ii. D), not mercily as a ground of separa* - 
tion from the heathen, but as inconsistent with the selfish 
and cruel freedom of div(*iTo current in his time. It is‘ 
characteristic of later .liidnism that an arbitrary exegesis^ 
transforinod this anticipation of the doctrine of marriage .)' 
laid down in the gospel into an express sanction of the •; 
right of the husband to put away hi.s wife at will.^ '.y . 

The style of Malachi, like his argument, corresponds in!^ 
its generally prosaic character to that transformation 
decay of propliiM'y which began with Ezekiel ; and Ewaldili 
has rightly called altentiou to the fact that the conduct ot/ 
the argument already shows traces of the dialectic manner;/v 

tlie schools. Yet there is a simple dignity in the manner'^j! 
not uiiwortliy of a [irophet, and rising from time to timct^ 
to poetical rhythm. 

Tho c\e"oti«*;d lu lpsti) tlu'.stuilyof Malachi are mainly thosam6a8(( 
liave lurii alnsuly cilt«l 111 tin* iirticli* Haoo.vi. Keferenco niayalfiobo\ 
lusule to (he Icii'^tliy romnu iitiiryof liciiike (llomun Catholic), 1856 
t > M. Sander, Jlalon'hi, mu r.rn/rfischr StmUiCy 1867 ; and amougl 
older roiMiiu'.il.'inrs to 1 l 1 . 1 i t»t rocockc (2(1 cd, 3602}. (W, R. 

MALACHITE, au oie.*i)f co]»jior, presenting in its fineiif'^ 
varieties .*1 beaut ifui green eoloiir which has led to its use 
an ornamental .stone. It i.s chemically a hydrated basi^J 
carbonate of cojukt, and apjiears to have been formed 
most cases by the aetinn of meteoric agencies on nativ^ 
c()[»per, red oxide of cop[ier, co[»[>er pyrites, and other 
Upon the.se iiiiiieifils the malachite frequently forms aJn;. 
incru.station. AlLliougli occasionally found in crystalftl 
belonging to the iiiorKnliiiie system, its usual mode ofe 
occ'irreiK'c isin stalaetiticaiid stalagmitic forms, — frequehtlp^ 
w’ith a globular, botryoidal, or mammillated surfacsl; ' whil&. 
in other cases it forms compact and even earthy mtfsses^^! 
The .stalaginitic varieties dis[>lay, when fractured, h beautP’ 
fid internal slnuduro, being made up of concentric zones 
(»f light and dark tints ; and it is upon this struetur^.that 
much of tho bc^aiity of polished malachite depends. " The',, 
colours include various shades of apple-groeff, emerald- ■ 

* III ii. 16 tlie rnidcrs **If thoa hatesthW pttt her ftway,*,*; ‘ 

and this translation .seems to bo intended 'by =tho Ma^soretlO ' 
imnctuntion. We .should probably point in the bense of AraUC' 
mokraht used of actl(}us not illegal but offensive jbo right feeling. 
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green, and verdigris-green. Certain varieties of the mineral 
exhibit,,; when fractured, a finely fibrous texture and soft 
silky lustra Thp name mala^hiU is derived from /xaXa^v 
(the mallow), in allusion to the resemblance of the colour 
of the mineral to thatof mallow leaves. Malachite was prob- 
ably one of . thet green minerals described by Theophrastus 
under thaTgeneral name of cr/xapaySos, or emerald. It is 
believed' tOvhavo been the smarafjdus medic us of Pliny, 
while the aftofoc/iif w of that author does not appear to have 
represented our modern malachite. Malachite is a mineral 
of very wide geographical distribution, being found more 
or less abundantly in the upper part of most deposits of 
copper ore. The finer varieties, such as lend themselves 
to purposes of ornament, are, however, found only in 
Siberia, in Australia, and at .llombo on the west coar>t of 
Africa*. * Probably the finest deposits in tho world were 
those discovered some years ngo in Prince Demidotra mines 
at Nijni Tagilsk, in the govern men t of Ekaterinburg, on 
the Siberian side of tho Ural mountains. The mineral 
is highly prized in Eussia for use in mosaic work, and for 
the xn|nufacture of vases, snuir-boxes, and otlier small 
pmaments. Magnificent examples of nmlacliite work, in 
the shape of mantelpieces, folding doors, tables, chairs, 
and other articles of furniture, have occasionally been 
executed. Such objects are veneered with thin slabs of 
malachite ingeniously fitted together so as to preserve the 
pattern, and having the interspaces between tho com- 
ponent pieces filled up with a cement formed of small 
fragments of tho malacliito itself. The mineral i.s sawn 
into slabs, ground sniootli with emery, and finally polished 
with tripoll Although its degree of liardne.ss is only from 
.,3*5 to 4, it takes an excellent polisli. It is ratlier diaiser 
‘'than marble, its specific gravity being 3*7 to 1 ; but it is 
much more difficult to work, in conser]upnco of its tendency 
to break along the planes of deposition. Malacliito is 
occasionally used for camco-work, but not with great 
success; some fine antique cameos in malachite are, 
however, known. The mineral has also been ground to 
powder, and used as a pigment under tho name of mountain- 
green*. Tho coarser masses are extensively used as ores of 
copper, malachite containing about 57 per cent, of metal. 
.The mineral called aznrito or chcs.s}'lite, a hydrated basic 
carbonate of copper closely resembling malachite, save in 
toolour, is occasionally known as bhuj malachite. 

MALACIIY, St (r. 1091 1148), otherwise known as 
‘]|!d[aelmaedog Ua Morgair, for some time archbi.shup of 
Armagh^ and afterwards papal legate in Irclaml, was born 
:.of noble parentage at Airnagh about the year 1094, early 
'^ned a high reputation for sanctity, and wu.s ordained to 
priesthood at tho ago of twenty-five (tliirty being at 
that time, according to his biograplicr St Ikrnard, the 
;lcauoaical age). For some time he was employed as vicar 
by Archbishop Celsus or Ceallacli of Armagh, and in this 
opacity was successful in effecting throughout the dioeiise 
’lliaany'iniportant reforms in the direction of increased con- 
•^f^rmity with the usage of the Church of Uome ; afterwards 
he .Undertook the government of tho decayed monastery of 
JBahgor or Bonchor, in what is now known as county Down, 
tadmi^ it a fiourishing seminary of learning and piety. 

: 'V(^en’ji|lttyjyears of ago he was chosen and con.secratcd 
^bishbj) oiE Connor ; after tho sack of that place by tlie king 
of Gflster he withdrew into Munster and built tho monastery 
■ of Ibrat^ , Meanwhile he had been designated by Celsus 
(in wjhose. family the see of Armagh had been hereditary 
for many' years) to succeed him in tho archbishopric; 
reluctantly, but dutifully in the interests of reform lie 
accepted the dignity, and thus became involved for some 
years in a struggle with the so-called heirs. Having finally 
settled the diocese he, as had been previously stipulated 
. by himaelfy was peri^tted to return to his former diocese, 


or rather, it having in tho meanwhile been divided, to the 
smaller and poorer portion of it, the bishopric of Down, 
where ho reorganized a house of regular clerg}'. lu 1139 
he set out from Ireland with tho pur[)i)se of soliciting from 
tho pope the pallium for tlie archbishop of Armagh ; on 
Ills way to Homo ho visited Clairvaux, ami tliiis began a 
life-long friendship with St Bernard, who survived to write 
his bii>grapliy, .Malaehy was received by Innoceiit ll. 

great lumoiir, and made legate in Ireland, ihoiigli ho 
did nut at once obtain the pallium ; on his way huiiieward 
lie revisited Clairvaux, and took with him from tlu-neo 
four nii'inbers of the Cistercian order, by whom the a)»bey 
of ^rellifiuit wa.s afterwards founded in 1 1 4 1. Fur tlie next 
eight yeiirs .after his return from Korne ^lalachy was 
active in llie discharge of his legatine dutic.s, and in 1 1 18 
lie rcceivi d from the l>ishoi)S of Jrehiud a coinmis.'-ion to 
return to Home and make flush application for the pallium; 
ho did not, liowever, get beyond Clairvaux, wliere lie died 
on Novi'inber J, 11 18. 'riic object of his life was realized 
four years afterwards, in ll.")‘J, during the legale.slii[» of his 
successor (.sea IiiKiAXT), vol. xiii. p. J55). Alahichy was 
c.anoni/ed by Clomi nt W, 

^lAJAUA, a maritime pruvince of Spain, one of the 
eight modern subdivisions of Amlalucia, is bounded on tho 
W. by Cadiz, on tlio N. by SiJ\iIIo and Cordova, on the E. 
by Cl ra nail a, and on tho S. by the Meilitenamain, having 
an an‘a of 2823 squaro mile?, and a po[uilation (1877) of 
500,23 1. 3'ho ri.so from the sea is i-.qiid, and llio average 
ebivatiun of tlie pruvince i.s consiileral'le. Of the minify? runs 
sierras may bo mentioned that of Albania, separating the 
province from (Jrunada, and atone point rising above 7000 
feet; it.s we.stward conliniiation in the l^ierni do Abdalajis 
and the Axarquia between Anteipiera and Malaga ; and 
not far from tho Cadiz boundary tho Sierni.s do Honda, do 
Mij.i.s, do 4\)]ox, ami Benmja, r,unvi‘rging and lailmiiiat ing 
in a .‘summit of nearly 5500 foot. The princi[»al river is 
tho fiiiadidhoreo, whieh rises in the 8ierra de Alhama, uiul 
after a vve.steily eourso past tho vieinity of Aiitc:(|iiern, 
bend.i southward tlirougli tho wild ilelile of I’enarmbia and 
tho beautiful voga or vale of Malaga, falling into tin* soa 
iioar that eily. The only other eonsidcrable stn-am is tho 
Cuadiaro, which has tho greater part of its cuurso within 
tho province, and Hows jn^t Hond.i. nionntsiins are 

rich in miiicnils, - -lead, nickel, and (In tin*. nei.e.hbi)ni hooil 
of ^Marbolla) iron being obtained or obtainable in large 
quantities. There are much lreipieiile»l warm s[»riiig.s of 
.sultihurolted hydrogen at the bath.^ of Cnnalraca. Tbougli 
Ilio melliods of agriculture are for the most part rude, 
the yield of wheat in good sea.sun.s is mnsidi-rably in 
exrcs.s of the local di inand ; and large ijiiantities of 
grapes and raLsiiis, orange > and lemons, jig.-, and almond.s, 
are annually e.xportcd. The oil and vvim-s of ^lalaga 
are also higlily c-stei ined ; and in recent years, i:spccially 
.since tho phylloxera invasion, tho growth of the sugar- 
cane has dcveIo[)f‘d inlo a. coii.siderable indiutry. In 1880 
the total production of wine within the province was 
estimated at about 5,250,000 gallons; of this amount 
about 1, 575, OUO gallons were extmrted (1,000,000 gallon.s 
to Great Brkain and tin; continent of J".uro[)e, and tlio 
remainder chielly to South America and the. Spani.sh 
colonic.s). In 1879 about 1,400,000 gallnii.s of olive oil 
were exported, chi«*lly to tho Baltic. 'I'iie .sugar [»rMduced 
in 1880 was calculated to amount to abmit 5G50 lon.s. 
The iiiti rnal communications of tlic jirovince are in many 
part.s, owing tlie broken miluro of tlie. .Mirf.ici*, v i*ry 
defective; it is traversed, however, from north to .south by 
the GorduvaAIulaga Ihiilway, vvhicfi snids off a branch, 
recently made continuons, from Bobadilla to Granada. 
The only towns with a potmhitioii cxc» e<liiig 10,000 a 
Malaga (the capital), Aiiteuuera, Honda, iiiul Velez Malaga 
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the capital of the above province, and, next 
to Pi.ircoloTia, the most inqiortant seaport of Spain, is 
iinoly situated on the Mediti*rrane:iii coast, at. the southern 
base of tlio group of liilU kiiowrj t<» liistory ns the 
Axanpiia, and at the. easti-rri exrn-inity of the fertile vega 
of Malaga (.‘Ur UV N. hit., 1" 2:/ W. long.)* Tlio popula- 
tion in 1S77 was ljr>,SS-J. Jn lie- rh-arness of iU sky, 
which a cloud rarely ol)sriii\-5, and the beautiful sweep of 
it.s bay, Malaga has sonu tiim s bt iai coinj»areil to Naples, 
^riie cHinate is one of tin* iniMr^t jirnl nio^t rr[nablo in 
J'harope, till* iiican annual tt nijM.ral me being GO"*? Fahr. 
(5:> -G in winter, SO ’I in siinmi'-r) ; the yi*aily average; of 
rainy ilavs is tliirty nine, ami tin* i.iinl.ill is slightly under 
IG .n il *-.. Tlin town lies j»i inci[»ally on the left bank of 
a liiomitain I'Ti. nt, ( bi.id ilmedina (“river of tho 

city’ ) ; the sti erf jn ar tho M*a are sjiaeious and coinpara- 
tively imMlfin, hot tlmM*. in tin* older part, of tho town, 
whore till' hmldire^, an* huddled around the nneieiit 
rit.id'*I, an* nariMW, winding, and often dila])idated. 
Then; are various si[nare-, or plazas and public proniotiadi*s 
of the fnrin(‘r tlio most iin[)ortiint arc tho Tlaza do Fieg 



1. < '.Mill'll! nl. I Hulls.', 1 .'1. I’lisiMl, I 4. ncm]>ital. 

(containing the nionument to (ii*neral 'Porrijos, who, along 
with forty-eight others, was e.xeeiited in Malaga in 1S31) 
and the. Flaza do la C^)nstitneion ; adjoining tho quay is 
the finn Tiiheo do la Alameda. The town has no public 
buildings of conmianding importance architecturally or 
hi>torieally. The. cathedral, on tho silo of the ancient 
luosipu*, was begun about lo’JS, in the Cirieco-rumian stylo ; 
after llio works had been oni*o and again interrupted and 
le.siimed, it was completed to its pioscnt state in Iho 18th 
century, and is in consequence an ol)trusi\o record of the 
degr*neralion of S[)aiiisli arcliiLcctiire. Tlie w’oodwork of 
the ehnir, Imwever, is worthy of attention. The churdi of 
Kl (Jri.slo do la Victoria, contains some relies of llio siege 
by the “(.’atholie kings.’' (H the old Moorish “ Atarazanus" 
or ai>en:d only a single horse-shoo gateway now remains, 
the rest of tlie .site, being chieily ocenpiod by an iron 
striictiire used as a meat and provision market; the 
“Alcazab.i'’ or eitai.el lias entirely disaiipeared. Tlio 
castlo of Cflbralf.iro, f>n a bold eminence to the north-east, 
dating from ilie I3ih century, is still in fairly good 
preservation. The harbour, which in tho beginning of 
the present century wa'. (he]) enough to float a linc-of- 
battlo ship, lias in rec(*iit \i :irs been ]>ermitted to silt up, 
so that it is not now safe for vessels drawing more than 
18 feet to enter. The.se are conv.e:pioiilly obliged to lie 
in the roads outside, aud receive and ilischarge cargo by j 


means of lighters. New harbour works were begun in 
1880, but from time to time have been suspended, and 
only some 280 yards of the new eastern molo (about one- 
fourth of the intended length) have been cou.structe(i in 
October 1882. The trade of the port is chieily in the 
products of the province,- -lead, wine, raisins, orange.s, 
lemons, figs, and esparto being the staples. Tho most 
active period is from the middle of August to the end of 
October. In 1880 the total quantity of muscatel raisins 
evpnrted was (isti mated at 1, 801 ,000 boxes (of 25 lb each), 
.35,500 frails (of 25 Hi), and 15,000 barrels (of 50 ff)) ; of 
this amount more than lialf was sent to the United States of 
America, and the nmiaindcr toother countries (chiefly Oreat 
Britain, Frince, and (b rinany). In the same year 50,000 
boxes of lemons and 21,500 boxo.s of oranges were shipped, 
besides 20,000 liarrids of mnsi atcl grapes. Tho wine ex- 
ported in 1871) was only 1,100,000 gallons as against 
3,108,000 in 1878; tlie lead 310,251 cwts. as against 
181,021 cwts. in 1878. TJie olive oil is sent chieily to 
the IV.iltic. The principal inqiurls are coal (41,822 tons 
in 1878), coLllish, timber, pig-iruii, hardware, machinery, 
and rails. 

Malajf.'i is the. M^Aa/ta of Str.iho (iii. ITjO) and Ptolemy (ii. 4, 7), 
and lln* Aftr/nni. fu rnformu of I'liny (iii. ii). The place seems to 
ha VI* hi rii or.sonii* iinpDilaiire rM'ii diiiing the rarlhaginmii period ; 
imder tlie lioinaus it. Iiec.iine a nniMicipium, and under the Visigoths 
an episcopal see. Alter tin* hiitlh* of riuadaletc it i»as.sc*d into tin? 
possc.ssion ot the Arabs, and .soon came to he regarded as one of 
the inn.st inqioi taut I it ic.s of Anihilnciii. Tt was attachod to the 
eali]ihate of (Nn<lnhi, hut on tin* fall of the Oniayyad dynu.sty it 
Ta'caiiic fora.slioit time tin* (‘apit.il of an indf‘jK*ndi*tit kingdom; 
altcrwanls it \>:is dcpemlcnt on (li.inada. In J487 it was taken 
and tn atcil witii gn-at h.nslincss hy Kerdiiiaiui and Isahella after 
a prolracti'd .si' ;.,«*. In pslo it sullcied jiiucli from the Trench 
general Sehasliaiii. 

MALAllIA, an Italian colloipiial word (from mala, bad, 
and aria, air), iutroduced into Kiiglish medical literature 
by Mticculloch ( 1 827) as a sul.stitiito for tho more restricted 
terms marsh miasm or paludal poison. Ily very general 
ooiiseut iho wonl isnndorsl.ood to mean an actual poisonous 
.substance e.vi.sliiig as a scfiaratc entity, and giving rise to the 
definite unhealthy cniiditioii of body known by a variety 
of nainos, such as ague, intermittent (and remittent) fever, 
mar.'^h fever, jungle f(*ver, liill fever, “ fever of tho country 
and “fever and ague.” l>y a figure of speech, the name 
of malaria is often applied to tho disease itself; strictly 
sfieaking, the cirecls on the liumau body are “malarial 
fever,” or iniinifestiition.s of tho “malarial process." The 
existence of a .specilic malaria-jmison is a pure hypo- 
thesis ; and it has been attciniiteil by a respectable minority 
to dispense with the liypolhcsis of an aetual poisonous agent, 
and to find tlie eaa.se of intermittents and remittents in the 
excessive and .sudden abstraction of heat through damp 
and cold after sunset from tho bodies of individuals who 
had previously endured great solar heat. In either view, 
the unknown cause of ague is denoted with sufficient 
etymological accuracy by the word malaria. 

A .single paroxysm of simple ague is much the same in 
all countries, temperate, subtropical, or tropical. It mi\y 
come upon the patient in the midst of good health, or it 
may be faecefled by some viaU^se, Tho ague-fit begins 
w ith cliills proceeding a.s if from tho lower part of the back, 
and gradually t‘\tending until tho coldness'* overtakes the 
wlnde body. Tioiiiors of the mu.sclea, more or less violent, 
accompany the cold sensations, beginning with the muscles 
of the lower jaw* (chattering of tho teeth), and extending to 
tho extreinities and trunk. The expression has meanwhile 
cliangotl : the face is pale or livid ; there are dark rings under 
the eyes; the features are pinched and sharp, and the whole 
skin slirunken; the fingers arc dead wdiite, and the nails blue. 
All those svmi»toms are referable to spasmodic constriction 
of tlie small surface arteries, the pulse at the wrist bein^ 
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itself small, hard, and quick. In the interiar organs tliere 
are indications of a compensating accumulation of blood, 
such as swelling of the spleen, engorgement (very 
rarely rupture) of the heart, with a feeling of oppression 
ill the chest, and a copious flow of clear and watery urine 
from the congested kidneys. Tho body tempo rat lire will 
have risen suddenly from the normal to lO.'V" or higlier. 
This first or cold stage of the paroxysm varies inucli in 
length; in temperate climates it lasts from one to two 
hours, while in tropical and suhtropieal countries it may 
bo shortened. U is followiul by the stage of dry heat, 
which w'ill be prolonged in prop(»rtioii as the previous stage 
is curtailed. The feeling of heat is at first an internal 
one, but it spreads outwards ti> the surface and to the 
extremities; the skin becomes warm and red, Imt remains 
dry ; the pulse becomes softer and more full, but still quick ; 
and throbbings occur in exposed arteries, such as the tem- 
poral. The spleen coiitiuues to enlarge ; the urine is now 
scanty and high-coloured ; the body temperature still rises 
(up to 101** or 105"* or even liigher); there is conM<lerable 
thirst ; and there is the usual intellectual luifitness, and it 
may bo confusio/i, of tlie feverish stati*. This period of 
dry lieat, having lasted three or four hours or longer, 
comes to an end in perspiration, at first a mere moistness 
of the skin, passing into sweating that may be profuse and 
even drenching. Slecjj may t)vertake the patitmt in tlie 
midst of the sweating stage, and ho awakes, not without 
some feeling of wdiat lie has passed through, but on the 
whole well, with tho toinperature fallen almost or altogi lher 
to tliu normal, or it may be even below tlie normal, the pulse 
moderate and full, the spleen again of its ordinary size ; 
the urine tiiat is passed after tim paroxysm deposits a tliitik 
brick-red sediment of urates. 'Hio three stages together 
will probably lia\e lasted siv to tw’elve hours. The 
paroxysm is followed by adclinito interval in whicli tluTo is 
not only no fever, but eviui a fair degree of bodily conifoit 
and fitness ; this is the intermission of tlm fever. Another 
paroxysm begins at or near the same, hour next d;iy 
(quotidian ague), or the inteival may be forty eight hours 
(tertian ague), or suven(}-two hours (<juurl;m ague), ft is 
the general rule, VNith frequc.nt. exceptinns, that tin*, 
quotidian paroxysm comes on in the' morning, the tertian 
about noon, and the (piarlan in the afternnoii. Annlher 
.rule is that the quartan lias the longi-st cold .stage, while 
its paroxysm is sliorte.st as a wliole ; the quotidian lias 
tho shortest cold stage and a long liot stage, whihi its 
paroxysm is longest as a whole. Tho point ccimmoii to 
tlie varioii.s forms of agin* Is that the paroxy.sm cea.'-c.s 
about midnight or early niuriiing. (^Uiotidian intermittent 
is on the whole mort3 conirn'oii than terliaii in Imt 
countries; elsewhere the tertian is the usual type, and 
quartan is only occasional. 

If the first paroxy.sm should not cease within the 
twenty-four hours, the fever is not reekonotl as an inter- 
mittent, but as a remittent. 

lieuiitleut is a not uiiusiiai form of tlie malarial jiroee.ss 
in tropical and subiropieal countries, and in some hjcalilio.s 
or in some seasons it is nmro oonimoii than inti rinittent. 
Jt may be said to arise out of that typo of intermit h-nt in 
which the cold stage i.s sliorteiicd while the liot stage ti inls 
to be prolonged. A certain abatement or n*iuis.sion of tlio 
fever take.s place, with or without sweating, but tliere is 
no true intermission or interval of absolute apyri-xia. 'Hie 
periodicity shows itself in the form of an exacerbation of 
tho still continuing fever, and that exacerbatiyu may take 
place twenty-four hours after the first (uisct, or the interval 
may be only half that period, or it may be double. A 
fever that is to be remittent wall usually declare itself from 
the outset: it begins with cliills, but without the shivering 
and shaking fit of the intermittent; the hot stage .soon 


follows, presenting the same characters as the prolonged 
hot stage of a quotidian, with the frequent addition of 
bilious symptoms, and it may be even of jaundice and t»f 
tenderness over the stomach and liver, 'lowards morning 
the fever abates ; the pulse falls in fieqiiency, but dors ni't 
nunc dow’n ti» tho normal ; headaeho and ;n hing in tho 
loins ami limbs become Jess, but do not ailogether; 

tlie binly teni[)cratiire falls, but does not loin-li the level 
<‘f apvrexi.i. The nunission or abatement l.i-ls g. neially 
thuMighout the morning; and about noon theri* i^aiM \;n-er 
batioi), seldom iislieri'd in by chills, whieh eoiiliniie.s till the 
call) morning tollowing, whi'ii it reinit^uir abate.s bi-bae. 
A patient with remittent may get well in a w ei k, iimler 
tnatmeiit, blit the fevtu* may g“ on for several week.- ; tlio 
retuin to he:dlh is often announced by tho fever a.^.-nniing 
the intei mittint t\[>e, or in other words, by the reini'-sion.H 
tonehing the level of absolute apyri‘xia. Ih'initteiit feveis 
{aa well a.s inUainittent.-^) v aiy coiisidiTably in inteiisil) ; .^oim* 
ca.ses aie intense from tlie oiil.set, or |u riiieioiis, with aggra- 
vation of all tin*. sMiiploms I'ading to stn[M»r, <!eliriiini, 
eollap.^e, intt^UM* jaundice, blni»d in the .stools, blood ami 
albinneii in the niiiie, and, it may be*, .siqqn-i'ssion i>f urine 
loliowed by convulsions. Tlic .-I'M-re form.s of iiiteimittcnt 
•are most a]*t to occur in the very young, or in the aged, 
or ill debilitati'd persons generally. Mildc-r cin-cs of 
niahirinl fevia* are apt to beenme, dangerous from the coin* 
pliealiniis (»f dysentery, bromhitis, ta- piieiiinonia. Severe 
remitleiils (pi‘rnicions or bilious iiinillents) api»ro\iinate 
to the iy[»eof yellow fever, whii li is coiiM ntioiially limitrd 
to epidemic outbreaks in we:4ein longitude, and mi tho 
wtsL eoa.*-l of Afiiiai, lUood in the iiriin' has been 
di‘M‘iib<*d by .seveial recent wiilrrs as ilistiiietive n) ,i fnini 
of bilimis leiniltent oceniriiig at a nninbiT nf nr.ilnii'U.s 
lor.ilities in tin* tioincal zone ol both hemisphen->. 'I'lm 
lemilte.nt type oeeiirs wliere.M r and whenever tli** iii.ilnial 
c‘»nditions are sevt re ; when it has ajqu'.in'd in colder 
climajes, it has usually been at tin* lieight of .m epidemic, 
ot iiilenniUi'iil. AVith all the fmi‘goiiig slali’ini'iits, it 
.should be borne in mind that anoIllalie.^ aie freijUeiit. 

Of llie nimtality due. to inaliri.il di.-easii a .small pait 
only i.s ri'ferable to the. diieet attack i»f interiniUeiif , .iml 
rhielly to the fever in its peinieioiis foiiii. Keimpent. 
fever is iniieli more fatal in il.s dii eel altrn'k ; it nfti ii Kills 
in tho lir.st few days, aceonling to its inili.-il ini. n ifv 
<»r tin* severity of tin*, coinplieai ions. Jhjt. jirnbably the 
greater [»art of the eiioriuoiis t»)l}il of deaths i t dovxu (o 
in.dari.i i.s duo to the i‘'tt hfj 'ht. 'I’he ma’iind 

cic)ie\ia may be either the sequel nf mit^ nr nime .'iin il 
attacks t)f fever, or it in.iy ari.-.e insidiiUi'-ly in the who 
iiili.ibit a malarious ilir-tiict ami have, m-ver e\];»'a ienred 
the .-harp [larox^.-nis ol fever. In the latter ea-e, uial.ipia 
is almo>t as niueli an ellinolngie.il ns a patlmlogie.d f.ietnr. 
The dwellers in a iiiahirinu-; r*gii»n like the Tend (at tlie 
font nf the lliinaliv.i.s) am nnVer.able, listles.s, ami ugly, 
with large lieail- and [mi tieidarly [»rnmim‘nl eai s, Ihil lln.■;e^, 
tumid bellie-<, .-.leiidm hinli', ami s:dh»w cniiiplexinns ; the 
ehihlreii are impr'‘;.'n.jteil with malaria from tlieir l.iilh, 
ami their growth is .ill ended witli aberrations from the 
ninaual whieh jnaclie illy aiiiounl to the ilisease of licKei-,. 
The nialaii.d e.n he\i.i that follovv.s detinite attacks naiie 
cmisists ill a .'■t.il.' of dl defined sntlering, assoeiatt'd with a 
sallow’ skin, enlarged s[)le.eii and liver, and soinelinn with 
dro]»sy. 

Xeaily allii'd to tlie niahirial cac]i(*.\ia is the .'-.><,,lhd 
slati* of Alany eoininmi ailirn'iil."^ Iiav.- : ■ l u 

set down In malaria, wiLlioiil .sulliiient reason; laii liieie. 
is Ininlly any doubt that intermittent parow -ms nt 
!,( e.-.pecially of the sn[n*a oibifal nerve f A/'//.- 
and of tlie infra orbital {(!<' (fuHlunrt hx), are often malarial 
ill origin. These non-febiile. cllects are apt to follow 
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exposure to malaria ; they occur (not exclusively) in those 
who have had fever and ague ; they arc sometimes accom-* 
paiiicd by suggestions of the cold, and Imt, and sweating 
stages of the true paroxysm ; and they often yield to the 
great anti-malarial remedy, «piinine. Such patients have 
the general ill-health and sufl’eriiig, as well as the pallor, of 
the malarial cachexia. 

The morbid anatomy of iiiidarial fevers Is chiefly confined 
to cougestioiis ami eidiiriivim iils (with ti'.xtural changes) 
of the H[doen and liver. One of the inuf>t sulicnt patho- 
logical facts is the oreiurcnee of black pigment in the 
blood, and deimsits of it in the sph>en, liv»'r, and other 
parts. TIni malarial proi’c^s sdiiictimes liaids to ulcera- 
tions and sloiiLiliing of tin* mucous nicmlmme of tlie great 
intestine, iiot<listiiigui..!ia).l(! from llio.se of dysentery. The 
malarial fever of loane i^i often as.'^ociiiled with more or 
loss of swelling and, it may be, even ulceration of the 
lymphatic follicles of the small intestine, as in typhoid 
fever; llii‘ same unatoinical eondition was associated with 
much of llie malarial fo\er of the Aineriean Ci\il War 
(typho-malaria). 

(/< DistrUmtinu niid /Wi'dlrmr , — Malaria has 

been estimated to produce one-half of the; entire mortality 
of the Iminan race ; and, inasmuch as it is the nujst 
freipient cause of sickness and death in those parts of the 
globe that aio most densely po[iulatCMl, the estimate may 
bo takcai as at least rhetorically correct. 

In tile British fslamls, .sporadic casrs (*f ague may occur 
anywhere ; but malaria is not now (;mleniic except in a 
fow' localities, among which may be inciitioiicd certain 
pari.shos on the JCssex side of the Thames estuary. In 
France there are several districts that are still notoriously 
malarious. In the interior these are cli icily found in the 
valley of the Loire (Cologne) and of its tributary the 
Indro (Brennc), and also in llie valley of the lllioii(\ 
more particularly near the conlluciicG of tlio Sabiie 
(Doinbc.s, Urcsse). h’ranco has two great coast regions 
of malaria,-- the one on the Atlantic seaboard, from the 
estuary of the Loire to the Pyrenees, with especial intensity 
in the C^haroiitc, and the oilier on the Mediterranean coast, 
from the Pyrenees to tlio Bhoiie delta. The most con- 
sidcrable malarious district of Switzerhmd is in the llhoiio 
'valley from Sion to the Lake of (leiieva. In Cicrmany, 
the ui)[>cr valley of the Bhinc and the sources of the 
Danube have a certain character for malaria ; but it is 
chietly on the western seaboard of Schleswig Holstein and 
in the moors and marshes of Oldenburg, llaiiover, and 
Wc.sti>halia that the disease is endemic. Scarcely any 
province of TTolhmd can be said to be quite free from it, 
wliilo Oidiiingeii, Friesland, and Zealand (with brackisli 
inai'shes) are the most unlicalthy. The parts of Belgium 
th:it are almost or altogether exempt are the high-lying 
districts of Brabant, Nuimur, and Li(Sgc. In Sweden, 
mal:iria is oiidcinic in the central depression of the country 
(e.-3pe(:iaUy on the shores of Lake Wener), and it has of late 
years s[»rL‘a(l northwards in epirlomic outbreaks. For the 
countries of sonthf'rn and eastern Kunqie (Spain and 
Portugal, Italy, ITungaiy and other Danubian .states, 
Turkey, Greece, soutljcni iUissia), the language used to 
describe the prevalence of malaria has to bo pitched in a 
somewhat higher key. There are certain pe.stilential 
districts of those countries where almost the half of the 
population suffers from ague, and there are even limited 
areas which are too malarious to bo inhabited. The lower 
ba.sin of tiio Danube (from ii\h>yq Vienna to the Black Sea), 
and the basin of its tributary the Tlnas.s, arc in the first 
, rank. Both sides of tllo Adriatic have malarious localities, 
tba cliief being the delta of the Po and tlio Gulf of Com- 
accio ; among other unhealthy parts of Italy are the strip 
''■*^f coast from Pisa to Civita Vecchia (Marcuima), the 


Iloman Campagna, the Pontine Marshes, the neighbourhood 
of Capua, and the Neapolitan and Calabrian coasts.;^. ^ SicOy 
is highly malarious, both in . the plains and ' in the 
higher districts; and that is equally the character of 
Sardinia, Corsica, and the Balearic Isles. Greece the 
Ionian Islands, and Crete take a high. pla(ie among 
European malarious countries; there are also; numerous 
unhealthy localities on the shores of the jp|fl^pian.and 
Black Seas and in Asia Elinor. For countri^in both 
liemlspheres situated betw'cieu 35“ N, and 20^ S., to 
describe the prevaloni’c of malaria in detail WQuld be 
practically to give the whole geography within those lati-y 
tudes. The regions of special intensity are the west 'coapfct. 
of Africa, the American seaboard (with the Westjndios)', 
from the Gulf of ^Mexico to Pernambuco, parts of India^ 
(the Tcrai, the Doab, the Sunderhunds), part§ of Sumatra, 
of Java, and of ]5ornoo. Gibraltar, Malta, Aden, Sjinga- 
lore, and Manila enjoy a compurativo immunity froxn 
fever; the heii]thi(*.st islands of the West Indies are 
Barbados, St Vincent, and Antigua, 

Jn England, the fen di.strict of the eastern counties,: 
Bomricy Marsh in Kent, and the marsh district of Somer-. 
set have in groat })aiL cca.sod to bemalariou.s within Veceiit ^ 
memory; and tlicro has been a jiroportiouato improvement,, 
through drainage, in most parts of Holland, in some 
the malarious distiicts of Franco and Italy, and in 
Algiers. Portsmouth in England and Boehefort in France •’ 
arc example.4 of towns thut have entirely lost their evfl?. 
repute for malaria; and there are niuny towns in tho,. 
Ibiited Imitates, as well ns in the East, \\hi(h are much less 
lU'dariouH than they used to be. Whcn‘vcr malarial fevers 
have become less friMpienl, they have also become milder 
in ty[>c. On tlio other hand, malaria has become intense 
where it w’as formerly uninqiortaiit or altogether unknown.' 
It is incredible that the Boinan Caiiqiagna could have be.en’’ 
so mnlarioiiR at the time of the empire as it is now ; places. : 
on the coast, such as O.siin, and Palo (Alsium), which are-, 
now' almost uninhabitable in sumnuT, were then thc|; 
favourite summer re.sorts of the rich; while the Campagna,^ 
which is iK'w almost entirely given up to pasturage, was ' 
not only densely popnliited, but wus even specially com-., 
mended as salubrious. In North Africa, Asia Minor, | 
and tlio Ea.st, malaria has taken possession of the ruined* 
.sites of ancient cities, and of largo tracts of land^that. 
must have been .at one time highly cultivated, but are,; 
now treeless, biirron, and sometimes piarshy. Of recent^ 
years malaria has appeared in Ileuiiion and Mauritius, anal 
it has reappeared in (^)imL‘cticut ; in the two islands tho. 
associated circuniRfjuico.s are somew'hat complicated, but 
they relate to changes in’ the cultivated area, ^he 
ttj>l)earance of ague in New England and the recent^ 
appearance of a form of masked ague in New York aud^ 
elsewhere are at present unaccounted for. Earthquake^ 
were .said by older writers to have brought malaria . to., 
locality ; a recent and well-authenticated instance is^hait w 
Aniboynain the Molucens, whibli has become 8tnkmjgly phL»]| 
healthy since the e.arthquakes that occurred in itSni ,1836o 
Among the nuinrnius military enterprises intp/wl^i^^ 
records malaria enters largely, way be mentioned ./t^- 
expedition against Gartliagena (1741), the, Walclietieal 
expedition (1810), ami the capture of Rangoon 824}: 
Recent enterprises in which malarial fever hji|8,;l>eeh' a 
gro:it factor are the expedition against Achin by^tiho Dutch, 
(1873), the occupation of Cyprus by tho Engl||E^,(.1878L 
and the subjugation of Tunis by the FreiS . (1881). 
Schemes of colonization, such as tho Darien Bchow (ITpl), 
have sometimes been frustrated by malaria. ^plQiil^toncal 
personages, James f. and Cromwell died'/i^ l^ndpn. oi 
malarial fever, the latter of a pernicious te)^h»^ ■ . 

There have been numerous h^toncbl epidemic 
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,SQittent and remittent fever, from that of 1557 -5S (which 
spread over all Europe) down to that of 1872, which 
prevailed simultaneouiuj in Europe, North America, and 
Bouthern ‘India. The epidemic or pandemic prevalence 
of intermittent ‘and* remittent fever in certain years 
probably findB its explanation in the meteorology of those 
years, hut iio uniform law has been discovered. Whenever 
malaria h^. eettled endemically in a new locality, there 
had beea^A|SdemicB coming and going for sonic timo 
previously; 

Malarimi Localilies , — Tho most malarious localities are 
the deltas and estuaries of rivers (Canges, Euplirates, 
Po, Mississippi, Orinoco), low-lying country that is a[)t to 
be inundated (Danubiau states), tropii^al or subtroiiieal 
forests in which there is a moist atinosiihere, with stagna- 
tion of the air and rank vegetation (jungles), tracts of land 
that have boon cleared of trees and havo gtaie out of 
eultivation, being in more cases dry than wet (lioinan 
Campagna, Tuscan Mareinina, many parts of Tersia, 
Asia Minor, and North Africa, including the sites of 
ruined; cities), inland sw‘ain[)s and marshes (Pontino 
MarA^), and situations on the coast where tho tidal and 
fresh water join to form brackish marshes (mangrove 
swamps of the West Indian, Central American, Brazilian, 
and West African coasts). The mangrove is associated 
with the most pestilential localities; it springs “like a 
miniature forest out of tho greasy mud-banks, tho briglit 
green colour of tho bnslios romiiuUngoiK*, of the rank grass 
in a churchyard” (C. Darwin). In all those localities 
there is a soil, usually wet but sometimes dry, rich in tho 
products of vegetable decay; tho soil lias been either 
deposited by rivers and tides, or it Las formed on the 
spot out of the undisturbed accumulation of decaying 
vegetation season after season over a long period. There 
^;is, however, a second great class of malarious localities, 
distinguished by characters that are to some, extent the 
opposite of the foregoing. These are barren rocks (Iruiian 
Islands, Hong Kong, parts of IJaluchistaii, Do Los T.slaiids 
near Sierra Leone) ; high table-lands moro or less barren 
Deccan, Mysore, Persia., New Castile); mountainous regions 
Andes, Rocky Mountains) ; prairies of North America 
.and savannas of Venezuela an<l J3razil ; sandy plains 
.(North Africa, Rajputana, Sindh). A Bomowhat excci>- 
tional, locality for malaria is on board ship at sea ; there arc 
. several well-authenticated instances of epidemic outbreaks 

- fit sea,' in moat cases referred to tho putrid bilge- water, and 
"in one lease to a cargft of wot deals from the Baltic. 

,Th^ are several localities whose exemption from 
' .n^laria has been thought remarkable. Among these, 
^Singapore has long been noted; other instances are tho ^ 
.Atnason (as compared with its tributaries and with tho j 
.{Orinoco}, the pampas of tho La Plata and tho Parana, 
i^’inaarshy ' parts of Australia, New Zealand, and New 
. Ohledbuia, and the marshy Bermudas. 4’ho explanation 

- glvsn of the exemption of Singapore, where many of the 
,'. -8Up|pb8ed. malarial condilions,aro present, is that tho range 

of tempi^tuture (diurnal and annual) is small ; tho explana- 
Amazon is that a wind constantly blows n[) 
Jthfi*rlv|if from the sea (not reaching tho side streains), 
which. B^'rves to equalize the day and night tomi)erature 
f^and to, obviate the nocturnal radiation of heat. 

Seasons, — In temperate climates autumn is 
malaria prevails most. “ In the autumn, 
has been gathered, when the ground 
is its debris,* when the rain falls. in torrents 

heat has acquired its greatest intensity, 
®P|a!^ti6ns of greatest quantity of vegettible matter, 
w 'and of l^host temperature are united, so that 

^esao!g'Vh^b. M tho hopes of tho husbandman 
and of his greatest danger” 
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(R. Williams). In the equatorial •regions of the East 
Indies, Africa, and America, the rainy season (May to July 
or August) is most unhealthy, and especially tho timo of 
commencement of the rains and the lime of cessation ; 
on tho west coast of Africa the months of Kcbrimry, March, 
and April, which are tho hottest montha nf ihe year, are 
at tho same timo tho mo-st heulth 3 ^ But while autumn 
and tho time of tho rains aro the malarious scaM)u for 
tliD.^e localities that are distinguished by wet soil, rank 
\“gi‘tathai, ike., it is summer, or tho lime of cxtivnu' heat 
and diimglil, that i.s tho unhealthy season for the loi-i lilies 
distinguisheil by <lrynes.s of the soil ami often by biirren- 
ne.'.s. The hill fever of tho Dcccan and Mysuie is i)ftcn 
most prevalent and most severe in the hottest ami drii sr. 
seuNoiis ; in Algeria there is most fever when tin* country 
is [larched to a desert. Tho imilarial season in the 'Fiiscan 
Marcmnia is from June to the middle of {September. In 
military experience it has fret [uently happened that malaria 
has attaeked the troops in the hottest weather after cainj)- 
ingiii the dried-up watcr-ct>urses of uplands, or in parched 
ineiuh)W3 and sand}' levels that are apt to be Ihjodcd only 
ill winter. 

Conditions of Oy /f// In all localities and at all seasons, 
it i.s at or after sunset that the malarial iidliieiicc [»re vails, 
and it tells most when a cohl night folh)wa a hot tiay. 
i’erhups the most constant fact relating to malaria is that 
it goes witli watery exhalatiiais and with the fall of dew. 
(.)ii wet soils, and over maishes, Bvvamps, and jungles, tho 
aqueous vapour condenses as the air co(Js ; while on dry 
surfaces tho rapid radiation of heat causi‘s aht'avy dew fall. 
Tlui occurrence of malaria on bare rock.s, parched uplands, 
and treeless tracts of dry fallow laud may have several 
associated eircumstaiiccs ; but that which haS been most 
uniformly observed in such localities is great diiiinal range 
of temperature, with rapid radialiim of heat afti'r sunset, 
and C(q)ious fall of dew. The “ hill fever ” of Mysore occurs 
among bare rocks and stones and brown eaitli; at tho 
hottest swon (March to Juno) the diurnal langt*. of the 
j .^hailo temperature may be 20' to 30'’, while ih 
the sun may sh\)vv a surface temperature up to 220 ’, and 
undergo a rapid cooling after sunset. Tlie most malarious 
locality at all times of tho year on the Orinoco is around 
the great cataract, where the hanks of the river for some 
(lislanee are covered witlx bare black rocks piled to a con- 
siderable height ; theroi k 3 ‘ substance and the black surface 
combine to produce the greatest absorption of heat arni the 
niool rapid radiation, rmd the rock.s there, a.s well as in 
othci* parts of South y^meiica and in India, are credit fd by 
^ the natives with giviag oil’ poisonous i-xhalatioiis which 
cause the fever. Among the conditions of origin the ju’e- 
disi>o.sitioii of the hu nan subject takes a ])rumiiicnt ])lace. 
Those who have heel habituated to extriane lieat, and aro 
on occasion exposed to cold and damp, are likely to actpiire 
intermrttent or remittent fever; and those who are poorly 
clad, housed, and feil are nio.st likel}'. Fires at night in a 
roalariou.s locality are a well-known protection from fever; 
the cover of trec.s (pn-vi'iiting the radiation of heat) is also 
a protection. TJioso who have had ague before are liable 
to have it again on exposure in a nialarious locality, or to 
chill anywhere. 

Diffasiun of Malaria, — On the Lypotliesis that malaria 
is a poisonous substance, it is permissible to speak of its 
dillusion. It acts for the most part only within a few feet 
of the ground ; in the East Indies the raising of <lwellings 
on piles serves to keep oiT, or at least Icssiai, the liability 
to fever, and tho Indians in South Ainericii iscaj»f it by 
sleeping in the branches of trees,' Althoimh it is not 
known to act beyond a few feet from the earth’s surface, 
it may produce fever in localities situated at a height of 
7000 to 0000 feet above the sea-level. It sometimes acts 
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at a distance from itS supposed place of origin. Thus, it 
it is said to have caused fever on board ships lying 2 or 3 
miles otr a malarious shore, altliough it is more usual for 
sliips at even a short distance from the shore to escape. 
Jti West Indian experience it has been known to render 
the higli limestone rid;fe nuao unhealthy than the swamp 
at its foot, and a sinuhir lAiierience has ocemTcd on the 
Kentish shore of (he Tlianns e^liiary, and at other parts 
of the I^nglish (( 'hannel) coa^t. 'riiere arii ifistanees where 
it Ins, sn to hpralv, travelled alom^ a narrow valley from 
an nnlu-ililiy iniirsh to u suliibrioiis sitiialhm. Although 
n still ni-jlit is most favoniablo to its ja-odiu’tion, there is 
U po[»ul:ir opinion tliat it is carried by the wind. In many 
mal:n‘ioiis localities tln re is a diTmite “ague line,” beyond 
whi«‘li I lie noxious inllnence is not felt. A belt of trec*s, or 
even .1 wall, will “keep it otV.” ft dings to lliose. Kurfact‘S 
that ai’c most easily ])edcweii. Situati(uis to windw'ard of 
a malarious swam[) arc mually reckoned safe. 

///// fn//irsfs f/j Maliiria is known only by its 

efb cl^ on tile animal body ; tin' eilects, altliougli tlicy vary 
jniicli in intensity, arc uniform, tlclinile, or sjieciiic, and are 
(;liaruct(‘rized by a truly remarkable jieriodicity, Tjm olde.-^t 
and most. ]ireA’alcnt li> potlii'.'.is of malaria is that it is a 
specific* poison generated in tbo soil. IValiaps not every 
soil is capable, nmlcr circumstances of causing malaria, but 
it is ditliciilt to assign limits to its potential presence. 
TJicre are sccaningly wcll-antlienticatid cums of malarial 
disense ap[»eiiring during the making of railway caittings, 
caiials, and idhcr exe.ivations in jdaees where mahiriii Iiad 
not pnnioiisly beiui known; and there is sullieient (ivideneo 
that inalaiia has aiipeared in tlie track of cultivation in 
tin' wedi'm States ot Ameiica, and that it follows uii tlie 
upturning (*f virgin soil, and even of soil that has been 
long fallow. Altenijits liave been made, without succes.s, 
to sep.irate a malarious [misoii from tlic gases generated by 
swamp.s, or from tin? air of malarious localities. Still more 
freipicMt and elaborate, allempts have been made to dis- 
eou‘ 1 - till' liypollietic.d poison among the. nnnn'roiis rniiiute 
ve::et ible oicani.'^ms that occur in the soil of mahumms {and 
non malarious) pla«‘-es; and tln'sc also have hitherto yielded 
no solid re.^iilt. .\Tiother liy[>othesis is that malaria is a 
‘‘telluric intoxication,” gencrateil l»y the vi'gidalive pow'er 
of lljij .soil when that ]>ower is not duly exhausted by plant 
growth. Lastly, tlieri' is an hy[)othi‘sis that malarial feveis 
an' caus’d by the excc-sivi; immI sudih'u abstraction of beat 
from tie* body under the iiilliieiu'e of cold and dnm[i, and 
that the .'>j»i-cilic ellbcts nf I hi* lu'clarnal chill, amounting 
to iuli r!nitl<'ijt and rcmitfeiit fever, are most usual and 
ui'kI 111 , irked in hot climates because, of tlie antecedent ex- 
posure of till! body to great solar beat. 

/o nh'hf s’. - ( 'iiu’heir.i nr Ik'ruvian bark (witli its alkaloid 
quiiiiue) IS a rernedy universally a])]died with good ('tVei’t 
in till* tie:itm«-ut of malaiial fe\ers. The treatment ia 
ii uiiMy cDiumenei'd duriu;; tlie lirst iiitei mission or reinis- 
ioji. 'riiero is no good e\ idenet* th.il the taking of (piinine 
wards i.ir the attack of malaria. The extent of cinelioiia 
plant lug in southern Indi-.i, (^•ylon, Jamaica, and elaewlierc 
is tie- I -t. measure of the value of i[uiuine. as a remedy, 
ami pu’tieularJy as a rmiedy for ague. Arsenic has 

proM'd i-ue nf the most ellieieiil substitute.s for quinine. 
Till’ dwclh is in malaiions localities h.i\c found in opium 
a p.illiaLv.'. of ilii* misery induced by the malarial cachexia. 

/’'•f > !'<' llil ->,]). fi' ,iiirffp/nst'It~Jn'\fnj’isi-hr 2d rd,, 

SIuMl', Ml, J''Sl. i»t. 1. 7 (till’ I'iMin^uapIdiMl n'lVri'iu’fs :u> 

jM-ii'l'-d to Hull'll’' clMiiUr on iiiMlan.'i iin'liiilc upw.-irds of right 
liuiidrrd u.mirsi ; W. Ku-ni^oii, “On the Nnlurr and History of thr 
M.u di I’mim)!!,” 7V«//?.. ixa, (oiniltril by llirsch; 

wMs tljc lii'st to dw'cll U|nMi the fart that inalaiia is often nssoci.'ilcd 
witli Ik lit and driiuglit, ;mii1 t lr\ati‘d rocky louilitirs) ; Macciillorh, 
fTrt Essinj, kc., I.oiidon, 1.S27; Kobrrt Williams, J/e/YuVi 
rui.sDHs, London, 183G-41, vol. ii., chapter on “Paludal Diseases*'; 


-M A L • 

('oliii, Traits tics fitvres intermittenteSi Paris, 1870 (expounds the 
thoory of “intoxication telluriqae ") ; G. F. Oldham, "HHiat ia 
Malaria 1 and Why in it moat Intense in Hot iUimaUs f London, 

1871 (a comprcheiisivo review and acute criticism of cstahlishud 
facts anil rurnait llu'orics, witli the motive of showing that there 
is no sjiccitin malarial poison) ; Morchead, Clinical Itescarche^ on 
JUfttasr in India, London, liS.'id, vol. i. (for symptoms, diagnosis, 
ami trratmrut of intrrmittfTit and rciiiittciit fevers) ; Fnyrer, 

Clnirtfr and Fevers of India, London, 1882 (both general and 
cliiiii.d). (C. G.) 

■VIALATIA, less correctly MalatIyah, the ancient 
Melitent! of Cappadocia, ii town of Kurdish Armenia in 
the vilayet of Diarbekir, about 8 miles to the south-west of 
the Kuplirales below the conlliiencc of the Tokhma-su, and 
about Indf way between Daglidad and Constantinople, on a 
route \\lii(’Ii for ages lias been ono of the most important 
in that [)jnt of Amu. Asbiizi or Aspuzi, a place about 
fi niile.s distiint, which was formerly inhabited by the people 
of ^lalatia during the summer only, has become the per- 
manent re.sidi'uce of a large i>art of the population (about 
2(),(iU(), im liiiling both), l)ut Mahitia proper remains tlio 
administrative eentro of the sanjak. The remains of tho 
aneii!nt town are imicli dilapidated. 

In till* lime of Str.ilfo (vii. luM) them was no town in the district 
of lliditruc. riiih r Titus tin* pl:icr hceaniu the permanent statkn 
of Hu* I2th li-gion ; Tnijini rai.si-d it to a city. Lying in a very 
fcililc country at tin' (‘ro.ssing-point of im|M)rtiiiit rontc.s, it grew in 
sl/,r and iiijjiortnicc, rnid W':i.h tin* r.ipital of Aruiciiia Minor or 
Sissmd.i. .lustininii, who com)>h!t<‘d tin* walls commenced by 
AiiaKl.r.ius, in.nln it tin* rii]»ital of Anuciii.i Tcitia; it was tht*ii a 
vnygn at (dsM* (Piocnji., ])e ./{’//., jii. 4). The town was burnt 
l»y niosroi*s on his after liis givat defeat there in 577. 

Takni hy tin* Siraciiis, retaken and de.slroyed hy Constantino 
Co|»hmvmus, it was ]>n*seiitly m overeil to Islam, and rebuilt under 
Mansur ^7;»r-nS A. !>.). It again iliangnd hands more than once, 
bring iin koin'd among tin* fioutinr towns Syria (Istakhry, p. 55, 

<)2). Alh’iigth tin* Cincks rmoviiLd it.in {131, and Niccjdiorus 11., 
liinliiig tin* distrii t murli wastml, nn ouiagml the JaL*j)biti\s to settle 
in it, whirb Iln*v did in go. it. iiumbcrs. A conv«‘nt of tho Virgin, 
nn«l the giral idinit li wlii* li hears his nann*, were erected by the 
bisho]> Ignatius ( l.saa<‘ 1 1n* liunncr). From this time Mtilatia con- 
timndto lu* a gr**at srat of tin* .laeobilns, mid it was tlie birth- 
]»luT of tin ir famous nia)»liii:Mj llnhchiieiis (or Abulfaragiiis). 

At the L’omnn iiefiin nL of tin* lltb eentury tlie. tow'ii was said to 
numbiT 00,ni)n liglitiug (Assem., liih. Ur., ii. 1*19 ; comp. 

pMilirb., t'/tr. AV<7., i. 41 1, 4'J3). At tlie time of the first crusade, 
tin* city, l« iiig lianl jUi ssi*d by tin* 'fuik.s innlc*!* I])n Jlaiiisliinend, 
was iclicAcd h\ liahlwin, after I’.oln innnd Innl failed and lost hig 
lilicrty in tin* .ilti ni]tt. Put tin* Jacobites liail no eaiiso to love 
l»y/.intiuin, and tin* tli»*t*k govi*rnor Cabriel was so eriiel and faith- 
less that Hji* town^nieii W(*re, soon glad 1(» open their gates to Ibu 
Danislmn nd (llo2), and tin* eily Mjbsetjueiitly became part of tho 
realm ol Kilij Arslan, Millaa of Icoiiium. 

MALAY rFAIXSlILA, Malapcia, or TAnaii MalAyu Plate Vh 
(“ Malay Land ”), tho siuithornrnosL region in Asia, attached 
to Furtlu r Italia by the isthmus of KrA, in 10" N. lat., 
whence it projects for about (>()() miles, first south, then 
south-east paralltil with Sumatra, to Cape KaiuAuia 
(Hoinani.i) ill 1’ 2T N., within 1)5 miles of tho equator; ^ 
it \aiies in width from 45 miles at the isthmus of 
Kr.'i, and again at 'Talung in 7'^ 30' N., to 210 at Perak 
in 5 X,, uml 150 at Si*hingor, 3° 20' N. The area is 
about 7U,000 squ-are miles, Willi a population of at least 
050,01)0.1 'Phe peninsula., which is waslied on the west 
by the Hay of Bengal ami Malacca Strait, on the east 
by tho Gulf of Siam ami China Sea, belongs gcogra- 
pliic.dly and ethnically rather to tho easterq^ archipelago 
than to tho Asiatic continent. Hence, 'whenever the 
proposed canalization " of tho isthmus of Kr4 is carried 

^ \ ■ fill i-jilculitiMn mmlt* by T. J. Newbold iu 1888 gave a total 
1 111 375,000, ‘^iin'i! wliirh date tho Bntish possessions have 
M-.l .'iboul foul fold, from 90,000 to 330,000. Hence, allowing for 
:i slight iin irasc elsewhere, the present population must be at least 
t>5n,0n0 {Fuliticnl and Statistical Account of the Hriiish ScttlcmmU 
in ih' Stilt its of Mttlacca, London, 1839, vol. i. p. 418). 

“ 'file several ]>r(\iects of canalization arc fully discussed hy M. L4oa 
Dm m 1/ Exploration for March 9 and 16, 1882. The most feasible^ 
but not the shortest, follows the line of railway already projected in 
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this region will fall into Its natural position as one of 
the great islands of In^i^ wider li^e the 

penineftlar formation; beg^ properly at the head of the 
Gulf Si^, ahptft the parallel of Bangkok. But this 
Northern sectiohj'^iween 10® and 13® 30' N. being com- 
'^rised limits of Siam proper and British Burmah, 

weluded in Malacca, whose pDlitical frontier 
toWa^ tw^^^*weat is thus traced by the lower course 
,^f ^^e^''ri^r^lPakshan, which there separates it from 
aoutherimios^ division of British Burmah. 

river there is no natural or political 
Lower Siam, which embraces all the land 
at'fflfr’soutfh^^a^ the river Muda on the west coast in 5"* 33' 
and'r^nHhe east side as far as the state of Pahang in 
4 ® itf* ^ ijClm' seaboard, which is generally flat and overgrown 
liinih miul^ves for 5 or 0 miles inland, is fringed willi 
hiunerouil^ islands and insular groups, of which the chief 
ai% Salahga (Junk Ceylon), Langkawi, and Pulo Penang 
onthetigSii side; Singapore, Hatang, and Bintang at the 
SpUthoniv G>^i^i^6iBity ; Tantalem and Bardia on the east 
<XlMt.j'^Atl these islands, which may have a total area of 
^mtf'^l^ytquare miles, seem to have originally formed 
patt Q^le mainland, of which they may be regarded as 
Bcatter^'geological fragments. 

' Al^bpogh known to Europeans since the beginning of 
the 16i;h' century, and nowhere more than 100 miles from 
the seliji the interior still remains one of the least known 
lands in Aua. D’Souza’s large map, ja-epared in 1879 for 
ithe.iPH&h Government, is still in many ])laces almost a 
.comj^letd blank ; the mountahi ranges are traced oidy for 
fihbii. distances, chiefly on the west side below Kedah; the 
river .i^urses and political boundaries are often merely 
eoiyecihred, while the elevation of some of tho high(\st. 
pealdi^ft^ahsolutely unknown. Accunite surveys, however, 
have iihpe then been made, especially by 11. S. Deane in 
the Pei^k and Selangor states, by 1). 1). Daly in most 
:of thOvBritish native states,^ by Dru in tho extreme north, 
and by: others in the extremii south about the Endaii river 
ji^basin and at several other points, from wliicli a rough idea 
may be formed of the general orographic and geological 
features and hydrographic systems. Tlie surface seems to 
be everywhere essentially muuntaino\is, and considerably 
more elevated than had till recently been supposed. The 
land li • traversed in its entire length by a somewhat 
ifre^^ler and ill-doflned backbone, forming a southern 
' Cdntlh]a«;ion of the Arakan and Tenasserim ranges, but 
Jb^re fiilling to a mean elevation of ]>erhaps 3000 feet, aiul 
^nstithtihg a distinct water-parting between tho streams 
'flowing^ bast and west to the >surrounding seas. The 
further varied by numerous spurs and detache«l 
-ridges !^fttnning mainly north and south, besides isolated 
In^ei^^fteh vying in elevation with the central ranges. 
lltUe i|ace is thus left for ui)laiid plateaus, broad valleys, 
or^ lo^nd alluvial plains of any extent, except about 
Pahang on east, and ISekingor on the 
. we^sia£}J^\The highest ascertained altitudes are the 'Hti 
Bangsa^^dge (7000 feet), bctw’een Kedah and Perak; the 
Gtthoh^^^'Xnaa (6000) ascended in 1881 by Deane; tlie 
Qunbnj^ubtt (5650), and Gunong Ulu Tuimdang (0436), 
and left banks of the Perak river; the 


1 ^*^*®5^**'d Forloug ai;ross the neck of tlie i>thiiiiiH in 10® 3lV 

of the rivers Pekslmn and This 

be carried out for about £5,000,000, would 
'Worti^ja^S^.lirQUte from India to China l^y four days, besides avoid- 
th^^lUnl&^ayigation of the Straits. 

^ A Mr Dalv’a survuvs. whh;li extHtnlf^il ovf*r 


5»aw 


!iiUp 8eV6i!aX'’'g|i[j; 

^hat 


lie from India to China liy four days, besides avoid- 
aayigation of the Straits. 

mitt'olT Mr Dalyb surveys, which extended over the 
in tb9 Proceedings of the lioyal (•eugraphiml 
ifi accompanied i>y a large map which Oils 
nf D'Souza. Yet the surveynr remarks 
more than half — of the Malay au 


Slim range (6000 to 7000) in south-east Perak; tne 
Outiong lUjah (6600), in the main range ; a peak (7000) 
in the Endau riven basin, nearly double tho height of 
Gunong Ledang, or Mount Ophir (3849), hitherto sup- 
posed to be the highest points in tho extreme south. 
But an unexplored ridge towards the west frontier of 
Kelnntaij, with a probable elevation of 8500 or 9000 feet, 
is taken by Mikhtcho i\Iaelay as the culminating laud of 
the whole peninsula. Those inountains are searci ly any - 
where traversed by recognized beaten tracks, the natural 
passes between the eastern and wesiKjrn waterslicils being 
still nu)stly overgrown by dense jungle. Deane, ht)wever, 
came upon a forest path across the main watcr-purtiiig 
from Kedah to Palruii, and a route is said to lead from the 
Bcrnam river basin across the main axis to Pahapg on the 
east side. 

Owing to the formation of tho land, tho rivers, although 
numerous, are necessarily of short length, and, as their 
mouths aro genei ally obstructed by burs and coral reefs, 
they are on tho whole more useful for irrigation than as 
water highways. NovorlLolcss some are navigable by 
light craft for considerable distances, and in 1881 Deane 
steamed up thi Bernani between Perak and yelangor to 
Kanipttng (^hankat liertiham, 7() miles from the coast. 
He pna-eoded by boat thence for 9 miles to Simpang, 
where the stream divides and shallows. For about SO 
miles it is 10 to 17 feet deoj>, while the Perak, with its 
chief tributaries, the Plu.s, Kinta, and Batang Padang, 
presents a total navigable waterway of lu-rhups 200 miles, 
'riio l*erak on the west and tho Paliang on the east slope 
aro by fur tho largest river basins in the peninsula, C!H(;h 
draining an arcia of 5000 to 0000 sfjiuire miles. The other 
chief streams are tho Selangor and Klang on the soutlv- 
west Coast, the Jolidr facing Singa[)ore, and on tlui east 
side the Fndan, Kelantan, and Pataiii. 

As far as has boon ascertaineil, the main geological 
formations would appear to bo Lower Devonian sandstones 
and niilo>.siiized elay slates, with a basis of grey stanni- 
ferous granites overywliere cropping out. Altliough no 
trace has been found of re«!ent volcanic action, there are 
several isolated and unsiratiiied limestone masses from 
500 to 2000 feet high, of a highly crystallized character, 
witli no fossils of any kind. Eartlnjuakes also arti frecpient, 
while niimerons h(»t sju'ings attest the presence, of still 
active igneous forces beneath the surface. In the south 
porphyry occurs, as.sociafetJ w'ith granite and clay ironstone; 
and luteritc, resembling tliflt of the. Malabar coast, jdxninds, 
Cspcciidly along the west .slope. Tho rich stiititiifcrous 
graiutos forming the backbone of tho peninsula n^iider this 
rcgioti the most extensive storehouse of tin in the world. 
V;ist deposits of tin ore.s, sometiiiics associated with gold and 
silver, “ oicur almost everywhere, and are continued in tho 
neighbouring i.slandsas far south as Banca on the Sumatra 
coast.^ (fold, whence the land was known to the ancients 
as tho Aurva ('hersnuesus^ is also found in c;onsiderablo 
(luantities, cither disscniiiiiited in (juartz or in alluvial 
deposits, especially about .Mount Ophir, in Pahang, Goinichi, 
TriiiggAnu, and Kemaman. The total yield has aniuimtcd 
in some years to 25,000 and 30,000 ounces, lifni ores 
abound especially in tho south, and coal has recently been 
found in the isthmus of Krfi conveniently situated for the 
future ship canal across the periin.sula. 

The climate, everywhere moist and hot, becomes 

- Althou^'h tb«- l‘i r.iU nv4 V is named from the Mal.iy W(»rd prnrir, 

.silver," UiL* prrsenre of this metal h;is been dfinbted. M. Allred 
Maridie, however, w]k> recently visited the west (Mvist, lound 't in 
Liiroot, us.soci.itiMl with the rich tin oies of that distrnl. {fomptes 
Jinidus ol the Kreneh Geol. Soc. for vVpril 14, ISSli, p. 

•** “ Tlie idluvi.il tin deposits yutrnieate the whole leiif^th of the 
Malayan Peiiiusala uu the western .side of the dividing range*' 
tDaiy). 
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oppressive and even malarious along the low muddy banks 
of the coast streams. Higher up, although cooler, it is not 
always more healthy, and the uplaiuls, especially about 
]Mount Ophir, have the reputation of being extremely 
dangerous to liuropcans (Wallace). Ycl the mean temper- 
ature, thanks to the general elevation «)f the land and the 
prevailing sea-breezes, is iiiucli lower than that of many 
Asiatic lands lying imirli farther from the equator. While 
the glass rises normally nn the Maknin coast and in the 
Persian Gulf to lit)’, TJi) , ;md even h^ihr., the mean 
summer r.iuge in the jienin^nla searecly exceeds DO", 
while at an altitu h; nf furt it is under 70'^’ for the 

whole year. 'rio ie is strictly speaking no winter, nor 
u distinctly loarki d rainy seaojii, the alternate north-east 
and south urst in<»?isi»oiis disfrilniting tlie luoisturcj over the 
east and west :do[a‘s tliiniighoiit niobl of tlic year. The 
average joiniht r nf ruiiiy days is about one hundred and 
ninety, juid the loenn rainfall from UK) to 130 inches. 
Tlie we.-.t enu-t exposed to buddeu squalls of short 
jluratinn, known as “ Sniiiatras from llio duection whence 
tljpy Mow, while tlie opposite side is often visited by 
toniado»’^ diiring the nn)nsoons, 

KxcejK in stmie limestone tracts, espeeially in Perak and 
Kedah, the si»il is generally ]>oor, ami the country, wliicli 
may be des^Tilied as of comparatively recent formation 
fihosly undergoing decomposition, is inca[»able of growing 
hiillicient rice even for the local demand (L). 1). l>aly). 
'rim land, liowevei-, is almost everywhere <lolliod with a 
inugnitlcent Irvipieal vogeluli<»n, in which the most con 
Hpieiums and useful }»lants arc the gutta-jiercha (hero tirst 
discovered), tln^ eaiii[ilior tree, ebony, sii[ian, ratan, eagle 
wood, bamboo, nibung, and iiipa t)alm. Unfortunately the 
wi»rk of reckh ss destruction has already commenced, and 
the Chinese miners liave in many p]ac(‘s cleared extensive 
tracts, cutting down the lincst trees to serve as fuel for 
Miielting the tin ores. Of fruits tho most <;lmructeristic are 
the durian and iiiangosteeii ; and of cultivated plants the 
most eommoii are rice, the sugar cane, cotton, tobacco, 
yams, batata, cocoa and arcca iialnis. Tea and coffee might 
be successfully cultivated along tlie slo[»es of the Perak and 
KelAngor rivers (Deane). A species of climbing iinligo and 
the wild nutmeg arc indigenous, and llie true nutmeg, 
cinnannm, and cloves liave long been introduced, and thrive 
well (New’l)old). 

The fauna of the peninsula, which is unusually rioh, is 
allioil, like tin* llor.i ami the inha])itants, rather to that 
of the V. sisterii ArchipclauLO than tho mainland. Here are 
the onc-honied rhinoceros, .Malay tapir (taiiau), elephant, 
and liog, all of the same species as of .Sumatra. Here 
is ah‘0 a small bear (briiangh), found else whore only in 
Pornco, as w ell as the Siindatix of Java, besides two kinds 
of bison said to bo peculiar to the peninsula (Crawffurd). 
On tlui other hand, the Asiatic tiger has extended his range 
IhrouLdiont the whole region, even crossing over to 
Pingai)ore and other adjacent islands. Of quadriimancs 
there are no less than nine species, including the cliimpanzce 
ti'ihflujf/ff s)^ the kiikang ( ti(rfh‘graduH\ the 
black and ^^hit•‘ unka, but apparently not the oraiig-outan, 
although the wold is in common u.so among the Malays, 
who often appl\ it in its natural sense to the Sakai and 
other wild tiibe-* of the interior. Of birds jierhaps the 
most clniiaclf iistm are tlie ihiiioceros horiibill {Jincenys)^ 
the bangu or .lavanesc stork, the argus and pencilled 
pliCiisants, birds ul ])iiradiso {Paradisia reijia and 1\ 
ijuhtris), mynii or gr.icklc (Gra^'uhi iiiurei or dial 

bird {drarnla smd^triii)^ the humiiiing bird, besides king- 
fish iu‘s, flycatchers, doves, and pigeons in endless variety. 
The islands are frotpunted by the llirinvh esculrnta, or 
pwallow that builds edible m‘sts. The forests swarm with 
coleoptera, Icjjidoi^treat and other LusecU, including the 


magnificent butterfly Omithoptera Brooheana^ till recently 
supposed ,to be peculiar to Bonieo (Deane), sur- 
rounding waters are inhabited by the balicore, or mer- 
maid,” a sirenian whose Malay name duyong has been 
corrupted to dugoiig in our natural history books. 

Politically the peninsula is partly held directly by Siam 
and Great Britain, and partly divided among a number of 
petty Malay states, either tributary to or in treaty with 
those paramount powers. The Siamese territory and states 
embrace the whole of the northern section southwards to 
T)'* fi.V N., and thence on the east side as far as the southern 
frontier of Triiiggaiiii in 4‘*3r)' N. A line drawn from this 
parallel (ui the east coast across the peninsula' north-west- 
wards to Kedah on the west coast will thus mark tb*^ 
southern limits of all tlie land <Urcct]y or indirectly subject 
to Siam, 'riie rest of the peninsula is occupied by tho 
British possessions groiq>cd under tho collective name of 
the Stumts Skttmomkxth ( 7.?'.), and by the more or 1 l*.vs 
imiepemlent ^liiliiy states proper, which may be regarded 
as forming ])art of the British s3\stein. Subjoined jis a 
table of all the political divisions nf the peninsula : — I 

Sitnni.sc VtthtiraJ S}fstnn. ^ 

Ligni*, Scngnjil. M’licsc iwo ]in)vmccs of Lower Siam 
coiiipiiMc tlip Kiel 1«‘1\\ cell 7‘^;iinl 10"* N., with a coast-)iiin 

nf *J JO miles nil llic east .iiitl ‘JOO nji flic wfst sulfj ; area porhups 
1 r,00<l Mpi.iiv ; po|iiil;it ion , .Mi,000 (?\. ’ 

KfJiih, ficfwiM'n Li;;or hihI P* rak, 7 to f/' .‘{5' N., with 120 miles 
nil \\cst coast ; area, litjOU M|uaii‘ miles; ]in]iiil:ilioii, SO, 000. 

Pataiii nr Kamnn, ImIwii iiSengnia ami Kelaulnii, 7** to 6® 30' N., 
with cfiast-liiio «ni last siih* fjU iiiilrs; aiea, &000 square imle.s; 
poimlatinJi, 3^,000. 

Kelaiilaii, helweei) Palani .mrI Tringgiuiu, 0® to 4® N,, 60 uiileK 
enjist nn east .siih' ; .tir.i. 70 U 0 .sijiiare miles; ]»opilhiUou, 20,000. 

Tnii;ij'^aim with Kem.im.in, hrlwei ii Kclaiitaii ami Piiliuilg, 6“ 30' 
tn N., with so miles enast-liue nil the east side; area, 6000 
squint* miles ; j)i»piil itimi 50,000 (?). ' 

/irifisli i\)Utiod Stftsirm, 

I’eriik, helw Kedah ami Selangor, ,5® 30' to 4® N., with 80 
iiiile.s coast dim 6500 square miles; population, 

30,000. 

Selangor with Kalaiig, hetween Perak ami Miilacca territory, 4® 
t<» 3 N., witli I ’JO miles enast line on wt'st side; population, 15,000. 

.Inhnr. suutlielli extiviiiitv of’ the peliilisuhl IVom 2® 40' N. to 
('ape Komaiiia ; an a, 1 0,000 sijiiaie iiiih's ; ]iopu1:iliun, 20,000. 

Pahang, hitwnn , Inina ami Tviiiggaiin, 3® to 5® N., 90 miles 
in.ist nil east siile ; anil. 350(i .square miles; jmpiihilioii, 20,000. 

.lidcbu, Simgi'i Pjoug, Sri Meiiaiiti, .lumpm, Johol, Hambaii, 
.lehii, Sfgdinat or Alnjir. 'J'hcse. inland states, lying between 2® and 
4' N., formerly emistituted with Nailing ^Malacca territory) tho 
.so-called Ncgii Samhiliin, or “Nine liJinds,” governed by jian- 
ghulus or ehiet's, feml.itory timt to the sultans of Malacca and then 
to diose of JnlnM. Jt is now junposed again to consolidate them 
ill niie state nml«T thr suzmainty of or in ulliuncn with Great 
liripiiii. Tin y lie suiionmling Mahicea t.Tritory, between Johdr oil 
the east, Pahang on tlm noilh, and Scdangor on tlicWTSt and north- 
west. 'Potiil area lu'ohahly not more than 6000 tupiare miles; pO])tt- 
latioii, 50,000 ( 0, 'J'he. more, important are lliimbau (Lingn river 
b:isin\ Seg:imat (Mo.ir liver basin), Joh61 (north from Mount 
Ophii ;, and Sniigei Ujoiig (Laiigat river basin}. 

Straits Settlements: parts of Perak, Miilaeea, Pulo Penang, and 
SiiigajKin*; total area, 1445 squqre miles; population (1881k 
314,UU0. 

Kxcluding llu? Chinese, Klliigs, Biigis, and other more 
recent arrivals, the inhabitants of all these etates belong to 
three distinct stocks— -iliis Tai (Siamose). Malay, hud 
Kegrito. The Siamese of pure blood occupy the extreme 
north wdth scattered communities as far *bouth as the 
town of Sengoni (7° 10' N.). A mixed Malayo-Siameso 
])coplc, commonly known as Samsams, forin the bulk of 
the population in the lower parts of Ligor'and Sen^ya» 
and in the north of Kedah. Although entirely assimilated 
to the Siamese in speech, customs, and religion, these 
Samsams appear to be allied physically much itttore to' the 
^lalay than to the Tai stock. Yet their national syinpa^M 
seem to he altogether with the dominant race^ and the 
people, especially of Ligori have during the Dr^ent centuxy 
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e^loufllv co-op^ated with the Siamese in their persistent 
elfbrU ro aabdue the Malays of the neighbourinc states.^ 

* All the rest of the ponihsula, from tmout 7" N. to Cape 
Bomania, may be r^rid^ as essentially “ Malay land,’’ as 
it is in fj^t call^ jbjr the people fhemselves. Bat whether 
the Malays are Here indigenous, or intsuders from iSiiiimtra, 
is a questWstill warmly discussed by ethnologists. Those, 
howtyerj who support the latter view by appealing to the 
undoubted historib migrations of civilized Malay.s from 
Menangkabo or Palembang in the 12th century, or even 
to still ^rlier arrivals from Java, do not uuderstaiid the 
point at' issue. For the [leninsiila is occupied, not only 
by these civilized Orang Malayu of cultured hpeecli, 
Mohammedans and mostly no doubt originally from 
Sumatra, but also by the Orang Benua, that is, “men of 
the soil,” or aborigines, of l^falay stock and of rude Malay 
speech, nature worshipf)er.s,and .settled hero tiom luehLstoric 
times. Similar uncultured Malay tribc.s, suO) a.s ilie 
Orang Kubu of Palembang, are no doubt also found i!i 
Sumatra. But it is unlikely that any of thc.-e people ever 
crossed the shallow intervening Straits <»f Malacca, which 
were probably dry land wluai the rare was gradually 
diffused over the common aieu. Wliether the inigrati«»n 
proceeded eastwards or westwaiUs is therefore a iioint wliich 
cannot be determined pending the. s(!tt lenient of the furtlKn* 
and broader question of the origin and (li^[)er.sion of the 
Malay race itself. If the Mal;iy.s are a branch of the 
Mongol stock, as many hold, tlum the Orang Beuuu niu>t 
have passed through the iieninsiihi soiitliwards to the 
archipelago at a time when mu.st of it still bnnied [larl. of 
the Asiatic mainland. But if they originated in the 
archipelago itself, as otheis mamlain, then the stivaui of 
migration must have been reversed. 

. Jn any case the Orang Benua are not the only aborigines 
in the peuirisiila. For the most recent re.soarch has fully 
confirmed the somewhat vague statements of earlier writers 
regarding the presence in this region of a Negroid element 
differing fuiidamontally from the Malay ly[»e, and apparently 
to be affiliated to the Negrito of the Andaman falaiuls aind 
Philippines. “Purely anthropological observations ami 
considerations lead me to accept the. suppoiatiuii of a 
‘Melanesian’ element (a remnant of the original race), 
which through intermixture with the Malays is being niori'. 

and more supplanted Fn the nu)uiitain.s of Pahang 

and Kelautan as far as Sengora and Ligor, I have 
• discovered a Melane-sian- population. Thi.s people uiidoubt 
ndly belongs to the Mehme.sian .stock” (Miklueho ^laclay 
in Elhnologwclu* B.m/rsn it In Jnhor).'^ 

The Malay and Negrito aborigine.s are collcelively known 
to the civilized Malays as Semarig and fSakei ^ rt»spectively, 
although much confusion seems to liave arisen in tlie use 
of tho.se terms, nor is this surprising, seeing that the. two 
races themselves, who have been in contact for ages, have 
become largely intermingled and assimilated in customs, 
and even in speech. The original Negrito dialeet.s, which 
Maclay has compared with .those of the Philippine.s, ore 
t‘ver]^here yielding to the ^falay, which is spoken 
throughout the peninsula with little dialectic variety as far 

^ TVie borrors at.t«ndin" tlie redm-tion of Kedah in ISUl wi-re. rausi-d 
chiefly by tho.fcrocity of the Sanisaiuy of LiL'or in tin* Siainrso 
Bcrvice. 

vrnter applies the term “ Molanesian ” to all flic dark rat:es 
cf the Ove^tc area, and not merely to the natives of the Mclanf.si;iti 

Ai'cblpelago. ' 

* also the April 23, 1878 ; JcMrnal of Ik**. Straits Hram h 

1878-81, ’ and the paper of ^fr 

who' iwy«, “The true Orang Sakei is a Negrito, and reniijnls 
one of the^PapoauB of New Guinea, whom 1 have seen iu Tones 

p. 409. 

The a^rigines of the neighbouring island of Billiton are al.'^o 
» WiwTO as ^akah (AnnaUs de V&xirtm Orient^ 1879, 

P* *®v/. 


as 6* and 7* N., where it is replaced by Siamese. The 
aborigines, who are said not to number altogether more 
than some 10,000, are divided into a great many tribes, of 
which the best known are the Jakuns, w idespread in the 
south, the Udai,®d8isi, Sabimba, .Mintiia (M. infra), and 
Hala. All are in a very low state of enli nre, holding aloof 
[ from the settled populations, living entiiely on tlnreliasc, 
and pursuing the game with poi.soned airow.^. It note* 
worlliy that even the more or lc.ss eivilizeil Mnhiys, 
e.-pLM-i;illy of Buiiibau and other inland .stub's, si ill hnhl <u 
the tribal organization, the very name.s of immy nf i!),.ir 
tribes, bueh us the Anak Aelii (“children nt Aelihi and 
I Sri Liimniah Menangkaban, betraying their comiiaralively 
recent niigrulion from Surnatia. 

Other ethniciil elements in the peninsula are the Bugi.; 
fioiii (Vlebe.s, furmcrly pi»wt*rfiil im the we.st coast ; tlic 
I “Moor.^” (x\rabs), now mostly ab.sorbed b\ the civilized 
j ^bllay.’^ ; the. Kliiigs ' liom India, ehielly llader.■^ iti the 
i seaiioit.-, , till* 'fopas (I’opazio), half-cinsfe rortugm;>e 
t luistians, still numcrou.s especially in ^laLaeca territory, a 
. lc\v Kmo[icans, naltas,und African .slaves; and, lastly, the 
j ( 'hiiie.sc, by far the iim.st iiumeious of all, who aie graiiually 
I eoh\ citing the .Mai ly juaiinsula into a seeomi Ohina. Tiny 
j h.')\e alre.idy monopolizi'd tin* mining and agricnltmal 
I industries, as well as the retail fi.ide. and h»cal sliip[)ing. 

j VU!i..ugli V inirl\ kllMW U to llniiilji Jf Jits IS tijr \lJli if lin.’.ollrsIH, 
audrsiii i>y tin iii iilre.idv dt.s-i ilnd as ,i “ lw*gii» I .at riinuia, ’ oi 
I ]m iIi.mI l.md, tli.- M.il.iy pi'jim.snl.i ii.i liisttmC ri.i.lilii.ns 

I til. Ill lliM I.SlIiriMitiny. Ac. oi.hn.r In He- n.ituo wnli-is llic 

I I’ll t .'•cfil, lilt lit w.in iii.i.I.Mir Snig.i-j.iii.i, ,,i till “ bi.iji ^lt^ . iImoiL 
I ly .n l.y C|U 1 -|. 111 |^ finiii ihr lianks uf .1 umi in SuiiKiti.i. 

; r\[.rll.Ml frniii Sili;,.iJ.nH‘ by 111 '* •) .1 \ .'UM* v l.il|M Ma i.i p/iliU , tim 
j C"l«»iii - Is t()itinl* 1 1 t he < i t V lit ,M a f.ni ,i on t lie .• on i h we i i oast of the 
in.nnl.iTi'l in I* mm thC'i ]M)in 1 t he i nltnn >1 .imj Moli.ininicil.in 

M’ll t\ . nf SmiiJitia arc .'^n[»j)n.sMl to Invc .npri-ail over tin* 

ulmlc iiciijiiMila, u hcic they liiul jilrcady ♦■kI.jMc a nniiil.cr of 
I’llty I'li.ilcai .stales, \\h«*n tin* l’'>itu'.;in ninl<‘i .\ llin<|ni'itjin‘, 
I*. I- ’cl M i!.i\ i.'i .iml ic.lm*r.| .M.il.ns . m ir,n. li. ing t Ini .o to 
si\, tal\.*n on tin* tlanl. by tin* lMn.i}i.''in'-., while tlnni pi.i'j,iess 
iioiihwanK w'.is tun II (I by tin* Siaim M. . oniinii.ill v |•n•.^lIl': Idnlai'l 
• ti'oin Iinloa bimi. I hn M:ila\ s of t In* pcniinnl.i, .-Ner pioiK topna. 7 
.nnl law 1 . s-nes.N, Jnivc iciii,iiin.(l 111 a iinnc m 1 . nn-. Ill'd -l.itc 
: til moot down to the ])re.scnt linn*. 'I’ln* iVn tigpic.se Inld M.ihn.nlor 
om huinhcd :ind tliirtv ye.ii.s, wln*ii tin v wdc .s'lppl.int. •! in Idll 
by tin* ihiieh. wlioyieldt.l m lipa to tin* Knglisli, amt timillv ni 
Isyi snncinb'rcd nil their po'^scssimis mi the mainlaml to (jical. 
IWitain in c.\eh.inge fm* lieiicoolcn in .I.ivj. i’miang and Sing.iporo 
li.idnhe.idy bn n oi enpied by tin* Biitish, uho, b\ 1 lie suppiv^ami 
ol pinny and ilic old monopolies, tin- proclam.'it ion of fii i- ti.nlo 
]uiiieiplr^ the exiunide i>l' a wise jidniini -,1 ratir.ii and tnal:.--, with 
tlmsunounding states, liave ^oadnally l.dd ,i .‘^olid roiiinbition for 
the fntni.- ).io-.j>erity of this disti.iete'l l.oid. ( \. II K 

MALAYS (Orang Mal.iyii, “ Mnlny Men ’’), tin* dunlin 
ant peojilo in Alalaeea and the, Last cm Arehipehigo (hi'Uct) 
often called Mahiy.sia), where they are ili\i*rsely inter- 
mingled with other races, and where tln*y have re[ire.'.cnle(l 
the local cultured clement for over two thousand years. 
The Millays jiroper, that i.-i, iho.si* wJio (•all thein.'^eUes by 
thi.s name,*'* who speak the .standard Malay language, and 
wdio pnsse.s.s a common .sentiment (d' racial unity, are found 
in compact imisse.s cliietly in the Malay peninsula as fur 
north as S'" or X. lat., in the, a.(ljacent i.slamla of Benung, 
Biiitang, Lingen, A*c., and in Sumatra, of which they 
occupy fully one half, mainly in the south, along the 
cast coast, and on [larts of the west cou.d. In these lands 

•’The l.'rm Alma, .1 coiiupt form of Telmga (Trlugu;, u .ipplie.l 
tliruii'dioiit M.d.iy'^i.i to fill tho «,t fn-h i s.-ttled 111 llul 1. i,;c.ii 

‘’Tin* on”.iii ot tin-, woid Iihs given n e to inm'li coiitioMi >. Il« 
df rival loll I'loMi tlic Javanese mn^laifUy lo lun or lie.*, mu t li.j 
rt*.ic.‘ti*d as gnmiiiidtically imi»os.siblt*, for this e* a Inn* foTm, 

wlioicas till* national name is sti*i.tly m/Jri firnt, Imii'.* .il\\,i’*s usoin • 
paiiicl li\ i imun. Vuleiil> 11 points out (/i. ;.#/// //< i/e/'* < 0/ Sif/U'ifm, 

]i. 18 ) that the name is specially ap].!io.l tri Suiu.iti.i 0 « tin- 'jicfit 
yuiigfi-jjjgu-Maldyii tribe of Iho Suiigei-pagu auiitiuoiis .li-l 1 u't, and 
it beem.s on the whole most piobaldc that it wai or ;',ni:dly th*- namu 
of souiO local lube, wliua rose to pie*cmLijencc. 
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alone they are really indigenous, and regard themselves 
as the aboriginal population. Elsewhere they are met in 
scattered communities chietly round the coast of Borneo, 
in tho Sulu Archipelago, in Tidor, Terutjte, and some other 
members of the Molucca group, where they are held to 
be intruders or immigrants from Sumatra. 

Long considered as aiiiiideiK'ndeiit division of mankind, 
the Malays are now more generally aflllialed to the Mongol 
stock, of which A. K. Wulhice, I)e (.j)u at ref ages, and other 
eminent naturalists ns^ard them as a simple variety more 
or less iiiodilieil by miAture with other elements. “The 
Malayan ratje, as a wiiole, inuloubtcdly very chwely 
resembles the I']:ist Asian pu[MilatiunH from 8iam to 
Manchuria. I was miuli struck with this when in the 
island of Bali J .suw ('liinesc traders wh(» had adopted the 
costume, of that eoiiiitry, and who could then hardly bo 
distinguished from Malays ; and, on the other hand, 1 have 
seen n itives (d* .lava wlio, as far as physntgnorny was con- 
cerned, would p!iss very well for Chinese.” ^ In fact, the 
typical Malay can .scaroe.ly bo distingiiislied anthropologi- 
cally from the tyiu’eal Mongolian, lie is described as of 
low .stature, averaging little over !) feet,- of (»live-yclIo\v 
complexion inclining to light brown or cinnamon, bracliy- 
ceplialou.s, with somewhat flat features, high cheek bones, 
blaek and slightly obliijin'. eyes, small but not ilut nose, 
dilated nostrils, inoiitli wide but not projecting, hands 
and feet small and delicate, legs very thin and weak, coarse 
black hair, always huik and round in section, scant or no 
beard.'* 

The dc[iarture from this descri[)tion so fre(piently noticed 
in the arclii[>clago must be attributeil to interinixturo with 
tho black BapAan stock in tlie <'ast, and wdth a distinct 
pro- Malay Caucasic element in the west. Tlie presence of 
this “ Indone.siaii” clement, as it is called by Dr llamy, 
may now be regard(*d as an Jis(!ertained fact, the recogni- 
tion of wdiich will hel[) to remove many of the ilitlicultie.s 
hitherto associat'd with the natural hi.story of the Malay 
race. It at once explains, for instance, the apparent dis- 
crepancy betwoe.ii the foregoing description of the ordinary 
Malay and that of the Batlas, Oraiig Kalui, and many 
other Suin.itran and Bornean peoples described as tall and 
robust, with regular features, .symmetrical figure, light 
complexion, brown and wavy hair, and general European 
appcunincc.'* 

These coiiside.ratioiis also enable us to fixthr; true centre 
of dispersion of the Malay race rather in Malacca than in 
Suimitra, contrary to the generally recLived opinion. If 
they are to be physically allied to the Mongol stock, it is 
obvious that the earliest migration must have been from 
Ifigh Asia southwards to tho peninsula, and thence to 
Sumatra, possibly at a time when tho island .still formed 
part of tho mainland. Tlie national traditions of a disper- 
sion from Meiiangkabo or Balondiang in South Sumatra 
must accordingly bo uiider.stood to refer to later movcHients, 
and more especially to the dilfusion of tlie civilized Malay 
peoples, wliolir.4 ucipiired a really national development 
in SumatiM in conijiaratively recent time.s. From this 
point they ^pi i .id to I bo jieniiiMila, to Borneo, Siilu, and 
other parts of Malay.''ia, ajtparrMjtly since their conversion 
to Islam, although there is reason to believe that other 
wave.s of njigr.itiori nmsi liave readied Further India and 
especially Camboja, if not, I’rom the same region at all 
ovonts fi.iiii Java, at much eailier dates. The impulse to 
these earlier inovenn iit.s mii.st be artiibuted to tho intru- 


^ Wallafc M Malay Archiptlaya, atli p. 

^ Muller says 4 ft. () in. 'to It. ; W.illai.- f) it. 2 in, to fi ft 4 in. ; 
Flnwer ft ft. 3 in. ; others fi it. 

^ Sre l>r A. 11. Moyer, Mt/ia/n/.i.-n/ an/ r.t'rlin, 1876, p. 7. 

* SeeSdiouw-Saiitvoort, in Amutlem tit' /’AV/zv/nr Orient^ 1878-79, 
|j. 148 ;.and MuiiUnu, /Vuc. Jiui/. Utvl. .Size., 18M, j». 


duction of iDdiau culture through the Hindu and Buddhist 
missionaries, perhaps two or three centuries before the 
Christian era. During still more remote prehistoric times 
various sections of the Malay and Indonesian stocks were 
diffused westwards to Madagascar, where the Hovas, of 
undoubted Malay descent, still hold the political aupre* 
macy, and eastwards to the Philippines, Formosa, Micro- 
nesia, and Polynesia. This astonishing expansion of the 
^falaysian peoples throughout tho Oceanic i^reu is suffi- 
ciently attested by the diffusion of a commoiL Malayo- 
Polynesiaii speech from Madagascar to Easter -Iipisid^ and 
from Hawaii to New Zealand. See Polynesia,'^ 

The M.'ihiys proper li.ivc long be»'ii divideil socially into three dis* 
iinc.t group.s, - ilie Orinnj HniM, or “ Men of the Soil,” that is,, tho 
uncivilized wild tribes ; the Orantj-hiut^ or “ Men of th^ Sea,’* that 
is, the srnii-ci\ili/ed tlo.iting ]K)pulatum ; and the (h'ang Maldptt 
or “ Miihiy Men,” that is, the civilizeil Malays with a culture, a 
literature, and a religion. Tho (iraiig Bem\a, called aljK) Orang 
Oiinany, oi “Highlanders,” and soinotmio.s even Orang-kUaUf or 
“Wild Men,” eonstiliitti the. aboriginal Malay eleiiieut, the “raw 
material,” so to .say, of the ince, which lias hitherto reinafncd 
whidly unaHeeted by fon-ign inlluein-c.s, and which is still grouped 
ill .small 1 1 ibcH at .'i vei y low stage of culture, living nearly exClUsWely 
by tho elm.se, and abnost de.stilute of all .social orgdui/atiou. ’Itl^ey. 
are ffoiiid eliirlly in tlie more inaeees.siblc wooded Uplauddlof ' 
Malacca and Smiiaira, in tlii‘ fuimei legiuii more or le.S8 intinia^lV'' 
a.ss(»e,ial,ed for iigis with thi? Nt-griln trihe.s, and in the latter isla*^id ' 
a]»parently tin- .solo orciipier.s of the Inml from the first. IntenUe- 
diiitc hoLweon tin* Orang Bi iiiia ami (bang Muldyu are the Orang- 
Jjiiit, the “Soa dipsies” of Knglisli writers, who still occupy the 
same low .social po.sition that the\ held when tho Portuguese fi^t 
n*ached Malji\sia. Tin y weie tln n described by De Biirros undci 
tho name ofCellates or “people of the Straits,” as “ a vile people' 
dwelling more on l)i(> sc.i than on the. hind,” and “ living by fiflh"> 
ing and robbiiiLj”: ami this desi npt ion i.s .still largely applicable*;' 
ultlioiigli piraey is mor .ill but .suppres.sed in the Eastern wat(irs,V' 
The Bajau .'iml Mill.iii.iii of the Siihi /\rehipelago and neighbouring ; 
coii.st lands abo belong to this class of sea nomads. Lastly, tjic OraMs 
Miildyu are that, .section of tlic race wliicli, under the infiueiice fiw'j! 
of the Himius ami tin n of the Arabs, ha.s developed a nationtd life', 
ami c.iilture, and uliiili lias founded more, or le.ss powerful politicid'x 
.stato.s in vaiioiis parts of jlit* archijielago. Bui Iiere again it’ 
necc.s.sary to dlsiingnisli belwei ii the civilized Malays proper, and;* 
the other civilized liniiicln.s of the race, to whom the term 
i.s never apjilie:!, and who sjieak I.mguages wdiich, while belonging . 
to the. common Mal.iy linguistic family, dillbr greatly from the'” 
standard Malay s[iee( h. Tiie, chief divi.sions of all these civilizcd';< 
communities arc as under 

Orang .Mal.lvu: Mcnaiigkabo, Palemhaiig, and Lampong 
Sumatr.i; petty states of the Malay Peninsula; Borneo; T0or';/ 
Tcnuite. " . ' 


Sumatran group : Ailiinesc, Urja.ng.s, Pa.s.suniahs. • 

Javanese gr(»U]» . Javanese jcojier, .'^umhmese, Miidurusc, BalinesCi/^ 
(Vlcbcs group : Bugis, MaTigkas.sani, and olher.s. , 

Philippine group : Tagala.s, Bisiiyaiis, Bicol, Sulu, and othira,\ 
Outlying groups . Hovas of J\la<l:iga.sciir, Fonnosaii IslandijijB. • 

In all thc.Hc ti lihtinctly Malay jJiy.sical typo decidedly 
dtzininatcs, wln-rc Iscwhep* in the archipelago the sO-Cf' 
Maliiy.s ari' olteii .ilhcr “Indonesians/’ in whom the distb . 
(’aucasic ])hysical t\pc predominates. Such ostKJcially ara*<tlljil> 
Battas ami Orang Kubu of Sumatra, the Nias and MentAW^'S 
islamler.s, tin! K^^^an^. and iiinny of the Dyak trilics of Boniio.*! 

Ill their teiiipeiMiiK iit no hss than in tlicir features the MaG^;^ 
.still betray their .\si.iti( origin. They are described as of ft tacitUliv^' 
umlenmiistrative, ilispfz.sition, little given to outward luauifestatiouft^ 
of joy orsoin!W, \et ••strcimdy courteous towards each utber^ 
as a rule kind to their woimui, children, and domestic auimilh]^! 
Slow' ami delihcrate m speech, mutlier elated by good nor depj|plil^d ;< 
by bad fortune, noniiallv imp .ssive and indolent, they ate- 
tfieless e.ipabic of ihr givate.Nt exce.sses when thoir paSsioi&'fttft'' 
rousisl. U ruler the in lluenee of religious excitement, ICSSCB at.gUub* 
ling, jealousy or other domestic, troubles, they are <gtcn.^(Bd2<id "by ' 
the .so-called “ .ntmik ” fever, when they will rush Wildly '^jjhtoUglr^ 
the crowded .streets arinnl with their sharp krisses, CUttihg^QWttc 
all who cross their path with increuihlo fury and v^thput tho'le&t.^ 
iliserirnimition. Amongst the practices and pro^sitieS Wluch'“ 
connect them with Hie Mongoloid inhabitants of Indft^Ohiua.ti^A 
mo.st striking are pile-building, especially in 
eoek-tighting, univer.stil throughout the archi]Mla^';^i|(Hlodhccd 
taste for (uitresceiit llsh, with a corresiionding dudilcePfM^j head- 
hunting (Borneo ami Celebes); large ear-oni'a)nlkwtk,>‘gr^tiy'du« ; 
tending the lobe ; husband entering the wife^a l^Uy; and, zftthe^ 
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txchanging his own for his child’s name; counting hy numeial 
auxiliaries, such db pebble, chief, log, mountain, featlior, be.', 
aoootding to the nature of the object.^ 

,The race is on ^e>^Whole of a slugguh intellect, inferior in 
natural intelligence eiren to the surrounding Papuan populations. 
Dr Montano tells us that in the girls* school at Malacca, coiidiictiHl 
by the RomaU' Catholic sisters, the Chinese children take the first, 
the Mantra8.(aborigine8) the second, and the Miil.iys the hist place 
in order ot capacity.’ ' Unaided hy foreign iiiflui uces they m‘V(T 
attained a higher culture than that of the “ Sea fJinsies*’ ; ami for 
their lotterii, most of their arts, and their religions tlu‘y are in- 
debted eithei^to the Hindus or the Arabs. (A. 11. K.) 

• ■ Malay Langnaye and fAferatnri'. 

r'. The- Malay language is a meniherof llie Malayan seetion of the 
Malayo-Pplyncsian class of hiiigiiage<«, but it is by no means a n^- 
pr^ntative type of the see.tion which haslaheii its name Ironi it. 
The area over wnlch it is spoken eoiuprises llie ]M‘ninsnhi of Mahtt rn 
with the a^acent islands (the IMiio- Lingga An*liip.*higo), the giejit. r 
part of the coast districts of Sumatra and llorm'o, lb(‘ senfiort^ of 
Java, the Sunda and llanda Islands. It is tlie gciuTui medium of 
communication throughout the, areliipelago from Sumatra t<i the 
Philippine "Islands, and it was so upwards of tliree huinlred and 
fifty years ago when the Portuguese first appeared in those parts. 

There are no Malay nnmuseripts evtaut, uo moiiuimuitul rerords 
with inscriptions in Malay, datiiig from before the spreading «»f 
Iriam in the archipelago, about the end of tlm 13th eentury. Hy 
^me it has been argued from this fact that the. Malays possessed 
no kind of writing prior to the introiluetion of the Arabie 
alphabet (W. Robinson, J. J. d(! ITolluiider) ; whereas others have 
maintained, with gi’eatcr sliowof j»robabilitv, flint the Malays \V4‘r<*. 
in possession of an ancient a]]di.'ib(>t, and that it was the same ns 
the Reehang(Mflr8dcn, Kriederieb), as the Kawi (Van <ler Tuiik), or 
roost like the Jjampong (Kornb all of wliieli alphabets, with the 
Battak, Bugi, and Macassar, are nllimalely InuM-able to tlie ancient 
Cambojan;diaractcrH. With the Moluimmedan eomjne.st tin* INm^o- 
Arabio alphabet was introduced among the Malays ; it haseontiiiued 
,fl(Ver since to ho in use for litcii ary, religious, aiid busiin*ss [mrposes. 
.Where Javaneao is the principal language, ^Malay is sometimes 
found - written with ilavanest- < li<ara<1ei.s ; and in Puleinbang, in 
‘ ,ihe MSnangkabo country of Middle Sum.itr.i, the lleehang or 
C^Benchong cliamcters an; in geneial use, so called fnnn tin* shaip 
and pointed knife with whicii they an* cut on fin* smo4>lh side of 
r^baroroo staves. It is only since the, Dutch have est aid ished their 
^fUprcmacyin the archipelago that tin* Ihnnan eliaraeter has 4*ome 
bo largely used in w'riting ami printing Malay. This is also the 
, •'COSO in the Straits Settlcjiienls. 

By the simplicity of its phonetie elements, the reguluiity of its 
fframmatical structure, and tin* copiousness of its minlical voealm- 
>‘!wTyi the Malay huiguagu is singularly well-litted to In* the litnjna 
{throughout the Indian areliipclago. It possesses the live 
‘.fVOWelft ia, 1, 14, C, 0, both short and long, and tnn* pure iliphthong 
•. pw4. Its consonants are k% g, ng, ch, y, ^ (/, //, />, h, ///, g, r, /, 
Sf A.' ..Long vowels can only ot-ciir in o]K*n syllables. Tlic only 
?-p^lble consonantal nexus in purely Malay words is that of ;i nasal 
(ikhf mute, a liquid and mute and vice versa, and iiliuuid and nasal. 
iEfand A are all but sujtpre.s.sed in the utteraiiee. I’urely Arabic 
iiro only used in Arabic words, agieat number of which liiivo 
received into tho Malay vocabnhirv. Hut tin* Arabic ebarae- 
even less suited to Malay than to the otln*r Kasteni langnage.s 
‘ which it ha.s been foisted. " A.s the sln)rl vowcK arc not marked, 

. would, in soeingi f.g.f the word Im/ng, tldnk first, of hinlang^ a 
.Btal’; but the word might also mean a. iuige scar, to throw’ down, 
'tO^teadl rigid, mutilated, enceinte, a kind of cucumber, a redoubt, 
IkCCOf ding as it is pronounced hunting^ htntangy buntang, 

Anting, bonteng^ hen f mg. 

.. Malay is essentially, with few ex(!eptions, a dis.syllabic, laiigiuigc, 
Uid^haltyllabic accent rc.sts on tin* jwnultiniatc unless that sylhddc 
; is Of^'^nd^'Short ; e.g.f dfitang. nainana, bc.sar, diuiiijtalkuiiiialah. 
TCotHtgiHi the form of a root word indi(*ates the grammatical eate- 
gorVift'j^hich it belongs ; tlius, kasib, kindiic.ss, aircetiomite, to 
a proxy, to exchange, instead of. It is only in deriva- 
tive 'words that this vagueness is avoided. Dj’riv.atiim is cIIccIimI 
' by infixeSii^^eEfes, affixes, and r(*duplientioii. Infixes occur moru 
mrel^iill^l^hiy than in the cognate tongues. Examides art; — 
noise, gv/muruh^ to imikt; such a noise ; liinjuk^ 
t49fji4A, the forefinger; rhnrhnk^ to pierce, cherUchitk^ 
^'inhe* import of tlie firetixes me (meng, meft, inrn, 
p5n, pein), ber(bM), per, pe,l, ka, di, ter, — and 
i, lah— will best appear from the* following 
Ofd djOTf to teach, to learn ; wPngajar, to instruct 
, diction) ; W/d[;ar, to study (state or condition); 

one, trans.J ; mhigdjarkan, to iii.stnict 
to BOjDietikipg, ‘,^itaative)' ; ^ngajar, tne in.structor ; pHdjar, the 




to>ini;tfei 

^ atockade.!; 
mem),! 


tf. * .^1* Vnilb, Anthrop, Soc, for February 1880. 

for March 1882. 


learner the lesson taught, also th(‘ .school ; p^ajdmn, 

the lesson learnt ; didjar^ to be learnt ; tHdjnr, learnt ; thajarkan, 
taught ; t^rajdrij instructed ; [pMja (from raja, prince), to recog- 
nize as prince ; pHraJdkan, to crown as prince ; karajdan, r(»yaltyj’ ; 
djarkanfah, teach! Examples of reduplication mo - ajar-djar, a 
sainted person; djaV’hMjnr (or bNdjar), to lx* Ic.miing and teach- 
ing by turns ; similarly there are forms like djar-nif ngajur, bhdjar- 
ajdran, ajar-j^ri, mhnpl^rdjar, w.hnpHdjath'nn, mtinphafdn, 
itrbcIdjitrkan^^bf/Wajarkan, &c. Altogether flicrc ai** npward.s of 
a huinlred possihlo derivative, forms, in the idiom.'itic use ot which 
the Malays evliihit much skill. See e.sjiecially II. voii Dewiill, /»,• 
rnruii't randt ri/iff^'n drr Malvische taaf, Batavia, ISdl ; and .1. 
I*ijn:ippel, Miih.iaoh-Ilollnndsch iroo)'tlrnbork, Amsterdam, lS7r», 
“lnlei<lmg." In «*very other respect, the hingnagt; i.s cliaracteii/ed hy 
gri'.it siinplic'itv and indefniiteiiess. Tliere, is no inllexion to dis- 
lingni'.h number, gender, or cast*. Number is never indicated when 
the .s.*n.'^e is ol»vioiis or can In* gathered from the context ; ollierwiM- 
plm.dity is i‘s.piisscd by adjectives such hh sngdla, .ill, and buii,ik^ 
loinv, moil* r.iicl\ bv the icpciitioii of tin* noun, and the indctiiiiic 
.singular hy .v.r ..r so///, one, with a clas.s-\\(nd. (lender may, if 
lie. 4-.saiv, he distingiiislied hy the words Uikt-ldki, male, and 
pt'ini/ipuitn.^ female, in the <*ase of persons, and of /o/zA/// and //c/y/zo 
in tile case of ;iiiiniab!. The genitive c.ssj* is generally indicafcil !>y 
the position t)f the word afti r its governing noun, vVlso adj»*ctives 
and di‘iin*iis1 lalive proiioniis b.-ivc llieir plines after tin* noun, 
(’oinpirison is elh‘i*tcd by tin* iisc of paiticlc.s. Iiistiad of the p^T- 
son.il pronouns, both in their ini! and abbreviated foiin.s, eoiiven' 
tion.il nouns are in frcijiient use to indicate the social po.sition or 
r**l.ilion of tin* lespcctivc interlocutors, as, /*.(/., hanilut (mm, the 
in.ist4*r.s slave, J., 'rin-sc iioiins \.m\ according to the ditlerciit 
I«Kabties .\notlier pcciiliai ity of Malay (and likiwisc of (Miiiiesc, 
Shan, Talaiiig, Ihnincsc, ainlSianie.se) is the use of (••■itain clns.s- 
wonl.s or I oclticieiits with nnmeials, such as uronif (iiuin), when 
speaking of jMTsoii.s, th>r (tail) of aiiiin.ils. kijmig (pn*ic) j/f flat 
things,///// (seed) of roundish things; Injt ti-lur, live egg.s. 

'i’ljc nuiiiheri/f these (‘Ifiss-words i.s eonsidciable. M.il.iv vcihshavo 
neither ]«i.soM or number nor mood or tcn.M*. The last t>\o are 
SMiiictiiocs iiniicatctl ]iy partiides or anviliaiy vi ibs ; Inil the.si* ,ir« 
giMicr.illv «ii'-j)cns«*d with if the meaning is sutlici* iilly |»lain without 
them. The Malii\ s avoid the hnihliiig up ot long .s< nicnccs. 'fin* 
two 111 . till mil s by will' ll tile order of tin* Wolds in a sentence is 
legiil.itc'l are- -sniijeet, verb, obji'el ; and qiiiilifjing W’oids follow 
those which they ijnalifv. This is quite the revel, se of what is tlie, 
rule m IhmneM*. 

Tlie liistoiy of tin* Malays amply aceonnts for the number and 
v.iiii ly ot foreign ingredient < in their language. Hindus appear to 
li.ive .settled ill Siiiii.itra and Java as eailyas Ibe 4tli eentury of our 
eia, and to li.ive I'ontinned to exereisi; sway ov»r the native ]Mqnihi- 
lioiis for many emluiies. The.se received from them into their 
1 iiignage .i veiy laige iininber of Sanskrit terms Irom wlii' h we emi 
infertile n.ttnre oi the eivili/.ing inlbieiM e imparteil by the Hindu 
lulers. Not only in words eoneeining ( oinmeree and agrieiiltiMe, 
but alio in t<'iins lonneited with .soiaal, religion.s, and .idiniiii.sti!i- 
tive jn.itti*r.s, tli.il intliienee is traeealile in Malay. See W. E. 
Maxwell, M'liufa/ t'f' tfi*‘ Maltdf I,imgn(t,ijt’, p[i. wliero 

this.snbjiei isiM.’iled iiioi’e fully than by pie\iinis wiileis 'I’liis 
SaiisKiil el'MH'-nt fnriiis .sin li an iiitegial p.iit ot itie M.ilav \oeahii- 
liiry that in i'j'ite of ' s Kiibsi (|nent inlicaon «>f .\i.ibie ;ind Per ^iuii 
W'oids adopted in tin* usual course of Moliamniedan eoinjin st it h.'is 
letained its aiieieiit citi/eii.sliip in tin* laiign.igr*. The iinnilicr of 
I'oi tngne.se, Kiigli.sh, Dnteli, and ('hiin -'e w'ords in Malay is not 
considei'al)le ; their jire.sein'o is easily .ier(»unted for hy irolitieal or 
eoiiiiin*reial contact. 

Tin* .Malay language abounds in idirtin.i tic expressions, w hir*b eon- 
stiliilo the cliicl dillicnlty in i^s ai qiieation. It isspaiingin tlio 
use of jieisonal ]>ronounM, nmi ]ii'ibth impersoniil niid elliptical 
iliction. As it is rich in sper-ihe, expic.ssions lor the various iispei:ts 
of certain idj-a.s, it is iccjuisite to enqdoy always the most appro- 
jiriale term suited to tin* jiaitieiilai aspect. In Maxwell’s Manual, 
jip. ]‘.!0 V'/., no le^.s than .sixteen terms are given to expie.ss the 
dilferent kinds of striking, as inaUv h>r the ditlereiit kinds of spr ;ik- 
iiig, eighteen tor tin* vaiions modi'.s of f ai ryiiig, &c. An niirnce.s- 
sarv tlistinelion li.e. tie n nnule hetw'eeii lligh MaUnf .md Ltar 
Miilap. The la't»*r is no .sejrarati* dialect at all, but a mere biognc 
or jargon, the medium of iiitereoiirse between illiteii'l** natives Miid 
Kiiropeaiis too indolent to apply tliemstdves to tin* aeqni.sitioii oi the 
language of the pi^oph* ; its voeabnlary U nnnb* nji of Malay wmds, 
with a eonventional admixture of w'ords from otlier languages; .ind 
it vaiii's, not only in ditfenmt loi-alities, but also in pirrpoition to 
the individual spi*aker’s aequaintainr with Malay pio)ier. Tin* use 
is dilferent a.s n*g.irds llic term Jdiri a.s applied to the M.ilay 
language. This ha.s its origin in the namf*s (Iix-.d .I.iva and Lesser 
Java, by wliich the inedijeval Java ami Suinatin were c.ill^al, and 
it aeeordi ugly means the language .spoken along tli** eoasU of the 
two g’*eal islands. 

Malay is probably spoken wdth greate.st jmrity in the Khio- 
Lingga Archipelago ami in the independent states of Perak ami 
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Kcilah, on IliP western coast of ttie peninsula of Malarca. ' In. oilier 
billies of the peiiin.sulu (tloliur, Triiigf^anu, Keluiitaii) dialectical 
divergencies iwitli as to jironuiieiatioii and the use of words have 
lurii noted. Tlie most important and the most interesting of all 
the Malay dialerts is that of Mi riangkaho (Monangkarhau) in the 
residi-m v of I’ji'lang and in I'piii r .latnlii, in r«*n1ral Sumatra. It 
aliounds in diplitliiinus. and ]*ti li rs loi-alic to consonantal tormina- 
liori.s, thus I'll uj'jjiiig imal n! aicl #// into ^/\ // ,nul|||[/* into ///r, id 
and or into ^/.v.-md at iiilu • , e. Iiiio hu l\ I'lnal a mostly passc.s 
into o, sii that foi m/^/'o/'i/ aii<l '^•nln-for tlo-y say sittft^'o^ suf/fyo \ 
the cniphatii* -/ri/t is liJiU' d iitlo -itmlnh oi itHiluh Ini ; tin* prelixrs 
htr^ /'M', ffr a) I* rliMii'.n-d in In hti^ jio^ to, or horo^ '/loro, ioro. 
Among oilier dian-fi', m jiioiiiiijciation may noted vnnnt for 
munfjho tn|- inol't, lot lol lotfi ; 1 liey n^e iion lor //0//7, ?///' 
\oi' tirmtol, , it* it lor /*/'//, t^o' im itth/oi^ ftoi foryy*/^/, Kd \ov jdoht 
*S;c. In so di'dii' l, of Miiiangkaho (ralcmli.iiig, licbongl the 
liejidiong i ll. II ii h! j', ill 'ji iiri.il iiM* in \M’itiiig this dialect, for 
wliidi |iiii|ii il 1^ f.ii I'ltlci sihImI than the Aialdc. As rally as 
1.S2J a Mii.ill Ii.kI lln iislonis and tiaditnnis of Moko-Moko, 
in t il .1 diii](M t, u IS |iiititcil \mI 1 i a lianslatioii at licncooleii. ihil 
it IS only ill n* cut years that tin* Dutch have conniiciiced to j»ay 
the dialci t tie* aflMilioii il dc^iov'cs, liy publishing texts, witli 
1 1 III litci at inn and 1 1 .m-dat inns, and sn|>]dyiiig ntlici inatt*! i.ils for 
its ill Vi tigilMii See the Tt <nis>n t nuts and ,/»o////#//of tin* Asiatic 
Snenlii-nl liata\ia and the fbigiie, the ! tnt tsiln- ( i nt\, xwnX more 
• |)e< i.ill \ t 11.' pliil(iloLde:d jmilinii, b\ A Ij \an ll.ix<dl,of Mnhttn- 
Snnniii-I^ 111. 1 (be\d»li, b''''h), wheie also the l»esl mmiI flllh'st 
ai coiint oi the Ib'iielmiig di iia. t'T is to be found, nf otlier M:ilay 
diale ’Is in Siini.ifia, only the one spoken at A<*hili (Acliiii^ d»‘sei \ es 
nn ntion ; in .li\a tin* Itat.ivian dialei t .slioxrs tin* most maiked 
j)i*euli irilicv,. 'File numerous and greatly divergent dinleets spoki‘ii 
in the Moliii‘(\'i Islands ivahial'le informulioii mi wliiili has been 
.supplied liv 1 ' S. A. de ('h rcj, G. \\ . \V. C. van llnevell, ami A. 
van Kkiis) and in 'Finior ililb r so mnleiially from the Malav »if the 
jieninMiIa and of Memingkabn tlint tliey cannot be* called .Malay 
iliilii’ls at all; while. is the M.ihiy sprdvcn in .some ]»urts oi the 
Min.lh.is I i(’el-bi ■»» se:ir<*elv dill'ejs I'lmil AbilaV plojM'i. 

'Flieie i'> no giamni:ii of M;.la\ b> a native AViilei with the side 
exi'eid ion of a -.mall liiiel ol D* pages, entitled linstottu 'Ihotihtu^ 
b\ It.ija All Ilajii of b'hio, wiinh was lit liogr.iplied in island 
oi l’.*iieii';.(l in l.'',‘»7. A. Pig.ifelt.i, w lio accom ji.iiin d M.'igelhin ill 
lii'i lint \ova'.' tie liiG Kniopeuii who.si 

\ oi'altiil.'ii \ ol Mal.i V woi .Is < I f»n . lia . « oiiie (low n to ns. Ne\tinthe 
lit-ld well* the Dnti h. who pio\ nh d a medium ol inteiioui.^c between 
their ti.eh n .ind the M il.iv V I loiit iii.m’-. J ti,s>t,n/,it f oiiit 
fUntf'tt 'if'i'iis / Ih'ti'li, Midnti, ‘\*t Mntotristi^ .ippeal'ed at 
II) Ihht. ,,iid It iii,i\ he noted 111, it the AlaluN spoki u 
dms dots no| appeal to lia\e maleiiallN alleied .sime. 
di il-eou"! . 1 '^ ^ ed ill Fiiglidi aiid Mal.iy in Since 

III Ml 1 dnt ion.ii ie-s, and < oii\ "is iiion books li i\e 

Inmndit I’.ic'.li'.li .md Ihilili wiile As the liesl 

in lp^at |.ie-.('nl .i\ al d !•■ lor tin ‘tnd\ ot M.d (N ni.i\ b 
inemh'il A I' M.l\^\el^- Mfiiin.ti if lh> Mnlon l.o it>(iiotf> ^ 
Ijondoii, (espeeia’l\ \ ibi.il.le tor its full he ii niimt ol the 

idiom;^) ; I’. F.ivie, fiiiir n/nni* if* lo fotniin Mitio!'', Vienna and 
Tails, l,s7i) ; ami J>n-(niitini,i, .]tit fn is- /'rn nni T'., volb. ; 

f ret nUi/tn ‘t iir I > s Mot-H'i, th , ‘J^ol'., , ,1. .1. de Holkllider, 

i fit tnih m t tnf tnf th A. nUttltni (t< t Mttt* t <' tunl tn lilft'rhlitnf>^ 
l^oeda, 1 : .1 Tijn.ippel, J/oA . Sjtt (n>/. / ti .i\t , Hague, l.srnl ; 
and ]/ifli'isr/t-iffil/if/.f/', it Jl ni>rti> ntutt i. , A iii>1ei(l,ini, b'^rb. The 
pi lilting of Von Di'W.iir.s Dirtnmot if, edilid liy M. N. \an der 
Tnuk, IS '-till Ml ]irogics. at Tita\ia, 

l.ittrufui' -Tlieic aie two kinds m| Mal.iv ]>opnlar literatniv 
the (Uie in ]iiose, llieothej m poetry. The torimr launpi i.se.s the 
l-iovi rh^, llie litter t In* “ji.intmi.-..” “ .\gi H’lilinie, Iinntiiig, lishin.g, 

i.o'it in.o, .iml woo.i-ei lit .ii(> tin ii|i.ilii>n. m .leeoiiijdisbnieiit.s 

will'll ini Ills]) iMo.t ol ill.- ilhisl rat tons. :iml the miinbei of bea.st.s, 
I'ltils li-.li* .am] pi nits- niimed in a (olleellon of Malay pioverbs 
will 1" ! 'Uiid lobt ‘omiderahle” (\V. K .M.iNwell, Motfut rrorrrhK). 

II *' UiiuLilt pubh* hetl .1 eolleitioii in the JiiJflrOtifU Utt iff. 
tiioll. it . 1 /' i III .V /. i.Ioiiin.il of tin' A- lat ic Soeiet \ of llie llagni') 
foi iMh'., I'p. ■‘'7. S' '* also,], llabbeina on tin Men.mgk.ibo pm- 
veib., in \ois ;md \\\i (.1 tin* Ikit.iA i.ni 7’//(/s» /// ///, and 

Time’s Jthtiiiri I, Mntfics yniiiri/is^ '/nt,s.s/ III. 'File ]i.intniis aie 
improvised p-n ’ii', /«‘n' i.iIIn (tiioiigli iml nei l■^.saril^ ) of four lines, 
in whifh tin* tii t mi l third ami tin* seeoml and fourth rh\mc. 

n’lie\ aieni-'Clv lo\ » |••ll in . and thMr<ljii*f| iili.irity is that the 

in< iiiiiig inteiidi-'l tn 1.. .on\e\ed is expressed in the .seeoml eonjdet, 
wheje.'t.s tin* first lonl.iii's -i ‘imdi m disl.int ulhision to the .seeond, 
01 ofit'-n has, beyoml th- ihMi.e, no eonnexioii with the second at all. 
'Fie '.Talays are luml id l•■.‘lllng such iliMin'.s “ jn alternate contest 
i»rs(*\ei,il hours, tin* pfrieding paiitiin fm iiishing the eatclnvoid 
|.> tliat W'iiK'h foi low'.s, until one nf the patties be silenced or vaii- 
/luislierl.” St'e '^F. J. New'bold, Arcioint of tfn Hrifirh firtthoULnis iti 
th*. Stioits of Midn^'cn, vol. ii. :M(» , Klinkerl in tlie Bijdragen for 
1S6S, pp. 309-70 ; D. K.. Harmsen in the Ttjdscfirift, vol. xxi. pp. 
480-633 (Meuangkflbo). If the Malaya have kept entirely uloof 


from the influences of Islam in this the most chfiracteriatic part of 
their literature, they have almost equally preserved their indcpetid 
aiine in the other (fepartments. Not that tills may be considered 
iitirely to their credit ; for, if they had endeavoured to infuse into 
their writings some of the spirit of Arabic and Persian historio- 
giiiphy, poetry, and t'K-lion, it could not but have benefited the char- 
acter of their own literary productions. As it is, their histories and 
chronicles an* ii strange motley of truth and fiction ; their poems 
and novels lack niheifm c and imagination, and are singularly 
moiiotoiiniH ami iiev<*id nf that spirit of chivalry which pervades 
the c<jrrc.s]iiiiidiiig l•I.lnelles of Jilciuturc among the leading nations 
of Islam, As Malay eoj.vists arc much given to making arbitrary 
cliMiigc.s, it hii]ipi*ns ihat no two M88. agree, and that of many n 
popular woik 'lilli rent rcccn.sioii.s exist, which, moreover, often'go 
i»y dilfcient n.imt.s. 'Fliis ciri-nmstance greatly tends to increase 
tin* dillienlli's "f editing Alalay texts. Works on specially 
Moliamm(*ilaii sulijeets (theology, law, ethics, mysticism) are* (5f 
coni ir on]^ iniit.itioii'. ot .\rabf<‘ or Tcr.sian originals ; there are,ukso 
niimerous homIs ami jioi'ins treating of purely Mohammedan 
Icgeiid.s. Till not only tin n* Iraecable in many of these a slight 
niidcreuireiit of llimlnism ami even jirc-llindnism ; the Malays 
jiossess al-^it, and indiseriiniimtcly read along wdtli thtdr Mohammednu 
liook.s, ijuit'* as man\ woiks nf I'n tioii of ]iur(dy Hindu origin. The 
want, liowi‘\<i, of p'dit i' .il collision, and of a mil iuiial spirit among 
' Iril'i s so .s. .iltcied as llie Malays aic, which could have favoured the 
! growth of a mil ion. il c]*!'* 01 n.ttmnal .'.ong-i, Hiinicimitly accouiiis for 
: till- absenr.* ttoiii llnii litt ratnii* of any productions of this dais, 

I suihascxi^t in Ibigi and Mai-assai literature. The most popular 
j of tlioir poi'tieal piodnetioiis an* t\i*‘ Sfui ir Kni Jamlmh-ant Sh(fir 
Jiitlo.'io t i , Sho* i r J o ulnt ! Monihiini and Shtf ! r * Ahillfhnilluk^ i\\\ of 
wliicJi lia\«‘ liceii j>i inti*'l A iiiong Hu* jirosc works t hero are various 
(•(dlcetions of loi*al laws .ami « iistoius ( n iiditnf./- Kndauff), chronicles 
(sui’h as till* Sojorot iimiojtii \ books on ethics (the best am tljio 
j Mohttn soifolo i’>fjf/-rn}o, .md the JJu.slurtussaldtinj and a veiv 
l.irgc nnmlici of woiks of tn iioii .nnl legendnry lore, some oCwhicfi 
juKsess inm*}i dcsei int n e pow’i i 'Fhey all bear the title Hikayat^ 
and tin.* lollowiiig au* tin* bi-1 known . 77 . ITang TuaJi, H. 

JL Jsifid ) iniin, //. J oiiifK iiio/i, J!. JioUitii/ilr (Sddah Bakhtin ^ 
dlnddin \ JL .S'//// /%/*///, If. Stilton Ihrdhhti^ IL Sri Bdma^ JL 
l\ittddtro Intto, ScM ial ollliescaml many " er works not men- 
tioned In-tc lia\c .ip|M.iii‘d in piinl (witli or without translation) 

I liii lly in llob.iml, T.. 1 I i\ ia, ami ."^iiig.ijiorc, and extracts have been 
I g,ivcn in llic N.iiioii, M.il.iy i-liie.-;toiiiatliics by Dulaiirier, |)e 
llo]l:imic], Niito'iin, V.in ili-i 'Funk. Gra.slmis, and in Marsden's 
Volon it rtuitn.oi Till Im .i lei i nt Mal.iy w rllcr was *AbdulJab ibn 
' \bdclk.nlii M'lioln of Si m^apoi e, who dli d, it is .sfiid of poison, at 
AIccca, soiiii light and tweiitv \ cat. s ago. Hi.s {Uitohiograph.y, 
“ jonrin ^ to Isdaulaii,'’ .nnl “ pilgi itiiagc to Mecca are patterns 
of .M.iki) l\li. tliiMigli tlie iiuthoi'.s eoiitait with cdiicatod Euro- 
]H ail') i- 1ii.(*il»li in lln iii, wliile liis ti.m.sltiti«jii (fiom the Tiiniil 
>«*rsioii) 1-1 111 .' Linn'lnff't.itiii IS lice fiom Mil'll inlinciice. 

M.ilay lil' i.iliiii i.lairls lepici-ntid in Kiiglaiid in the. British 
Museum, fin- lii.li.i nfliec, Mini tin* Tovnl Asiatic Society, and 
diseriplive e.il.ilogncs ol the M.alay AISS. in cadi of those libraries 
arc avail.ibli . S.-c Niemann ni the Itijdiogrii, iii. ( 5 , p. 96 - 101 ; 
Van del ’Funk in Tijdsrhrijt -lunr AViA Indie for 1849 , i. p. 

lOo, and III tin ,Loti .nd (tj thr fntmd Asiatic SocUty^ new series, 
il p. S.G I’).*. .\u ai*. ouiit of the Leyden culloctioij, by J, 

Tijmipjiel, J. i;i\< JSfdfoijf ti, iii. 6, p. 142-178. TheilneHt 

eoll(*i*lioii ot ^i’lIay MSS., upw.'irds of 4(i0 \olume.s, is ill the library 
of Hu* Asi.iiie Soeidy of Ikitavia. See L. \V. C. van deh Berg, 
I't r.shnf roil , . m- /’r /*..///// //m/ isdn\ dc. , huiuhchriftcn, Batavia, 
1.S77. If ii li.nl nol been loi the loss, by Fm*, on their |uiSHagefrom 
Imlla, of lim e lnjndird .Malay MSS., tin* jnoperty of the. late Sir 
'I'. S. Itallles, Knglaml would now' boast of the largest n.sscmblage 
ol Maliy .MSS. ill tin* wmld. On Malay literature in general com- 
]»iic (’• II. Wermlly. Mo/risrJir S/>rifakku)isL Amsterdam, 1736, 
]»p. ‘.*«7-'5r»7 ; K. .lacipiel in UwgXonrunt Journal Asiatique, vol. 
i\. pp. 97 13‘2, and 22*2 *2f»3 ; T. J. Ne\vl)old, Brili&h 

j S> (di i.n lit.-, in thr Striith of Malacro^ 1839, vol. ii. pp, 215-868; 
[ K. Dnl.iuin i, Mi/innrt\ ti'ttrr.s\ rt nijiports, Paris, 1843; J. J. de 
I lloll.iiuii 1 , IJo nd/riding hij dr hnn'frnintj der Maltischc toal cn 
htti rf nml, , lin d.i, 1SS2, ]>]». 277 388 ; ‘ami G. K. KieinauD, in 
Jlijdioiftti, iii. 1 (1866), pp. 11.3 46, .‘133 .w/. (R. U.) 

.MAKTILM, SiK John, O.C.B. (1769-1833), aoldier, 
Jiplonmtist, mliniiiistrator, <aiu1 author, was born at Burn- 
foot of lA.sk, noiir Langholm, Dumfriesshire, Scotland, on 
May 2, I TGI). At thn ago of twelve he received a 
oadctshii) in tlio Indian army, and in April 1783 he 
landed at Miidra.s, shortly afterwards joining his regiment 
at Vellore. Tn 1792, having for some time devoted 
hiinsidf to the study of Persian, he was ap^inted to the 
staff of Lord Cornwallis as. Persian interpreti^r, but two 
years afterwards was compelled by iU*lis^th to leave for 
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England. On his roturn to India in 1796 he became 
military secretary to Sir Alured Clarke, commauder-in- 
chief at Madras, and afterwards to his successor General 
Harris ; and in 1798 he was appointed by Lord Wellesley 
assistant to the resident at Hyderabad. In the last- 
mentioned capacity he highly distinguished himself by 
the manner in which ho gave effect to the ditlicult measun', 
of disbanding the French corps in the pay of the nizani. 
Jn 1799, under tho walls of Seringapatam, began his 
intimacy with Colonel Arthur Wclh‘s!(*y, which in a short 
time ripened into a lifc-lung friendship ; in the cemrse of 
tho same year ho acted as first secretary to the conitnission 
appointed to settle tho Mysore goviTiimciit, and before it *. 
close be was appointed by Lonl ^Vellesley t(» proce.cil as 
envoy to the court of Persia for tho purpose of counteract 
iug the policy of tho French by inducing tliat ccuintry tt» 
form a British alliance. Arriving at Teheran in Dis cunber 
1800, ho was a^lccessflll in negotiating favourable tri‘aties, 
both 2 >olitical and connn«‘rcial, and rctiirneil to llonibay by 
way of Baghdad in May 18t)l. He now for some time 
held the interim ]»ost of ]H‘ivato secretary to Loid 
Wellesley, and in I8n.‘> was appointed to tho ^lysoro 
residency. At the close of tho Mahratta war, in i804, 
and again in 1805, he negotiated inipoiLant treaties with 
Sindhia and Ilolkar, aiuJ in 18()G, bcsiih's seeing tho 
arrangements arising out of lh(‘se alliances carried out, he 
directed the ditlicult work of reducing the iiiiinense body 
of irregular native troops. In ISOS lie w'lis again sent on 
a mission ti) Persia, but circinu*^taiict‘s pn*venled liiiii from 
getting beyond Bn. s hi re ; on his n‘a])pointnieni in ISIO, 
he was successful iiuleeil in procuring a. favomahln 
reception at court, but otherwise his embassy, it the 
information which he afterwards incm-porati*.! in liis worlcs 
on Persia bo left tuit (»f account, was (tliioiigli no lanlt 
of his) withoiil. any snb.^tantial result. He sailed for 
Kngland iti 1811, and shoitly after his aiTi\al in tin*, 
following year was knighte<]. His inteiwals of h isiin- lie 
devoted to liti'rary work, and especially to the com posit ion 
of a Ifisiori/ of Ptrsiti, which was piiblislied in two ipiartn 
volumes in 1815. On his return to linliii iu 1817 lie was 
appointed by Lord Moira his political agent in the Ihccan, 
W’ith eligibility for military command : as brigatliei -general 
under Sir T. ilislop he served against the Mnhrattas and 
Pindharis, and took a distingiii.siied part in the \ictorv of 
Mehidpur (December ‘Jl, 1817), as also in the subM'ipnmt 
work of following up the fugitives, tlelerininiiiL; tlio 
conditioiiH of peace, and cettling tho country. In 18i>t h.> 
retiirnod once mom to Fiiglaud, win r«» In*. mnaiinMl until 
1827, when he was appointed tn tho Bombay governinent. 
His iiiHuenco in this ottice was directed to the promotion 
of various economical reforms and useful administrative 
measures. Leaving Indiii for the last time in 1830, he 
shortly after his arrival in Knglaiid (‘iitered parliainont, 
as member for Laimeeston, and was an active opponent 
«»f the Reform Bill. He died of paral y.sia on May 30, 
1833. . . 1 . j . 

^ Hesiden the work Tiicntionod ahuvi*, Sir Jolm Malctilm ]hi1»Us1hmI 
of the Political Hi fit or if of India snirr . . . 1 784, in IS! 1 and 
; Sketch of the, idklis, 181*2; Ohsmudunts tin the pidurliftnri-i 
til the Madras Ar^n if in isna, 181*2; I'crsur^ a P<irnif :inotiyiiMiu.s, 
^ MevSiir of Cenlnd India^ 2 vols., 1822; and Shlcltcs /./' 
Persia^ anonymous, 1827. A posthinnons work, Lijc of piihn’l, 
Clvoe^ appeared in IHllli. 8«a* Life, anil CurrespondcHrr of 
Major •‘Ossusrat Sir John Malcohn^ (LC.ll.y by ,1. \V, Kuyc, 2 vols. , 

maldah, a district in the lioutoiiant-govcrnorship of 
Bengal, India> between 24" 29' 50" and 25“ 32' 30" N. lat., 
and 87 48' and 88" 33' 30" E. long., the Ganges river 
wmittg the continuous west and south-west boundary. 
The administrative headquarters are at English BAztir. 
The district^ of which the area is 1813 square miles, is 
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divided into two almost equal part.s by the AfaliAnamLi 
river, flowing from north to south. 'Hie western tract 
between tho MahAnandd and the main .stream of llio 
Ganges is a low-lying alluvial plain of SHudy soil ainl great 
fertility. Tho eastern half is an elevated region brokon by 
tho deep valleys of tho Taiigan and runiabh.iha iivei^ and 
their small tributary streams, 'riu* soil of thi^ di.^tiiit i.s 
a hard reil clay ; and tho whole is t»vergrown willi tlininy 
lrt*e jungle know'n as the hii 'tl. Agricultural piu'>i«irify 
eentn*a on the Mah.iiiaiula, where mango or(*li:irds and iiiitji 
raisL-d plots of mulberry Imni extend eonliniiously along 
both banks of tho ri\ei*. 'rins (hinges iiowln'ie iiitei.^ecls 
the di-lrit l, but .skirts it from its north -we.stern eonirr to 
tho extreme .south. The Maliaiiaiida Hows in a deep welb 
ih'liiied th.innel through llio centre, of tin* di.slrii t, and joins 
the (hinge, at t he .soiit hern corner. It.s tribnlaries aic* llio 
K.iliiiilri on the lighl, and tin* tViiigaii and I'lirnabhalM mi 
t In* ]elL bank. 

riif 1 1 iiiii ill IS .*'1 w.i, 7 in,:; 10 v:;i 7 .nr».% unh ami rifj.i/jr*,*! 

hill. ill',' ill l .'^<2 tilt* iiiiiiilf r it| iiili.iliiiaiii-. \\ i,. 

lliiiilii , ;o 7 . li'tO il.in-, Ull'.’i .ihtii lyiiH S. .uni ]'l 

I liM-liiii ’I’lif 111 lit* ;nlu!l a; I i.iil I III 1 a -< iiiiliii>i M-ti ].’* I i. 
(hilv lu*t It'Uiis tiu-n foiitaii'i (I upwiiuls of .'iiMiO iiilialiil oil 1, 

\ 1/ , KiilHisIi l>.i/ar fi’ \ii';m .il'.lil, .niil Malii.ili, TeJiJ*-. 

'I'lir nil]H)]lMlt. I't’TlIli , (i| I dill lilt I • I' If li.llllplir till till! 

I i.ill^'f .Mill lki>li.ni{illi‘ dll the I'ln li.ilili ih.i. |lf.t .llidV<‘ llld I'dll- 

fliii-ii. •• t»i till! n\ir willi llif M ill iii.iiiil.i h’ha* l•dM' til iih -s 

lilt* st ijilf t-f'ii, anil di i‘ii|iii i aiiDiit |m i < . iit i*f lln* Idtil 

I llilix.itl'ii t.idii t f Ip ailM rill> HUM I'll llli'dll , d|(i|.s |||< luild 

inalluiiy, .iiiii iii.niL’drs. I’ln* .uii.i"f i.it» dl f io in ly 
hi* put ,itt»\ti Is an at rt*. Thru* is litll<‘tliaf i; in tin* 

l.iii'l tfiiiif'. dl‘ 1 1)1* ili'-.t net, I'M'i-pt till' I'M'-liii r •\.iil laigt* 

f,l.iti 1, gl’.iiitril as dinlow III' Ills In .Mdli.iiniii' ■! ili /e/ /Cs'. 
Anntin; t nil i\ .ihng tiiniirs, tin- iiol /at .//(/ ih m i vr , iidiii f, iiimIi r 
wliit li fin* iniin.ii i nit. \ ai H’s affdfling Id tin- iiilnincl ih" • f ip 
i.ii,rt|. 'I'ln , It unit* i.s iimst t'diniiioM in t In- h n k .m I p o I , nt lim 
(list t n t , I in I diif df its i inn in it -» is lli.it it alldv, s .1 • < 1 1 on jntipni t inti 
tif till' Mll.igf l.nnU td lie f illdw, M iM ih i-; b.iM.- In nim* 1 n I t ni. 
tn tin* I :il unit ifs nf llm.il ainl ili’ttin' lit ; Iml tin Mi'.iin. d|' « din - 
iiniiiii itidii hy nvt'i' an* *^nninn)tlv .iint>li‘ tn pirsnit m it< il\ Imn) 
ini' n-if\ ing into ai iile ihstn-ss. 'rir- tun -t.ipli- ni.inul'.ietiif , if*, 
silk anil • tit nai I 'n .1* .s w ai i* nf rxct l It nt ipi 1 1 1 1 ' m in innt n I iif t| il 
N.iu ik" lU), uni p.ipt r in < is tain \ ill in 'i'lif ] 1 m in.il rv|nit-i 
.If* ii'f, -ilk, iinhgit, hias-i wait*, nnl iii.iiigu linil 'rln* iinp.nts 
tnnijtif.t t nt Idii t Inlli, s.ilt, sug.ii , spn t s, .uni I * (t 1 nnl , 'I'ln int. 
ItMliUt' d| tin- lli^tlitt 111 ISSn S] Uliduntial tn JL CiU,li 7 I, df u liiell 
w .1 ; ili'ii \ I i| 1 1 dill 1 1 lf I I in I I I ^ , .1 ml 1 I 1 , f i « >111 1 m n 
Ktl.n .itini u.t, ill.iiilfil 111 l.s 72 l'\ ItO si ln-nl ,.iflni.!..l lis 1 
pupils. ’I'iii* 'Oit'.iff aiiiiinil Mini ill dl' t Ilf til tii't i< f I .n n.sl 
fit r»«i iin In Tin* ehi»-t epnii inn- »li im-im .11 • iii.ilanniis I'imt. 
l imit M, :iiiil small-pu\. 

.M.il'l ill ni[ip]n il Iwi) gnat i.ipilals in tin* ..irl\ Mnli.iMniiftl.u) 
kni;,dl I'll ng.il , .iml till- site • dt <2 mi umI I'in-ln.iii i .vIiiIjiI I) i 
nil I 1 intf f • t mg f mains to In* ft tiuiii 1 n 1 In 1"\' • 1 1 l.uig * i n \ »1 !• \ . 
,’S,-, (J\i r, \.i|. \. p. 1]2 .y. ' 111 .* tnniiiMfii if llif I I I Iniii.L 

( 'diiip.ili y u it )i iMalilall I hit ns 1 1 din .1 \ 1 1 \ n.i 1 1 \ [•' 1 nx] \ -, f 11 ti.n k 
as Iti.s'illnle w as .t .silk f:n t ni'S tlnin in 1770 I’, i/ii w.ii 

tiXf'l upnii ftn* :i. nnimiinii iai |i-itl'in-\, tin' !'iiiMiny,nt ulinii at 
tin* pif flit. <l.)\ f’di'iii hnlli ihf piiMn nllii 1 s ui.l i*! i\ at •* 1 1 -nh ifo 
nf lln* ff lift tol'. 

.M.XLHKN, a i*ity of the T’^nited Stafe.s, iu Middlesex; 
count), Massachusetts, sihiatcd t»n the Miildeii river, 5 
miles north of Hoston. Malden win- .settled in Hlol, l»eing 
then known a^ the \illago of Mv.stic Side. It was iin‘ 01 *- 
pomted tisfitowii iiiid^T the, 11:11110 of “ Maiililon ’’ in Hit*), 
and became a city in ISS-J. ft is a jihieo of «*onsider:ible 
industry, ]>rodn< ing iiidia rubber boots and :dini s, leather, 
lasts, saiid[>apcr, A’c. Thero arc 'Piirkcy red d^cwoiks; 
and tUo V. S. ({overuinent has a ilepbt where huge ijuaii 
tities of .s:dt[)i;tro are stored. Jiidson, the apo.vtle ot 
Burniah, was born in tho town in 178 S. The popnlation 
has inereused from 7307 in 1870 to 12,017 in I 8 SI). 

MAl.HlVFi ISLANDS, a retnaikabln arehlp» l.igo in 
the Indian Ocean, tho northern extremity of wliieh is 7’ 
WTst of Ceylon, and which extejids in length from north 
to south, from 7" 7' N. lat. to 0' 42’ S., a r [«a<‘e of .')I0 
Briti.sh miles (or about as far as from Kirkwall in Orkney 
to Di»\er), and is limited in width by the meridians 72* 

\ 
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27' and 73* 50'.^ .The arrange appearance which this 
group asauiUGB iu the old maps of the 16th and 17th 
centuries (see fig. 2, from IMappemondf ^ cited on p. 329) is 
entirely inaccurate in detail, but hardly so singular as the 
reality exhibited by modern surveys. 

The archipelago is in some respects one of the most dis- 
tinctly typiiial examples of a gieat aggregation of coral 
islands*, indeed the tecbnicjil name miopted by modern 
science for the annular coral formation which they exhibit 
(viz., afoH) has been taken from the language of these 
islands. For Mr Uarwin's theory of such formations see 
vol. vi. p. .378, Objections to this have recently been 
raised by Mr Jolin Murray, but these do not alUict the 
description.'* 

The Mahlivc an-liipclago in plan rnaj^ be compared to a 
chain suspcixlcd from a jM.g, cjich link of which chain is an 
irrcgiiliirly clliplical c1j:i|i 1(‘L of islets, the greater axes of 
these ijuasi-cllip.ses varying from about 00 mile.s down- 
wards. Taking se[)arately any one of these cha]»lets (or 
afidls)^ W(‘ now know it to bo the ne.arly level summit of a 
submarine tabic- mountain, rising abruptly from the un- 
fathomable ocean, and approaching the surfact^ within a 
distance wliich varie.s in dillerent atolls trom *J0 to ir> 
fathoms. rjuasi-elliptical margin of the atoll is fringed, 

and tlie central ex[mnse <^f its area is more or le.ss sparsely 
studded, with oval basins of coral-rock ju.st lii)ping the 
surface of the sea, and each containing a lake of clear water ” 
(Darwin). These small oval basins, tu* ring-shaped reefs 
and islet.s, are in fact CKSontially miniatures of the atoll 
itsel f. 

Tile geruM-al im]iression made by the Maidive atoll is 
vividly drawn by the French adventurer P^n-ard de la Val 
(1G02-7): 

** E:ich nf off 071 is dotacluMl, .an<l conlfiins within it a groat imdii- 
tinlo of .small islaiuks. It is a marvel to sco <iijo of Ihost- ntoffun^i, 
compasHcil all ronml hy a gical hank of stono, insnnnioh that no 
art <»f niiin conM so well onrloso, with walls an ispial spaco of 

gronncl Lookin;' fnnn th<* iiiidHlr of an .atolloii you sro all 

roiiinl yon that ^i«’al hank of stoiu* i*n<‘in*]iii«r tin- islrs and dotimd- 
ing tlx-in against th«' vioh'iici* of tlio sra. And it is a fr.-irful thing 
cvnii for the luddi'st. to draw near this hank and .see the Av.svrs 
come on and Ine.ik liiriously all round .... so ihut. you .sec all 
round y«»n as ii w«-ir a whitcni-d wall.” 

Though the barrier reef, or fnoir dr ///errr, of which 
T^yrard speaks, exi.sts in nio.st of the atolls, tluTc is none 
in the most northerly oi' the great atolls (Tiladiimmali 
and Milladiimniudu, two divisions of one atoll). In this 
there are broad and safe na>igiible channels, from 1 to 2 
miles wide, between all the islands forming the chaplet. 
A vessel can enter the sitoJl by any tuie of these channel.s. 
and steer within it in any direelion, anchoring anywhere 
on a sandy bottom in 20 to 25 fathoms. In the more, 
southerly atolls entrance «*hanneJs are only found at occa- 
sional intervals, tliongli in all they arc pretty numerous?. 
Thus in Snacliva, the most southerly of tin* large atolls (50 
miles from north to south, .‘Id miles from east to we.st), 
which has a barrier reef on great part of its contour, there 
arc forty-tvi*o channels by wliii li a ship can enter the 
lagoon. 

Ft is obs(*rved that, in the double part of the chain of 
atolls the openings are most nuiin'rous on tho.so side*.** 
which are in ju.xtaposition. Thus on the three atolls of 

* The* .solitHia isl.iad <»(' Minix-ny {Minohai)^ lying 70 iniIes4iortli of 
the M.dclivcs ‘irud. lai. li/ .‘Kf' N.; popiiiiitnin 3000), pertains to 
tliese islands Ij,* tin- .md lunguiige of its but, its it has long 

l>i’longoti to tin; ni)a «»( < 'aniiuiiore, it is iisindly cl.'iss<‘d witli the 

Ijju-oftilivc.s. 

Mrdd. tifnfu. The w.inl ttfuflon is .ilrcadv dt-fiiied .as a generic t»x- 
pM-sHiiiii in Zcidlers f nn'f'i^nf Af’r/V.w, n.-iiiio .ipplicd to .such 

a phe c in the sen .ns exliihiis a hi-aj* of litth* islamls lying « l«ise together, 
and almost hanging on t.. i-.uh other”). Atnin proliably coiiuected 
with till- Singlnilehe prep. “iumde” (Hell). 

^ See Prnr /iov. p,f 1.^79 SQ, No. 107. 
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Ari and North and South Nilandu there are on the inner or 
castora aide Hcvciity-throe deep-water channels through the 
barrier, on the outer or western side only twenty-five ; whilst 
on the alolU of South Mfil6, Felidil, and Mulaku, which lie 
facing the throe former, there arc on the iiiii'jr or western 
side fifty-six deep-water openings, and on the outer or 
eastern side only thirty-seven. These diUerences are chmht- 
lesi duo to diflerences in the action of the sea caused by the 
juxtaposition of the two rows of atolls, ami analogtnn facts 
aro observed elsewhere in atolls ex[)ose(l to trade winds. 

Immediately outside of the great chaplets or atolls thi‘ 
figures of the soundings risti suddenly. Thus at Ihavan- 
diflulu (Heawandoo of cliarts), the iiio-^t northerly atoll, 
close to the margin of the reef the line ga\e oO and ()l> 
fathoms, aud at 300 yards distance there was no bidtoin 
with a 300-fathom line. And this sudden inereaMi of 
de[>th applies to the dee[» ehanm*ls bi tween the atolls as 
much as to the ocean east ami west of them. 

We have spoken of the sTiiall reefs, which fringe the 
atolls and dot tlnu’r area, as also ring shaped. 'Fliis is the 
type, but it is not universal. The charts show that whine , 
the channels or breaches througli the marginal reef of the 
atoll aro few or narrow tliere are no minor annular riM^fs 
ill Siiadiva) ; where the channels are somewhat 
broader, the interec[)to»l portions of reef are annular, but 
not the reef in the central area; where tlie cliannels are . 
broadest, almost every reed througliout the, atoll is more «>r ■ 
less perfectly annular. The de[»th <»f the lagoon within ; 
those rings is generally 5 to 7 fathoms, but soiiictiines, as 
in Ari atoll, it reaches I'J fathoms. 'I'he outer margin i.»f 
the rings is bordered with living coral, within which is a 
fiat surface of coral-rock. On this flat, sand partially 
indurated, and fragments of coral, ttc., have aceurnulatod, 
and been converted into islets elothed with vegetation. 
Such islets sometimes till the whoh^ ring of reef, and some- 
times are mere strips occupying a segment of it. Obvimidy 
the w’holo aggregate of actual dry land in such an ari*)d- 
]»elago is iiifiiiite'»iinai compared with the* urea of tint atolls. 
The highest part of the islands is generally about G feet 
above water. ^loresby found the siirface-sand usually | 
about 3 feet thick, the upper i»art partially mixed willi 
vegetable matter so as to form a light soil ; below this a i 
vdiite compact sand, and then a soft, sandstone:! feet thick. ; 
below which it softened to sand again, and fresh water 
appeared. 

All the islands of any extent are well i^lolhed w ith wood, 
including many line large trees and the ordinary sliiaihs of 
the Ceylon coast-jungle ; when', the jungle has been idearcd, i 
grass grows luxuriantly. 15ut the cocoa-i)alin is the char- 
acteristic tree ; ami, low as thcMslands are, being covered ' 
with these, they can be seen from a masthead at ITi miles. 
The appearance lhe,y present is tliat of a tuft or line oi 
trees rising out of the water. 

A good deal of vicissitiidi! seems to go on in tin* furina- 
tiim of new islets ami doeay of old ones, of whieh our 
survey-officers met with varipns iiistancos. 

All the inhabited island.s, and .some besides, afturd 
fresh water. l>ut the quality of water varie.s ; and it is 
not uncommon to see two wells w’ithin a few' fei't of caeli 
other, Olio brackish ami the other excellent. None of the 
wells aro nnfre than 0 feet deep. 

The whole arcliipelago has from tlie earliest re]>orts of it 
formed a little kingdom. Pliysically the number of attdls 
maybe reckoned as nineteen, besides some solitary islands ; 
but administratively these are grouped into thirteoii, and the 
term atoll has been transferred to this division. \V e give in 
the following table the list of these (political) atolls, in a 
second column the spelling of the marine charts, and in a 
third the list of atolls as given by Pyrard de la Val, in the 
beginning of the 17th century. 
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Kantcirof Atollii. | 

As in VIoK'.slo M Ciiam, 

As ill r\ i;iKi di‘ U 
Viii. 

1. TilladinnTaati. 

j Till.i 1 >oii M a !«• 

Tlll-I iloU Tlulle- 

12. Mil.'idniuiiiaihihi,* \ 
orMiIiMliniiiiaulu. ) 

1 I^lilla I >oii .M.ulnu. 

\ .M ill.! ihiiu* 
f 

I'Viiiillolii. 
t. .Malusmadulu. 

j rieliliphoio. 

1 Mahlo^ .Malwl-Mi. 

M.ilii •. In hliMj 

M.ilr. 

1 Malr. 

M il.‘ Atoll. .1, 

n. \ii. 

Ali 

1 \l 1 o.'l I'lii 

7. I-Midii. 

! riiaii 

; I'.'iili ..[••'.I . 

S Miil.iku. 

I Alnloipir. 

i M.»lis .|ii-- 

n. Nil.imlii. 


i Nill.iii.l'.e .. 

In. Knluiii.ifliilu, or ) 
Kolniiiaiidii. \ 

('iillolliaildoo. 

(’olloiiinil'iti . 

1 1 . 1 l.idfiiinna.'iti. 

, ^Matte. 

A'loii III il 

1 ' 1 . ."iio ailu . 1 , or 

Ihn.ulii 

, Suiuliv.i, or Hooah- 
1 iloo. 

1 1 . 

J .S.jIJ.i.ioU. 

la. w iofli ill- j 

1 lish '^ till' isl.iinl [ 

• »r Kua .Mill ik a. ) 

.\(Mo(» (anti 

iMolii]^.ii IsI.omI '. 

1 ,\ll«lo\l .liul 

’ I’oVlM M.d 

( lUMjll.'. 


Tln^ list from Pyrsird slmws that Ihi' divi-sioii in iho 
beginning of tin; 1 7th coni iiry was iilontical wilh what it 
m*w is. but \vi* may gather that i( is .snl••^tanl i.tlly of 
iniioli gre.iter anticjuit.y, Ironi lliti slali inent ••f Jbn lialnta 
{'•. 1313), who sav.s tlic islands weie divided iiih* n/Uhji 
oaoh under a governor. II«' im-ntions eleven of 
the'.e -I'alibur, Kannalns, Mahal. 'IM.ulil*, Karaidn, Tim, 
Tiladnmmati, i liliiiliinniiat i, Iktridn, Kamhikal, Mnluk, of 
w hich indeed tlnj names of only .sovm, v i/., ( 1 ) Tilarlnminal i, 
(‘J) Ileladumtnali, (.'j Iwdibhr, (n) Mahal, (7) Paudri, 
Mnlnk, (I-*) »Suw'eid, tMii l)o idi-nlilieil wilh tliost' of tiio 
! evicting dhisimi.s. Ihit another, Kaiaiilh, no d«»nbt repre- 
si-nls Karailiv.i, a well-known solifary island noilh of Male 
atoll; Kamlakal is an of the M ilaflmnmadn att>]l, 

I c.illi'd in lli(5 i haits ( 'ondaieoll ; Tim a[>peai iiL-ar tlie north 
of Tilladinniiiali as Oleiiii ; and the, lliiee--- Kanoali'ls, 

I Kaiid.ikal, and Tim- aie pie-er.ted ]n’oinin'‘ntly as the 
: islands ( 'aindaliis. (’aimlieall, and Otimo in the l/o/y/r 
i made for Henry II. of lManee(f’. 1 r)')."), .see .lonmid’s 

I'\tr u {It iUs^ lisr'*. vi., eo[di‘d in tig. ‘J and eorup.ire, 

of 1570, coj)ied in Mr I’indi’.-i traied.itiou of 

All»mpieri|m‘'s ^). l\>sKibly, tlieii fore, th(5 

Mooii-'h tr.iNeller laid sub.-l 1 luted line names of islands 
vvliieli lie remeinbert'd for the names of alidls which he 
hatl forj^otteii. 

The Maldivc.s are iiilialdtod by a [iro[)]e of old eiNili/il- 
tion, pr<ife.^.-ing Islam, aiidiuli.il by a sultan ol am-ient 
lineage. AVhat the mindjer <»f islands may I'c we cannot 
•say. 'riji!y are popularly I'.^ti mated at l;\t)t)0, as ap[n'ar.s 
by the ;meii*nl. .stvle, of tin* sultan as “kimj’ <»f I'J.ODO 
islands and 1 atolls.'^ (See also .l/o/vo ‘.%1 rd , 1875, 

ii. 117- Ilk) Th ose maiked v\ith names in the Ihitish 

survey amount to nOiJ, and the inhahited i-lamls 178. 
Tin* nn-n are of a daikidi copper eohnir, slnnt staliire- 
(5 feet 3 inehi's), and jioor pli> .''iijNe, but oval contoui' of 
face, ple;i-'ini^ e\ jiri-s- ion, and I.iigr laiglit e\e>. siieije.',! nig 
rc'-einhlama* to bnlhlhe Si riL'Indcse and Malabar people. 
The wonmii aie faiier than the im*n, wilh regular features 
ami clean In'altliy a^[Ma’t. A few <»f the ju*oj)lc bear .'-iL;ns 
of African mixture, easily aceonnlt'd for; .md probably 
the bhH»d of tin* .-^inall »*tnninnnities has been liinj;‘'tl by tln^ 
I occasional seltlcinent of otlier bireigneis. fi’lir jn'oj»h‘ an? 
[ decidedly nnwarlike ; and llu're, is liardiv any ciiine of 
i violence among tln in. They are, said to lu* lax in nnaal.-i 
and conversatiiin ; but otlierwi.se their cliaiactei and disj»M.-,i 
tioii Iiavii f.ivourably inq»re.s.sed visitors, 'riioiigli sii-pii ii ii.n 
of stranger^, they are hospitabh* ; and among t In him 1\ • .-* 
they are kindly, and afleetionate to their kimlreil ami in 
atteinlanei* on tin* .sink. They are* v ery cli*aiil\ in j*' r.-oii 

^ The liv<|mMil U rminatiim t(n n‘i'res« i.l Iln- Su' "h 
uimI S.iti.sk. “ isl.'iinl. ” lit II l.ikfi .inuliiiii I* I HKnnh’itt^ 

ilw. vuiiLd-atolu^ “ at jli ” 

\ V. - 
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and domestic habits. The population has been guessed in 
some Ijooks at 200,000; almost certainly one-teuth of that 
min«’<Kir woulil be an anipio estimate. Moresby states the 
puj^/filatioii of OS iHland.s, and the n^j^regate i.s 11,310, In 
the same proportion ITS islands would give 20,543; but 
the aggregate quoted includes tlie King’s Island, which is 
much above the average iii poinilatiun. 

The language i.s \indiMii.!i*dly a dialect of Singhalc.sc. 
approaching the old hut iiulicatiiig a separatum of 
ancient date, and it is nmiv or less Alohaiiimediinized. 
Nothing at prr.'.cnt can he, said of grammar. Jhit Mr 
AlbcrKJrayhasilrawn out in [lar.dlel columns the. Maldivian 
words given l»y Tyrard with the luoderii Singhale.se eijui- 
valents (si-e /A>//. vl.v. .S’oe., (|uoled at end), A cursory 
analysis of the li^t (which contains 275 wonls) gives the 
following H'siilt : - 

1. V/uni-. rvi'lciitly !•» lx*. (‘\ I.iiia-d hy SiiiglailL-su I'jS o percent. 

* 2 . ,, lev, cv niriitly 


;k 

I’ei.sian and Ai.ihie 

lO'i) 

4 . 

M.ilav 

1 -U 

Ik 

T.iniil 

1*1 


I’oi lll'/ne.se 

]-l 

7 . 

s.l/ldvlll ol P.dl, not. .Sill diale-.e 

o-.s 

«. 

Undetermined 

2 f-;i 


Coinl)ining 1, 2, and 7, we have dl per cent, of wonls 
of Singliale.se or Sanskrit «n-igin. And an aiiuly.sis liy ^Ir 
lioll of (Hie of the. sultan’s letters to the (^'ylon (luv(.‘rn- 
nient gives (15 j)er cent, of such w'ords. 

The origin of (he name Mdf dim or Mahllcn. is ob.sciire. 
Diva is a familiar word in the Indian pmhriU (Sunsk., 
diHjHi ; Tali, dlpn) for an i^l^lnd. Ily a form of tliis word 
the [)oople fornierly de.signat cd llumi.selvcs and their 
country, Jind this survives in letters of last century from 
the Bultan to the Ceylon (loverninent, in whicliliede.signatc.s 
his kingdom as Dimhi and his .subjects as Divdii 

inthna, “ island people.” There is a very old example of 
this use in Ammianns Marcclliiius, who, in refcn'iiee to the 
alh.*ged excitement in the Kast nt the aec.e.ssioii of Julian, 
Hays tlnit missions were ])repared v^sv/^/c Divis (f 
Sereiidivis,” from the jieo[»le(»f the 7b\v/,s-and of f<ftriidiiu 
or Ceylon. And this is the iiaim^ Dhd. or Jilht-jdi (Peiu 
plural form) by W'liich tliesi* i^l:lnds are described by the 
early Arnhinn geo^ra pliers. The tir^t literary iis(^ of tlio 
whole name is Ihii r>:Jtutas DhUitit-xf-Mahid {\ Ith century), 
an Arabized form, .sometimes used (Miihal dU)) hy the 
people now% though the [)roper form .seems to be J/o/c. 
Mitlcdica may po.ssibly, a.s i’lishop Caldwell (comp. 

2ded., Tiitrod. p. 2?^) and others lane suggested, 
have meant the “ islands of AFalt!" or .Malabar. (In the 
other liand J/dld (Sansk.), “a chaplet” “row,” is not 
an impossible etymology eonsideriiig how' naturally the 
word “cliaplct” occurs in the endeavour to de.seribe an 
atoll. ]>n( these are conjectures. Under the sultan (who 
styles Jiimself on coinage Lord of Land and Sea”) there 
u.'iL’d to lie six recngni/.eil viziers or couiicillor.s (but tins 
system is now ob.solete), besides a eliii'f of hiw'aml religion 
calliul Jiutfltdrl. Over each of the thirteen atolls is a 
king’.^ ammt, called afoltt rcn\ who collects the revenue. 
Thi.s oHieial i.s often one of tlic royal family, or a vizier’s 
son, and often residi's at Mrdt';, employing a deputy. On 
each isl.ind a headman calleil rtirlni-vn'i. Tliere is also 
on each inland containing forty inhabitants a Mt'dm (Ar., 
kCitih^ “scriln*”), who acts as jiuluje and mini.stcr, celebrat- 
ing marriiiL Ae. r\rard calls him the. c//;v. 

Some of the ohlc^t accounts of llic^c i.slands represent 
them as always gmerned by a W’onian,— a notion W’hicli 
prob.'ibly aro.sft jiniong tlie Mohammedan visitors from 
finding that female, licivs were not precluded from succrs- 
fiion. Just the same, notion was held about Aoliin in the 
17lh century, because there chanced to niigii there several 
fciailc sovereigns in succession (see vol. i. p. U7). AYo 


do find females nominally reignii^ on the Maldjyes on tw6 
of tho rare occasions when we have glimpses of their state, 
in the ^ime of Ibii Batata, and again in the last 
century. , . 

Islam is universally professed by tho pimple, nor is there 
tradiiioii of any other religion, though there are.a variety of 
l^lgan su[)erstitiou.s and some doubtful traces of Buddhism. 
Thu.s the (or i»ippul), so sacred among the Buddhists 

of Ueyloii, is still clicrislicJ near mosques. Pjtjrard do la 
Val was informed that the conversion to Islam, place 
two cc.ntuiii‘s at ]n(».st before hi.s time, abdttt,, 1400. 
But, unless then; was a decay and revival, we know this to 
Ix) wrong, as lh(‘. islmiders were Mohammedan in the time 
of I bn Batutii (L‘M5). And this traveller tells' that the 
fatlua* of one (»f iii.s wi\cs in the islands had for his 
grandfather (though the word ii.^iod may mean “anewtor*' 
only) lh(j Sultan ]).u'id, who was grdiidsoii of Ahmed 
ShaniVraza, thi‘ first king who !ido[)te(l Lslam. Accepting' 
the meaning iJ’ “ giandfullier,” this w’ould carry the COfe 
version back to about 1200, a probable epoch, for about 
that time llicie was a coiisiclerabh} outburat of missionary 
zt-al in Islam, which led to the conversion of the coast, 
stales of Sumatra, itc. Ibn Ikitnta reeord.s an InscriptiqW 
on tho Jami Mo.^ipie of llie King’s Island which ja4i:Tn 
“Sultan Ahmed Shanu-rayah embraced I.slam at tho hands^ 
of Abu’l Ikirakat tho Lerbcr from tho West”; but no, date 
Is given. 


AVc hiivc iiKMitioinMl ilu* oi-i uririicc ofllic nanic/I/ia* inAmmianas.. 
At an earlier date J’lult aiv imi res IIk* muacrouH islands lying in 
fnmt of Tapiohiinc, to jmiiil'rr la'/a. It is j)()s.siblo also 

licit the .lAoo»)/;r ot tin* s.iiiu' ‘ni»;.a:iiilur may constitute a duplicnto 
imlicMlinii 4if the for in iln' /•ossi}) of rulltidius &boiit 

Iuilia(sef(’. Mulli-r’s /'v p. l(i‘J) tliisminio J/amVilAJ 

is applied ti» a •^rouji of i^liind';, 1000 in number, that lay near 
Tiqiro]).iiie, and le^H i tin;' li 1 Ik* old falih'of the mugnotlC rock 
wa.s euin lit, whieh |'lolcni\ al.-o eonnei ts with tlio Mantofn^* 

(’oiana.s (r. .-.I.".) shows di-^linel knowh‘dgc of tlie Maldives (with- 
out n.iniing lln-no .is nnnieK.iis elose-.set sirmll Lslaiids round 
Siidediha or T.i)irol»,uie, in all ol whi(*h were found (‘lu’oa-mits and 
fresh wilier. m\t to ilu* Arahiiin notices translated by 

Itenaiclot and h'ein.ind, wliiidi daii* from Shi, and to the work 
of Mas’fnli in Ihe next i i ntniy, we find tolerably (’orree.t accounts 
of the JJihfts, s*iid to be T.ioo in number. A1 biruni’s account (c. 
lO.'tO) of the inlands is inai ked by liis usinil ]>er.spirapity and accuracy. 
The /A’m.s jire idets ivliieh form them.selv(‘s in the sea, ajipearlng 
like n ridee cif .sand, extemling .'uid iniiliiig till they nrusent a so]idi 
aspe(*t. r»ut also A\ilh lime .sonic ({(‘cnmpn.se ninl melt away hi th(». 
.sea, wliilst the inliabiianls liaiisfer tlirivef>eon-tr('c.snJul po.ssesau)H8 
to an i.shnid x\hi<h is waxing in.stead of 'waning,- circUinstancea 
(■<inohor.'iti‘d liy jikhIi I II ob*,.ei va1 io , 

All the old authors K])eak of coir (the fibre of the i icoa-nut liusk)' 
SIS one *if til.* .stiiph* ]»rodin ts of tlu'^-e i.slands, and the importauc^ 
of tliis aitieli' for inaiine eipiipment b^d the I'ortuguese aboutlSlS' 
to c.slabli.sb a factory on the Maldives. Joilo Gomez, the hoadof 
Die settlemi-nt, wjis at tirst well received, but his arrogant aii^ 
viob nl eoiidiief '^avo^ri’al olfenee to tlie Moliamiiicdan trtmci'S froid 
(^imb.iy, who hiought an armed flotilla ngiiinst the Portugaes^ 
and put lh<*m all fo di'aili. Tlie Portuguese several times ron^f^d; 
the atli'inpt to establisli them.selves on the islands, and maiutaiued 
a gini.son for .some time, but these, endeavours had no permanent 
result. Tlie isl.amlcrs we,re also fre(|iieiitly subject to raids at tha 
li.iml.'jof the Mopla jiinitcsof Malabar, and sometimes also, itwoUlft 
.seem, maltreatment from the (?rcw.s of European velisel^ '• 

,M.s. diarv of Mr (afterwsinl.s Sir William) Hedges,-’ who'^-jossed. 
tlirough llie l^fablives in 1 thsh, say.s : ‘ ‘ We putt out apiece Oi^Itad 
Ancient to ajijiear like a Moor’s ^ cs-cll : not judging it safe jtd po 
known to be Kngli.sh ; Oiir Nation liavinglatoly gott aniU^^niieby 
abusing ye Inhabitants.” Such circumstances prglwihljWrf tto- 
isl.nnder.s to ]ilace themselves in relation with the rulers of Oeyloj|^ 
and ill Idd.'i oecnrs the first record of tho embassy from |ltf 
of the Mfildiv(‘s to Ihe. Pulcli govmior at Colombo, 
contimied to the ]iresi'nt day, under Dutch .and EiigUsu^lo.fifHve 
aiimi.dly, bringing .sotik^ poor oflering, as a vague toS^’orlU^nilge 
aiid el.dm of ]»rotectioii. The last political trouhlQ'-jOf^tWbi^^^ 
ha\e notice occurred in the middle of last ccnturyy;'i!^'^ W. tho 
chief mini,st(‘r conspired to hand over the islands 
of Pannanoro. A Mopla forco occupied M&14, tho 
sultan. The traitor himself wits rewarded by into 

the s( a. Th(' oppression of those foreignors Tnad^^i|ttadbni nirii 
, and expel tlieiu. Tho aultau noyer 
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Popldi oceiniiotl Mftld 4irh a small French (letaclnnent, whiiih 
remaiiicd several years, > Ih 1811 the siiltau wrote to Jhe Koveriior- 
cenonil (Lord Mintfd th complain of the viokoit conduct of tlio 
oflhjcrs of a sliip twder fiVitish colours which hnd hceu wrecked 
on the islands,. I^ord Miuto soiit buck n courteous answer witli 
presents. Thoio have boon no otlmr events during the Drilish rule 
111 Ceylon, and the last sultan, Mohummcil Moidin, rei-jinMl without 
diS[mtc from 3836 to 188*2. 

Wo have, onlytlnve substantial acenunts of the. Maldivrs from 
actual re8idpuce:T-(l) that of the .Moorlbn llaliitii, wJio lived upon 
them nioro.than tt year (l.'UM-U), ninl lilh d tin* ollieo ol c.eli ; 
it contains' mich cnrions detail ; (‘Jj tlie lunralivo of runiron 
Pyraril do la Val, a Frendi a.lvtMituivr on bo.nd a ship of St MjiI.., 
whic[i ,Wj18 istreeked on a reef of the, M dosma'lnlu atoll in 
iiUil..Who detained live ye:Ms on the island.s, a iiook of lie* 
greaj^st intorost and aecnvaey, and by lar the best aeeonnt of thesi* 
islands in exiskcnco ; (•*) a niemoir by two dlliecrs of the Imli.in 
navyy Liout/ Yonii^jf and Mr ChiistojilnM, who had been emplosid 
in tho aprVcy of the islands nieb i C.ipl.iin b*. .Moiisb\ in 1831 ;;ri, 
arni wlio volunteered to reinnin iM liind at Male, in order to aeipiiie 
u knowledge of the hin^nane, eustoins, Ae., of the inhabitants, 
a liwidablo oflbrt, but the. lesnlt. of it was inanvd somewhat by 
the' illnesa which j^irostrated both oiii»*ers. 

TliO snltau’fl rosidenco and tbo cn[»itul of tlio kingdom is 
the iflland of Maid, which lies ncfir tho iniddlo of tbo 
archipelago on tlio east side. It is about 1 inilo long by 
4 milo wide, and contains a jnnuihilion appromdiing 2000. 
It has boon at ono tiino oiifoinpnsscd witli walls and 
bastions, but thosu rontinuo in r(‘[)air only on tho nortli 
and west. On the north too is an old furl, apparently of 
Portuguese construotion, with a few' old guns. On tlio 
north and west sides also advnntago has been taken of tlio 
encircling reef as tho base of a wall which lias boon built 
Up 80 as to form tho lagoon into a harbour for small craft, 
having a depth of G to 12 foot, and a w iiltli of ir»0 yards. 
The tiwu ih laid out in long regular streets at right angles, 
shaded with trees ; the liouses are in ‘‘compounds,’^ with 
.-high fences excluding the street, and arc surroiindeil w'illi 
- fruit trees and flowers. Tlie sultan’s palace, a largo npper- 
Toomod house, occupies with its apjmrtenniices an area of 
':J aqiiuro mile, enclosed by a shallow' ditcli now choketl 
, j|vith vegetation. Tim houses geniirally are hirgt^ rottngfs 
;pf about 38 feet by 12, formed of snb.stimti.d wooden frame, 
;‘.#ith peaked roofs thatched with cocoa leaves; the walls are 
' niatted with cocoa-loaves, but somelirnes planked. There 
I are several 2ao.sqim.s, and at h*ast one minaret, about 10 
^feet high, for tho call to prayer. iStoiio-built Jiouses, 
<^mmon in Pyrard’s time, are so no longer ; tlierc is now' 
one. Tliere arc marked distinctions of rank nmoie-- 
people,, At least six el isses (wti hardly kin>w whethtr 
v;,te* call* them castes) arc recogni/,e«l, <»f whom the two 
^highe.st form a pure aristocracy, 'rim sixth class, calleil 
(“black” J), consists of the common people, generally, 
whoixi tho toddy- drawers arc legirded as the lowe.^t 
The toplpyrnents of tlie common peo[)lo are, li.diing, 
i^therii&'obcoa-nuts and cowries, weaving, and toddy draw- 
ling, Mwmen beat the e.ocoa fibre und twist it into yarn, 
prepare breadfruit by slicing and drying in the 
ysun, a^imiind dye cotton tliread, make swiM;t meats of cocoa- 
• tttlt arid paltn-sngar. Woirmn aro not secluded or veiled 
as in xypical Moslem countrie.s. 

Bice, t^e staple of food, is imported. Other chief fcMul 
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Best notices tin? ])ro(lnction ^f coir, the 
►Wries, and the weaving of excellent textures 
'have been noted. This last, and that of fine 
piily manufactures in which skill is shown. 

' id be now produced only in Suadiva atoll ; 
jbut not solely, in ^Malosnmdnlu atoll. 
beaidea coic and «a)wrioa 


(a decrea.sing trade), arc cocoa-nuts, rnf,m (fc>., cocoa'iint 
husk), tortoise-shell, and dried boiiirotidi. An enormous 
amount of this hist was formerly earriiMl to C e)]on and 
SuinaliM, the latter being supplied by trader.^ who e.mie 
from (Miittagong. It has l)ecn known over tin- Mast from 
time immemorial tus /-oWZ-w/os, a eorniplimi aj'parently of 
the jMahlivian “bliick boiiito fl.-h,” somelime.s 

furlher cnrrupled (fouml nuift/i. 

Native ve>sels of SO to 200 tons burthen maki* jimniul 
trips to Calcutta towards the emi of the 
monsoon, returning with the, north east, lll<»n‘^r^on in 
I)<Temli(‘r. After leaving the Maldives tlu*y sight no hind 
till .Iagann.\th. They carry thither the articles named 
ahove, and biiiig l>ail: lice, ••otton stnils, and snndiics. 
Thesw long \o\agcs ate not conlined to the i ift of the 
ea[iital. Moresby, in i S.'ll found that a sinall isl.ind 
in the North Nilandii atoll sent annually to Ihmgal live or 
.six b(»als of SO to lOO tons each. On the .same island 
then; w.is a Kind of iiiNigalion sclioo), and the natives 
made ami repaired some kind of nautical instninierits. 'rim 
old e.rh of the Mahlivi’S wms the eiirions /o/ /// or “ lisli- 
liook money” made, of a bent rod of .silver, 'i’his has biin 
long replaced by coins of basis nii'lal beiiring the sanm 
name. 'I’Ik^ Anglo Irulian rii[ic«} is cuiKait for laigcr 
payments, and ccovnes arc still iiseil to .somi* extent. 

'Pwo alt»lia,bets arc known on the islands (bc-:ides lh^^ 
Arabic, wdiicli appears on tomb.'-loms jiml in other inscii[i- 
tioiis). 'rim first is an ancient al[»h:ibet, known as linuhi 
yA//v//v7, ‘‘ island lelti'i’s.” 'hliis in iS.'ha slill .sur\ivediu 
the .sonlliern atolls, and orders for the^e. wa re \viitli*n in it. 
It is written, like, all the Indian alphabets, fiom left to 
rieht, and is evidently (by comparison with plate .wii. in 
l)r Ihirmll’s A’A/y/f //^s* rg' South hoHon ji 

form (with sidditional letters) of the old 'raiiiil tliiiraeler 
(7<10 to ll>t)t) A. h.) called in .Malabar Vnthlnlhi, or“roiiml 
hand.” ^ 'riie mtalLMn Mahlivt* writing, lalh d f/iihxll, 
7by/o, is iKsiiiilly - written from right to left. Ill . \rabic. 
It is .said have been introduced in the Ullli ceiituiy, 
and has gone ihioiigii se.Neral variations. Some ot tlm 
letleis are moililied from the Arabic charm'ler, and nine 
of tlnaii me tlm Araliic nnimral digits. On tli(‘ other 
Imml numerals are n-pre.sented by letleis of the alplialu t. 
'J’lm former .sysluin of reckoning was diioilecinial, luil- I Ins 
is dying out. 

XtMliing is aeciiralely known uf tlie lloia of tin- idumh^, 
and Kew |*o.'-.-.i*.'..SL*s no illimtr.ition of it. Among I.ni'er 
tree.'^ me niLiitiohed the. b:iii;,an, pi[)pid, biLinllinil, 
tainariml, and a laige tiei; calh-d /oz/oA/, allojdim/ a veiy 
light wood n.sed tor raft.*^, tloats, Ac. ; idso .spccirs of 
pamhinu*'. 'I’lm castor-oil ti'i*e is alniml.nit, tlioiiLih not. 
Used. 'I’lm coi’na-nul of the islaml.s, t lioiiali ol liiii* «jUalil>, 
is veiy small, not nnn li hn^ei than !in tUMin^e. 'hlie t.ii’o 
it.self fnriii-hes llie only imllg' iions wooil leed iiu’ bosit- 

building. 'I’lm (tninfiii/i (( '•ilniiht/U n/it m<i/ih f/ll n til) and 
I’fii'ot/i ( J*t vij>ltts ariifti/(f) are mi'd in minor vvood-wojk. 
y\ t ubor, arahsl and steeped in water to reiMo\ e its aeildity, 
is imide- into Hour,- jicrliap.s a ("olontsiii^ whieh Ibii llatnl.i 
nnmtioiis (n/ hr/ifltts) as n^'i'd to make a kind o| veiiniMlIi. 
'I’lie.y have also swi et potatoes, pim^ a]>ples, [K)n!egianale-t 
(bearing fruit tliroiigliout tlm year), plmtaiii-, and ino.'-t of 
the other trojiical or subtropical lmli!iii fruits, chillies, ;i 
fcwareca trees. Ac. 'riuHloublc cocoa nut of the Seycimlles 
Islands (fruit of Lot} orvn St't hvlliirtnii) mseil to In r a -t up 
on the ishimls, ami was believeil to be a siilanmine ]tro 

• to tlii.'. is ( li I li tliri'i Ui Iln‘ '»Iil Sill' li.i!' 

vvilhwhe-li it is riiiii[i:iieil in Mr AlUfit ^ ;!ii.ii-U j- -j • r .ili i ." j 

reli'io'U to. 

- “ ll.sunUy ” ; Lut :i M;i\aivi:in sV.i]>i'U ".ho :’in« .1 nii" i’« »> )» 
inlttruiulKin wrote it Irom Iclt to rv^Xil fir •tour. •"<« . L -o, '/, v, 
794). 
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duction, — lietice called the sea coeoa-iuit. It was valued 
for iinagintiry qualities, and exjjorted to Indio. The 
lV>i tugue.se long believed it to bo si prod net of these islands, 
and Ctillod it the Maidive cocoa-nut. 

Animals are few. Tln)So ininnul are nits, numerous and 
destructive, wliioh climb the cotna-trecs and devour the 
kernels; the largo bat called in India “ tlying-fox,” also 
said to <lestroy many small c^una nnfs; tortoises; a small 
snake said to be luirmless, A c. 1 )omcst ic iinimals are rare ; 
a few goats and c.itth* aie rean'd on Male. 

'riie climate is iii>t t»r disagreeable, but i.s 

«nili>'abli V' f‘'r si i an'.^ci w hef her Asiatic or ]'airo|»ean. 
11)11 Uami I .-.i\ \eiy \ i^itor was attacked by violent lever; 
J’yranl si\s the Mine; and this was substantially the 
expciieiiii* <•!’ the. siiivey otlicers and crews in 1834-.‘b5. 
'Till' naliM* crews al o sullered much from tlio <liseasc called 
fx'ri ht'n (\vlii« h has dropsical synipU)nis, ami is often fatal) 
and from violent bowel-coinplainls. 

A I imipli li* icjioitoii till* Alalilna-s has iccciitly hccii pivpartMl hy 
Mr il. P. iJi lI of tin; Ceylon <ivil ser\ ie«', wlio has visited 
llie ivliiinis, ami this is imw ]»eiii^ ]»iiMte(l at t.'nloiiilm. Mr 
Hell Kiinllv eii.d»lMl tlie ]n-eseiit Wilier to u'(‘ il copy ht‘foie this 
iiilielf went III ]iiess, ami iiiaiiy Nalu.il»le raet'^liavc heeii iidded i'loiii 
it. nilirr mateii.il.s usi'il liave heeii D.irwiii, yV/e Sfntcfitrr tnnt. 
l>ist nhut itm ttf i*nnil IS 12 ; I'njuiijt' (fr Fnf/i(^'ois I^ffnird dr Iti 

Palis, l(l7'.Ml'ri'viiins eilitioiis 1(1! i, 1 (Il 1 (i, KIlOj; f'oi/tnfrs 
d' Jfin ti.oi-j. «»r 1 lefo'iaeiy ami Saiigaiiietti, tom. iv., Pari'', 

JS.'iS; Hamilton, /)<%». t>/ /inidnsfaii^ ji. 21111; Alon-sby, 

J hrrt t HHi'i Jnr tht' Miild n n I^hnuls^ iSlO; A'ouii;' ionl Chtis- 

tojilw r, in Ti II ns. Jittmh. (I'l'inj, Aoe., \ol, i. pji. r» 1 SlI ; jilso .see /Ac/. 
]). 102 Jiml p. 313; Tmns. AVo/. finnj. Aoc., lol. ii. ]i|t. 72 03; also 
Nol. V. J». lillS; ,/intr, - / 1 . Six’, \oI ji. 7l.* 1 ; diHii\ Join. 

.Is. .Vnr., vol. \ i. pp <P2 Td ; ihtd.^ new series, itjl. pp. 173 201> 
(paper l.y Mr Ail.eil (liaO, Ae. (H. A.) 

MALDON, a muiiieip.d and pailiaimmlaiy borough and 
Kcaport town of Ms.sex, Ihiglainl, is situated on an acclivity 
rising fnnn the soutli side of the JJlackvvatcr, 44- miles 
east- north east of London and J(> south-west from (Vd- 
chcster. It consists principally of one main htrect with 
Kc\cral cross striM>ts at right angh^s. 'I'he church of All 
Saints, dating from lOob, is a spacious edilice consisting 
of chancel, nii\c, and aisles, with u triangular tower at llui 
west cml surmounted by an hexagonal s[)ire. The church 
wa-i restored in lSij7, and new v\indows were added in 
1S77. St Mary’s (Imrch is also of very early origin, and 
was ii^.-stored in tlie 17lh rent in y. 'Pin*, other public 
buildings are the graniiiiai school, founded in l.')47 ; the 
town hall, formerly D’Arcy’s lower, built in tiiu reign of 
Henry \'!. ; ninl the piiblic-Iiall, iShP. There are nianu- 
factiircs of <’rystalli/cd salt, as well as breweries, iron 
foundiies, and .some shipjilng. population of the 

municipal biirongh (.‘InOS acres) in 1S71 was 5r>8G, and in 
ISSl it was hl7G. That of the jiarliamenlaiy borough 
(oI77 acres) in tlie same years was TJol and 7 1 2S. 

MmMoii, wliirli is il vciy imciriil town, i.s .supposed to luivo 
11 1 i ivnl its II. one, im'aiiiiig “cross lull,” from a cio.'S at om* time 
1*1111111 i»!i till* cminem r. Pmui ri’iii.iiiis iuuiid in tin* iicigldmiir- 
hiKiil llii-n- mnoilMiil)! Ilj.il tin* j»l.u r w .as of some im]»i»rtiinc»‘ in the 
tiiin'i.l tin* 1 )ut Hie .supposition tliat il WM.s < ’innuioifuiunn 

is not 'Utli.-iml ly i*'t,il'lislii d. (Ui the wesiein side, of the town 
Ill' ll* in* :i]->,o li.ieesof ji l.iige c.'nnp, Imt W'lu tlier the work is of 
Jloii' in, S.i\on, iu‘ H.ini>'li oiioiii it is ini|)ossil.li- to say. 'riicoltlest 
tn'toiu.ii meittioii o| Hie town is in IH3, wlieii Kdward the Khler 
ctii I'lipi.l II. .11 It to iuipeili* tin* jii oi^Ti's-. oI llu* J )am*.s, '^I'lie town 
leiiiNii it,fii-.l I Ico I. r fioni Jlenn II , .iml in 1.^.^3 il was iiwor- 
jHii.in*tI li\ (yii, M M II V. l**iom tie* time of Kilward III. it ivlnrin'd 
t W''» nnnilii I to p 1 1 !i oiii>ni , liiit mih*' IsC)? cniy one iiiemhiT. 

M ALl PllAX( M 1 1'!, Xn oLAs (Kl.hS- 1715), a well knowm 
disciple of I )e‘^c.u tc", v\a.s the, youngest child of Xicol.is 
Malebianehe, .‘-o. n tiiiy to J.ouis XIII., and (^athcli^c de 
lam/. > 11 , si''terot a vieeroy of Panada, and wms bom at Paris 
on Angn.-t 0, IG.’N. ' Of an cxtremelv feeble c«»nstitutioii 
ami somewhat deformed Itabit of body, lie received Ids 
clcinenliiry ediication in l^atin and (be(‘k from a doiiiestio 
tutor, and only left liomc when suflicieiitly advanced to 
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enter upon a course of philosophy at the College de la 
Marche, and subsequently to study theology at the 
Surbonne. He had resolved to enter the church, but his 
retiring and studious dispositiuu led him to aecline a 
stall in Notre Dame, and in IGGO lio joined the Congrega- 
tion of the Oratory. Loth his ecclesiastical superiors and 
liiins(4f ap[)Gar to liavc3 experienced considerable difficulty 
for some time in ascertaining what Ids special talents were, 
if they existed at all. Ho was first advised by Pere 
lA'comto to devote himself to ecclesiastical history, and ho 
siccoriliiigly .s(;t about a laborious perusal of the works of 
Kur>i*biii.<, Rocratc.'^, Sozomcn, and Thcodoret, but it was 
found tlml “the facts refused to arrange themselves in his 
mind, and iniitmdiy clhiced one another.” Afterwards 
liichard Simon undcilook to teach him Hebrew and 
biblical crilicisni, but with no better success. At last 
having accidentally, in IGGI, fallen upon one of the works 
of Descartes (the Truifr do rilamhie), Malebraiiche was 
forthwitli alive to Ids true vocation. Ho overpowered wus 
he by the novelty and Jiindnuusnes.H of the ideas, and by 
the solidity and coherence of tlie [uinciples of his author, 
that (it is .said) he was icpiatedly compelled by vio|ent 
pal[»itations of the heart to lay a.sido his reading. 
Malebraiielte wa> from that hour consecrated to philosophy, 
ami especially to that of lH*>cartes; and after ten years' 
study of the works of his master lie produced, in 1G74, 
tliii famous t'it'i’/n rrhi’ do fn I’/c/Ve, w’hich w^a.s followed at 
iiiLi‘rvaIs by otlier works, both speculative and controversial, 
the titles tif wliieh are given below'. Like most of the great 
inetaphysieians of tin; I7thcenlnry, Malebranche intere.sted 
himself also in (jiiestions of mathennitics and natural philo- 
sophy, ami in li)9l) lie was admitted an lionorary member 
of the Aeademy of Hciem*c.s. During his later years his 
society was inuelt eoiirleil, and lie received many visits 
from foreigners of chstinction. His death took place on. 
October Id, 1715; ac cording to Stock, the biographer of 
Lerkcley, it was hasteiiLMl by an excited metaphysical 
argitnient into vvhicli lie Imd been drawn in the course of 
an interview .souglit by that pliilosoplier. For a critical 
account of Ar!di‘l»raneln‘'s place in tlic history of philo* 
Sophy, see (* vktj:.>ianisM (vol. v. p. 148 ^ 7 .). 

'riie lollowiMg is a list ef liis piimijial wnrks; Do lit Jtocltcrche 
dr hi nif f'lui fmifr <lr hi iiiffiirf dr Vr.sjirit do. Vhommr^ of de 

ri('.t(>fr * n thnt fm'rr, /four «'/ (ftr frrrriir dmis Ics sciences (1674, 
(Ith mI. 1712; I.*itifi liaiislatioii hy rl. bi'iilant .at Geneva in 1686 ; 
two KTigli-.li Ir.iiislatioiis, tin* seeomi hy M’aylor in 1712; traiisla- 
tiims also into (Irnmiii, Duti-h, ami iimiliTii Greek); ConvermUmis 
C/irdit iiiir.s, dll IKS h.\tjur/lrs nn jn.sfijic ht ytritc de la llcliijion. cl tU 
ht M'lralr ti’r ,h su.s ('hoist. (Ito't),' and tVeijueiitly) ; TraiH de la 
Tallin or ft. ft, Il fi/nrr, Jt»8U ; Midihft huift (JlioHivnucs ct M6taphy’‘ 
V, li;s3 ; /'raife dr hi ^Muoiih\ 1(18*1 ; several polemical works 
;ig:iiii'>t Aiiiaiilil fumi lO.SI to 1(>SS ; Didrrfinis sur la Metajihysfique. 
rt hi Jh'hf/ioif^ ItJ.SS; Toaitc do V Amour ilc Diov, 1697 ; Kniretien 
d'iiii J'hthfsojdir Chi'dhv oltruu Dhihisojihe. (Vihiois sitr Vexistence 
it hi ludiirr ifr /h'ru, 17(»S ; Jivjlr.rlous sur la J^rtmfU.ion Phy^iqnOj 
l7ir». A <‘nnvi*nii*nt rilitinu uf the (Kurres rhoisios de Maleboanche^ 
ill two \olinm‘s, witli an introilm tion, vvsus ]ml)li.shed hy Jules Simon 
in 1810. 

AlATdvIv KOTT^.A, si native siatc in the Punjab, India, 
sit u.ded between dO" 24' and 30*^ 41' N. lat., and between 
75' 42' and 75'" 5‘J' 15" F. long., with an estimated area 
of 1G5 srpiare miles, and an e.stiiiiatcd population of 
The chief products are cotton,, sugar, opium, 
ani.seed, tobacco, garlic, and grain. The gross revenue is 
.1*25,81)3. The iiawab exercises complete jurisdiction, and 
n eeives a compensation of £250 jier annum in perpetuity 
from the Iinti.‘*h (lov eminent, on account of loss of revenue 
(•aimed by the abolition of customs duties. Mdler Ivotla 
town is .situated .‘10 miles south of Ludhidaa. 

Thf Tiawjih nr L-liief i.s of Afglmn doscent ; his family originally 
l atm* fit^Tii iiml mcni»icd positioii.s of trust in Sirhind under 

the* Muglial ciiijM.Tors. Tlmy gnidmdly hocamc indopeiiduiit n.s the 
Aliighnl liiiipiru .sank into decay in the course of the 18th eeutury. 



M A L- 

In.Oftnftral Lake’s campaign against Holkar in 1805 the nawub of 
Alalor Kotla sided with the British. , After the subjugation and flight 
of Holkar, the English Government succeeded to the power* of 
the Mallrattas in the districts between the Sutlej and tlio Jumna ; 
and ill 1809 its protection was formally extonded to Mah r Kotla, 
as to the other cis-Sutloj states against tho foriiiidablc eiifuuu'hineiiis 
of Kaujit Sinli. In the campaigns of 1800, 1807, ami 1808 llanjit 
Sinb had made consideniblo conquests across the fcjutlej ; iu 1808 
ho marched on Maler Kotla, and demanded a ransom c»f jt!10,00o 
from the nawab. This led to the iiitcrfcn-nce of tlio British, who 
addressed an ultimatum to Kanjit Sinh, declaring the cis'Siitlrj 
states to be under British protection. Finally the nija of Lahore 
submitted, ami the nuwiib was reinstated in February 18CH». 

MALESHERBESjCiiHih’iKx Guim.aumkdkLamokjnov 
PK (1721-1794), minister aiul aftcrwanls counsel for tho 
defence of Louis XVL, caiiio of a famous legal family, 
and was born at Paris on December G, 1721. He too 
was destined for the legal profession, much to the surprise 
of Marcel, tho famous dancing inastiir, who liecljired 
that his pupil would never be .'ihle. to dance well enough 
to bo a soldier or a lawyer, and must therefore be a 
priest The young lawyer .soon proved his intellectual 
capacity, when he was appointed pnsident of the couv ilr.^ 
aidea in the parlement of Paris in 1750 on the proimdion 
of his father to bo chancellor. One of tho chancellors 
duties >vas to control the press, and this duty was entrusted 
to Malesherbes by Ills fatlior during liis eighti'en years of 
office, and brought him into connexion with the public far 
more than his judicial functions. To carry it out eUlcieiitly 
ho kept in cuminunication with the liteniry leaders of Paris, 
and especially with Diderot, and Oriinm oven goes so far 
as to say that “ without the assistance of Malesherbes tbe 
Knryclopedie would probably never liave b(;cn publisln'd.” 
Though he met with abuse from all sides, there can be no 
doubt that it was the eminently judicious mnnner in which 
he carrioil out his object ionablo duties which laid tho 
foundation of his sub.scqueiit popularity. In 1771 he was 
called upon to mix in politics ; the parlcments of Fraiini 
had boon dis.solved, and a new method of administering 
jusiico devised by Maupeou, which was in itself commend- 
able as tending to the better and (piickcr adininistratit)ii of 
justice, but pernicious as exhibiting a tendency io over- 
centralization, and as abolishing tho hcre.ditary “ nobility of 
the robe,” which, with all its faults, ha<l from its imtun) 
proserved somo indej»endenct‘, and bt'cii a check <iii tho. 
royal power. Malesherbes presenterl a strong remonstrance 
against tho new system, and was at once buni.dictl to hi.s 
country seat at Rt Lucie, to be recalled, however, with the 
old parlement on tlm iiccc-;sion of Loni.s XVL, ainl to be 
made minister of the dn rol in 1775. II e only lield 

office nine months, during which^ how^ever, Ini directed Jiis 
attention to the police of llie kingdom, which came under 
his department, and did much to clieck the odious practice 
of issuing Ittiren de oirhff. On retiring from tlaj lnini^try 
with Turgot in 177G, lie betook hiinsrlf entirely to a hapj)y 
country and domcstii^ life. Ho had always been an 
ctithusiastic botanist ; bis avenue at St Lueie wms world 
fmious; ho had w'ritteu agiunst BiilToii on behalf of the 
bocanlsts whom lliiflon had attacked, anil had been elected 
a member of the Aeadeiiiic ties Sciences as far back as 1750. 
Ho wa.s now elected a member of tho Academic Francai.se, 
and everythitig seemed tr» promise a quiet and peaceful i»I(l 
age a2>ont in the bosom of his family and occn[ii(‘d with 
scientific and literary pursuits, wlien thc^ king in his 
difficulties wished for the support of Ids name, and 
RUmmoned him back to the ministry in 1787, Again he 
held office but a short time, but returned to liis country 
hfe this time ^ith a feeling of insecurity and di.siiuiet, and, 
as tile troubles increased, retired to Switzerland. Never- 
theless, in December 1792, in spite of the fair excu.se his 
old age and long retirement would liave given him, lio 
voluntarily left his asylum am.l undertook with Tronchet, and 
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De-sizo the defence of the king before the convention, and it 
was hi.s painful task to break tho iiew\s of his condemnation 
to the king. After this clTort ho returned once more to the 
country, but in December 17915 lie was anchted with his 
daughter, his son-in-law ^I. de UosambO, and his grand- 
children, and on April 2.‘5, 1794, he was guillotined, after 
having seen all whom he loved in tho world executed 
before Iiis eyes for their relationsbi[) to him. .Male^icrbes 
is one of the sweetest characters of the 18th century; 
though no mail of action, hardly a man of the w\»ilii, by 
his charity am! unfeigned goodnc.ss he became one of 
the most }»<»j»ular meu iu France, and it W'as an act of 
truest self <le\otioii in him to sacrilice himself for a king 
who had done little or nothing fur him. Witli loason does 
liis statue staml in the hall of justice at Paris, hir he. is tlie 
greatest rc[ucsi.'ntativo of that noble independence wliich 
shoiiM prevent any thought t>f self wlien ii counsel is 
pltMiling hi.s clients cau.se, Iiowever ]K’rilous such ailvocacy 
iiiiglit be. 

;u*(‘ in ]»rinl si wniksuf M.ili*sliia1w.s of vary- 
ing nf wliioli tlio ini'ht iiig i- liis * rnifu'jis >tir 

lluijnjut \\Y\\\i'\\ wlnn iu* Wiis vriT voung, jiml pnli- 

lisluHl with a iiotun by Alnille in 1798. 'rin-rc cM.st .il.so liis 
J5 hiolrr junn' Lout'i .V/*/,, liis s}t)' hf hltti't*' <h In 

pnlilisiitsl Lso'.i, iiiid rxliai'ts fioin liis n nionst i.'iiici-s, juihlislifd as 
iEuen V chtnslts fA* Mnlr'^ln rhr'f in 180*». Ins life .slionhl In* rrml 

tho hisfunfjitr xd |)iil'i>is, tin* Eltu(>- h ol ( t.'iiD.ird, 

lonl IIk* intoM'sting Essni^ in *1 xols., IslS, of Boissy <r.\nglas. 
Theui nn* also in. my dtnirs on Iiini in ]iiiiit, of \\hn‘li tin* hc.st- 
IviHiw’n is 1h.it of M. Dnpin, whi«‘h is intrii.sl iiigl\ irvivwrd with 
iriuoli liglit oil Mah'.slici Itrs'a roiitrol of tin* [ni ss l»y S.iiiiti-Bi'iive iu 
tlio .sordini \olnmr of ihr Cn n '< thl I.Uiidt. 

MALIIKIHIK, FuAXrois i»i; (1555 1028), port, ciitic, 
aiul liaiislator, was born at C\ien iu 1555. His family was 
of some position, though it .seems not to liavi* been able to 
e.stablish to the satisfaction tif hcuiltls tin* claim.s which it 
made to nobility oldi'r than the IGlh cLiitnry. 1'he poet 
was tlio eldest son of another Frain;oi.-, do Mallieibe, 
anisvilhr dn nd in tho magistracy of Gat n. He, liim.sclf 
was elaborately educated at Caen, at Palis, at Heidelberg, 
ainl at Ihisel. At tbo age of twenty one lie cnlcicd tho 
hou.schohl of Hemi d’Angoiilcine, grand ]>rior of Fiance, 
llui natural son of Henry lb He .drived tliis |nince as 
secretary in rro\eiice, ami mariieii there in I5S|. Ifc 
see»iis that In^ wnde ver.ses at ihi-; [tciicHh but, to jinlgo 
from a qiiolnlion of ^J’alhiiniiit <lcs lo'*.iu\, tliev mu I li.rc 
been verv bad oiic.s. Hi.s ^'atroii dieil when M.illicibe u.is 
on a vi-^i^ in hi.s native ]uo\iiue, and for a time he liad no 
2 »?ii ticuliir ^•lu[)Ioynll•nt, thoiigli by sonu* scrvih* vci.scs lie 
obtaiind a CMnsidt‘rable gift c.f money fioin llemy III., 
whom he afli’iwards libelled. He. li\ed paitly in I’lovt iico 
and partly in Noriiiaiidy for many yearn after this i‘\cnt ; 
but very little i.s known of his life, dining this period. It 
WMs ill the ycfir parting the two cenluiies MGth)) that lie 
presented to Mario de’ Medici the lii^t of his reniarkablo 
poems. But four or five, ^ears luoie pas.seil before his 
biiluiic, which had hitheito been indilVerent, turned. He 
W'iW ])resented by hi.s eounlryman, the, cardinal Du Perron, 
to Henry IV.; and, though that ei*ononiical prince did imt 
at fir.st show' any great eagcrrK'.s.s to enlcitaiu the i»uct, ho 
was at last suniiiioned to court and cmlowcd after one 
fashion or anotlu r. His father died in IGOG, and he carnc 
into liis inheritance. From this lime foiward he lived at 
court, corresponding uflcctionatcly with his wife, but seeing 
her only twice in .some twenty year.s. His old age wa.s 
saddened by a great misfortune. His son, ^Maic Aiit«tiiie, j* 
young man of promise, peri.slied in one of the fri\i»lous but 
desperate ilucls wdiii'h, cominoii at ;ill peiiods of Freiicli 
hi.story, wire lu'vcr more frivolous or nuue iK'^perite than 
in the IGih and the early 17th centuries. M.in* Antoine 
ilo Midherbo fell in 1020. His father u^iil his utmost 
infliicnco to Imvo the gviilty 2 *Hilies(for more than one were. 

\ 
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concerned, and there are grounds for thinking that it was not I 
a fsiir duel) brought to justice. I^iit be died before the suit 
d(jcid(‘d (it is said in consequence of disease caught tit 
lh(3 camp of La Jloclicllo, whit her lie had gone to petition 
the king), at Paris, on tlie ICtli of (3ctober 1G28, at the 
ago of sevcTity-threc. 

The i>er.soniil chiinictLT of .Malherbe was far from amiable. 
He was an obstinate M)li(*itor of favours from tin* great, a 
morose and bearish conqjanion to his e(pials, a loose liver 
at a time of life wln n loost; living is ci.^peeially unbecoming 
if not cspi'ei.illy Ifl.imeabhs a jealous and unfair critic; 
but be exerei.seil a gu’.it and enduring otrect upon PnMicli 
littualure, tleMieh hy no means a wholly l)eiielieial one. 
'rhe lines ol lJt»iIe.i'i lieginning Knj\n. vint are 

rciiiliTiMl only partially ap[)li(‘able by tlie extraordinary 
ignoiMiice of oilier FriMieli [M)i*,try v\liicli distinguished that 
pereuq»lory critic. ]liit the good as wi‘ll as l)ad side of 
Malheihe's theory and practice is excellently described by 
liis contemporary and supc.rior Itegnica*, who was animated 
him, not merely by reason of his own devotiini to 
b’on.sard, but because of a brutal act of discourtesy of 
wliii-h Malherbi*. had been guilty towards UegniePs undo 
J)es[)ortes. These are the hues : - 

“ ( ’i-|»Mnl:nit li iir siiviiir lu* h’i IcikI iiulleinent 
qUi’ji uii mot an jugi'iiu iil, 

I’l.-mlii' i|ii’iiii ijiii lie iinirti* iim* ilijilitlioii'jiK*, 

I'llMf i si ilrs vrrs l:i ]»n‘Vi* ou 

Oil Itn ii SI la voyi'IIca I’aiitn* s’liiiissafil 

it'iid jmiiit a I’no'iliu uii Yi‘is Irop l;m;piishant. 

(-'’o^t prosei lie la rime et liincr de la [uose.” 

Tliis is perfectly true, and from the time of Malherbo 
dates that great and deplorable falling olfuf Frendi poetry 
in its more [amtic (jualities, which was not made gtjod till 
Nevertheless tlie. critical and restraining toiidency 
of Malherbe, was not ill in place aftiT tlie luxuriant 
inijioi'tation and innovation of tlie /V//<cA ; and if he had 
conlined himsrlf to preadiing greater tediiiieal t»erfeclion, 
instead of .superciliously .striking his j»en through the 
griMt wiu’ks of liis [iivilecossors, he would have deserved 
wholly well. As it was his reforms helped to elaborate 
the kind of xerse necessary for tlie chussical tragod^^, and 
lli.it is the most that can be. said for liim. ITis own 
poetical Work U .scanty in .ninaint, and for the nio.st part 
frigiil and devoiil of iiispirsition. Tim beautiful Cifusofa- 
fiaii a Du /'wy/V/-, in whicli occurs the famous line 

Kt, P'sc, rile ;i Vicil ci- ijue vivelil Irs roses 
the odes to Marie ib;’ Medici and to I^ouis XIIF., and 
it lew other pieces coin|»ri.se all tliat is really worth 
remembering of him. Ifis prose woik is imieh nioro 
ubumlant, not less remarkable for care as to .style an<l 
expression, and of greater [lovsilivo value. It consists of 
KoiiM‘ translutions of hivy and Seneca, .and of a very largo 
immbi r ol interesting and adminibly^ written letters, many 
of whii li ail' addresse-d to Peiri'.sc, the man of science of 
whom ( hisvL'iidi has lelt a ileliglitful Latin life. It contains 
hKo a. most cmioiis commentary on Desiiortiis, in which 
Afallierbe’.s iniiinie and caiping stylo ol verbal criticism is 
di-'plaved on the guMt mmIc, 

'riw I lii< f .lutlinril n - I’m i.ln- liingrapli y of M.illierlic an* the 
tlr MffIJi' riti «if 111., fill I'll .iM'l jiiipil iiaciiii, iUi'i tlie Ion;; 

Mliieli 'r.illem lilt <1'-. li’ia.v ii.e- ilevoleil to him. 'the stanii.'ii'il 
edition the .iiiiiiii.iMe one ol' M. Jjiidovie I/ilariiie, 5 VoN., 
I’ari'i, ISO : I’l). Ol the jio.'ins only, theii* is nn excellent and 
l.,in'lsome liltlo i-^sue in tin* yoinrlht Jnuint, I’aris, 

ls;i. (O. SA.) 

MA LINKS. ScoMkciimn'. 

MALLAXU’AN, a.town in irardoi district, Oudh, fiidift, 
situated on the Hanloi and Unas roail, in 27' 2' 10" N. 
lat. and lU 30" K. long., with a |n)pulation in 18G9 
of 11,G70. Under native ride the towui pos.ses-scd 
considerable political importance, and iiyon the British 


annexation of Oudh it was selected as the civil bead- 
qi^rtere of the HUtrict, but was abandoned in favour of 
Hardoi town on the reoccupation of the province alter the, 
mutiny. The town ha.s now but little tra^ j^nd a deserted ' 
indigo factory occupies the situ of the old fort, Saltpetre 
and brass utensils arc miinufactured, , 

MALLEMUCK, from the German rendering of the 
Dutch Mnllamvjini (which originally meant s/noli . fliOGf 'ot 
midges that niiully whirl round a light), a name/given by. 
the early Dutch Arctic voyagers to the Fulmar, ( vol,;iX« 
p. H17^), of which the Engli.sh form is now^ays lUost 
commonly a[)plic(i liy our .sailors to the smaller Albatroa^e^: 
of about the .size uf a (Joo.si^, met with iu,the. ^Soutlferik^ 
Oceuii- corrupted into “Molly Mawk,’* or, dtlierwise^ 
modiiicd. There is .some diiVeriuico of opinion to the! 
iminbcr of species of .^imdl Albiitro.ses, and it is unfortunate 
that iliu results of the voyage of the “ Challenger do iiiu| 
clear up the doubts tliat have been expressed. IVhrojBr 
species have been describeil and figured, the Difmedfa 
mDttnop/tr//s and D. ddonu Jit/urhus for a long while, Whlie 
tlie iliiril, I). c/////////u^/, was di.M liminatod by Gould 
ZnoL >SV/V///, p. 1()7), wlu) has stated that the 

ferciicu between it and the .second is so apparent that M 
had no dilliciilty in distinguishing them on the: wme* 
Captain Hutton, on the. other hand {liu^ 186t5, p. 283^, 
considers all three to be siieciticidly identical. Others, aS 
a[ij)ear.s by llie. liVjxni nu the Dinis of the “Challenger” 
Voyage (])|). MS, 119), while regarding J), melano2ihry$ BA 
distinct, wmiild .^eiui to unite J). culminata with 7). 
rli/ui fu’li f/urlius, Thii lirst of these birds, says Gould, is the 
commonest s[)eeii‘s of Albatros inhabiting the Southern 
Ocean, and its gn gariuus habits and familiar disposition 
make it well kiiovMi to every voyager to or from Australia, 
for it is equally common in tlie Atlantic as well as the 
Pacitic*. The back, wing.^, and tail are of a blackish-groy; 
blit all the rest of the plumage is white, except a dusky 
superciliary streak, whence its name of Black-browcd 
Alhatros, us also its .scientitic epithet, ’are taken. The bill 
of the adult is of an oclireous-yellow, while that of the 
young is tlurk. 'fills species (siqiposing it to be one) U 
said to breed on the Falkland Islands and oU TmtaQ 
dll (hinha, but the, latter locality .seeiiis questionable, fofj 
according to Caiinichael (7Vu//n. LIuu. /Voc., xii. p, 490), 
i). rlthnu lif/urfi us is tint bird of this group tl^ere found j 
while ITofessor Mos(*ley (Xnfcstt/a Xaturfilist, p. 130) calli^ 
it D. vulmiuntnr Whatever it inuy be, the excell^hi 
observer just named deseribe.s it as making a cylindri|^ 
nest of grass, seilgo, and clay, with a shallow basiu,,a^ 
and an overlianging riin--lliii wliole being about 14 |nchea 
in diameter and It) in hoiglit. The bird lays a single white 
egg, wdiicli is held in a sort of [loiich formed by the skip 
»)f the aluloimm, while she is incubating. A few 'otUei 
details are giveii by him, but Ids visit was too hurried tc 
enable him to ascertain tlie more iniportant and interesting 
points in the economy of this Albatros which were neglect^ 
by Ids jireilecessor, Carndcliael, during hi.s four 
sojourn in ISIG 1 7. y>. is said by Qould to fee 

more [>hntilul in the Au.draliun seas than '.el^ewl^bre, 
numbers eoining under Ids notice between Laun c^fcjju^yi d 

^ It w.is tlj.-n* crruiiiMiusly statcil tluit MuUemmk wfts a 
wliicli it IS not ; ami tlic correct (icriiuui forni, a.H giveu 
.M.iilriis {SfKt J» rtfitsi Ur tuirr (tTornhviulische ReUt ' 
ll.iiiilMiiv, Hi/ri, Ito, p. t;s), IS MaUrmwkn, The anoT(TO<Wui‘i^ 
tun i.l tlim iimlrr llm title of An 

V u,ui />/;%((>!'/ / /i.s* to the South and 
ill It'.iM ( j>. ii:;). was ]itrii).ii)iy tlie nicaii.s of the niSie 

ntiiuvirs .'p. i:’.o);is Mnllrmuck^ aiiilthereaftw 

ormlhiilii!»c’iil works. *''' : 

- Mr .sciiitiT with CDnmiGnil.ahlo ciiiition to 

the of the /in'oiicffra found breodiag 1^ 

nwglili.»ur(/uyw^ dr., wf ' 
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Adelaide,' and being also frequently observed by him 
between Sydney and the northern extremity of New 
Zealand, as well as in the ^auie latitude of the Indian 
;OcoanV^ He .desfcribes its bill os having the grpyish-yellow 
ridge broad flat, while that of 7). chlororltt/nc/ms k 
; laterally cdflapressed and the ridge round. All these birds 
seem^to hlave much the same habits, (a. n.) 

Heniu (17.‘30~18()7), born in CJenova 
in .1730/'aite educated there, beeanie tutor in tlie family 
..of the count of Calenberg in Saxony. In 1752 lie wa.s 
’appointed professor of belles lettres to the aeadeniy at 
lXJopenhajgon,.but as the French language was then litthi ' 
fi^iiown- in- Denmark he lind Init few students, lie was ; 
^iaturally*attfacted to the Htudy of the aiu-ient literature i 
^iiid hfefory of his adopted country, ainl in 175r> he : 
‘published the first fruil.s of Ins researclics, umler the title j 
ki^Introductioii d Husloire <lc Ihinnnarrk oh Con (rnlfc ; 
to, religiorif des imviirsy dcs litia, H (frs 7/.svr//(W dr^t ahrit na | 

; A ascond part was issued in 17r>r», nuirc parti- 
cularly' relating to the ancient literature of tlie country, 
Wd bearing the title- Monnmvnta dc ht nn/thoJinfie H f/c 
'la'poesie des Ccltrsy H pnrdrnfit'rrtnfnf drs anrims t^nnidl- 
'/iiaves, ' In the same }ear a translation of tlie \v«»rk 
^jfliqieared in Danish. Tins is the work hy which the. author 
"is best known in Jlritain. Though intended only as a 
^'proliminary dissertation to the formal liistory of Denmark, 

• by which it was followed, it lias all the merits of an 
independent work, eomjdete in itself, ami presenting a 

* general view of tlin civilizatiou and culture, religion and 
' customs, o{ the Scandinavian nations. A translation into 
j EnglisTi, with notes and preface, liy Jli.>.]io[) Percy, was 
y issued in 1770 under the title of Xorffnrn Anll^ptifits 
. (republished with adilitions in 1(SI7). It liad a wide 
[ circulation, and attracted much attention on account of its 
’\being the lirst (though a very defective) translation inti) 

French of the hJdthi, .Mallet’s diss(‘,rtations and notes aii' 

X vitiated by untenable tlieories a-i ti> the racial allinilKs of 
, the early inhabitants of Scandinavia; hut, judged by tlie 
>5 standards of its time, his work was of gn-at merit ami 
A;.tl8efulne8s. Its pnhlieation attracted the notice of llio 
'^'king to its author, and he wms clioscii as prcce[itor of the. 
^/prince of Denmark, fn 1700 ho returned to (jienova, uml 
llioecttme professor of history in his native city. While there 
was requested by the czarina to undertake ihf‘ ediient ion 
|j'pr,the heir-apparent of Kussia (afterwards the (V.ar Paul 
but, declined the honour. An invitation more eongiMiial 
his tastes led to his accompniiying Lord MounWuait in 
^$18 travels through Italy ami ihcnee to l^nglaml, where In* 
presented at court and eommis.sioimd to write the 
li^^istory of the Iiouko of JJrunswiek. lb' laid previously 
^‘IreceivotJ a similar commissit)n from the landgrave of lle.sse 
|jpa$sel for tlio preparation of a Iiislory of tin*, housv of | 
and. botli works were completed in I7^o. 'I’lie 
t/,^,^fluietude of a literary lib' was rndtdy brokr*M l»y the jsliock 
Involution, lo wliicli he was openly hostile. His 
the unpojuilnr sirte were so ohno.\ious to his 
A fidlQvy.citizens that lie w'as obliged to ipiit his native 
country iu 1792, and remained in exilic till ISOl. He 
8th I'Vbniary 1S07. 

; ;Ai|homoir^f his life, and writings liy Siniunde Sisiintndi w.i 
Oniovsi ill 1807. IVvsidi's the i nfnxhn-hfn to (In- f/r; 
his princiji.il work., an* ifistoh'r ,/.* Ihi,u-,oorJ.\ 

5 1758 77 ; JUst, ,h t„ ni'tisim lit' 

9 <//' // -^oiwon tt,' Itron-o’-nt, -I v.ih , 

(Jc hi unrti'iio} it it.'s if'f/\ i/.- M.-hl, ilnujro, 17:m; ; ■ 
on Jh Irctk 4 vets., ( ii ncv.g 1 so;{ ; ‘ /t,\/i,i,r \ 

im. i 

A^^J^^jK-JbutaBic.al ly J/'/Zw, tlic typical germs of 
about sixteen species of annual and 
widely di.stributed tlirnuglmut 
mallows possess the reniform 


onc-celled anthers which distinguish the Jfidvarc.v from 
all other clichlainydcous exogens. The petals also are 
united by their base to the tube lormed by the ciialesccd 
filuiiieuts of the stamens. The special characters which 
separate the genus J/n/ivA from others mOsl nearly allied to 
it are tho involucre, coii.sLsting of a row' of three .^ej^arate 
bracts attached to the lower ]»art of the true eal w, and tho 
numerous .single -seeded carpels di.>pnsed in a viich* around a 
central axis, Irom wliieh they hueoim* di-taehed wliui lipe. 
'rile lloxM'ts are Tno.**tly wliile or [»inkihh, never vcllow, 
the leave.s radiate- veined, and more nr K.^.s Inbetl or cut. 
Three .‘-peeie.s are natives of Jhitain. 'I’lie nmsk mallow 
{Midiui mosriotfii) is ii perennial herb with live pmtiti*, 
ilefpiv cut h.-iive.s, and large rose-eolouievl tloweif, clustered 
together at tlie emls of the branched .stems, amt is found 
giuiwing ahaig hedges ami borders ot liehU, lilossoiiiing in 
July and Angii.4. It owes its name to a slndit inu^ky 
odour dilVuMMl by llm ))l.mt in warm dry weather when 
it is kept, in a mnlined situation. d’he. round leaved 
mallow {Malnr iffiunli/u/i'i) is a creeping annual, growing 
in w’jivte sandv pl:iee.s, vvilh r<»iindi.sli senate h'aves and 
small pinki.-^li-whiti’ ilowi'is prodiieeil in the axils of tlie. 
leave; from .lime- to Se[»lember. It is common throuirhout 
iMO'ope. ami the north of Alriea, extending to we.'-tern 
Asia. The common mallow (.l/o/<v/ st;/ri.<fns), ihv mtinre 
of the Freneli, is an eri'id bii*nnial plant with long stalki'd 
romidish-angular serrate leaves, and ci*n;q»ieuoii.s axillary 
reddish purple llovvt*r.s, blos.smning from May to Si'ptember. 
Like most ]»]anls of the order it iiboiimls in nmeilage, ami 
heiicu forms a favourite doineslie, leniedy ha* colds and 
various otlier complaints allecting tin* nm<*oii.s membnine. 
The aniline, dye called inaiiM* tlerives its naim* from iu 
resemblance to tlie cohmr of tliis phuit, 

TIm' nail ''ll iiKilluw [.IKhivn. oijii'l mi! ts), the ffiiinumn' of the 
I’rni.-ii, hch'iig-, to ;iii()tlii*i grmis li!i\iiig:m iiiv oliine of iniiin loiis 
ht.K Is. It a native i)l iiiaisliv gioinid iir.ii the .'■■« i oi m liie, 
lit iglihoinlio.iil jif Ji I ; an iMo.-t in o 'iiii.il li* ih, witli 

.''ttiiii w li.it \M tily .stom^!, M‘l\(lv, ovale, .n ill*', imetjnilly senate 
li.ive^, ;in'l ilelieate pink shi>\vy llovvem hlooniing I'oju .liilv to 
Septenihf r. Die tloui .'lie .‘..lid to \i- M .1 go. Ill ileal ot honey to 
liei s. The ro.»1 H'-e.l in ni.-ilii in.* a . .i .k intil -ent, oii .leioiuit of 
iN eoiihaining nioie niueil.ige Hmii tlie .oniinon mallow. It i) 
Slip]).* e.l to toiin a ehlef iiigieiheiil in till' Well-known fir 

iji inbuilt > lo/.-nge';. Tlie m.ii‘Hh mallow i-; ivmai k.i l.le for con- 
liming . 1 -j*ar.»gin, *,,11 n, wlii.l), if iln* lo.a 1*.* Jong 

Kepi 111 a 'lamp plane, disapjit ais. hiilvri.- ai i.l liciiig d.'v- lon» .1. 
M'ln* loot .il.-o I'on tains al.oiit I'o p' l '. iit. of Canli and the .‘amo 
<pi.iiiiil\ ot Hill, il.igi . wlii'-li .111). IS f.'om tii-il ol "iMii .inln.- in 
l•onl•lillillg one mole, ule h- <.f v\ it> I iial in Is iii" pi* . ipi!ali‘d hy 
li'ii*).i] :i..t.ite of‘l.-i.l. The mil h inillow ],ii mo'.- 1 iii.-idy 
le.-.l on 1 !n' I ‘t'ni meiif ih.iii in I'iii '. ni.l 

'1 In- m.illovv ol Si nptiin , .I..li \. I. h.is ].■ . n -om. linn ^ i.i. iili- 
ii,-.l with .1' w’s m.ill.'w {• 'm , hi'i hs iil,f'.,<n' , Imt iiime j.l.iii-ihlv' 
W'iol inijdviMg a silm.- p'.'iit i vvitli .tZ/ '/j/. r //.// i.ms, or 

.'-.e.l oi.n he. Ill S\iii ill.' Jhii.'inii, 'v i-, |;1] known ]t\ Ilie n.anin 

M,fli’-i!> in the time .*r I’mi r.iiiai. .s. .■ i’.o. I.nl, //o m. It;. 

.MAI.lJlW, a miiiii'-ip.il and perlmtnentnry borough, 
maihet town, and w.il' ring plm e in llm etninty of (h>rk, 
Jrel.ind, is silualed <.n the III. jekw. iter, |.*)l) miles sonlli' 
west from J)nbliii, and 21) north from I'urk. The town 
owes its ];ro-^[ient\ to beaulifnl sitnalioo in :i line v.-dh’y 
surrounded by moinit.iin-', and to its ti'pid miimr.d spring, 
which is very « Ih’ca' nms for gener.d d'-bilil v 'iml fur 
scorbutic and eoiihiiinidivc complainis. A ‘'pi lioii e witli 
pump room :ind baths w. as erected in L^i'S. Il. -ido. the 
paiDh clinreli in the Later ^!n^di.^h .-tylr. la.'ctid Jii L^IS, 
lie* priii.-ipjil biiiMiogs of the town me tie* iniiitln'ii i*. 
tin*, vvoik-hous.i .Old iiilirimii y , ami I Im bridewell. l ie le 
are a inaiinfaeLory of rnima.il wafer, a eomleiis.-d i.ulk 
iminnfaef.iry, I'oiai-mill.'*, .ami toim'iii>'. M.allow le. mVd ;l 
chaitei Ilf ine'irpurjitiiiii fnnn d.inies I. 'The po[»iilalion ot 
the borough in L'^7 I was t Hio, and in L'^-'^l it was 1 LiT. 

M ALM FSllL IIV, a p.nli.nm nt »r\ I'oioiiyli .uid in.iiket,- 
tuwnuf Wilts, Eiigl.ind, is l.imly situALed on an eminmue 
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almost surrounded by the Lower Avon, and on a branch of 
tho (»ri‘til Western Hallway, t)2 miles west of London. Of 
tlie Jlenodutino lunise wliicli was founded in the 7th 
century, and in the reign of Kilwani Ilf. rose to the 
dignity of a mitred abbey, little more than the nave 
and side aisles of the conventual cliurch now remain; 
this at the dissolution was eluinged into a [»!irish church, 
instead of the, ohl cliiin’Ii of St i^iul’s. There arc a towri- 
liall, national and endowed scliools, and Ke\tiral almshouses. 
In the niaiKet-pInce there is a lidily ornamented uctagonal 
cross supjM)sed to date lioni the reign of Ifeiiry VIII. Tho 
industries inehkhi the manufacture of ribbons and pillow 
lace, bn v\ ing, and tanning. The pojiulaliou of the town 
in IS71 was .11 1*J, and of the [)arliamentary borough 
(wliicli comprises an ansi of 'J 1,772 acres, mostly rural) 
(>S7'.h In ISSI the numbers wen; J51.‘h‘i and CSGG. 

.M ili.ii djiirv is suppoM'd tn li.ivr iKaai a P>iitisli town, :m(l also a 
IJniii.iM sft I h iiH iit. A is known to hii\e rxistrd tlierii Jis 

eail\ as tlir 7th ci'iitiiiy, at wliirh lime tin* nioiuistci y was jiIsj) 
foionl' d It nTcivc4| Its lirst. <*liiirti‘r I'loiM K.d\\ai‘d tie* Kldrr, wlii«*li 
tras « i»id’miit il I'V Alln I'-taM. 'Du* idiai t4‘r giaiilrd to it hy (’Iiarh-s 
1. lias inid' ig«'iM* \ ai nnis iiiodifii-at H'Iis, ainl at jiicsnit it isgoyrriual 

hy a steward, an alderiiiaii, and twelve < apilal hiiigesses. Eroni 
Hie leiMii nl Kdwanl I. till* lowii seiit two iiMaiihers to pailianicnt ; 
siina* the Kefoiiii .Aet of 1 .S:ej 1 1. lias returned only one. J)uriiig 
the eivil war it was twice eaptiio'd by the parliaiii(‘ntarians and 
once hy the royalists. Maliiieshmy is the hirthplaec of the {diilo- 
soplier lloldies. Atlielslan was buried at Alaliuestiiirv, but tin* 
Holliie canopy in the eliuieli eiilbsl Ids toiiib datc.s IV«un the. lOtti 
century. 

M A LMl* SlU i It V, Jam f.s 1 f auuis, V \ no of ( 1 74G- 1 820), 

tlie best-kiinwn Kngllsb dijtloniatiKt of the hitter lialf of tbe 
IStb century, wus born ut Snli.sbury on Ai»ril 21, 174G. He 
was tin* son of Ja.mfs Il.vititis (y.c.), the author of //c/vz/c.s, 
and, whut was important for his son's future siieces.s, AI.l*. 
for ( ’hrislcliurfh, ;t lord of the treasury under (leorge 
Oreiivilh* (17G'l Go), and ooiiiptroller to the queen 
(1771- 80). J'ldueateil at Winrhester, Oxford, and Jjcytlen, 
the younuer flairis was intended f<»r diplomacy, jn ITGiS 
lie, beiaiiu* secretary to the iJritish embassy at Altidrid, 
and ill 1770 he was h ‘ft as r/nnyr (f'<t/F(fl7rs jit that court 
on the, dep.iilure of Sir .lames (Iray until the arrival of 
Oeorge I’itt, afterwards I.ord lii>ers. This interval gave 
him his opportunity ; he disi'oNered the intention of Spain 
to attack the l'’alUland Islands, and was instrumental in 
tliwarting it by i)Uttiiig on a bold countenance. As a 
rewanl lie was ap[M)inled minister atf inirriin at Madrid, 
(i!id in .lanuary 1772 ininist«*r phuiipotentiary to the court 
of IVii'j^aa. ills siiceess was marked, and in 177G lie W'as 
transferred to the court <if Kiissia. At St Petersburg ho 
made his re[uitation, for lie iiianagi’d to get ou with 
(^ltherine in spit** of lu*r jiredileetions for France, and 
ste*‘rt*(l adroitly t hnuigli the aecumulatevl dilliculties of tlie 
first Arimd Neiit r.ilit \ . In 1782 Sir Jame.s Harris (ho 
was muv a l\ni'j.lit of the Hath) returned home from ill- 
le ilth, and wa^ appointed by liis frieiul Fox minister at 
til'* ll.igut*, ail a[>pointnient continued after some delay 
by I’llt, which he took up in July 1784. lie did very 
gnut service in furthering Pitt's policy of maintaining 
l‘’ngl.oiir'- iiitliience on t he ( \»ntinent by tlio arms of her 
allie , aii'l held llie threads *>f the diltloiiiacy which ended 
in the king of Prussia’s overtlirowiiig the republican 
party in llollaml, which was inclined to France, and 
r(‘-cslablih]iing the prince of Orange. He w^as in recogni- 
tion ol his s* i'\ li es envited Lord Malmesbury of Malmcs- 
burv ill tln^ enunly of Wilts, and pmaiiitted by tlie king 
of Pni.ssiii to b ar the. Prussian eagle on his arms, and by 
the prince of Or.inee to use Ids molto “je maintieiidrai.*' 
In 174'^!! he retiiincil to Fnghind, and took an anxioii.s 
iiiteic'^t in politie.s, which ended in his seceding from the 
AVhig party willi the duke of Portland in 171).*!, in which 
year lie, was sent, but in vain, to try to keep Prussia true 
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to the first coalition against France. In 1794 lie was sent 
to Brunswick to solicit the hand of the unfortunate Princess 
Caroline for the prince of Wales, to marry her as proxy, 
and ronduct her to her husband in England, In 1796 
and 1797 ho was at Pilris and Lille vainly negotiating with 
the French ])irectnry. After 1797 he became partially 
deaf, and (juitted diplomacy altogether ; l^ut for his long 
and eminent services he w^as in 1800 created earl of 
Malme.sbury, and Viscount Fitzliarris, of Heron Court in 
the county of Hants. He now became a sort of political 
^Nestor, consulted ou foreign [lolicy by successive foreign 
ministers, trusted by men of the most different ideas in 
jM)litical crises, and above all was the conhdant, and fort 
short time after Pill’s <leath almost the political director, 
of Canning. A'onnger men w'crc also w’ont to go to him 
forachice, and Lord Palmerston jiarticularly, who was his 
ward, was tenderly attached to him, and owed many of his 
ideas on foreign policy directly to his teaching. II is later 
years w'ere free from jiolitics, and till his death in 1820 he 
lixed very tpiietly and almost forgotten. As a statesman, 
Malme.sbury had aii inllueiire animig his contemporaries 
wliicli is scarcely to be undcr.stuod from his writings, but 
which must have owed iniieh to personal cliarin of manner. 
and persuasiveness of tiuigue ; as a diplomatist, he seems toL 
have deserved his rejaitat ion, and shares with Macartney, , 
Aueklaiid, and Wliitwortli tlie credit of raising diplomacy 
from a }»rofe.ssion in whieh only great nobles won the 
prizes to a eaieer o[)e!nng the patli of honour to ability. 

M:diui‘s)»in v iliJ in>l publish niiytliiiig liiniself, except an iiecoililt 
4»f the Dul h ri‘\ iJution, ;intl Jiii nlil muj ui’ lii.s fatlier’ii works, but 
Iiis gr.iiiils4)!i the tliiol ••;iil piiblislicil bmr Volumes of bi.s'Oiarios 
ami coiTcs]M)mh‘ncc loim 1MJ7, and afterwards two voluiiics 

nt h'tim.s to au<l tioni his family and fnciids. 

MALAlESniMlV, Wimjam of, an historical w»riterof tne 
12t]i centurv, tlie dale*, of whose, birth is usually iiRsigned 
to the year lOpo, but may w itli more probability be placed 
some tw’enty years earlier. It may reasonably be con- 
jectured fioni ]iis owui st,atonu‘nt (‘^ntriuRqiie gentis 
sanguinem tralio'’) that lie was the son of a Norman father 
and an Fiiglisli mother; lie undoubtedly represents the 
fusion of the two races, although his symi»athies as a writer 
are unmi.Ntakably on the side of the conquerors. He 
reeciveil liis early i*d neat ion at the iincieiit Benedictine 
abbey at Mahm sbury, and lie speaks of Aldhelni, bishop 
of Sherborne, thi* great benefactor and second founder of 
that liouse, wliu <lied in 709, as liis ‘"lord and patron,” 
to wdiom lie was indebted both for his life and his learning 
see. 27 J). The earliest kiiowni incident in his 
j)t*r.sonal lii.-toryis the faet, wdiirli lie himself records, that 
he assisteil the abbot Gotlefrey in collecting books to form 
the iirst library of the abbey. AVilliam himself subse- 
(]ueiitly became tho librarian, and was also precentor of 
the abbey ; in 1140 lie received the oifer of the abbacy, 
an lioiiour wliieli ho declined, probably from a desire to 
seeiire as nnu li leisure as possible for study. In his later 
life he was honoureil by the particuhir friendship of Hubert,^ 
carl of Gloucester, a natural son of Henry L, and a 
distinguished patron of Icarneil men and letters. In 
jiolitic s lie wa.s a w'arm jiartisan of the empress Matilda 
against Ste[>heii, and he. w’as present at the council of 
XVimliester coiueiied by her sujiporters in’* 1141. His 
j death is siijiposed to have occurred in or after 1142. 

jrnrl’s. AVilliam’s r.irliost iuijiortant work was the Oesta 
.1 ittjJonnn, vliit-li In* drdicated to hia patron, the carl of 
i xtcr. It \v:is ovigiiially ronqJotnd in 1120 , but Bubsequently 
I iMoii-rlif »lnwu to 1128. It extends from 449 A. I), to tho tweiity- 
1 eighth year of tlie reign (»f lloiiry 1., and is a record of tho highest 
I value, pn'serving fr/»m unknown sonrec.s numerous faetn w^hioh 
Would otln*r\\ise bi* lost to us. In' 112.5 William completed his 
Ainjlnritw. Ho himself t<dls ns that the ]»ro- 
dui-lioii of this w«>rk eost Inin rsjieciiil piiiiis, but that the materisl 
for its (om posit ion w as neither so abundant nor so easily reducible 
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to consistency as that for the Etffmu The work may l)o 
regarded as the main source for our early ecclesiastical history, anti 
constitutes the basis of later productions relating to the same bubject 
at the siimtj period. It is divided into live books, the bishops being 
grouped uiiaor their respective sees, and the chief luoinisteries 
uiitlor their jiirisdictioii being also noticed, soinetiTiies at eoii- 
fliderable length. The fifth book is mainly occupied by the life, 
of St Aldhelm, and includes numerous details of interest imt given 
in tlio earlier life by Fancius. Tlie Gesta rontijicnm is likewise 
brought by further additions down to the year 1140. William’^ 
last work wa.s a continuation of the Gesta IlrtjHm under the title of 
Historifi Novella. It coneludes abninlly with the e.sr!i]»e of lilatild.i ! 
from Oxford when besieged there by Steplnui in 1142, and the • 
luanner of its tormination suggests that tlie narrative was broken | 
off by tho death of the writer, hike the Gcafa JU'ijum^ the Uistona j 
is dedieated to the duke of Gloucester, whose doings iu behalf of 
his sister Matilda are described in such .i way ns to make iLiin in a 
great measure tho e-entral figure tif the narrative. Other priiilod 
writings of William are an account ol the cliun li of Giastoiibniy 
(included along with the life, of St AMhcliii in (bili*/s Si-n}itons 
XI'.), and a life <d'St Wnlstan, of wliicli a consi»b ial»le juntion is > 
given in tho second voliiiiu; of Wliiirtoii’s uintjliit Surrii. 'riie, j 
best text of the Grsta /{njaui and the J/isfnna Xuulhi is th.it . 
given by Sir T. J>. Jluuly in the edition pnblisln d by the Kngli-^li , 
Historical Society in 1810 ; tin* ti \t in S.i\i]e\s Srri//fnrt.\ is tnilly | 
in the e.\.trenie. Tlnj fti-jir iUmt ijivoio was cdileil for tho Jbil!-! j 
Series, in 1870, by J\Ir N. K. S. A. Ifaiiiilton, fiom a uiaiiuscript | 
whieh he was tho first to idc'iitify as the antogiatili of Williatii j 
hiniselF. ^ I 

K-jctant Works Vuprinhtf, -Annnig these an*. Mlntch"* of the \ 
11 rtf in Mary ; JMirach'snf .tmJrt ir ; Jj/r or\St Ihtnsfttn ; jicniO' j 

])end of the coniinunt.ii \ <iii the bo(»k of .leicmiaU attrllmtril to j 
i’a»r*li:isius Kadi)ertns ; an aljiiilgnn iii ot the treatise by Aui.il.uius 1 
on tittered Offirrs \ Lirrs if the Kmjlish Siaidu ; and an eiiitonn* i>f | 
the ITislonj of Jhtijinn <f Flenrif, togetlier with <i(]ier ubridgmeiit'A 
or traUMOripts of liistont.il and b'gal wiiter.s, this last l»eiiig an 
uutiigraph preserved in tin* Ilodleian, wJicrc, or at the Jiritish 
Mnseuin, tlie otlnT niann-wripts are also to be Ibninl. 

Lost Works.- Among tliC'.e ap* a L,J>' (f ,Sf. l\(trirk\ a inelrieal 
Life (f St ..dJ/fffirif. ; tin* Mn'ocIrH nj St /!<■» oiinfs ; and tin*. Little 
Ukroiiich\ in tlirc*<‘ books (ol \\hi( ji :i sn|»po.scd iragmejit ispicsi‘rved 
at. the IlriLish Musi'iiin, b.insdowin* MS. >'o, The work whj« h 

we Jiavo fMobably most, <*.oisc to n*girt is t!ie lliiteriinu m t/ohannis 
Ahhotis, or neeoiint ol tbcjonriiey of Jolm, abbot, of Alabiieslmiy, 
to Home in 1140, 'I’liis was will fen by William frtmi tin* oi:il 
aei*ouiit wbtc.h In* received fioni I’cter r<.‘il(lw in, .lolin’s <‘oripaiiion. 

A fev\' extracts an* given by li«‘lainl in liis I'oIhrhnieK^ iii. *27-. 

Midmcsbury'.s merits jis an liisioiia'i an* of a very high order. Ib* 
labours, it is true, ninler tlie defect, of being but. impel fee! tv 
ae(|u.iiiitcd with Knglisli iiinlit nt ions, and lia\ ing but lit tie s\ nipatliy 
with the Hiiglish race, while Jn* oeeasion.illy evinces a Is'oriuau 
efmtempt for the Knglisb bnignagi*. Mis bibilnal e;iieb*sstn"-s in 
eliioiKilogy is also at t lines eMicnn*ly peiji]e\ing, ami bis n.ii i.it !\ (* 
of facts is alloyed with lomaiitie details which seive to excite tli;- 
tnid. with resiieet to his general <*i-edihilit y. Ibit, nof wit hst.imliiig 
the.se faults, he is entitled to i;ink .-is an .intlmrity (in n*l.itioii to 
the period of whieli lie treats) witli I’lrde amt Matthew' l\'iiis. lb* 
is again the first of onr liislorieal wrileis in wlnmi flie erilicMl 
faculty is to any extent disei‘rnihle, and tlie, comparisons w’lneli In: 
oeeasioiially institutes l)etw(*en two dilleii*iil ami discrepant account i 
of the same events form a nolewortliv i'eatnie. in his mode of trt‘:it 
meiit. Tho pains ami judgment wlneb lie c*ni]ih»ys in the rinniige- 
nienl; of his iiiaterials aie also oltoii no Jess conspicuous tliaii his 
iiiilnstry in collecting tln*iii. 

MALMl), a seaport town of SwTtlen, inferior only to 
Stockholm ami Ootlicnburg iti ini[)ort;inci*, i.s tlio of 

tho liin or provirico of Mailin' dins, and slaiuls uu the castcni 
'Rhute of the Sound, opjiosifc Cu[»eiiliagen, from wiiicli it 
i** 16 miles distant. The town,»w’liich i.s built on a level 
plain, formerly had .strong fortifications, of which all that 
now romaitiB i.s the citudol, when? tlie. earl of HotlnvcU wa.s 
imprisoned for some time after I.OV.'l j it is at present used 
as a house of e.orreetion. lii the large ecntral .sipnire 
(Stortorg), which is i)lanted with tree.s, .stands tlio town- 
hall, a brick and sambstono structuro in tho Kenai.s.saiici3 
Rtyle; it contains tho handsumo Knutssal, or fornur 
council chamber of tho guild of (^Jamite. 'fliT? principal 
eeclosiastical building.s nre. the. chure.h of St Tel or 
( I’etrikyrka), begun in 1319, and the German cliiinh 
(Tyskakyrka). Tho harbour in the north-west has recently 
been deepened, hiid admits vessels drawing 18 feet of 
water; there is daily communication by steamer with 


Copenhagen, and also at regular intervals with Stockholm, 
Gothenburg, Liibeck, <fec. Tho trade of the port is con- 
siderable, the exports including timber, iron, tar, oil-cuke, 
and bone.s, while tho imports consist chiefly of wine, .salt- 
fish, salt, and coal. There are a number of inanufactnre.s, 
tlmt of glovoB being tlio specialty. Malnni i.s coiiiucted 
with Stockholm by rail. Topulation in 1878, :b"),()L>(;. 

]^l:ibm« (M.'ilinhaiigc, Maliuoy, JMalmiiyc, Mahmniglnd, sunu l iim*q 
c.dlcd ** Am*«ma Sc.innninr’ nr “ Kllciibogcii,'" tiisl ;ip|««*.ii^ m Ids- 
Idiv .ibiiiit tho liiiddlo of the l<]tli (‘onfiirv. Dining lln* I i.m •• itic 
jH-riitil it was tin* most inipoitant. cnniniorci.il Inwii «m the .‘■'i.iiml, 
but ill llic li)tb ;iml 17 th I'oiitiiiics grt'.ifly b'*’t. ‘rronml owing tn 
the dcc.iy i»f its IiciTing fisboi ii*s and tin* ri.sonf ils nv.il (.‘oju idi.igi-n. 
Its moiinii pi(»spciiiy is Jargi*lv due Id tin* oiiloipiisc of I’rans 
Snell, one of Its nn*i'( ban Is, who liist «*'msti imteil the bai lamr, w bn li 
lias more tli.in omc»* la-eii enlarged .snbseipiontl y. 

MAIiOKV, Sin TiroMA’=^, tlie author or ciunpilfM- nf tho 
Mtn tt' Durthur, was born most ]»nibal»ly ubuiil I lie year 
1 From liis own words lie is kimun to ha^e been a 

kiiiglit, and Ids de.*>‘rription of liimself as “a .servant of 
.lesii I Hilli d:iy and night” ha.s led to the. inference that ho 
was al-’O ;i priest. On tho siuthoiity of Ldand tbo 
aiitiipiary he is bclii*ved to h.ive been a AVclslim.in. ^fho 
name- apin ais in ii vaiiely of forms, including tho.se of 
Mailliirie ami Maleorc. Ill the preface to the fir.st edition 
of tin*. .l/o/7/ /tffrt/ifir C^i.xlon .s[n aks of the work as priiitt‘d 
by himself “ after SI mipy unto me deliven**!, which copy 
Sir Thomas Alalorye did take, out <*f 4*ertain books of 
French, ami rediiceil it into Faiglbh.” Malory liimself 
tells us that he. finished tlic book in the ninth year of 
Kilw.ird IV. (f\ 1470). For the place of tin.* J/i>rfe 
hitrthnr in tin*, literary hi.story of tin* Artlmiiaii legend, 
seoAirim i:, ( Ji nKKU!:v of Monmouth, Gi; \n, (Holy), Ac. 

MAliDKlill, M AiicF.i.i.o (h>2S Ib'Jl), of Dologim, w.i.s 
erne of the first to apply the, microseepe to tin* .study of 
animal and \egetabJe stnirtuic; Ids <li^(*o^ ei ies are so 
numerous and iin[)oit:nit that he may be eonsidi led to be 
tin*, fouiuh*!* of niicro.seopie anatomy. Shortly befoie hi.s 
dt*atli, he dnw up a long aei'oiiut of his ai‘'.idemic;ii and 
.ieieiilifn* lalmiirs, eorrespondenee, and contro\i‘i.’>ie'5, and 
committed it to the charge, 4)f tin* lioval Society of London, 
;i hoily witli wliieli he liinl been in intimatii relations for 
more, th. in tw*'nty year.s. The, antobiograjihy, along with 
.some other posthnnioiis w'riting*^, was published in Ijoinlon 
ill D’»9<>, at tlie cost of the Society. The j»er.son:il tb-tails 
left by Abilpigld are few and diy. liis narrative is mainly 
occupied witli a .siimiiiary of Ids scientific contiibutions and 
an accountof Ids relations to coiitem[)or.iry anritomists, and 
is (‘iitiiely witliont giaces of .style or elements of ordinary 
hmnau intere.-^t. Jle was boin in the »*ouiit,ry, ahout 20 
miles to tho north of TJologiia, on tin* 10th of .March 1028. 
At the ago of si^ventei n he hi‘g.in tlio study of the Ari.s- 
totelimi pbiloso[)hy, and contimied it for four years; it 
ai»p»Mr.s from another .'statement that, he was in the liabit 
of amii*'ing liiiii.'*elf w ith tho iniero.seope during tliis [leiiod. 
Owing to domestic cireiim.stanee.s, it became iioce.ssary for 
him, ill lfil9, to choose a profession, and In; clectcil to 
study inedii'ine. ; atler four yeais .study at Ibilognii ho 
graduated tliere as doctor. Ho at once ap[>Iicd to be 
admitted to b*i*ture in tin*, university, but it was not till 
after three yeai.s (Ifi.’iG) that liis reipiest was grantc‘d. A 
few' months later ho was appointed to the chair of tlieon* 
tieal medicine at T'isa, wliero he eiij<'yt‘«l tin* friemNbip 
and count enaneo of Horolli. At the, end of four years In^ 
left Pisa, oil the ground of ill health, and n'luined to 
HologiiJi. A call to be profes.sor jirimariiis .it .Mes.sina 
(procured for him through Borelli, who had in tin* niean- 
tiiin* heeoine profe.s.sor tlierc) indnci^) him to Ic i\e Pologna 
in 1662. His engage.ment at Me.'.sina was fora teim of 
f«ni*' yeans, at an annual stijiend of DHM) sindi An 
attempt wa.s mq.de to retain him at Mc'- ani beyond tlmt 
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period, but his services were secured for his native uni- 
versity, and ho spent the next twfenty-fivc years tliere. In 
1G91, being then in his sixty fourth year, and in failing 
liealtli, lie removed to Rorni! to bcTonic i)rivato physician 
to Pope IiHiocent XII., and he died tliertMif apoplexy three 
years later. In tlie portrait prefixed tn li is autobiography, 
tlie features arc those of tlie |»lileLOiiatic ty])e. I lis addiction 
to th(* rnicroseo|)e broui^lit Jiiiii into e.onlliet witli the re- 
spectabilities of the iiM'diral pfolession, including two of 
his colleagui's at Ijoln-na, wliose names have been pre- 
served fn»m oblivion; if \mi-i felt b\ t]i(*se wlio airceted 
to Wateli over tlie future welfare of inodieine that the 
study of ini'TO'’eoj»ie .inatomy was adverse to the true 
intiTiists of medifal piaeliei', and that fisdingis said to have 
found expression in a diud tliat was fmight between the 
brother <»f MalpiLf,hi and a near relative of one of his eon- 
Hei Native in which the latter eoinbataiit was 

killed. Amiil sneh im idents was the fruit fnl iniero.sropic 
era of niediuil and biologieal science iislicrcd in. 

Tin.' M)iiiji»Miad inifro-enjti* (iavniled in tin* yirllierhiinb) liad 
liecii ie< I III ll.dv (hmn'O to study llie |':irt.s iiud oi< 4 iui‘i of Ihe bee 
a*' e.iily •‘Old it \s;is (‘in|tl(iyi‘(l liy Mnlpitrlii and Iw lii.s eoii- 

1i Mi|")r:oifs (l'‘»tane,1) aiul Ji'-eawt-nluH k ; the i!lnniinali'>ii 

of tin* o!iJi‘i*l I was alway-; diint, the mirror heing a miieli later 
a'ldili'iii, and the tiilie wa.s of unwieldy length. Owing to the 
inaliililv to !)\S‘reonie .sjilierie.al aii'l eliieinalie .'dierration in eom 
]*ound leitses, llie sim]»le mie^o^eo|)e eame aeaiu into eomiium n.'^e, 
and ( ontJiiiied to he t he eliiid iiisl runieiit in the .«>tndy of iniinite 
anal'iiiiy until the iiit lodm tiou of thnl-jiml-eidwii gla.ss lelises l»y 
liie^lidi oj'lieiaiiH ali'iiit ji eenliiry later. It was Malpighi’s prae- 
tiei; to open animals alive, and some of liin mo.d- .striking 
(liseoverics weie made under ttio.se eiieiimstanei's. Allliongh 
llaivey liad <*oneetly inlerre'l the e.\i.sl« iiee of the eapill.uy i ir- 
elilatioM, he had never si’''ii it; it was OMi’yed foi Malpighi in 
IfitJl (four Ni*ais afti'r HiO\ej’.s dealli) to sei* i’nj the iirsl time. 

1 he marvellous .sp'M taele of lln‘ lilooil eoni’.silig thouigli a network 
of siinll InlifS on the .snilaee of I Ik* lung and oi the distendeil 
nriiiaiy lila'hh r of the fiog. We are (‘ii.ililed to measure the dilli- 
niltiesof mjeioseopie o]e,eivalion .it. tin* tiim* hy tin* fact that it 
t'M'k M.ilj'ighi loin veai.s long'*!* to leaeh a ele.n understanding of 
1 he eoi piiNele*, in t he f| og'.s hlo"'!, iiltllollgh they are the ]».irts of 
tile hldd'l liy wliieh its mo\eni*’iit, in the capillaries is made 
visil'le. His di.i*o\»>ry t)f the eapill.uy eiieulation was given to 
the worl'l in the loim of two letteis yv uddre.S‘«e<l 

to iHiiclli, ]•nh1l,IM«l at llologna in H’atl .im! lej'iint'Ml at Leytleii 
and "lleT p'.aees in tin* N.;ns following ; the lelttls to liorelli 
eonlaineil also the tir.st aeeonnt ot Hu* vesieiilar slnieture of the 
huiiMii lunc, .'iii'l tliey in.id** a ih'oiy of lespii.'it ion for the lir.'it 
time Jtosnii'le. 'I’ll'* a. liiev liu-lit. tli.il •■"IIM IieXt both ill iliipoit- 
aji' i* atul in '•ider of lime Wioi .i d'‘iiu'n.‘'l Mt ioll of llie plan ol stl'lie- 
Inir ot Mill ling gl.mds ; ag.iinsl the eimenl opnnon (h-vived 
liy h’nvsrli forlv _virs l.-ilei) ilnit. tin* gl.indnlar slinelure was 
essi'iil i.illy ih it of a elos.>d v.i-scnl.ir c'lil tioiii wliiili the .s«‘erelii»n 
('Mlih-d, lie Iiiainlained tlial (In* .snletioii wa.s foiined ill temiiiia? 
Ill ini si. Muling in open eoimunnii atioii w illi the dn''l.i. T)ie name 
of M.ilpighi is still a^.soi'i.iled wilh liis diseoverv of llie.sottor iiineons 
eh 11 lef'Tof 111'' low r •.tratiiiii of tli** epidermic, "f Ihe \a eular coils 
in tin* eoile\ of the khlin y, ami of the lollieiilar hodies in tliespleeu, 
Jle w.is till* liist to attempt the Inn r aiialoin} of llu* hiain, ami Ids 
(I'-seiiptionM ol the 'Ii-.Mihnlion of gii-y matter ami of tin* l.hri'-tiMets 
in tie* cold, with th' ir exh nsions to tin* eerehnim and eereliellnm, 
nri- 'lisl iin ni died hy :n i nr.iev ; hut his miei. iseojiic stmlv of tin; 
guy inattii eondm led Idiii I-* the ojiinioii tli.it it wasol gl.indular 
stun till'' .I'l'l tliat it ‘MM'u t'-'l tin- “mI.i 1 .spinls.” At an earl\ 
peiiol III api'lii'l liiiiiM lf to vi 'ji lahle liistologN as an intro'luetioii 
to the Iiioii ilillieiill study of the aiiliiial li'siK's, niid lie was 
neipi.niit"! \.:t!i Hie .spir.il ve.ssels of ].lanls in Itji’eJ. It was md 
till Hot tint lie wrote Ins An-tUmh' Ji'Hffitrni,) and sent it to the 
iJ'wal .‘^oi It t \ , w III. piil'lished It in tlii' l"ll"Wiiig veai. An Kiigli*".!! 
xvoik midei .1 iinil'T title ( .//Kf/m;/// o/' /'ig-'.'o /'/'’.s') had keen pub- 
lished in Li.ini- n ,1 lew months 'ailier, Iw Ni-hi'iniali tk’ew ; so 
th.at .M'llpighi''. p’’<in;\ ; a M -'.-tahh* hi.stologisl is not mi iiieon- 
te.slahh* as it i* ni imi.i .1 hi ‘'>loj.u’. The An'fthmr 
font'iiiied an appendix, t , > ,t' l- .■. s im t/lmfit, whieli ga\ean 

aeioiint (with good_ plih o ol ti:e d( \ elo]inienl of tin* idiii'k 
(espeeiall^ of the hilei* st:ii.'i ' in in. Mix jioinls tiion* (■om]»h*te than 
tin! of l|.■^r\ev, altlioU'Hi the ol. . i ^ nii.ns wei» iieeilli -.slv lessened 
in \ due 1»\ Ix-imr joim-d to ne ! i j>li \ ■ 1. d nol l.in "f “ pia’deliiieii- 
1 ) 01 , in tli.^ iiml. veioped ovum. Hi . wmk, .m- - hr jiuhnonihus : 
J',i‘ '■/./’ n’l't'/rif llorhhiini^ I ’.olo'.Mi.i, It'.C.l iwent through .seveiiil 
» htioii ) ; I!iil\tnlx itndfthtnr.'r Mt/rr. MtAftiifUtt tt h'tr. FntcUbSntij 
,Vni -lenliini, lOGii (on the loiig.ne, lii.iiii, skin, onn-iitum, Ae.) ; Dg 


Viaccrum Stmdura: em'diati^ aruxtmiea^ London, 1069> ’AmUiM 
Pldntarumt mm app&idiee ohservaiunics dc ovo incubato contiimiie, 
London, 1672 (other editions in 1676 and 1679); Ik Siructum- 
Olandnlarum ronglobatariimt London, 1689; Opera poath^maf et viia ' 
a mpso acripta, IjOiidon, 1697 (another edition, with preface and 
additioii.s, W'ns piihliKhod at Amsterdum in 1700). An edition con* 
t .'lining all Ids worlc.s except the In at two was published' in London 
ill 1687, in 2 vols. folio, with portrait and plates. • . 

MALSTATT-iaUlTiAClJ, a town in the district of 
TrL‘ve.H, Prussiti, i.s .situated on the right bank of the Soar. 
(S.-irre), jilmo.st contiguous with the town of St Johann, 
and iic pa nit ml from Smirbriickcn by the river, 
the midst, of un important coal-mining and indu^t^lkt^. 
district, and is itself little more than a long and'tiarrovtf; 
row of numufaeiDries and w'orkmcnV houses. The^ ldrg 
factories are cngagcil in tlie production of iron,.%teeI,, and, 
cement,, one irmi wurk (*iiiploying nearly 2000 men, andf 
producing tons of raw and manufactured metal' 

:iiiiiually. 'Phero is a Jaig(‘. wharf on the river for tha.I 
export of cunl. At the census of 1880 Malstatt-Burba^fri 
contained inhabitants. 

M.il.slutt is tif viy :iiiei'’n oiigin, nml received nuuiicipabrigh^l 
in Ktlil. M’heM-, ImwiM i. n eie ntl' Twiirds le.dgned to the newtt 
ti'WM of Sa.*n hi nek'' n. Jiinl ii ISl.S Miilsintt and Hurhach NVeru twp 
Mmill xill.ige.s with ii joint I'opiihilimi of only 822. About thi 
iiiiihlh*. of llu* eeiiliirv tin* population htg.in to increaso rapidly, iff 
eonseipn-nco of llie ileveloimieiit, of tlu* milling industry of 
distri' t :iiiil till .lilv ,iv systiTii, and in 1876 the' 

two vitliges Wire iiiiileil to mm a town. In 1870 Malstatt- 
lhnl».ieli w*as cannon. 1 . led by F eneli troop.s iimler the command of 
XajMileou III. 

?dALT is tlie grain of tiny cereal artificially germinated 
so as to itiduec certain cliungcs in the constitution of the 
seed, specially a ci)iiversii>n of a jKntion of the starch into 
sugar. Tlic varii't i» s of grain usually employed for malting 
tire barley and bere or bigg, und the processes of preparing' 
tlio .suWtance me fully explained under BaiCWINO (vol. iv, ' 

p. lm;g). 

Tlie specific client of the malting of grain is to transform . 
by the prono.ss of germination a proportion of the starclt- 
into soluble sugar and dextrin. These changes' are 
clfcvtctl liy the agency of a peculiar nitrogenous ferment,' 
diastase, wliieli c.\i.'*ls in llio grain, but which is increased^ 
in amount during tlio germination. Tlie precise sequenerf, 
of cjianges, and tlie exact nature of tlie now chemical 
coiiipouiids oNolveil, are still inatlers of some doubt. It 
is clearly est iblihln'd that the ferment of barley is in-', 
caiiablo of tran.sf irmir.g the stan.li on which it operates;' 
entirely into sugar, tlie ulLiinate products of the actioir 
being juirlly ile.\tiin and pailly sugar. Tlie relative 

]»roportion.s of tin .se bodies evolvml by ferinentatiQU front; 
starch lia\e bi cn ni.'itter .of dispute, sonic holding thati 
from three molecules of starch there are evolved . twoj 
molecules of dexirin and one of sugar, while 
alUrm that, tlie yield U two of .sugar and one of dex'frili[v 
and a tliiid party hold ihiit for each molecule of sugar 
tluTi* is one of dextrin produced, thus : — • ‘ 

M.iu’h. SiiKitr. lipxtrtn. 

These Ftatuiicnls, however, arc based on the assuidptidU* 
that the .^'igar which results from the fermentation ‘‘of ' 
geniilimtiiig barley is ordii.nry grape sugar or dextrob^ 
i\\ I ; i»ut it has Im.'cu demonstrated,* first by*O^SulUWh 
that it is a form of sugar posse.^sed of peculiar' j 
to widili Iho name maltose has been given. ' 
firci.niii;g to O’Sullivan, h isomeric 
t'.jHi.jOji, but .Miircker considers that itH "^tbaiRiitidn 


should be represented by (L.lL.Oi-, and tbav the Adua- 


Sl.MIl ll. 

1 2IT,0 


Mnllosn. 



Maltose i scsscs the duw^t of reducing refeliuk's 
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(cdpric oxide) only to the extent oiE 63 per cent as com- 
pared with dextrose, but iU power of right-handed polar- 
ization is threoj times as greit^- +154’^. According to 
Dnbninfiittt the elficiont ferment in barley is inaltin, a 
much more^ ricl^y nitrogenous and active body than 
diastase, lyj^ich ho considers to be only a product of t^io 
dccolQposttioh of maltin. 

By the. processes of malting 100 parts liy weight of 
barley /yidd about 80 of kiln-diieil malt ami 2 to of 
dcied radicle and plumule callid “ malt dust.” 'I’lio pro- 
'igressivo modification in composilion is slnjwn in the 
Accompanying table of analyses extracted from the n‘|M»rt 
ipresented by Mr (now Sir) ,1. !•. J/.iwcs to the Jh)aril of 
l^rddeiV On the llclative Value of Unmaltcd and Malted 
fiBarley as Food for Stork, IHOO,”-- an imiuiry which re- 
jBuIted in showing that the ad\aiitages ehiiined for malt a.i 
A feeding material were largely ilhisoiy : 


Siicrnr....'. I ' s-OJ 1 lo-i!' [ nl ll-.;*, 

^inruli, dcxirln. ami r ’ sM" ' 71'7‘* ' " * 1«: 

flit \> “ “ I ' ■ 

AnMimenoIdH I . lo ii 

Mbrt‘ I 1 '•<: i .'is 

! 27 i 

Water ill Frojih 

Since the article T>ui;\n in<; was writli-ii the malt tax tluMi 
in force in tlie United Kingdom lias liri*n ri-pralrd, and in 
its place, under the provi^^ions of llm inland Jicvrnuo Art 
1880 (43 & 44 Virt. <mi». 20), an ((piivaleiit duty on 
beer has been substituted. IJy that enarlmerit iniiiifTous 
modifications havo berii made j>rartiraltle in the umj of 
malt for feeding and other industrial jmrposes, and mucli 
greater latitude lias brcMi given to bicwers in the srlerlion 
and use of raw materials for the manuf.irtiire of the 
beverages hitherto known as malt Ii(piors, Taking as the 
unit of moa.su rrment tlie of malt, which is delii*'‘d 

by statute as ripii\jilriil to -UJ lb of malt or rorn of any 
'description, or to 28 Ih of Migir, the malt <luty, which 
under the provisions of tin*, irjM-ih'd .slatuli’s aim»iintcd ti 
2». 7d., with T) [)er cent, adilition.d, has ’heen transformed 
into a beer duty of (is. 3il, charged upon c\.ry r»() 
gallons of wort of a sinM'ilie gravity of lOoT; and every 
d)fewer is deemed to have bn wi d 30 gallons of worts of 
.that gravity who has us;-. I 2 bu.slie.ls of mdt in biewing. 
In* the case of brewers foi* pale, should the quantity of 
'Umrts produced and the s[ieciric gravity of sncli worU 
Axcecd by more tliati 4 per cent, tlm (|Uantity and 
‘;^ravity above specified, llie duty is charged lor tin; c\cjs.s 
"jpvcr ’aud above such 4 jier cent. J’»n.nvei.s for tloiiu\-,tic 
'Use and for the use of their own farm laboiiier.s are. exempt 
■from duty when the aiiiiiial valun of tin; hou.se ociaipiL-d by 
tlie ' brewer is not more tlnm .I'lO, and all brewers for 
dupuestic use who occupy Bcuise.s exceeding in value, that 
-ai^9UUt, and wlio consequently are subject to the beer ta.x, 
must brew their beer ou tlieir o\\n prenii.M.s only. 

Th^ lUalt tax, winch in lealil) was a duly on raw grain, 
had long bi^n regardtid as a grievous impost, and its repeal 
Bjfetematically agitated for liylhe agricultural intere.^t. 

was alleged, operated injuriou.sly on the 
barley, and prevented stock li old ers from 
for the feeding of cattle and of ewes at 
season, &c. On tlie part of brewers it was 
the operation (»f the tax restricted them to 
thc 'ulf^of'thA heaviest and most expensive classes of barley 
,^^';Jbut.^they were consequently pr'clrnh'd fmm 
()^ grain ami s:ieeliarino materials 
vrpicVuttder they might employ with 


advantage both to themeelves and to the consumers of boor.' ' 

Ko sooner, however, was it pro[)oscd by the Government . ; 

to effect the cliango so long elamoureil for not indeed tho 
entire abolition of ta.xatiou on malt Ihpior.s, but the freeing 
of a raw material from fiscal inq»ost - th in the agrieultiiral 
coiuimmity di.scovcred tliey liad made a mist like, and that, 
while it wa.s really the beer drinker who [Mid the malt tax, 
its Iteration had ratluT tended to give the Uritihli Imrley- 
giower a monopoly of Iho trade in tliat law material, and 
to artitleially enhance tho value of tho hcsivier qiialitie.s of 
till* grain. Further it was fouml that the idea of using 
malt for feeding purposes to any coii.siderable extent, a 
lielit wliii-li stockholdi'rs already posse.s.sed iimler the pro- 
\Kion.s (»f Ihe “Gladstone Act” (27 tt 28 Viet. cap. D) was 
intiiely illusory; and as a inalter of fact no demaml has 
aii-^i ii l)ir m:dt for .such puiqjo.ses. On thtMitlier h.aiid, the 
fri'cilom of elioieo as to raw materials which the Inland 
lo-vemie Act ISSO Jias given to brewers lias not lu’cn 
wiihonl inlliienee on the imlu.stiy, although the moililiea- 
timis have n[) to this lime been by no means so numerous 
and impoiiant as had been anlicii» iled. Harley i;oiitinues 
til be tlie [irineipal, and, sii[i[»lementL“d by sugar, almost tho 
only, riw material of wort; luit brewers no longer hnvo 
any inlere;-t in confining tlii'iiiseh i-.s to tin; heavie.st and 
plumpest grnwths, and eonsequeiitly nnieh light foreigii- 
groWM barley is now used. It was also expected that raw 
gr.iiii, and parlieidarly mai/e, vvouM be largely used with 
malt in the ma.sliings, eq'eci.illy m a method liad been 
d'‘viM il ami j»ali‘ntril by .Mr ll. Flair llnbeilMm of Glasgow 
fur rLinoving the germ of that gi.iin, which eoiili^ins a 
periillar acrid t)il, and which ct)nimiiiii< ates a biller nn- 
pli.i.ant llavuiir to thowoit in which it may be infused, 

'boa limited exli'iit a “maize beer,” in w liich om* third 
I'lifcof JIoImtIsoii’s patent pre[iari d maize is mashed with 
two-thirds of mall, is being brewisl with qiiiti* i-ati.d.ictnry 
residt.s, but tho mi.xtnre dots not appe.ir l(* hive com 
mended iU'df generally to the trade, either on the .score, of 
quality or of elicapncss. 

Mult also the raw material from wliicli the whisky of 
Scutl.iml ami Ireland is juinui>ally distilled, and it i.s tho 
soinee of tlie greater jiartof the bi-st qualities of table ami 
jiiekling vinegar. Ghiclly on jieeoinit of the gr(‘!il solvent 
jHiwer uv L‘[ stareli ]»osse.s.sed by the diastase or maltin it. cou- 
t.iiiis, malt is e.xti-nsively used as a eoml»ination in ])rt j)areil 
faiiincioiis fooil for infants, and in the foim of a malt 
extract it [lo^.^esses coiisideiabli! n-pnlalion in [iliaiinac’y. 

M.\l/i'A i^ the chief i'>laml of tin; Maltesi; grt)iip, con- Plata TIT 
si ting of Malta, nO’ N. lat. and 1 ■! ‘)n' F. Jong., Go/o^ 
3(>'r>'X. lat. mid ll^ 10' F. long., (Nuniiio, which Jio.s 
1 m Iwcen tlieiii, uml llio two idols ('oiniiiotlo and Fillhi, a 
Clown (o)ony, and (»iio of IIm*. Mulilia laiieaii iMi.s.-^i’.-^.^ioris of 
Gi-'it Dritain. Malta i.-i 17 [ miie.s long byOj bn»ad, eon- 
t 'iiiing an ariM of about ;•') sqnaie. inlh'S (about two thiids 
Ih'j .‘-i.'.e of the J.'^le of Wii-hl.;, and Go/.o i.s 0 miles long by 
h wide, vdtli an area of 20 .square miles, d’he islands Im 
diio'-lly soutli of Mcily, di-laiit fioiii 7)5 to 00 mihs, near 
the ccnlio of tho M' llili i i.imsm basin, wlivie the\ appear 
as the r main.! (»f an ancieiil cliain of island-', inncli worn 
iiml still wi-.iriieg a\cay by tin; sea. (Jo/o, whicli lias the 
s Line gi-ne'ial eh iiMctcr as "Malta, [>ossessi:.^ more nloi.^lllre 
and liclier soil, and therefore more vi-idiiie. A elustci of 
single lii’U. l■(•malkabln for their slef‘['ly conical .shape, on 
one, of V. liirli ^t inds llabato, the ]»rincipal village, is uf ar 
the mijlille < f the island. Ahmg tlie iiortlieiii and e.i.stern 
shon.s of .M.iha the eoust-line is frequently broki ii ly 
drop in'h*n{ iiioiis and bays (.St Pauls, .St Georgi**-, ami 
Sr.liilioi’ Ikiy.-'); on llie jn'iiin.-ulas in and kmiimI the mo.'-d 
reinirk'ible oi lln-se A'ah tt i ami its loitili'*.ili"n-. are built. 

The geoh»gical forinatii'ii is late I'locdio, Ih.* pievadmg 
rocks being white, grey, j eddish, or yi'llow .saiidsioue, with 



MALTA 


340 

Boriio bods of marl and coral linrcsione, in many parts 
abounding in fossils. The surface of the country is 
diversified by valleys and steep hills; there is little water, 
ami no river, brook, or lake exists on any of the islands. 
The liighest ]K)int of Malta is near C.i.^al Dingli, about 
ToO fiet above the sea to tlie south; a little farther 
north lies the ancient ea[»ital, Citta \'ecL*liia, upon another 
Bto«‘p ht'iglit ; west of these lii s the range of liingemnia 
Hills running north east to south-v\est; from this Idghcr 
ground the island sIojm*s sonieu hut towards the iiorth-W(‘rtt. 
On the west ami south llui cliH’s rise sIk'lt fnjin the sea 
to a lii’ight i‘l ‘»<)() nr 100 iVet ; on the iiortli the rock in 
many places shelves to tlni water’s oiIlu*, lliongh the har- 
bours of Valetta ami the rocks NNliere the apostle Taiil 
Was wreekiMl are. an exeejition to this. At the east end is 
tlie Isige. liaibniir Aliu. a Seiroeco, into wliielj tlie smith-east 
sinu-ec) ])]n\^.^ with full force. The general ji[»j)earanec of 
tlie laml is ]).iri‘, oNNiiig to the want of woodland, and 
also to the ns»' of stom; wulls as enelosures for the fiehls, 
which in the emt of the inland are siiiuller tlian in the 
wi'd.. 'l*h«5 <laik foliage td tlie earnL and the singular 
ina. ^es of the prickly pear are, however, very marked in 
tin- landscape, \\liii:h with its contrasts of blue sea running 
into the brown and yellow land, liei;.;lit<‘ned by whatever of 
green may be, is <d faseinat ing beauty umler tlic eflec-ts of 
moniiog light and setting suu. The land is ch^sely mb 
tivafril; nftcii ihi? soil is terraced ou tie* sicles of the 
hills as a safeguard against tlie wintm* rains. Tlie soil 
is in many places extremely thin ; it is, liowever, so 
fertile that it [a’oduees two tind sometimes three, crops iii 
a year. T/irgo (piantilh's of early jiol aloes grown for the 
Mngli.sh market, com sidlicitMit to supply tlio island for 
four months of the .\cur, cotton, juiiieipally for home 
use, and a fine red-flowering clover, calleil are 

the chief crops; i‘\cellent luuicy is obtained fromClozo; 
oranges and tigs come to gn*at [>erfcclion. (Hoats abound, 
Imt few cow.s are kept; the mules and asses are line; 
catllii ami sheep for laitcher meat are im[iorted from 
IJarli.iry. Fish is good and abundant, 'flio flowers of 
Malta are faimius ; Cicero mentions tlio cusbioii.s stullcd 
with ro.-^i‘s ust d by Veircs, and many a lovely garden ia 
bidden behind the high st«>nL* walls. Tlie inli'restiiig flora 
of the i.sl. mils a[>|)roaehes that of Africa (to wliii h continent 
tlio old gcogra[)lKr.s consideied tlieiii to belong, as tlio 
French do still), including the t»alm, eai tus, and other sub- 
tropical j>lants. The scanty fauna is for the most part 
Kuropeaii ; the Malle-^o dog is mentioned by Strabo and 
othiT old writers ; a few still remain, tliougli not wdld. 
Of birds tliero are about ten or twOvo indigenous species, 
but a large number of migratory birds pass or rest liere. 
The marine plants and animals also otler a rich fund of 
matf'rial to tlie stndiMit. 

'I'he wint' T climate is temiier lie and healtliy, tho tlicr- 
niometrr ranging from M to 7 1" Fahr. betwicn October 
and May. In the summer iiiontlis tlio lieat is almost 
tro[)ical ; from duly to the end of Oetob<!r it ranges be- 
tAveen SO ’ and DO ’. Snow is unknow n, but bail occurs in 
w'inter, and much rain iismdly falls betw'een December ami 
Februiiry. The northerly winds arc bracing, but tho staith- 
oast wi ml, e.allcd tin* sirocco, wliirh biiiigs the warm ;iir 
from the African deserts^ ami then taki-s up tlio salt sea 
mists, is verv deletci Ions ; it oiaair.s suddenly, chiefly in 
August aim Se[d'.‘mber, occasionally in tlio siu'ing, and 
fortunately lasts usually but a few hours. The “grc'gale ’* 
(“ iMirokyion” of Acts xx\ii. 11) is a strong mu tli-east 
wand w'hicli occasionally^ blow.s in the winter months with 
^•ivat fury and force for two i>r three days together, espe- 
( i.illy in Xt»veniber and Kobniary, rendering it dangonms 
to cro.^s tho harbour, sometimes tearing uj> stone walls and 
l iiidiiig steps, and otherwise doiug much damage. 


Tho Maltese are a strong welFformed race, the men 
dark, handsome, and lithe, the women with black eyes and 
fine hair and an easy carriage ; as in other Eastern nations, 
the working classes grow old at a comparatively early age. 
They are a cheerful, gooddiumourod, and industrious 
people, sober and abstemious, though quick-temjiered 
and addicted to tlio usu of tlio knife. Bread or pasta, 
with a few «)livos, a little oil, or milk cheese, forms tho chief 
puppnrL of the jinor, who seldom or never eat meat, and 
tiriiik but littlij r)f the Jiglit wino of the country. The 
gentry Jiuvo a large admixture of Spanish, Italian, and 
French, but among the people in general the Arab race 
and cliaructer preilmninate, influenced by contact with 
Sicily. Of the native language 70 per cent, consists of 
Arabic words, the rest being chiefly a corrupt Italian ; that 
st>oken in (fozo is tlm ]»urest Alalfesc. The festivals and 
ceremonials of tho IJoman Cliurch are kept np to an extra- 
ordinary degree, together with a few that seem to be derived 
from thcfJreck (.’liiireh. per|)otual ringing of mono- 

tomms cliurch bells, and tho jn'culiar method of strikifig 
time, are reli(‘.s of South Italian enstoins. 

.Malta is diviiled into twenty-six casals or village 
districts, (lo/o into nine ; some of the villages arc large and 
]»o[)nloiis, each liaviiig iU cliiircli, often large and handsome. 
Near tho mi«ldle of tln^ inland, on sliarply rising ground,' 
staiuls the ama'eiit capital, called (’’ivitas Melita by tho 
Joumiiis and t>Idest writer.^, ^Medina (/’.e., the city) by the 
Saracen.s, Notabile (‘‘joeale nutabile, cfc insigne coronm 
regime,** as it is calltMl in a charter by Alphonso, , J428) 
under the Sieilian vnli*, and Cilia Vecchia(old city) by tho 
knights. TJie e.ifhedr.il, overthrow'll by an carthcpiake ill 
but relMiilt, .stands on the re[»utt‘d site of tlie huuso 
of Fublius, rauT.s Irieiid ; many Maltese gentry live in this 
town, and tlie Fmjlisli utilize, some of the buildings. Tho 
Roman remains and cataroml)s of Citta Vecchia must not 
be forgotten. Sinee. 1 570 the eliief town has been Valetta, 
— a city built on a ridge of rock (Mount Scebernis) 
wdiich runs like a tongue into tlic middle of a bay, which 
it thus dividrs into two great harbours, subdivided again 
by three other penin.sulas into crock.s. On tw'o of 
these jK iiiii.Milas, and at their base, arc built the aggre- 
gate of towns called the Tliree Citie.s, part of W’hich 
(grown up uiulL-r the old Fort Angelo) is much older 
than the coming of the knights, and is called Vittoriosa 
in conimeniuratioii of the .siege of ir)(>5. Valetta, includ- 
ing tlie .suburb Florian, i.s about 2 miles long and J 
iiiilo W'ide ; Fort SL Flmo, with a lighthouse, stands 
on the point ; tlie .summer suburb Sliema lies on tho 
jn>int which eneliKSLs the w;e.st or Marsamiiscoit harbour; 
Fort Ricasoli on tlic oppo.site point enclo.siiig the east or 
grand liarbour. Tlie .streets of Valetta, paved with stone, run 
along and acn»s.s the ridge, and end on each side towards 
the wafer in steep fliglits of steps. M^iy of the houses, 
whieli are of .stone throughout, with flat roofs, are largo 
and Inxiiriou.sly built ; w'oodcn covered balconies project 
Irom tlie windows and givti a jiccnliar aspect to the streets. 
The re are several fine j)ublic buildings, as the governor’s 
jc.dace, the now opera hoii.se, t\e public library, the auberqes 
or lodges of the Knight.s, espceially tho Auberge de Castile, 
tho Kiigli-di ehiirch j)uilt by Queen Adelaide ^ind others, 
lloman (’.itholic churehes in Valetta are very numerous : tho 
nitheilral of »St Jolm is famous for its rich inlaid marbles, 
its Rrusst'ls tiipi'stric.s, its roof ])ainted by Matteo Breti 
(ICni-DD), and fbe pieturc by Caravaggio, tho Decollation 
of dolin the Rijitist. The ho.spital of the knights contains 
one of the longest rooms in Europe, 603 feet in length, 
without a reutr:d supj)ort. Tho extensive bagnios under 
the rock, formerly occu[>ied by the slaves of the knights, 
are now used for naval stores. The knights strengthened 
Valetta and its harboura by bast>/^8, curtain-walls, lines. 
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and forts, towards the sea, towards the land, and on ever^ 
available point, taking advantage in every particular of the 
natural rock and of the marvellous advantages of situation, 
rendering it then almost ini[)ri*gnable. .The work of fortify* 
iiig the place with modern arnuinieiit is carriod ou by the 
British Oovernmont, which possesses tlierc the linest naval 
hospital in Europe, a military prison, and other necessary 
institutions, including iinhieiisc subterranean stores of 
grain. New sanitary and water works and dwellings for 
the over-crowded poor have lately been undertaken by tJje 
local authorities. The city is clean and well-regulateil, 
gay with the motley throng of all nations that con t inn illy 
come cand go, and presenting many features comim)!! to the 
Kast; the influx of winter visitors attracted by the mild 
climate and social gaieties hast>f late years proved a source 
of wealth to tho inhabitants. A railroad from Valett i to 
Cit’ta Vecc]iia,the first in tho island, is now nearly completed. 

Tho importance of Malta li(‘.s, as of old, in its harbours, 
which render it a splendid iiort of call, repair, or refuge, as 
well as a fine naval station, in its capabilities as a depot 
for coals and stores, in its hospitals, and in its strength as 
a military staliun. Its position in the Mediterranean is of 
the utmost value towards keeping a clear highway to tho 
East and to India. During the eighty-two years of British 
occupation the population, trade, and produce have largely 
increased. The government, created by r«)\ al letters patent 
of 11th May IHiit, consists of a council of eighteen 
members, eight eleeted by the Maltese (about two thousand 
three hundred elecb)rs), nine elioscai by the erown, and the 
governor, with a salary of XoOOtt, who is usually a military 
officer. To these wer(3 added by letters [nilent of May 
1881 an executive council of three members to advise and 
assist tho governor. The council have powc'rs to make 
laws and to vote moru'y : this last was restricted by the 
British Government in ISTT), leading to a jirotest in the 
following year by the elected eight. The government 
of tho islands presents peculiarities owing to the, cumbiiia- 
tion of military and civil duties. Several recent iiupiiries 
on taxation, culucalion, Ac., Iuino le«l to important changes 
during tho last two years. ^Flie consolidated revenue is at 
the disposal of the crown through the govcriu)r and council ; 
!Malta is self-sup{)ortiiig, costing the imperial exchequer 
little beyond the military and naval eslablihlimonts, and 
even contributing Xr)000 annual ly towards the former. 
The revenue arises chielly from iin|)ort duties (of wliich a 
large proportion accrues from a tax of 1 Os. a quarter upon 
grain) and tonnage dues. 


Rc\fmic. 1- 
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1880 ir>i),;3i8 


The tonnage of vessels entering and clearing equals that 
at Gibraltar ; in 1878 it amounted to G,50.\8r)l) 
of which was for British v('ssols), and in 18S0 it was 
6,147,234. Ill 1870 tho value of inij)orts actually landed 
was £794,565, and of exports £*21 G,t)D0, — a value of about 
£18,700,000 merely tou^Jiing at the port. 'Die liguics 
fluctuate^ in the following year lliey fell considerably. In 
1837 tho revenue was but £95,600, while but <ine steam 
ship, of 137 tons, entered tho harbour; in 1879 2891 
steamers, with a tonnage of 2,781,806 entered. In the 
naval yard numerous vessels are repaired yearly ; in 1876 
77 these amounted to 39 ironclad and other shij»s and 43 
smaller vessels. One arm of the liarbour is de.voted to a 
coaling station, where enormous (juantitics of coal are 
annually imported and sold (384,272 tons in 1880). The 
British Mediterranean fleet is stationed there fo. six months 
of the year, the strength of tho naval forces being usually 
about 6000 men. The strength of the military in the 
^land is usually about 6500, tho largest garrison in any 


Tho population, which in 1 837 was 1 1 5,570, was 1 54,892 
in 1880, exclusive of British troops anil their families, 
about 24,000 being English and foreigners; it is rapidly 
increasing, and is uneqiiully distributed, the greater part 
being .settled in the large eas.ils or \ill.iges on the eastern 
hall* of Malta, including tho densely pi»[Milited Valetta; 
laree tracts to the west arc bare and but .sp:ii.sei> inlialiitcd ; 
about (im; third of the island i.s rocky and uncull i\ated. 
Malta lias now 1510 iidiabitants to tin* sipiaie mile, (Ji»/o 
9(>2. In 1879 there were 98(i8 children (alnuit twe tilths 
of tliese at school age) attending elementary .schools, in- 
chitling 7l)8 students at the university and two IjeiMiins ; 
in 18 S 0 the total was !h)95. All the <-:i^als of Malta and 
(with bill one orlwo exeeplions), bl•^idl•s Valcttii and 
the (’ities, IniMj schools, which are now placed on the 
same .system as the board schools in Mneland ; gicat 
eH’orts are being made to extend the ac({ni.-.ition of the 
Kmjlisli language, which till recently was neelecled in 
favour of Italian. The direc-lor of public education, beanies 
tin- elenn-ntary, lias iimba- Jiis eaii' si-vcral sei’ondary 
sclionls, two l\(‘c.nms in Vittoriosa. and in N'aletta, and the 
univiTAty (fuumled by the knights in 176S), with facailtics 
ol pliiluso[)liy and art-, law, ine<Iiciiie, and tln‘oh>gy. In 
Vail tta is a large public libr.iry foiindeil by the kni dits in 
176t>, c-.ontaining 4S,IK)0 \ ubiincs, open lieu daily ; in Gozo 
is a smaller one. 

H istont itiui M.ill.i {Mihfti), with its sister (lo/o 

(»r lias Imn time immemoi i.il liieii a jija<'e of 

imjM.ilainf to wli.iti'ver i.iei* wi-.ln-tl In liol I tin lll_^ll\\ ly of the 
M«*dit« ri.iiie;ni, W'hethei liiii iiii i.iii, I’lMiie, leim.m, Ml Ai.'ih. ThiiH 
eon tlie stones of Ilmmr li.i\e n '■emM.iini- n| tiutli, for the 
isle when* I ’ 1\ ssis took iilii*',* hi, |.i;ri i il to he 

M.iit I o] (io/n, ill hoth ot will! ii tonlltloii (lioiii nt tin* jm in' \i'L 
]»oii.t ,oUt the glotloesof ( ’;il\ pso. 'The eiiilieq llih;ihl1:iiiKol whose 
]U( • m e w e iiave any aetuiil li;iee ;iie tin* I’lni nii’i.m Irom whom 
we h.i\e SI \ei;il ililpoi lailt lllsi I Iptieli^ wlilell ti il of llmiii .iinl tin'll* 
tniii|'h'-, St veral emious im.ijn's In lie\eil to hi Ioiil; to thi ii wniship, 
nml .spreiiiieiis of their ]M)ltei N nml '■*, thiill\ finiinl lu 

toiiil'.*, j-<*ine l>r.ning Vlio-iiiei.iii (li.ii.nt'is .onl ]iottim’ minks. 
Stjinlehral e i ves iiml ebihteis ot loek-lewn tomlu, < peuallN those 
in tile hills of r.im.'ieiiiimi, in siver.il of wlmli t»n.iei»tta si»nophiiH;i 
li.oe 1 m ell found, are leh I n*»l with r* mon to a I'ho iiii iaii or a I’nnic 
oil 'ill ; ('imi.oi'i's Hr/mrl gives a of Hie' • in eight pines, di.s- 
lingmdiiii'^ them frcmi niimirons (disk .iml ( 'Im 4 i.m eiilneomhs 
whi'li iilso in Hie isl, Hills. 'riif mo-t o m.n k.'ihli* o mains 

.He 1 hr* e roiigh st one <1 eet ioiis, oin- in ( ’it>/ii ('I'oi ir ih i ( ligiint il. jind 
tvNoili M.ilt.i, iilMint a mile :q»ail (ll:igi:0 l\im;iiid M mud i . 1 w hiell 
m.iinl y i-oii'i-t of seNeral sipsid.d eh.-imhi'is sidr hy side, ihi- walls of 
wlinh me Iniill of enormous Imi i.'onlnl .uni npiighl .stom-s. Iu 
M.ill.i tin- iniii.s show « n ideiiee of inm h skill m .siom'-i lilting ; tlm 
eiiti.unts to the ehaiiiheis consist v»l thice Imgi* shdss ot stone in 
jil.'Mf tif iloiMpO't, e;irh sm.ilh-r t li ill .Hid .'it ;i 1 it 1 1" • 1 1 4 .Hu e fl 1 Hli 
tie* one niilsidi' it ; se\t*ial li;i\i' w l•ll-^ll.l])(•^l Iioh'-^ foi loji. s tir (4her 
j f.i'ti ning ; othi-r ^lahs li;i\»' .sli.irply-s'jn.ih-d hoh s and slp'I\ r 1 « iit in 
the solid stone ; others .'ig.iin are, 01 11 . him nted w illi ** pit mm king.s ” 
or little <lej»re.s.'-iiiii.s I'Ut eMlilVidl o\ 1 1 Hn* Slnf.M-i* <4 the stoije. 
\ t.d»Ie <»r altar is also found in .some of Hie looms, a ma.ssne .shih 
ol ‘ lone supported on mi npiojil loiinnl like tin* Hunk f)f atiee; 
111 one e.ise tin* two einls ot tin' sl.ih are 4'. Hi lully moiti-ird into tho 
walU at i-ai'li siih*, the rhaiMhi r ht iiig vi 1 \ *- 111 . 111 , and apparently 
int'-nded spieially for its ree. ption. IhiLiar l\im was e\ea\.itiil liy 
I he H»»vei nmiiit ni l''in, w luii « on-.ideiahle tr.'us's of tin .-Mtioii of 
tile wi IV lound on some of thi* wmIIs, a-s w* 11 a-' hiiin d ashe.s. In 
olln r nMOiis wtn hnind (pi.intitiis of hone,, mmi\ liagmi'iit-* 4if 
]>otiii\, l imps, howls, Xe., nine im.igi .s, imcl a MJi.dl oin. Him nted 
alt.ir i An'Jnrt'J . \4»1. .\\i\. p. *2*47). M’lie mins in (lo/.t ui m- eveav- 
aie 1 uhiiut ( .Irr/iiiol., V(»l. \\ii. ]i. *41)11. All l l.esi- Iniil lim-^s 

slmnt on eiimmanding position.s, hi'gh 4m the siih <ii the diouMei of 
st«'ep lulls, 'fliev have heeii U'-ually 4-4m.sideied riio nieiaii lemple.s ; 
mid, f»n 4 oiiip.H Isoii 4»f tin 111 w itii whit is know n ol the null ;• mph* 
4»f Mdk.irt, al the .stjiitli-east eoiiier of Malt.i, the jiK siimp! em is 
stiong lh.it tlii'se too were hiiilt ly th'* .s.inn* i;iei , .it '"in.- V4iy 
e.nly peiiod. 'riie hilingiial iii.senj4 ion foiiiiil iheie h(h>ii"- t<i a 
hill r me, tin* Hra'co- Punic lime, to whii li tbn k eoiii^ I’- und lu I'otli 
i d.iiids mnl a few other ri'iiiaiii.s hem* <'\ idem e h piohihl» that 
the isl. lll'l.s sll. lied in soniedeglei' the \ inU’ h'l f liln ^ ih.l! folhiWed 
(Ml the wars in Si<*ilv, wliii'h t(M>k pl.iee as Hnek drove out Plneni- 
ciaii, as < 'artliaginian drove out (lieek and lied to ngain tlwi 
uiieh'iit possi-ssioii of the iiiollnTdand. as tin. illy Ihuin' c onquered 
alk During thu First Punic Wur (‘46'1~24 1 n. c. ) alia booms to huvo 
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Ik!«ii con.|iuTp4 aud reconquered more than ono,^ (Orosius, iv. c. 8). 
In till* Sf'roiid Punic War the (Jartha;j:iiiiaiis, inidrr linmilcar, 'sou 
of (Ji.s<-o, ^avti it Tip to Titus Seiiipronius -IS im*. (Livy, xxi. 51). 
in tin; pursuit ot iii.iiiiifactnrts and Miiita had attuiuod 

di-;;r(*u of pruHpeiity uridur th«* riiM iiicians, wliicli still existed 
uiulur the Roiuaiis of tlio Au^uslnii It wus esjui ially fnuious 

for its textile fuhries (proliahly of cMliMn, wliirh is «.p'o\vn and spun 
tlieroto this day); lln- Sirilinn pi.t t<ir Veins sent tlu-reinr woineii’s 
woven ^annenls. /i’lni inlial)ilaiiN ueiv li, li, jiinl tluaeweiv many 
artilieers of all kinds. Ovid sp'-aks of it :is a h itilj' isl.md (/o/.s/., 
iii. 5lJ7). 'riui remains foiiiieily» \isled (unfortunately now lor the 
most part flispeised or di-lm\id of seveial til t J nei o- lioinau 
temjdeM, sueh a< the tt 'iij>l<- of .Iiiiio s|tokeii oi hy (‘ieero anil 
Valerius M.imhhh, ulm e oi ii.iim iits and line ivones and earved 
fijrures of Vlitorv liail'lid moje than one .^,0 1 ili-eioim nddier ; til 
temple of |*ro-.ei|)i wr 1<miii troio an in.seriptioii \\a‘-» re- 

|mire«l hy ( !hie‘-t loll, .i Ihidinan of Aueii-.tim, pioeiimtor of Malta; 
and the temple ot Apollo at therliiet town Alelita, whieli A\ith a 
theatre sh.lied tie' nnnii a ( iiee of a waall.hv Maltese under the 
Alitoniiie nilii ; tin th< of a pi'iinady Koinan ilwelliii'' 

with mosaics, sv^h m of wah r supply, &e., at the same ]ilaee, me 
hut a te siifiii of the luMiiy i njoyed in the islands, hiodoius 
notieed the lie. ml \ .iiid adoinineiit of the houses in Malta in his 
time, a, lew ytai; altei the shipwreidi of St Taul. One of tin 
island' IS was a lin iid ol Cieeio, who had thoni.'.hts «»f letiiin^^ then 
himsidf. A mole an I impoil:iiit. li.ii hour woi ks, diseoveied a few 
j'LMi’s III till* Komaii not heliiml in st ren^lhenin;' 

tin: natiir.il ail\ .inl.e^es of tin' isl.inds for slndter. Inseriplions ri- 
eordint; inniiieip.d Institutions tin n* ilale fioni the time «if Hadrian ; 
Imw mu. h euliei- they posse-., sed them is imhiiowM. Ilehirn then 
W'li lie. II of (Miieslion the pioeiM.itor mentioned ahove, and a lioiiein 
gov. a nor uiidi'i' Au'pistiis, laieiiis (kist ri.'ins, sl\ le«l ir/alilTos MtAt 
ralu/v , “ (diief III, in of tin- M.d “ ((^amaiia, I.S.S:!, p. 1:51 ; ISSI, 
pp. ‘20, 2l', just as, li.ill a .'eiilnry later, I'uliliiu was vpwTos riis 
“eliiet mall .d' the i-slan'T’ (Aets xwiii. 7); all these wiu-e 
jirnh.ihly eon.’.Mn.''! intheloeal g.iv.-rnmeiil. The lioiiians retained 
*tlie Malt.'se gioiip for many eeiituiies. At. tin* d! . i' ion of the 
eiiipiie in 15:57 A.n. it passe.l with Italy, lllviiji, and Aiii.si to (’.ui- 
8tans ; alter the ivuiiioii, and tlie fin.il division after the death of 
Theodosius in liftr., .Malta, as one of the isles of the Metliteiramsiii, 
riJinaiiied with the empire of the Iv.isl. Ilisloiy lias hut little to 
incnlioii iv;^Mr.li]e.,^ it .luriU|^' tlios.- eaily lim.'S, e\ee]it that event cd’ 
ever-living lilt. 'lest , the hliipwici ls. <if SI Paul, 5<S a.d., whi.di it. is 
now w’.dl-aseortaine.l took pl.iee in a. h.i\ on th.' iioiih si.le of Malta. 
'I’he. alleg.'.l e.uiversiou .if th.* Malte...* to t’liiisliaiiitv following 
the ihr.*.* months’ stay of the apo .th* and Ids . om[)anions may h.* a. 
laet ; ( dii yso-.toni i.lVis t.i it (limn. 51 .»ii .\. ts). Many ( 'hi istian 
nion.pgiams an.l inseriplions ha.ve he. n toiin.l, ranging from the lM 
to tin* hOi .•enluiy; ami the t.mihs and sulttenMiieaii «emeteru*s 
near Cilt.i Ve.idda an* .s.d'l t.» h.‘ an.mg.d like tin: t 'hi i.sli.iii (.-m.*- 
teri.’s of .siihtei laii.-aii h'ome (< \ii nan I, p. 'ri.idition sav.s 

ill. • ust d as hilling pi. u <'s in 1 im.'s .•! jier .•.n! ion ; iti-^. Main 

that Pi. demy at, th.* eii.l.d liie ‘J'l .•eiitiii y nol.*s tin* fain. ms t. inples 
of Ilerc'ile.s an.l .limo as still in e.xisteni .* ; tin* .d.l religi.m an.l th.. 
in*vv must havi* gone on si.le liy .sid.* for a longtime. .\l(er a lime 
Malta was ma.h* a hishopiii*; a.'eonling t.> P. Pi* nts (AV.-/7o/ .S'ov./, 
M.*lit.'nsis Keel. Not. vii., s.r. ‘ ‘Lii'dllo ") il wa^', though eoiisid.'i.*.! 
)«vrt of Africa, Milij.*el t.i tin* hi.sh.ip of Paleiiimiiii (illi eeiitiirv 
primal.* .if All j. a ; ; w.* find Hreg.iiy tin* tli.-.il .h alingvMth .i eonlU' 
imn ious hi.shop ol .'\Ialt.i ainl .lin .*ling tin* hi-sh.g. ol Syia aise ami 
others to depos.* him, ami to anl the .siieei.ssor a]tpoiule'l in hi.s 
]ilai*e (Mieg. . /./ov/. , ii. li ; iv. U.’! ; x. ]). 

'rie* Sarac.'ns .lid imt gain posM-.so’.ui ..f Malta witlmut a struggl.* 
of III. lip; viMis ; lli.'v iiiv.iil.'I it Ihrc* lime-.., in Sdii (wh.*n 

it apjioitis l.i h.iM* lieeii (dii.'lly ( lo/o iliat suHei.-.l) ami fin. illy iii 
H 7 (), win II tie- inh.iliil.ini s of Mt lita, Ji.iving ma^^.ll■re.l th..*tir.- 
{ 15 >/:nilim‘ •ii-on of opwiie.l llieir g if rs t.i tin invii.lers. 

The Ai.i s.dil to hav'* t eslr.n.'d part, if tin* eil as to 

luing th.* toi • lie at ions wiihin sni.dlei* eoinpa'S, leinl.-ring it iinue 
easy t.» .lefend, and to lii\i- eliang.*'! its iiaiiu* to Me.liiia igu*at lU* 
edii(*f eilv”'. In a '-iihiiih ju,l oiitsid.* the pies.-nt walls tliei.* was 
iliseov’ered in 1.*'^! i Imi ial-))l.n'e nmlaining iiiinn roiis Ai;ih .'olliiis, 
ovvrlying tin* reniains of tin* Ponian pala. .* mentioned ahove, whi.'li 
was thus finally ndm I aii-1 .'on. lalid hy lln* eon(jn.*rors. It is 
known that tlwv Imilt a forties^ in ',.7;;^ ;,t the ]ioiiit of Mount 
Soeherras when* K.ut St. Klmo now ‘-tamls, A few I'oiiis are piv- 
sorv.*d, but otheivvis" v rv liill.* i.ior.l r.’mains of the Aiah 
doininioii, vvlii. .1 l.i.st.d .ihoui two him.lie.l ami twenty year.s; m 
more Chiistiaii hislops .•iif kn.'wn until afler ilmt time, hut tradi- 
tion asserts, in»t witlioni j.i d.ahilitv, tint ‘'onu* of tin* original 
miHve.s r.*mained in ei ilain villages and some (lre.*ks in the cjqijtal, 
among whom were Christians. 

TJie Xorinan knights, whf. brouglit tln-ir .‘.impieriiig arms int(» 
Apulia, Culaliria, and Sieily, and even sent ships to By/aiitiuni, 
Wen* probahly iho lirst to bring a 'I’entonie r.ieo ami intluencR into 
Malta. Through somewhat nii.-.srtain dates it appears that Huger 
I* (youngest dou uiXaucred,. aud broUicr of Guisaird) about lOUO 


lauded in tho island and levied tribute, and that about. 11^7v 
HogiT IJ., this not being 'paid, set sail with a fleet, took Medina, 
then governed by atfaito, Maimono, and after setting free all tliO 
Cliristiuns and exacting a large sum in money, mules, and horses/ ' 
coiiipleled tlio compieat of Malta and Gozo. Walter, .bishop of 
Malta, wlio;4c nujiio is found as w itness to a docum^t of 1090, is 
belh'ved to Imvc been now aiipointed by Roger I., and conseorated . 
by the. )>ope. A su(*(*(*ssi()n of Chri.sLuiii bishops, endownteuts and 
buildings made, tithes granted, &|^., testily to the . rostoratiou of,' 
Hie chiireh in the i.slamls, while they .shared with Sicily tho feudal ' 
laws aii'l jnlministratioii newly esiahlishcd under tlio Xorman hllC* 

In IID.J Malta as a county gaye a title to Margiiiito llrunduaio, • 
gr.iml a.liiiir.d of Si. ily, iiml tin.-.* siieces.sivo counts of- Malta 

I. illowi'd. After the Noimati piinees had jiossessed the islands - 
almut a (*entiiiy, the king.lom ol th.: Two Sieilits, and the Maltese'''^ 
ishimls with it^ pjisM-.l in IP.H to tin* mqieror Henry VI., in pro- -' 
f's^eil light of his wile C.mstame, .ianghl.'r and heiress of Bogcr " 

II. Ill 122oa Malt..*se n.iim-.l Henr> or Airigois stated to havo' 

bi*.‘ii graml-.ulmiial .jI Si. ilv (Piini*^, p. t<0l) ; Miege, ii. 88). Ho, 
i-, pioh.ihlv tin* 1 tin listing An*il 1 1. *iiry, count of Malta, 

who with three Immlreil Mall(*se \.aiths in lliOo earned the favours 
of tin*. (I.*inu*s.* hy hrilli.iiit ly t.ikiiig two Imls in Tripoli (Oatfurus, 
-Zi///. in Miii.il.ai, t. vi.), Mini who tooK part also iiY 

the f.uiilli cnisa.l.*. N.» li.ie. s of the ( lusailus, however, liavq j 
been found in tin-.,.* ihl.nnLs, alth.mgh it proliablo that tlicilj ■ 
l'*a'l.*rs would not neglect ' a.lvantage.s ot Maltese ports auil^ 
b-iihirs. 


i lt‘in‘ef(»i vv.ir.l Miilt.i, as 
tli.it cmiitrv. Tilt* Mai 1 1- 


. iief of Si. ily, followed Iho fortunes of\ 
to li;i\.‘ taken no imi't in tho 


Sicilian Vesjieis ( pgs‘j), but to h.iM* lieM out for Cliarles of Anjou 
until Peter of Ar.ig.m, ciowin.l king ol Sicily, August 1282, won 
a b.itth at sea again-.t tin* Kiem h, at l.ieke.l Notabilu and tlio forte, 
an.l 111 Us obi ai lie. I poss. .ssioii ol I he iskiii'l-., Kor nearly twoliundrsd 
an.l fifty y«*ars lilt* Sp.iiiish h.mse, 1 lnongh t.mrtei-u kings of Aragbn,' . 
boie mil* iiver Sii ily ami Malt.i. In li'.Pl tin* eountship was erected 
int.v a niar.|iiisat.*, wlii.-h k-isf. •] two years cmly. Jn 1427 u 
of Moors (LS.ouu) ravage.l Mall.i a ml Uo/o, but were not able to tax 
lln: (*it y Nolabih* ; vei tin* i" 0 |.li', thoiigli alllieted by tlio idnguo" 
ill ]4:H--as not nnji.*?[mnl ly at o(h.*r times— were able to sally 
iorth to eompi.T (h-rhi on the .•.-a.-.t of Africa in tlie following year. 
TJie king at this turn* ( 1 1;;2} jiut Inn i/.'d the demolition of the old 
castle at Not.ibil.*, built tin.*.* liumhcl and lilty years before, ami 
g.iv.* tin* giound .'Ji will' ll ii .sloiul to tin* town ; but tbo fortifica- 
ti.uis of tin* isiainl w.-i'i* stremilli. md (MHH), tlie chief stronghold ill 
lln* Ifdli centmy h.*ing tin* torln ss of Si Angelo. The inlnibitants, 
a.hli' t.*tl to lighliiigal m-ii, w. ie foibid.len from 1448 to 1494 to 
si‘ii.l out aim. '.I .•.n^aii .-hij'^ in or.ler it is .sai.l to retain tlioso' 
capable of .lefence in tin* iskinds, the p.iimhition of which was at. 
Hie beginning of that p. ii.Hl very .scant. The. Jew'.s wero expelled 
liom Alalt.i b\ tin* .s.ime . ol P.-idinaml, in 1492, which turned 
tliem out of Sp. Rv l.M-l I In- popukilioii.if Malta had doubled ; 
tin* two i*daijd.‘: I"g<-1 li.T . onl:iiii.‘.l 2;kO<'0 inhahilaiita (Mifcge, ii, 
SI). 'rh.*y lie'juentl; .-ittaek.-d tin* Aloois on the imiiiilaiid, and : 
.siilh*r.*.l n*]»risals them: .-Iv. -t us kit.- as 152h. Their last king of tho 
Spanish Inaise, the enipenT I'harles V., in 15'3U giiinted Mdta and, 
(Jozo (with Hu* .il;*^ of Tripoli) as a noble and free fie£ toJllOw 
knights of St d.diii of .l.-ru.s;ih*m, .still rctnining, liowever, thb. 
suz.. rainty, l»y the. h.umigc of a f.ilcoii aumially to be given by tli6 
kniglil.s. 

M.ilta Hins .luring many eeiituiies occupied the position of U' 
femhil fief of Sieil\ • her laws and ln*r ehiireh date from thet^niob^f; 
tlie No.m.aiis, Mini h.itli develope.'i as in othor teiidal governniOQt^Vt 
The ]»rogiess of h.*r p.ihtleiil iinlejieinlene.i* in the 15tlj contur^ 
j espe.*i.illy uml.-r Al[.h<in..o 1. and .bdin J., lias been shown by fhV 
I liistoii.in Mi.’ge ; the l.i.sioiy of the lelatioiia between Malta aiid 
tbo imiiiaiclis .»f Si. ily alT'irds an inlere.stiiig exuiiiplo of feudal 
(ddig.ili.ms with ih.-ir .-itl.-iidant diflieulties. That these fostepHV 
:i .sjaiil of libi riy ami independenee in tlie people, ami must b.ZtVp'. 
I.unle.l kir'.;.-ly t.. tin- pr.ispriity of llic,kslands, is .shown by numerous 
diplomas of tin* Anigom-.se suzerains preseived in tho archives ttt* 
Malt.i (Ktoii’-; Aiilh' ntir. Mntn'inh^ LSlCl, p. 108 */.), iJlierO it.jUI 
.seen that tin* inh.ibitan1-s aeiiuired many jirivilegcs and.W'Oli^tjlsb^ 
able to pay on em. rg.-in-y eonsid(*rable .siinis of money tO 
and ]ir.*.M*i\v iln*ir jirivil.-ges. I’lims in 1428, only a century -^ore: 
the kniglits came, ih.-y ]»aid 30,000 florins of gold to Kiik({ AlphopSO; 
ill ordi r to seeun* tlu ir tenure by Iho crown of Sicily wiihoat (my 
iuid.lle-lor.b-, liemg ll ml time tlicy thus bought bael^* thete 
island light, (Klon, p. St). These things arc to be.-^otjcoJ, 

I beeau-e, a ; li.is be.-n eomiikiined, tlie knights unjustly 
I the valm* ami adv.int.iges of tlm islands, in order tho nipro ft^ily 
to obtain tin* grunt fioin CIiurlc.s V. ITmler til© kingl|;'(^f'Si(^}% 
Notebilc wa.s a inu'rnwita or eommune, with its popul 4 |^^^ouiteiJi 
and jurats, a eaplain-justieiar ri*iuvsenting th© rights of th¥ife^P i 
in other words, Malta was a republic governed by ite ; 

the priiieiiial iinigiKtratu wnstinuiHl by thekingputojft|^i^.liei^ 


jiroposed by tlm coiiftilio jntpohn'e^ 
comjuliuut by tho people. Tho k 
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retiint*t|li Maltose- took a ahare in hie ware. When the knighte 
took Maaeaeion the Maltese siiuulatcd that each grand master on 
' Otttttwg oftice should take oath to maintain their ancient rights 
Sd liWtics (Eton, m 8$; 85, 101). The knights began by cloeeiv- 
iK^tho Mfdtoat^ caaoidatos for adiuission into their ranks. Their 
rtue, at liret o^eU^torv, soon became <lcspotic ; in time the over- 
8liadowihgi>otrer ^.a rich military organization encroached iH)on 
- the consStUtlbnat j^ovenimenty corruption brought the ollii ials 
under the 1*^'® knights, ami tho pcop]*.- lost their 

liborties, though the materiol i>rohpcrity ol* the islands Axas in 
many wayt heightened. 

" ' For tlio history of iho order of St John scr St Jon n (K nhiiits (U*). 
Twcnty*oightsucco.‘«sivi? grand inuslcrs, from liish* d’Atlaiu to Ibna- 

uesOh U530 to 1798), ludd the islands. I.isli! d’Adiim cst;il»lisli»‘il 
nh^’convent ami hospital in the Ibngo, .ii*ity that had grown up on 
coast near the castle St Angcltj, opposiu* ilo* unen nt loit Si 
Eldioll In 1641 was made the 1iri>t suiwey for llu* foilihr.ition ol 
Valettoi Ten years later the 'rurks, h d hy tlu-ir fuiuous n.iv.il 
-Oblhxnander Dragut, ravagetl (lo/o, and mndr uii lilttMopl ipmii 
Salta which failed. The knights, alrrndy fainons for their powi-r 
^t'soa, were soon engaged in iimcJi skinnishing warfait' rgaiiu.t (he 
./'pirates and Turks, winning sinvoss ami lichcs, ami ilm gi.ititmh- »)1* 
Chriatian nations. In 15(15, afh'i- eight ycarsorthiv.itening pn-paia* 
tlopB,' during which the knights had hecn stn ngthiming ami (oil/ 
fyjng their island, the Turks hcsirgial them with an iiimicnsc fon-u ; 
ultey defended thornsedves with such valour that it look a mouth to 
reduce. Fort St FJmo, and in rather ovn* two motiths ihmm* tin* 
Tprks, whose furtlicr advaii' c, was successfully resisted, W'cii* r«»ic«‘d 
to retire, leaving the knights fnv to hnild tlmir new- oily V'alcttu 
and its foftificalioiis. Tho admiration and gr.it itmlc of Citholic 
countries for this .service to (’liri.slcmlom showed it.self in liln-ral 
iflfhations towards tho.se works ; huge sums weie ako ruined fn*t>i 
the possossiqua of the order; ami Valotta, tho lir^t sttnn* of which 
was laid on 20th March in four ycais rose upon the ridge of 

rock, ** a city built by gentlemen for gentlemen,” a.s it has been 
well described, — tin* original d<‘sign of whic-h, the culling down tin- 
rock to a level platform, had only sutfereil Irom tin* cmiilinual fear 
of molestation by the/riuks whih luiihling. 

. The order, now firmly est.ihlished in tlicir isl.uid, continued to 
carry out thoir ini.s.sion, llmt of keeping the Medit<*riMrieaii eh.ir 
ft'Oim Turkish and Aloorisli pir.i1<*s, ami <»f [irolecting ( ’hristeinlom 
against tho infidol.s. Xmnennis .se.i- I'lKlits took pi. ice during the 
latli and 17th conturies, many of them mnlertuki'ii mon* to in.d.e 
up for tho neglect of some of the grand masters to snpj'ly tin* 
islands with corn, k'V sei/mg upon dhirki.sh stons, th;m for any 
heater reason. Valetta hejame in r*(mse([ueiiee “a v.ist slave 
lAliart/' In l(ll4,#-nmler (J. .M. VJgnae<niil, mi aijiiedml w.is 
cbnstructod at a cost of to hnug w.iter to V.detta lV«»m 

flprlnga hoar Citta VeeeUi.i, a work of immense v.ilm*, ami .still 
jm'use. But tho work of fortifying ^lalta o. enpied ;i huge sh.'iie «*f 
jhoticy and attention, and w-as earrii'd on wiiliont nl.ixaiion hy 
'many of the grand inasteis, <lo\vn as latti as the huildingof K(»it 

« dll 1798. Ilesides tlio gie.d, lines ami huts lu ami r«iuml 
ba, tho knights liav«! left their mark all over the islands: 
thj^ made good road.s, improved (’itta Veeehia, built watch- towers 
:^Und.tho coasts, and eroded tower.s, eouiili y ]»alaees, and garden'^, 
also established ami cuiilinually carried on, al Xotahih* ami 
their ho.spitals for tin* sick ami wonmled, lu ITikS Iln» 
J^its, ^having given mucli tnnihle, were expelled mid tlu-ir 
•pW^rty confiscated. Danger from rehi-ll ion t\vi<*e Ihn-.ih-m* I tin* 
'f:n|^tS^ill:1722, wdien the .sl.-ive.s wm* ]ieliev«*fl to be in eom- 
SkWCatlOTL'with thn 'J'urk.s, and from 1773 to 1775, when both 
and priests were wrought upon by oppression and mis- 
'gdv^tnent, which, only mitigated for a liim* by the betl(*r im a- 
■'kife^of'G. M. llohan, led to the weak ami di*^org.inize«l roijdili«>n 
di^he order that ended ill its overthrow'. In .him.* 1798, tin* p(».S' 
•eSjdOna of the order in ITanee having already been seized l»y the 
roptiblioaM^ Bonaparte on his wav to r.gyj»t lamh-d with a large 
^foypft ip a'" bay behind Vah'tta ; no re.si.stniiee was made, and in a few 
.hours French were in ]io.s.s(*.ssi(fii of the w'lioleof (h>/o ami Malta 
®Jboept the town of Valotla ami one Jiltlo fort. In lour d.iys imnv, 
tho onlcr h.nl surrendered Vaietfa ami 
.prOs^llyAcoasod to exist. Ilonaparte .stayed .six dav.s, laying 
w^lawi^ifid regulations with a high hand, ami eollec*tiiig pliiinh r 
wn phdfchcs, &c. Ho left Vaubois in cliaige, but in less Ilian 
thrQ6.,Tnou1hB tlfii l^Ialtese had revolted from tlnj tyranny of their 
new inastclhl^ and Vaubois inside ValeUa with GOOii uk'Ii sustained 
a^d blockade lasting two years, during which time Toi lugue.se, 
^eap^itaiiC and a small force of English :is.siste«l the Malte.se. Sir 
.Alet^di^'lQiaB comniandod in tlie name of the Sicilian king, 
and Was p^f head of their National Council hy the’M.'ilte.se. 
vn.4th 1800 Vauhois surrendered, and tlni JIalte.se (who 

lost 20,, thoni.selves and their islands under llui pro- 

— reunion to the crown of Sicily, wliieli they 
no longer thought of. The treaty of Amiens 
the ialauds should l»e restored to the order of 
tpi IJbyp adyautoge of Franco, but repugnant in 


tho Maltese. War breaking out again, the i.s1ands romninod in thd 
hands of Knglatid till in 1814 they wen*, .seemvd to her hy tho 
tn*uty of I’aris (Art. 7), under which she still hohls them. 

Si*e Ki*m-lck'8 Pheenkio, 18.j 6; A. A. CjinMUji’s „n rhoniviiin anti 

Jiomnn Antiymtien in Mttita, mnl lss*J ; .Jhiiu-m Sm,h1>. \ i t/.i.u' anU iS'nfxr tck 
eZ .Sf /'um/, K. IMmis*, HkHia .S'<i»*/*»i ; T. I > ../(.i •!/ IS".:.; 

<•’. ik* Ua/. au'mirt, Jlistoirf tic la lStctit\ I.'' IS ; iJ. I . Alu hi. .l/.i.'-./ /!,ii!.(nit,t, 177*i; 

.i. Hmuiux, Insulw MclitH’ tliSiTijitio, l.’i.'ti; ; i.. \V. mui .'"in iilii,»L . v HfuA '/f/* 
Inset Mait.t IsiJ; K tin*j»oiin, i'vn.sitlcfu-inni Ut .*'.».•/,/ /,,, I*'.*;); 

1*’. A. Ihn.tliH. TtiMiiin hit-torn/uc tic Mu'ii, IsIS; W . I.Ium, \iH'hUtic Mate- 
rials h:' Hi toll! uf MtiHa, IHO.»; Heinl, \i}iia<ic J‘ittt>n .-/ih . \».l i\ , l.s,' ; ij. 
r. ll.lUuei. Ih .St n/>tion o/ Mtilta anti li. S i.M.lwm i.m.l,- 

Attiura! J/istiiin vf MaUci^c hlantla, ISSO; W 1iiivm)iiIi I’mlfi, ih-t,,' iioi Ix-n-.hli 
ft Mata, m.'is; A. Tntcr.s ni MaHa tin I I.*" .1 , M Mii-,j*, 

Jli.'-li'i’i lit Miilti, mie, J’arliinnmfiit >/ /\i/tii.s — Hillin', l>v Vli Jh.w.vi l| mi 
” i.t'jeii.ii iiinl I ik])i inlit III I* of Malt. I," (.''IS, i-y .sii l* mi <’i\ll 

I '.t.ilili -iiiiM'iitN," Isvii, ami Ml- Kfi-iiaii on lln* “ l.ilin .tin-n.il •.*. m,' 1"'0 ithc. 

i.l^t iwo ili-.il well tin- iini-siiiiu of l.inirnn;:r) ; 1'. \ i-ll.i W-r , th nxiuntr i,.r 
(hi tin of the r.mi nh, ls:il ; Mttliti J‘,unu Maaazini , U; .1 1 Mil-'uU, 

Jiih'ioti i'll .l/.f, 17SI III ytloiii*. 'IVoi .loliii l)i\il' u. 'lUn ,W 'I ill.n U. 1;. 

II S.'ihl.iU, I'.oi''^ i-liu, m V. W'. l\ . Iv. lii-iUoiil, W. II l'..iiii<u. ."’l I 111 nI 

Pi*‘s ami F. liiM* uis.i wiilliii I'li Malla. Im ii.uim iI mhii.i- .-.ro ilio 

wiiiKhi.I hi V. 1 , Vitinis, rii.|i*“oi- i;, Koilii-., (’lUtiMiii ."'{■i.itt. hi <. liiil .i, C. 
A. W 1 i-ilit, Iiinl Wooil.s i'l'iirist's I'lina. (I. 'I .s.) 

M.\ I/ri'M>IU.'N, CA)MiAi), a ili.stinguislio<] g(‘(»gr;i[)licr, 
was born August I’J, IT.')/), at Tliy.stcd in I h*niniiik, iiiul 
<licil at 1‘aris, 1 iL-ccrnbur 11, I8lit». ilis leil iiaiiit* wu.s 
finite (kmi-.ul Druuii, jiiiil it was inU. till he settled 
in Kranct* that he becaiiu; known bv tlio nu»rii fniniliiir 
form. While a student at C'i»pi*nhagen, Ik* made hini.'^clf 
fainou.s [liirtly by his vcr.si s, but niiicli iiion* by the vioh-nco 
ol Ids politii'al panijdilctcciing ; and at length, in ISOO, 
the legal aetit)!!.; w hicli the ( Jovcrnini iil autlioi itics )i:ul from 
time to time instituted against him culminated in a 
Muitcncn of perpetual baiii.-^linicnt. 'riin piinciples which 
hn h.id ailvoc*ated weru tho.sc of the kieiicli devolution, 
and. tlioiigli lie. at lir.-^t songlit as\luin in Sweden, la forn 
long he found his way to Paris. 'I'heie lie looked 
jiU'ward to a political career ; but, when \uj)oleon\s 
]n i.--uii;d ambition began to unfold il-a'lf, Malle Ihiin wa.s 
bold eiioiigli to pnde.sl, uiiil to tiiin elsew lieie for ein^doy- 
iiient and advaneemeiit. lie W'as a.s.*'oeiated with Meiitcllo 
and llerbin in the eoinpilalion of lla-ir iii'tiijriifthie 
Hittflit initdiiiic . . ([(' (oftfts /tii iHtrliiii dtt il/f/k./e (Paris, 
lSt)!i 7, lb vols. ), and before, niiiiiy ye:ii.s he. was 
I n*cogni/ed as one i>f the bent geographers ol I’ranee. I In 
I i-i remembered, nub only as the author of .si\ vnlume.> of 
j the learned y^7e/.^* ,/r tji'ififnijihtr i/tttn rsi //-‘^ eoiiliuiird after 
I his tbsitli by other hands, lnit al.‘>o as tin* oiigin.ilor (»f the 
,{hhi(/(S tfts }'f}f/t(i/ts (l8()8), and the [U‘iiici[Ml l(.»undi*r ot 
the (h*ogi.i{»hieal Society of l^uis. 

.M A 1/ri I llS, 'PiioMAS KouI'.kt ( I 7(lb' ] 8.’> 1 ). the s«'ii ntilin 
o.viMiuiider of tlin principle of pojmlal ion, w:i-' buin in 
17(>t> at the. Itookery, a small esl.ite owned bv lii^l.itlor 
in tin* county of Surrey, ilis fatln r wa.-i a gi nl leiimii of 
good family and indepeiiih'rit forhim*, -a m.in ol (-on.'-ido-r- 
ixble (-nltnie. both in literature and jddlo.sojjjiy, the Iricnd and 
eoiTe.spoiidenl of lioii.s,^(*aii, and om* of lii.-s eM cutois, one, 
Ion, who .showed no little inlere."! in tlm.^e social ]»robleins 
, in which his son was to he an oiiginil wuiuiicr. \’onng 
: Malthiis was never .sent to a public .-eliool, but rm-cived 
Ids education from [trivale tntois, wJio vveie themselves ini'H 
uf some di.^tlncliun. In l7tSl he was .sent to (aiinbiidge, 

; where he was idrilli wrangler, and became fellow of Ids 
I f»wn eolh'ge (.lesii.*') in 17b7. 1'he .same yi ar be received 
I orders, ami undertook the eh-irgi* of a .'small p:iri.^ii in 
j Surrey, still, howevLr, letainiiig lii.s fellow .sliijt. In tlie 
I folhtwing year he puMi^Ind the first edition of his gn'at 
I w'ork, An on Uo of I'oioihiiinH os If itj/ntA 

I f/u’ Filfnir ! nijn tn f nil ut of Sorhl if ^ iriffi rtlil<!rL< on (hr 
\ Hfivcultitioiii'i of M r ffothvin^ J/. ( 'fuiilnn'it^ (tnihttlo ^ ir/ittis. 

I The work excited a good di'al of .siiijinM’ as well 
] attention; and with eharaetenktic Ihorouelme-s and hve 
uf trutli the author went abroad to collect materials lor tlie 
verifieation and mure cxhau.stivt* tnialmi*iit ol liis view."*. 
Ad Britain was then at W'ar with France, only the* noithem 
countries of Kuropn wero <|uito o|K;n to his res‘:ireli at 
that time; but during the biief peace of Amicus MaltUiui- 
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continued his investigations in France and Switzerland. 
The result of these praiseworthy labours appeared in the 
greatly enlarged and more mature edition of his work, 
which was published in In 181).') Malthus married 

happily, and not long after was appointed professor of 
modern history and political rcoiioniy in the East India 
Company’s College at llaileybiiry. Tins situation he 
retained till his (h ath in IS.U. Malthus was one of the 
most amiable, r.iridid, aid cultun-d of men. In all hia 
private relations lie was net only without reproach, but 
distinguished for the beauty of his character. He boro 
tlie \)o[)ular abuse aiul iuisre[ireseiitatiun without the 
slightest iniinuur or sourness of temper. The .aim of his 
inquiries was to pnuuote the hapjuuess of mankind, which 
could be latter ai'eomi»lisliO(l by ])()intiug out the real 
possibilities «»f progress than by indulging in vague dreams 
of ]»erfectibility t from the actual facts w'hich condition 
human life. 

M.dllius’s I\ssnf/ 0)1 J\)pulatio 7 i grew out of some discus- 
sions which he had with his fatlier respecting the perfecti 
bility of .society, ills father shared the theories on that 
subjei^t of (kuidurce-t :ind (jlodwiii ; ;ind his son combated 
them on the ground that the realization of a liapjiy society 
will always be hindered by the miseries coiiso(|iu‘nt on the 
teiKhmey of po[iulation to increase faster than the means 
of subsistenci‘. Ills lather was struck by the weight and 
originality of his views, asked him to put lliem in writing, 
and then reeomnuMuIt'd the [niblicatioii of tlie mami.scrii»t. 
It was in this way the saw the light. Thus it will 

be seen that botli Idstorically and ]iliilosophic:dly the 
doctrine of Malthus was a (t«»rreetivo reaction aguitist the 
su[)ertici.d o[)liinisni dilfnsed by the school of lloiisseau. 
It was tlio same o[iliinism, w’ith its e.asy methods of 
regener.itiiig .society and its fatal blindness to tlie real 
conditions that (‘irvums(’ribo hiiinan life, that was re- 
sponsible for tlio wild theories of the Erencli llevoliitioii 
and many of its conseijueiit excesses. 

'rin‘ A'ssf/// /!// (hr J'iUnrtjifr of Pcpulutitni will lu‘st lu* coiisidiTcd 
ninln* twolimds : (1) tin* |»i iiiciplf ilsflf, with llic iirguiiu'iits and 

l»v wliii'Ii it is supported; and (*2) rcinaikson its origin 
ainl its ap]ili< it mns. 

I. 'riic jii’iih iplc itself. The idra with wliieh Malthus starts is 
tin* impioV'Miiriit of soj-iity. In an iinjiiiiy eoiiM niing the ini- 
proveiiH'iit. «if stuMi'ly then* :ot‘ t\M» 1hiii;.;s to be dom*^ (1) to 
in\ isligati* tile e.iuses tliat h.i\ «• hitln rto iiiiju-ded the piogre.ss of 
niaiikiiid to hai)|Miies:-., and (*J^ toi'x.iinine the pioh.ihility of the total 
or paiti.il n ni»)v;d of I hf^«' can -.t-s in fntnie. \\ 'aiviiig tin- eoiisiilera- 
1 i.iii of Mirh an iiiimerisf fii-hl of tlniUMht., M.dtlius restricts Idin- 
self to the exaiiiinat ion of one great i'an<<* inliinatily eouneeted 
with hnniaii iiatnic and its ellbcts on society, \Nhieli, thougli operat- 
ing since tin* eoinnieneeiiieiit of society, has IutIi little iiutieei n.y 
wiitei.x lilts I’aiise is tin* constant teiidcm’V in .all animated life 
to inerc.ise bcyoinl tin* nonrislmient ]neparcd for it. 'rhroiighout 
both t In* .iniiM.il .ind vigctable Uingdoms, n;ilnn* has .scattered the 
s< mK of life ahr<tad with the ino.st profuse and lilieral liainl. Idle 
<iu this pl.inct 1-. so ]>r(ilitie that, if allowed tor room to develoji 
it'. It,ilwnii1.l till millions of Worlds in iheumrse of a few t hou>ainl 
ye.iis. "flu ic 1 .. onl\ oin* limit to tin* iiidclinite increase, and that 
is m ussity. In pl.ints and ii rational animals, wliieh are inqielled 
byhlind iiistinet unti’Mublcd ]»y douhts about ]novidiiig for tln-ir otf- 
sjniiii.% tin* piobh III i-> .simple; in their ea.se ineiease i.s cheeked 
only hy want of mum and noiirislinient. As legards man, whose 
eipi.ill\ powcilnl iiistiint is eontrolled hy leason, tin* ({ue.stion is 
more eoniplic.it. d. In bis i isr, incic.isc must cilberbe cheek od by 
jnc\rnli\c icstr.iint, whi. h too tic(|iiciitly jirodnees vice ; or a cim- 
stant cheek, from the dilheiilt y of aeipii ring food, inn.sl he iu opera- 
tion. 

rii.it ]»• pnlation tends to iiieiea.se heyoiid the iiieaii.s of subsist- 
ence is olivious in two wa\s, (1) Irom a eompari.son of tlie natural 
iiierc.nse of pi>j»nhilioii, if left to c\crt itself with perfei-t freedom, 
with the availahh* iin ic.ustj <.f snbsi-ii nec ninl(*r tin* most favourable 
cornlifioii.s, and (2) fioni a n \ icw of tin* dilferent .s| a te.s of .society in 
w'liieh man lias existed. I'ndci tin* tiist liead, Malthus considers 
it a safe ealeiilation that ]<opulatntM, wlien iineheeked, got*s on 
doubling itself evt*ry twenly lu c \ears. It has even been calcu- 
lated that it may <li>uhle itself in ahont thiitecii years ; that pro- 
|>ortioTi has actually occurred tor short periods in more countries 
than one. Malthus, however, contents himself with the more 


moderate rate, namely, that popu1ation« when nncheckcd, doubles 
itself G7ery twenty-fivo yiiars, or increases in a geometrical ratio. 
If so, how is the rate of increase of the means of subsistence to bo 
cstiiiiaicd ? If we taki*. a limited area, no improvement in develop, 
ing the resimrccs of the soil will ki*(*p pace with the unchecked 
iiicnaso oT population. We may allow that, through the great 
improvcmenls of ngricultnre in (Ircat Ibitaiii, the average produce 
of the island could he doubled in the first twenty-live years ; but in 
the next twoiitydivi* it is imjiossihh* to 8uppo.se that the nroduco 
could be (jinidriqiled. Tlic utmost we can allow is that the pro- 
du‘*e iniglit be incri*ased every tweiity-fivo years hy a (piautiiy 
cipinl to wli.il it at pre.seiit yields. If wo ai^ply this supposition 
to the w'hoh* (*.'iii]i, we shall assume an increase much gmater than 
any possihle exertions of mankind could effect. On tlie whole, 
then, in tlie picm-nt aierage .state of the earth, the means of sub- 
.sistcni’e could not lie made to iiiercase faster than in an arithmeti- 
cal ratio. With sm li a di.sprojiortion between the ratio of iiu'imso 
of popiihitioii and of tin* mean.s of .subsistence, population cun be 
kept tlowii to the h vcl of the means of subsistence only by Iho 
strong law of necessity o]K ratiiig as ii clicck on the greater power. 
Ill fact, thu ultimate l ln ck to population i.s the xvaiit of food ; hut 
this ultimab* clicek is never the immediate elieok, except in easels 
of actual famine. The immediate eluek consists of all those cus- 
toms and all those disea.ses wliieh an* geiieiated by a searcity of 
food, and all the e.imses independent of the searcity W'hicli tend to 
we.ikeii and ihstroy the. human flame. The.se (*liecks aro citJicr 
]»reveiilive or povitive; ami Die foimer consist either of moral 
re^tr.iinl or o( \i.*e, always so ]iiTnieions to .society, Tlie positive 
eheek.s aieextii iiiely \ .irii>iis. im liiiliiigeveiytliiiig that coiitrihutes 
to shorten tin* natnial tluialinn ot Iniman life. ** Under this head 
m.iy he eiinini i.ite<l all un w hoh some oeeiipatioii.s, severe labour and 
e\pt»suie to the .se.eam.'^, e\l leiiie jioveity, had liursilig of children, 
l.irge, tnwiis, exee'.he,, iif all kinds, Die whole train of common 
diseases and epidemics. Wars, jthigiie, and famine.'’ Thccheck.sof 
ullkimU may be reihieed to llm-e beads- moral rcstrsiint, vice, and 
iiii.MTv. This theuretie.d exposifion of tin* (*li(*ek.s to ])0})i:hitioii 
Malthus .siippiuts ami illii^tiales hy an exhaustive examination of 
the cheeks whiih have opiiated or still ()[Kratc ill the Various 
<*ouiilries and .‘‘tales of .‘ixiely fiom Die, hiut'dl and revolting 
juaetiee-. prtxaliiil amoii'; tin* .s*i\ages of "J’lena del I’uego and 
Austialiiito the inoi.il sell-ioiilnd of the higliest nations.' Itis not 
a ]tleas.int ])ii‘lnre, but it is merely a piesentatioii of hi.storical 
and slat i.s! i« al fact-* f.rwbnh ^lalthus is in no way re.spoiisible. 
'rhioughoiit Ins eiiliiL* evjiositioii be does not theoiize, hut seeks 
only to M*.st' iiiali/e ami eliieidale facts w'hieli cannot be contro- 
xeiied, helongiiig a ■; they do to the history of the world. Tlie. only 
notable e.xeeptinii his attempt to e.\pie.s.s iff mathematical lan- 
guage Die po^siiile iiierease of the means of sul)si.stcnce. The con- 
ditions deteimiumg .viieJi iiier‘*ase aio too vague and various lo be 
ealeulated iiismhiiway. (.)n this point M.ilthus i.s not followed 
hy huhst*(pu*nt ( ••onomhls, and it is not <*.s.sential to Ids ]H*inciplL*. 
At the same time, in .s|(ite of ii>. nnsoundiiess, it doi*s hoi]) US to 
realize the dispi t ion between the, ])o.ssible iiiercase of population 
and Dn* nie.ins oi .siih.'.i.stenui*. 

1 1, What remains to he said of the A’.vsn?/ un iha rrincipU of Pojni- 
httum may he emhraei*d in the following notes. (1) Origin of tho 
]iriiieiple. 'I’he p.ipul.itioii iiuestioii has always hail n great iiillii- 
ciiee oil the develiqtmeiit of mankind. In the niosL barbarous 
]i.iti-»iis the ]»voblem of ])re.ser\ ing the balance bctwe(*,ii food and 
]Kipiihitioii mil d, .ilways b.ivc been a ]*r(;.ssing one, and 1ms led to 
some of their ermlle.st and most immoral cu.stoms. The moro 
lh-*oretie, ennsideratioii of the (|iie.stiou lia.s a large place in Un? 
politieal Ireali.ses of I’l.doaud An.stotli*. .1 u.st hefon* Malt bus’s time 
it had Ihm h tonehnl hy such writeis as llenjamin Franklin (Olstr* 

rittivna amornintj (hr Jnrrntsr nf Miud'linl)^ Ilumo {PopiUotmu'SS 
of (hr Anrind Xution'i), Wallace {(hi the Xiimhrrs of Mankind til 
yinricut and Modrrn Tunes), ’rowiisheiid {7'mirls in Spain)^ not to 
mention many other modem writers of les.s recent date. (2) The 
remedy for ovei -popnliition usually ])roposed is emigration. No 
doiiht there are immense fertile an as }et liiqieojiled. But thedilfi- 
eult\ of ti.insferriiig the snrjdiis ]iopiil:itioii, and especially of con- 
veying MU plus eapibil to these r<*gioiis, and of co-ordinating the two, 
is a point tliat must not be overlooked. In spite of tho great de- 
velopment of .st(*am as a means of emigration, it remains a facttlmt 
]) 0 ]mlation tends to excess in many of the most ii^iportant centres 
of the world. Besides, emigration is only a po.stpomng of the diili- 
eiilty. Ill another eenUirv even the. Mississippi valley will he well 
slo«*ked. (;5) h'elalion of Malthus lo D.irwiu. In his hook 
and Plants uintrr Jfinncstiration, vol. i. p. 10, Darwin expreasly 
aekimwledges Ids indebtedness to Malthus in lliinkhig out his 
I canlinal jtrineiple of natural selection. After the study of 
! domestic productions had given him a .just idea of tho power o( 

I selection, he saw, “ on reading Malthus Populationf that natural 
seleeliou w as the inevitahlo result of Die rapid increase of all organics 
iMjiiigs. ” (4) Poor-law reform. I'lio ruformed jK)or law of 1834 was a 
real triumph of MalUius’s teaching. The effect of tbo old j^r law 
was to eucourago population by relieving tho labouring dassoa of 
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due^roiponBibility of aupporting thems^ves and their families. 
By di^onraging for^ight^ 8w«.ooutTol, aiul the spirit of solf«ieliaxit 
independence, it ^emondisedraie working man. Tlie groat aim of 
- the new poor l£w waa-b emphasize the duty of self-support and the 
reBponsitulitieii of parenta||e. (5) Relation to modern politics. Somo 
' of the greatest' difilculties in contemporary politics ciiii bo correctly 
undcrstoodptQyin the light of tlie ju inciple of population. The most 
' strikinffex^pleof this is India, where, under the good governiiiiMit 
of Eng&hd, th^old and unhappy checks to population, such as war, 

* famine, pestjleiiee, and religious Helf-iminolation, have heonii-movtMl. 
As ^ere h6 been no proportionate improvement in agiiciilture, and 

' ih'.tha development of tbo ]ieopln, population has ineream tl 

beyond th^/hieans of .subsistence, and there prevails a teinhati^ to 
chronic poverty, a very low standard of living, a general misery, and 
an unsatisfaotor}' social wmm/e, which (M»rrejjpond badly with the high 

* Kuropeajn civilization under which such a state, of things is niain- 
tained. ^49) It is only due to tlie memory of a good man, who was a 
sincere iow of truth and of the progress of humanity, that weshould 
emphasilsc the fact that Malthas is in no wav respoinsiblc for the 
immoral -theories popularly eonneeted willi his name. Apait fn*m 
such increase in tlio means of siil).sisteiiee as may he attained by 
emigration and improved itgiieiiltun', .Malthas approved of only 

.. one metlmd of solving the ]»i*pulati<m tpieslion, namely, moral seli- 
", restraint. His single precept i.s “ Do not marry till you lum< a fair 
prospect of supporting a family.” The giealest and higli(“st moral 
resiltt ofhis principle is that it clearly am I eiii]»hatieally t<-aches the 

* l^spOQsibility of parentage, and declan's the sin of those who 
; bring human beings into tin* world for wliose physical, intollcc- 

tual, and moral wellbeing im snti.stactory jirovision is nunlc. 

/ -Besildes his great work, Multl'ni 'vations tm the of the C,trn 

JiHWi] An into the Sittnre uml 1‘inijrt v/ Hent ; Pnnciplt < o/ I'otitirol 

'Heonompi and DefinUiom rn /'ofittnil /■yimomft. Ills on lent. of lejil 

. Importance. For his life nit Af* mote liy ins tv eml lirOttei, btHlidii of (niieheMi-r 
(praflied to 2d edition, of tin* /*n//« !/»/«*.« tf /‘oliUeat ICconomy). (T. K.) 


MALTON, a parlimncntfiry borough of Yorkshire, Kng- 
.land, which includes Old .Multon mid Mew ^laltoii in the 
.'North Biding, and tlio parish (»f Norton in the East Hiding. 

* New Malton is situated on au eminence on the right bank of 
/tihe Derwent, 22 miles north-east of York and 213 north of 

London. Old Malton lies about a mile to the north-east, 
and a bridge across the river ooiuiects New Malton with 
Norton. Now Malton, wliieh is a market-town, consi.st.s of 
|.8everal well-built streets radiating from the niarkot-jdace. 
^The church of St Micdimd is a lino, building in the Late 
Norman style; the church of St lieonard, of mixed archi- 
vtecture, with square tower and spire, has three Norman 
/"arches and a Norman font ; the west doorway of tlie church 
of St Mary at Old Malton is one, of the finest specimens of 
Norihan in England. In Old Malton there is a grammar 
school founded in IhIT, and also the remains of a priory 
^f Oilbertine canons, founded in 1150. New Malton 
^{idssesses a town-hall and a corn exchange. The town has 

* some shipping trade, and also iron and brass foundries, 
/agrioultoral implement works, corn mills, tanneries, and 
f br6#erida . In the ueighbourliood there are lime and whin- 

’.quarries. The populatiop of the parliamentary 
^^bbijngh (area 68*55 acres) in 1871 was 8168, and in 1881 
8750 . 

I . fc' 

' , Maltoti was a Roman stulion, ami variou.s Roman ivnuiins bavo 
.Jjjen found in tbo ncigliboiuhonil. Tin* »M casllc, built by tbu 
Da.yoacia in the thm* of the Nonnan.s, was •Iciimlishcil by Ilcnry 
II. In'the reign of Slopbon the town, while occupiod l>r tho .Scots, 
down by Thurston, aiclibi.sbop of Yoik, ami on hciiig 
rebuilt' it >08 named New Malton. 'flic boroiigli .scut members to 
parlUttie^at as early as the rcigii of Kdward 1., but for some ycais 
prcvii(lua/tj^ 1640 the privilege was in nbcyam-i*. Since IShSdily 
one has botui returned. 


MAl/rZAII,Hfi[NRi(U{ K. E. H. Fukttierji [Baron] von 
African and Oriental traveller, was born in tho 


Dr^den, and studied law at Jena, but on account 

8ttc 
the 

visited'! 


„ much of his time from 1850 in travel, 
his -fatheria property in 1852, he extended 


\ journeys to Morocco and other parts of the 
f!id .before his return home in 1854 hud also 
P Ealestine, and other countries of the Levant, 
again in Algeria ; in 1858 he reached 
and in 1860 lie succeeded in per- 
Mecca, which he afterwards 


Bescribed iri his book Mnve Wallfahrt nach Jfta*/?, but 
had to floe for his life to .leddah without visiting Medina. 
He then visited Aden and Bombay, and after some two 
years of study in Europe again began to wander through 
tho coasts and islands of the Mediterranean, repeatedly 
visiting Algeria. His tirst book of travel, /V/m* )5<ovf hi 
the North- Wed of Africa, appeared in J SG.’i, and was followed 
by a variety of works and c.ssay.s, popular and .scieiitilie, 
till a little before his death at Pisa in 1874, when he put 
an end with liis own hand to neuralgic pains which bad 
tortured him for years. 

Malt/;iir.s l^l^t book, Vo'hr in Arahicn. (IS73), is om* of liis most 
useful ciiulrilnilioMs. It contains, like liis otiicr works, some lively 
description, but is chicjly valiiablo as a digest of mm li iiiforiiiatioii 
.about lilllc know II p.-iits of South Arabia collcctcil IVmn natives 
during a icmiIi-mci* .it Aden in 1870-71. Among his other services 
to sricnee Tiiii'-t be iiolieiMl Ids ^•ollecti^ll of I'uTiie. inseriptioii.s(A'e/.v« 
III Tifin't intU Tnitolh, :i vols , ljeip.*»ic, I87o), various collections 
on Arabic dialects [Z. IK M. Mirious dates), and the editing of 
Von Wi-imIc’s rciiKirkiible jouiiiey in nadrain.iul (18711). 

MAIjUS, JvriKNNE Louts (1775- 1812), the discoverer 
<»f the laws of the ijolarizalion of light by ndlexioii, born 
at Paris on the 23d of .lime 1775, was the son of Anno 
J.ouis Mains du Mitry, and of Louisa (Tiailotte Desboves, 
his wife. His father, who bad a jilace in the tn*asury of 
Prance, gave him at home an exciHent eilneation in 
matlieniaties and in the tine arts, as well as in classical 
literature, and lie then studied with distinction in th^ 
school of military engineers; but, being regarded as a 
suspected person, probably on account of tlic situation 
held by his father, he wars dismissed from the school without 
receiving a commission, and obliged to enter the army as 
a private soldier. Jk*ing em[)loyed upon the fortilications 
of Dunkirk, he was soon distinguished by M. Ijcpcre, the 
director of tho works, as su[»erior to his uecidontal situation, 
and was selectisl ns a mendjcr of tlie Kcole Poly technique 
the.n to be established under Monge, who immediately 
chose him as one of the twenty w'h»> were to be inslructors 
of the ri’st. In this institution, whicli at that moment was 
the only rcfiigt* of tho science.s in Prance, lii^ passed three 
years, giving special attention to the matheiiiuticiil theory 
of optics. Prom the ftcolo he was admitted into tlie corp.s 
of engineers, and served in tlie army of tho Sambre ami 
Meijfte ; he was present at the passage of the Hhino in 
17U7, and at tho affairs of Ukratz and Alti-nkirch. In 
(lermany he fell in Jove witli the duiighter of Koch, 
the chancellor of the university of (ries.v.uii; and he was 
on the point of marrying her wdion ho was obliged to join 
tho Egjqdian ox[)editk)n. Ho remained in the Ea.^t, and 
saw much service till tho caiatiilation with llie Pngli.sh, 
when he. returned to Franco (Octobi r 1801), and hastened 
to Germany to fulfil his engagement. His fidelity w'aa 
rcwmrdeil, during tho eleven years that he survived, liy tho 
mo.st constant and ufTectioiiato attention on the part of his 
wdfe. 

Though his health wvas much broken by tho eastern 
campaign. Mains was still able to combine the pursuit of 
his favourite sciences w'ith his ollicial duties in snpea’in- 
tending the con.striictioii of works at Antwerp and at 
Strasburg ; and upon oecasion of a prize question proposed 
by the Jnstiiiite ho undertook the investigation of tho 
extraordinary refraction of Iceland crystal, which tho 
experiments of Dr Wollaston had previously shown to 
agree very accurately with the laws laid tlown by 
Huygens; and, besides completely con tirniing all Wollus 
ton^s results, he had the good fortune gri'atly to extend 
tho ITuygeniaii discovery of the pe.euliar inoililicaf imi 
of light produceil by tho action of such crysfals, which 
Nmvton had distinguished by the name p(»larity,” and 
which Malus now found to be produced in a variety of 
circumstances, independently of the action of crystallized 
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bodies. Tt seeniPi natural to suppose that the investigation 
of the laws of the iuternal refloxiou of light at the second 
surface of the crystals must have led Jiim to the discovery 
of the effects of oblique rctlcxioii in other circumstances; 
but, according to lliot, Malus’s first ol)sei vation of poLiriza- 
titm by reflexion was due to the accident that he chanced 
to look through a cr\>=fal at the iiu.tge. of the sun 

reflected from the ^VJlld•.»\\^ «•! thii l^UMUnbourg. The 

value (»f his ilisroMuy an.is ar knowledged by Ins election 
ns a ineinbcr of the In-litiitr, by the award of the lUiiii* 
ford medal of the* Ili»>:d Si)ci' t\ of Loudon, a!id by military 
proim>lioii. . djid mi tin; liltli of lAibrimry 

universally ngirtf'd l»y ihi; loveis of science in all 
countries, and dccj.ly laineiiteil by Ills colleagues, who 
said <d him, a ; Newtmi did of (k>tes, t"' it if his life had 
bemi |nn!..iiM,Ml \vi- shmdd at last “have, known sonie- 
1hing”of Ih*' 1 . 1 U-. of natnie. 

M till/, Iti 1 imM.i a|»|i-Mls t»> h:i\r hrrli it “On an 

II ll 1» IH |\\ II iSt 111' il 'll tin' .Nllf, 111 llu* In'.! \iillllllL' *j| tin* Ihi'dJt* 

I'.iini,. , I. \ 111 ll li' iu.if h- d “ Ti iiin- d’l )pf pri M‘iiti_'d In 1 1n* 

I II ,| ll III «• I •( till I I ill ri»in|il«‘l mu (if lii-i I’v |M nmnits <111 thiiiMf idVa*-- 
jiitii, \\ ii ['Ill'll ll* ll 111 tin- Mtmtnn'. i‘i ll I' / ii\f if ii/^ v»j 1. ii-, 1‘iiris, 

] 'll i i u. iLii'ii iiii]i')r1:int diM'i)\ 1 1 ii's uirctii'^t iii.ulc known in 
tin I I ijul \ I ■! II III'* ol \\\r Ml itiui ri li' . I /‘I'l/i'i f, I’nri 1 Soil, S\ o ; iiiul 

I'Miri. Ill til'- “ 'riu’ory of l>uubh* lo‘fi .u‘l ion,” Mini. pi. ii I'Jii'if., 

\ ol. ii , .1 |tM|M r w’liicli ol'liiiiiiii m on llu* <>f .Inniiaiy ISlo. 

Si 1 1 )■ 1 iiiiliro, M. Jn-^t , l.Sli’i, p. .swii ; I’iiit, in IHotjntphdi 

I' III 1 > I i/i , xwi., I’.ni'i IS-JO. 

MAljVASfA (from the (Jreek Moiu the 

city o4' the single approach or entrau.’e ; the Italian 
Xtfpnh </i the Tinkish Mt’nijaihf or 

om* of tin* piincipjil fortn’ssns and **oinmerciiil centres of 
fin* 1. event during lilt* Middle Ages, still rtipifsented by 
a emi''itl'’iMbh* mass «>f niiiir-. and a town of about 1000 
inhabitants, stt>od tm I ho east coa.^t of the Mtiiea, tsuitigU' 
oils to lln* site of the aucieiit KjMdanius Idiiiera, of which 
if tnok the phne. So extensive was its trade in wineiliat 
tile iniiin- of the place liei-ame faiiiiliur tin oiighont Fairope 
as the di'iliin li\e appellation o| a spec.ial kind tin*. Italian 
Spani-li J/o/c»n//o, I'hiMieh J/l///'o^^7(\ 1‘aigli.sli 
]Jii/.'. w. nr yit/iiKi'//. Tlie wine was not of loeul groW'th, 
blit r.iiiie fni the Ton-t [>ait. tioiii Tenos and others ot iLo 
(belad.- 

-I I, 'Mil . M-il.^isii j.l.iN.'l .Hi ini]M»i t.ini [i.iil ill llu- shnggl<-.s 
lirlw'i n liv ml iinii, III' !■ i mi I’lii kr} . 'riu- U n ml nir i-hijm-Ioim 
('III I'ltiiil iL I'll'’ nl tluir Ilf I \!ilu.il>li' jida-; in llu* iM'nr.i, .mil 
ii'w iid.-il It mil il'it. lilt . t"i lluii 1\ nnn.'i.il |.i i\ ili-gv.s. 

I'll! ml . '■’1 dd' u 'M]* \Ni ) t. Ms luiw M.miuiie’. 4’il.uiiu made 
t lu' I 1 1 \' ' I »i I V i < III 1\ il< peud'-iit ill I'j I’ll d.'ea I'* d Tii.it I ein iin < ’oroitli) 
ll iiielinjMili. Ill .ll . id»i--liop\ -e.', .md li'.'W Al' MU-, t 'oiniii-nus, and 
iMou- •• ii' ei.ill’. Anaioni'iii I’.iki ojugii^, ._i\'e llu- Monemb.isioii* i 
li.edd'ii fidiii ill Miiti of t '..ll tioiK thi.i’iigliont llu riii|iirt’. In 
1117 M.d'i 1.1 Inde ilril 1 Ml I* to till* Noiiii.m , .md in 1 ‘.lo.’» ohlig-’d 
\ l!li-!> iiddilili. .lit. 1 a lo'ii vr.if' sie.r.', til .-.weal to piesrlVe lls 
Iilt.ili'. .Hill pnvdeLOi I I'.dlmei.i V I i , i. pp, 40S lO'd'. H um 
■I' t. iili'l .laiiii.'a til' I’liiie. I'V M mu 1 I ’aia'iloi;us m 14t»0. In 
iO''.' ll w.i. tin "idv l‘»wn "I tli'-‘ Moll. I wliiili lield out again-L 
Al"i''-.mi, 'iii'i t'l'inii'i iii-> sue.’i* Mir onl\ siu’eredi'l in le'liieing it. 
1., ii'iiiii.' Ill ITloit • .ipiiulate.l to the Tni k'^, .md on tlie, fadnie 
,,1 ill- iii-ui H I I I'Ui of IViU ibe 1' ailing l.mnlies wi-ie se.itt.’red 
id.ri.a'i \*. the Inst tmtns, wlueh fill into the ii.oul.s of tho 
(liei h. m il Ih-i .mie 111 llu foll'.umg \<mi the M*:it of thn 

tiisl I'.e i"ii d I -I ndi]\ . 

I’uil le /'f ■/■. *{<•. <>., II p)> J'l: Mill •IJ’' ; (’iisU-lIiiii. Lfllns sur fd .Van rf 

(iMis)ii>i I )■ 1,1 nini \. ill- III i/ I ./(It <'i .t i/t I \ t iiiee, n'»7;n lor 

li Mils .ti I 'l Ml. t'l.p ■ - 

^lAIA LllN, dcj’.M', ll wateiing-jilaeLMif ^Vo^ccster.shire, 
I’lnghiinl, oeiii'lifidly situated on the eastern slope of tlio 
M.d\ til’ll hill.^, S iiuKm smith-west by south of Worcester, 
and 1 'JO imrlli we-a. l»y west of Loinlun. ^Flio town is 
iiivgiihirly built, but tlu-re arc many villas, and on account 
of Its flue sit uatimi In the centre of llic (jhrt.se of Malvern, 
its pure air, and i lmlybeato and bituniinou.s .s^irings, 
it is much frequented by siimnior visittir.s. At Malvern 
a hermitage W'as endoweil by Kdw’.nd the Pi»nfe‘<'«or, 
which after tho Conquest was changed into a Bene- 


dictine priory. Of the buildings, which date from 10S3, 
there still remain the abbey gate, and also the church 
(partly rebuilt iu the reign of Henry VIL, and restored 
since 1861), a very fine structure, Norman and Perpen- 
dicular, with square embattled tower. There is a proprie- 
I tary college, founded in 1863. At Little Malvern, about 
; 3 inile.s south of (ireat Malvern, there was a Benedictine 
, jiriory, founded in 1171, upon the site of which tho dwell* 

I ing-honso. of iMnlvern Court lias been erCcted, preserving 
the lower and clianccl of the old priory church. At Mal- 
vern Wells, li miles south of Mjihern, is the celebrated 
\ “ Holy Well,'’ jhe. water of which is of perfect purity, 
i The population of ^Malvern in 1871 was 5693, "and iu 
j liS81 it was 5847. 

I MAliWA, an lii.storical province of Central India, 
roughly cijL'vtL'u^ivc with the western portion of the 
Ccnlral India agemy, is bounded on tho N. by Hindustan 
Proper, on I he 1C. by Ihimlelkhand, on the S. by tho 
Deceaii, and on llu*. W. by Ib'ijputana. It consists of ;iin 
iqihiiul region, with many fertile valleys, included within 
till*, main rivers of the. (hinges, the 8dn, tho Chtunbal, and 
the Nerbiiddii. In prehisloric times the capital W'iis 
i ilie aiieicnt city of I’jain (Oojeiii), associated in Hindu 
legend with the great king X’ikianifiditya, the date of wduwe 
accession (57 h.m.) lias given the. “ Sainvat ” era to all Indi}i. 
Tho Mohamim dau ehronicler Ferishta describes Mdhv4 
as tho kingdom of an independent rdjA, when Mahmiid of 
Ohazid invadetl [ndia in tho beginning of the 11th century. 
It appears to have first fallen into tho hands of the 
Mo.slenis about 1309, during the reign of the Delhi 
uiiqieror Al/eiid-din, When the Tughluk dynasty was 
wi‘akened by tlie lepeiiLeil attacks of the Mughals, their 
viceroy in M.'dw.'i .snceei‘di‘d in T.’-itablishing his independ- 
ence. d’lie tir.’^t Moslem king of Miilwa was Dildwar 
Khan (dliorl, of Afghan origin, who ruled from 1387 to 
1 10.5, and placed his eapitid at Mandu. He was succeeded 
by his son llosjiaiig (.Oiori, to whom are attributed most 
of tin* niagniliceut ruins still to be seen at Mandu. In 
|r>*J(> the (Jhori dynasty eaine loan eiiil, being overthrown 
by IJaliailur Sliah of (Ju/.eriit; and in 1570 Mdlwd W’as, 
on the coiiijiiesi of ( UizerAL by the emperor Akbar, iiicor- 
pointed in the Mnghal tloininioiis. On tlui decay of tho 
I)i*lhl empire iu the IStli ceiituiy, Miilwfi was one of the 
fir'll provinees to be overniii by tlie ^Malirnttas. In 1737 
I the [ie-,ln\A exactiMl rbnaf/t or one fourth of the revenue, 
and rtt :i latrr date the two great military chiefs Sindhia 
atid llnikar eaived out for thein.'^elves kingdoms, which 
, their ih .ivnd.Mits still retain. IhiL the Malirattas setup 
I no organi/ed government; so that Mfilwii, besides its native 
populatiirti of piedatory IMnIs, became the refuge of all tho 
mereeiiary handits of the [leninsiihi. In the beginning of 
the. pi»’.‘‘ent eentnry, the ilepredalioiis of these bandits or 
j Pinil.'ms Ird wluit i.s soine,tinu‘s known as the fourth 
! ^l.ihratta war of 1817, under the governor-generalship of 
j Loril Hastings. As tho* result, the Pinddrls were 
i exlirpited ; and nnd«;r tlio rule of Sir John Malcolm the 
1 Phils wi'i’e tamed, and tho jungles were cleared of wild 
j beu'its. Many of tho Phils have been onlistod as British 
I soldiers ; and the headiiuarters of tho Mdlwd Bhil 
j coips is at Siirdiirpur. At the present day MMwA is 
l)e.st known as giving its name to the opium which is 
annually exported from Bombay to tho amount of about 
; 37,000 chests. 

.M.AMEliUKE, a corruption of .the Arabic MamlAk 
' (Mtmfnnk'), a slave. Tho name of Mamelukes has passed 
into history from tho body-guard of Turkish slaves first 
J formed iu Egypt under the successors of Saladin,^ who 
' ultimately usurped tho supreme power. For the 
of the .Mameluke sultans and Mameluke beys, see £gvpT| 
^ voL viL p. 766 tg. 
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MAMMALIA 


M ammalia (French, Mammiferes \ Cferinan, 

thieve) is the name invented by Linna}iis (from tho 
Latin, and now commonly used by zoo]t>gists, 

for one of the classes of vertebrated aiiia^als, which, 
though the best known and undoubtedly the most ifn- 
|)ortant group of tho animal kitij^dom, has never receiviMl 
any generally accepted vernacular clesi‘'nat’n)n in our 
language. The unity of etructurn of llic animals compos- 
ing this class, and their definite dcmaicatioii fiom (»tli» r 
vertebrates, were not recognized until comparatively 
modern times, and hence no word was thought of tode-i^- 
nato what zoologists now term si mammal. Tho nean -t 
cquLvaleiiis in common use sire “bojist” and ‘‘(jmidrnped,” 
both of which, however, cover si dillbrenl gnsiind, as tiny 
are often used to include the lanjcr tour iooied l\?ptiil■^, 
and to exclude certain undoubted mamimil.s, as .Mali, liat-, 
and Whales. 

The limits of the class sis now understood by zoologists 
are perfectly well delined, and, altliongh certain forms still 
existing on the earth (though not those mentioned sibovr* 
as excluded by the popular idea) sjre of exceedingly abemint 
structure, exhibiting several well-marked characters which 
connect them with the lower vertebrated gionps, common 
consent retains them in the d.iss wdtli which the great 
proportion of their characters ally them, and hilherlo no 
traces of any species showing still more divergent or tran- 
sitional characters have Ijcmi discovered. Tlu*re is thus a 
great interval, not bridgeil over by any known forms, 
recent or extinct, hestweem mammals and other \eil(‘bnites. 

In the gradual order of evolution ol Jiving bta’ngs, 
mammals taken altogether me certainly tin- highest in 
organization, as they were probuldy the Iasi to a[>|>cMr on 
the earth^H surface, though Ihi^ must be said wifli some 
reservation, pending further knowledge, of the eaily liistory 
of tho class of birds. Ihit, as in s[ie:iking of all other 
large and greatly dinerenliat*-d groups, this e\pn>.sion 
must not be under.^tood \u t(M> limiteci a sen-M*. Tlic 
tendency to gradual perffctit)n for their paitieular station 
in life, which all groii[)s maifife.st, leails to various lines of 
specialization, i»r divergenci? Imm the common or geneial 
type, which may or may not take the direction of clevali<»n. 
A too complex and sensitive condition of organization may 
in some circumstances of life ])e disadvantageous, and 
modification may then take t»lace in a retrogiado direc tion, 
lu nuuhinals, as in other classc*s, there are low forms as 
well aa high forms, but l>y any tests that can be applied, 
especially those ba.scd on the stab* of develoimieiit of tho 
central nervous systenn, it will lie mcii tliat the averagt^ 
'exceeds the average of miy utln*r class that many .spren's 
of this class far excel tlmse ol an\ ollmr in perfection of 
structure, and that it ci>ntMns one. torin which is niapie.s- 
fioiiably the culminating [loint yet arrived at ainong-^t 
organized being.s. 

With regard to the time of the first ajjpearance <»f 
inammals upon the em th, the geological record is ju-ovok- 
ingly imperfbet. At the commenceiiiLMit of liie Tertiary 
period they W'ere abundani, ami already modified into 
most of the leading tyi)cs at jircsent existing. It was at 
one time thougUt* that they first came into being at thi.s 
date, but the discovery of fragments of numerou.s smidl 
species has revealed the existence of some forms of tlie 
class at various periods throughout aImo.st tho whole of j 
the ago of the deposition of the Secondary rock.'^. This 
subject will bo revertod to later on. 

It hardly ne6d be aaid that mammals are vertebrated 
ithimblk, and possess all the characteristics common to tho 


memhers of that division t>f the animal kiu -ilnm. Thr-y 
an* sqiarated from the IrhthpojKiHld (lislus and ainfihibia) 
and agree with the Sauropsida (reptiles and luids; i?i iho 
jMK*.i‘ssion during their dcvelo])nie.nt «)1 an amnmn ami 
allantois, and in never having cxlcrml biamhi.i' or gills, 
'fliiy differ from n [»tilcs and resemble birds in bi'ing 
warm-blonded, and Juiving a heart with L>iir cavil ie.-’ uml a 
com[>letc double circiilatiuii. They dilfer from both I. mis 
ami nptilcs in the red corpii.scle.s of tin* blood bung- 
iincle.itcd and, vvilii very few cxceidions, cii-ciilar in out 
line: in tin* lungs being freely anspenilcd in a thoracic 
civit v, sepaiale»l Iroin llio abduincn b} a coinplelo muscular 
J^‘lr^ili^n, the dia])liragin, wliich i.s the ]uincipal agent in 
inll.ifing the Iniigs in j-cr.piiation ; in having but one aortic 
aicli, vvliicli curves ox'i’ llie left brouclm.s ; in tlic skin 
beiin/ inoie or less clollicil with bair, and never willi 
iiatliri-., in the greater pcrlcchon t)f the commit in.d 
sv'.leiii of the cerebral licmi-^plici 1“*, vvhicli lias citlier w 
cuinph'tc (uipn-. ciillosiiTii, or aii incom[»Ii’te mwi associated 
with a veiy large anterim cumini -lire; in having mi 
.Aiinx or infi lior vocal orgati, but a c( m|»lcrc larynx at 
tho np[»rr i*nd of fbo trachea; in having a mandible (»f 
which ea*‘]i ramus (except in very ciiiy developmental 
comliLit)ns) Ciiusists of a bingle bnne on each siih“, aiticulat- 
ingto tin* sijnamosal, without the iiifcrv’i*ntiou of aipiadralo 
bone; in liaving a pair of lati‘iall> jilai’cil uicipilal con- 
dyles instead oi one median one; ami in tin* \er\ obvion.s 
c*li:ii;icl(‘r of tho, fi‘male being prnviibsl willi mammary 
gl'Mii]-;, by tin* sfcretion of vvliicb flic young (pioibueil .ilivo 
anil iiotlw tncans of externally ii.iti bed eggs) an* nouii -lied 
Im line tiim* alter birtli. 

In c.uiimoii with all vertebraleti iinimals, mammals have 
never mole Miaii two pail sol limbs. In tin* gieat majority 
«»f the i*la'.s both an* vv ell ileveh>i)eil and liinctioual, and 
mla[»ti d lnr terrestrial [>roere.ssinn, as tlic larger nninber 
nt mamm.:ls live ordinarily on the siirlme of tin- eaitli. 

. ,\v\ ale, bowever, l>y no meaiii riiniteil to tliis situation. 
Some .species .speml the greater p.'iil of tbeir live^ beneath 
the sni lac*', t lieir fore limbs bcin;/' spei-i ill y modiiied for 
biiriowing, titlier.s are babilii illy ml'i-ie il, tbeir limi s bf ing 
titt'al for climbing ur hanging to boughs ol li('i‘> ; .'-oiin- .aro 
.IS ai-rial a-* Innls, the lore limbs being di v elM|n‘d mt" wines 
iif a .‘‘jiei lal cbaraetir ; ollici.s aie as aijiiitie a; li-^lies, lie.* 
limbs a.svu riling flio tuim of tins oi- p.iildles In man\ of 
the latter tlie liindei •‘XtreinitiLs are eiiiier e.>mpb-le]y 
Slll)[»li*>se<], oi‘ pn sellt oiilv ill a J llilimelit II \ tafe 111 
no known mammal an* tin* fore limb', .'di.^ent. 

Tlie, liiiider evticinilv <.»f tlie .^^i^ of the body is usually 
prolong.-d into ii tail, wliieli in.iy bi a mere pendent 
ap[)endage^ or modiiied (o peifuim vaiimis functions, as 
grasping boughs in eliniblng, or even gatheiing food, in tin? ' 
ease of the [U’ehensile tailed M<‘iikeys ami b)[MisMim.s, 
svviiiiiuing in tlie .ind acting as a tlap to diivo 

away troublesome iu'^eets fioin the skin in tin- / 

(;k\ki;a]. .vnathnik al rii \u ok thk 
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The external siirfaeo of the greatei number of meinbeis 
of tho chi'S i'l thickly clothed with a peeiiliaily iiiodilii*'l 
form ol e)»idermi.s, commi»iil\ called Jmir. Thi: con-ists 
of hard, elongated, slender, cylindrical ortapeiiinf, liliform, 
unhraiicheil masaca of epidermic material, ei,a?iiig fioin a 
short papilla sunk at the bottom of a follicle in the derm 
or true skin. Such hairs upon dilTorent parts of tho samo 
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animal, or upon different animals, assume various fprins/^ 
and are of various sizes and degrees of rigidity, — as's^n 
in the delicate soft velvety fur of the Mole, the stiff 
bristles of the Pig, and the spines of the Hedgehog 
and Porcupine, all modifications of the same structures. 
Those differences arise mainly from the different arrange- 
ment of the constituent elements into which the epithelial 
cells are modified. Each hair is composed usually of a 
cellular pithy internal jua tlon, ctmtaining much air, and a 
denser or more liorny cortical part. Iti some animals, as 
Deer, the Hubstiiiicc*. of lliu hair is almost entirely composod 
of the medullary or cellular substance, and it is conse- 
quently very easily broken ; in others the horny part prC' 
vails almost exclusively, as in the bristles of the Wild 
Hoar. In the 'riiree-t(K‘d Sloth {/intth/pKs) the liairs have 
a central homy axis and a pithy exUaior. Though gene- 
rally nearly smooth, or but slightly scaly, the surface of 
some hairs is strongly imbricate.d, notably so in some Hats, 
while in the Two toed Sloth (Chofa'jufs) they are longi- 
^ tudiiially grooved or fluted. Though usually more or less 
cylindrical or circular in section, they are often elliptical 
or flattcaied, as in the ciirly-liaired races of men, the 
terminal portion of the huir of Moles and Shrews, and 
conspicuously in the spines of the Rodents A’erus and 
riaMcaHlhoinys. Hair having a property of mutual 
cohesion or “felting,” which depends upem a roughened 
scaly surface and a tendency to curl, as in domestic Sheep 
(in which animals this property has been especially culti- 
vated by selective breeding), is called “ wool.’* 

In a large number of mammals hairs of one kind only 
arc scattered pretty evenly over the surface, but in many 
there are two kinds, <»no longer, stiffor, and alone appear- 
ing on the surface, and the other shorter, finer, and softer, 
constituting the under fur, analogous to tluj down of birds. 
In most cases hairs of a diirerent character from those of the 
general surface grow in special regions, forming ridges or 
tufts on the median dorsal or ventral surface or elsewhere. 
The tail is very often completed in this way by variously 
disposed elongaterl hairs. The margins of the eyelids are 
almost always furnished with a special row of siiflish Lairs, 
calh‘d I'iliir or eyelashes, and in most mammals specially 
modified hairs, constituting the vlftrlsm or whiskens, 
endowed, through the abundant nerve supply of their 
basal papilla?, with special taetile powers, grow from tlie 
lij)s and cheeks. In some mammals the liairy covering is 
partial and limited to particular regions ; in others, as the 
Hippopotamus and the Simiin, though scattered over the 
whole surface, it is extremely short and scanty; but in 
none is it reduced to so great an extent as in the CcUtceay 
in which it is limited to a few small bristles confined to 
the neighbourhood of the lips and nostrils, and often only 
present in the young or even betal condition. 

Some kinds hairs, as those of the mane and tail of the 
Horse, appe-ar to persist throughout the life-liine of the 
animal; but more generally, as in the case of the body hair 
of the same aiiimal, they aro shed and renewed periodically, 
gciierully annually. Many mammals Lave a longer hairy 
coat in \n inter, which is shed as summer comes on; and 
Bouio few, which inhabit coiui tries covered in winter with 
enow, as the Arctic Fox, Variable Hare, and Ermine, 
undergo a complete change of colour in the two seasons, 
being white in winter, and grey or brown in summer. The 
several spexit ^ of Tape ]\[()lc (ChrynochlnrU\ the Desmans 
or Water Moles {Myoyale)^ and Poiamognle velojc are 
remarkable as bt.ing the only mammals whose hair reflects 
those iridescent tints so common in the feathers of tropical 
bird.s. 

The principal and most obvious purpose of the hairy 
covering is to protect the skin against external influences, 
especially cold and d;mip. Its function in the hairless 


b BuppUed by the specially modified and thickened 
kyer of adipoM'tiBsue beneath the skin ccdl^ blubber.” 

True scales, or fia^mbricated plato of hp^ material, Scales, 
covering the greater part of the b^y, sO.fifi^^ently occu^ 
ring in reptiles, are found in one family only of mammals, . 
the Manidob or Pangolins ; but these are also associated 
with hairs growing from the intervals between the scales or 
on the parts of the skin not covered by themi '''Similarly 
imbricated epidermic productions form the coveri^ of the 
under surface of the tail of the flying Rodents'bf thid genus 
Auomalurnsi ; and Hat scutes, with the edges in appOsitton, ■> 
and not overlaid, clothe both surfaces of the tail of the 
Beaver, Rats, and others of the same order, and also^bf;. 
some Insectivorcs and .Marsupials. The Armadillos, alone-, 
have an ossified exoskelctori, comiK)sed of plates of trud;ji 
bony tissue, developed in the dorm or corium, and covered* 

\vith scutes of horny epidermis. Other epidermic appendageii^ 
are the Ijorns of Ruminants and Rhinoceroses, — the former;, 
being elongated, tapering, hollow caps of hardened epidern^' 
of fibrillated Htriicture, fitting on and growing from COQH ' 
cal projections of the frontal bone, and always arrangdd^ 
in pairs, while the latter are of similar structure^' blk* 
w'ithout any internal bony support, and situated in the^ 
median line. Callosities, or bare patches covered witli 
hardened and thickened (spidermis, are found over the'j 
ischial tuberosities of nuiny apes, the sternum of camels,' 
on the inner side of the limbs of the EqxMoby the grasping"^ 
under surface of the tail of prehensile-tailed monkeys, Aa ' 

The greattir part of the skin of both species of one-homed- 
Asiatic Rhinoceros is immensely thickened and stiffened by;- 
increase tjf the tissue both of the tlorju and cpiderm/'con-., 
stituting the w’cll known jointed “armour-plated” hide 
those animal s. ^ -V ' 

With very few exci*plions, the terminal extremities of.^aik, , 
the digits of both limbs are more or less protected or arme1d''o!*?W 
by epidermic plates or sheatlis, constituting the various a, 
forms of nails, claws, or hoofs. These are wanting in, the \ 
Cetacm alone. A perforated spur, with a special secretUlg'^^ 
gland in connexion with it, is found attached to the hiha^;! 
jpg of the mules of the two species of Monoirtmaio^ 
Orn{tli(yrliyni*1niA and Erhnhut, ' ' Vi’;^ ... ^ 

Besides the universally distributed sebaceous glands.Oddtar- 
connected witli the pilose system, most mammals have' 
special glands situated in modified portions of the integu- ^l*®*^** 
ment, often involuted to form a shallow recess or a deep^; 
sac with a narrow opening, situated in various parts of, theV 
surface, of the body, and which secrete odorous substanc^'^ 
by the aid of which individuals appear to recognize 'dhe; 
another, and which probably afford the principal m6afiS[^by^; 
w'hich wild animals are able to become aware of the'^re^!^^ 
senco of other members of the species, even at great diB^.^ 
taiices. Although the commencemeut of the modificationB|. 
of portions of the external covering for the formation of 
special secretions maybe at present difficult to understand,; 
the principle of natural selection will readily explain ,h6w 
such organs can become fixed and gradually increiiise in: 
development in any species, especially as there /'would 
probably bo a corresponding modification and inci^ased 
sensibility of the olfactory organs. Such individuals as.' 
by the intensity and peculiarity of their sceui!: had greater ' 
power of attracting the opposite sex would certcdnly be 
those most likely to leave descendants to inhetik^nd in 
their turn propagate the modification, - 
To this group of structures belong the suborbfw^ 
j or “ crunicn ” of Antelopes and Deer, the f rontatglanid of 
I the Miintjak and of Bats of the genus PAyllarK^^[{be 
submental gland of the Chevrotains and xA'TofinMul and 
I some other Bats, the post-auditory follicle Of .^0 Chamois, 

I the temporal gland of the Elephant, the lakikl Ij^ndis of the 
i Musk-Shrew, the lumbar gia^of ' 
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glands of Antelopes, the preputial glands of the Musk Deer 
and BeaVer (both so,, weU, known for the use made of their 
powerfully odorbus^ecretion in medicine and perfumery) 
^and also of ;the;$wiue and Hare, the anal glands of Gar- 
:.mvora,. the perineal gland of the Civet (also of commercial 
valae)i thr caudal glands of the Fox and Goat, the gland 
on the humeral membrane of Bats of the genus Smxopteryx^ 
' the post^igital gland of the Rhinoceros, the inter digital 
gla nrff of the Sheep and many Bumiriunts, and numerous 
otheri -f tn some of those cases t)ie glands are peculiar to, 
^ or^more largely developed in, the male \ in others they are 
found ejjually developed in both sexes. 


Dental System. 

I V, The dental system of mammals may bo considered rather 
mbrs in detail than S[)ace permits for some other portions 
.of!their structure, both on account of the important [)art it 
' plays iu the economy of the animals of this (^lass, and of its 
interest to zoologists as an aid in classificaiion and identi- 
fication of species. Owing to the imperishable nature of 
their tissues, teeth are preserved for an indofinLlo iiini', 

. „.and' in* the case of extinct species often olfcr the only 
, indications available from which to derive an idea of the 
^ . characters, affinities, and habits of the animal t(» which they 
;>^;heve belonged. Ilcnco e\ en their smallest nioditications 
have received great attention fnun comparative anatomists, 
f^and they have formed the subject of many special mono- 
;graphs.i 

Teeth are present in nearly all mammals, and arc applied 

to various purposes. They arc, howtjvcr, mainly siibserv 

'.'ieat to the function of ulimcntalion, being used either in 

procuring food by seizing and killing living prey or galher- 

Jng and biting off portions of vegetable material, and more 

indirectly in tearing or cutting through the hard protecitive 

« coverings of food substances, as tiie iiusks and shells of 

nuts, or in pounding, crushing, or otherwise niechanically 

'i^dividing the .solid materials before swallowing, so as to 

wpl^pare them for digestion in the stomach. Certain teeth 

.^are also iu many animals most efH«-ii‘nt weapons of ollence 

Wd 'defence, and for this purpose alone, quite irrespective 

r»of Subserviency to tlie (ligestive process, are they developed 

*,in the malo sex of many herbivorous animals, in the females 

vof which they aro absent or rudimentary. 

Teeth belong essentially to the tegumentary or dermal 

organa, and, as is well seen in the lower vertebrates, 

ffpMS, by almost insensible gradations into the hardened 

'bjSpineiB and scutes formed upr)n the integument covering the 

router s'Urface of the body, but in ^mammals they are more 

'J^peicializhd in structure and limited in locality, in this 

they aro developed only in the gums or tibro-niucous 

l^pBiembmne covering the alveolar borders of the upper and 

Ijower jaw or the premaxillary and ma.xillary bones and the 

mandible. In the process of development, for the purpose 

wiof giving them that support wljicli is needful for the per- 

.^formanoe; of their funclioris, *they almost always become 

^ implaiit^.m the bone, — the osseous tissue growing up ami 

.moulding, itself around the haiglliening root of the tooth, 

,4l0 that! ultimately they become ai)parently parts of the 

skeletoUi;, In^o maininul, however, does ankylosis or bony 

•union bcinveen the tooth and jaw normally take placi*, as 

in m^OyllBhes and reptiles, — a vascular layer of connective 

* i>4dveolo-dental membrane, always intervenin’:.- 

^ ' — ; — ^ 

IK BonuBean, Ana/tmie tunnparefi an. Si/Mt^hnr Dnifairt' t'M*z 

Us prinetpaux Aniimax, ‘ 2 tl ol. i 83 i»; F. Cuvii-r, A.v 
^ cofnMMts com me canu-t^n^ii zoolmiiques, lS*i 2 

t Ow«a^^.,Orf(m<<J^pAy, 1840 - 4 .^>; 0 . (t. (Jielji l, Uihnfo- 
SfophU, 1855 S* Tomes, Manual of Lhntnl Anatomy, Unman- 

1882. 

' ^ Borne species of Shrews are, however, said to 


The presence'df two or more roots, frequently met with in . 
mammals, implanted into corresponding distinct sockets of , . 
the jaw, is peculiar to animals of this class. 

Tlio greater number of mammalian teeth when fully Struc- 
forined are not simple and homogeneous in structure, of 
but are composed of several distinct tissues. 

1. The jmip, a soft substance, ccuisisting of a very delicate Pulp^ 
gohitinous connective tissue, in which iiuiihmuus cells are 
imbedded, and abundantly supplied with blooil vessels and 
nerves, eonstitiites the central axis of all tbc basal pait of 
tlu3 tooth, and affords the means by which the vitality of 
the whole is j)reserved. The nerves whic’h pass into the 
pul}> and endow the tooth with sensibility are branehes of 
the fifth pair of cranial nerves. The pulp occupies a larger 
relative s[)aci‘, and performs a more important piii[)uso in 
the young growing tooth than afterwards, as by the ealci- 
ticatioii and emiversion of its outer layers the i)riii(’ipal 
hard constituent of the tooth, tho dentine, is formed. In 
teeth which have ceawd to grow tho pulp occupies a com- 
j. . ir.it ivt'ly sni:dl space, which in tho dried 1i>olh is called 
the pulp eavity. This communicates with the external 
surface of tho tootli by a small a]>erturc. at the apex of tho 
root, thnaigh which the branches of blood-vessels and 
nerves, by which the tooth receives its nutrition and seusi- 
livoncriS, pass in to be distiibiited in the pulp. In groyn- 
ing teeth the judp Ciinity is wi<lely open below, while in 
mivanced age it often bi-ronies obliterated, and llie pul[> 
itself entirely cimverte.d into bone like material. 

U. The Jt'ittinr or lour// forms the princijuil constituent of Ueutiue. 
the greater number of teetb. AVJien dc*veh)ped in its most 
charact eristic form, it is a very hard but elastic substance, 
w'hitc, with a yellowish tinge, and slightly Ininslucc.nt. It 
consists of an organic. matri.K, something like but not 
identical with that of bone, rielily impregnated with 
calcareous salts (chiefly phosphate of lime), t}M‘sc constitut- 
ing in a fresh human tooth 72 percent, of its w^eight. When 
suijected to mieroseojucal ox.ainination it is seen to bo 
evcjy where permeated by nearly parallel branching tubes 
which run, iu a slightly curving or w^av) nuiniier, in a 
geiieial direction from the centie towards the free surface 
of the lot»tlj. Tliese tubes communicfito by open nioutlKs 
with the pnlj) cavity, and terminate usually near the 
periphery oi the dentine, by rlo>ed ends or loops, though 
in .Marsupials and certain other mamniijls they penetrate 
into the enamel. Tln;y are occupied in tlie living tooth 
by soil gelatinous fibrils connected w'itli the cells of the 
pulp. .\ variety of dentine, J)urnica1e«] by canals con- 
taining bh)od-vi^sscls, met with coinnionly in tithes and in 
Bome few mauimals, as the Megatherium, is called vaso- 
denline. Other moditication>, of this tissue. oc»asioimlly 
met with are callcil o.sleo-dentine and secondary dentine,— 
the latter being a dentine of irregular slruetiire which often 
fills up the pulp cavity of o]»l aninials. 

.‘k 'rile e/tamtl coii.'^titutes a thin investing layer, (?om EnanieL 
plete or partial, of the outer or ex[msed and woiking 
surface of the dentine of the. crowm of the teeth of niu.st 
niamniah. This is the hnrdest tissue met with in the 
animal body, containing from tlh to \)7 j)er cent, of mineral 
substances (chii tly phos[»hate and some carl)onate of lime, 
with traces of Hui»riile of calcium). Jts ultimate btriictuie. 
consists of priMiuitie tibres, placed generally with their 
long axes at liglit angles to the free surlace «)f tin; tootli. 

Enamel is easily distinguished from dentine with the nuked 
eye, by its ele.ir, bluisli-whito, iranslueent uppeerance. 

4. The. rniiniffii/t i)r craata jninma is alvviiys the ruo:4. Cc- 
externallv [‘laced of the hard tissues of which teeth aie ■ 

composed, as wall be understood when the mode of de\eloj»- 
nie.ritof tliese organs is considered. It is often only tuund 
as a tliifi layer ii[K)n tho surfnee of the root, but sometimes, 
ao in the complex-cruwncd molar teeth ul the llursie aud 
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Elephant, it is a structure which plays a very important 
part, covering and filling in the interstices between the 
folds of tlie enamel. In appearance, histological structure, 
and choinical composition it is closely allied to osseous 
tissue, containing lacniifC and ranaliculi, though only when 
it is of cuiisideiabie tliiLkije.^s are Ifaversiuii canals present 
in it. 

Oevelop- fh nlopnie.iit nf thf Tl)(‘ two ])rincipal constituents 

(,f teolli, the diiilinc and the ciianipl, arc dcvtiloped 
from tho two layc is <*♦’ lln- liiii'c.il iniic'oiih incnibraiie, tho 
dentine from tin- .•.iilnnin-i.u.c, the cnaiin-l from tin- cpitlielial 
layer. Thi*!.jll< rdiji^^down into tlio snhstam-e of the gum, 
and f«;rnis tin* • nann l oigaii or germ, flic tir-t nidimcnt of 
the futiin* lootli, \Nljirli is miistanlly prcMMii even in those 
animals in \\iii>'l) tin- enamel is not found as a con.siitti(-nt 
i»f the jii rle( ll^ toiiin-d tooth. Ihdow tlie, mass cd (‘])it.helial 
ct'lls tliii-; emiictldL-d in tin- suUst.oic** of ibe gum, and rc- 
iiKiining ('Miiinclid by a narrow m;ck nf .similar .structure 
with tin- epitlieliuiiMif the siirfaec', a portion nf the \asc*ular 
niibmiicous an-olar tissue lu-coiue^ gr.’duully .sL‘[»arated and 
delined fioni that which .airrounds it. and assufiios a distinct 
form, which is th.it of the. crown ot the future, tooth, — a 
.single cone in the case; ctf siin[ile teeth, or with two or more 
i-miiierns-s in the com])h‘\' forms. This is called the, dent'd 
ji-ipillu cu- dentine germ, and by the gradual eoiiversioii of 
its tissue, into «b-ntim- tin- bulk of the fiituie. tooth is 
formed, tlie niicalcilied central portion remaining as thci 
'riie eon\emion of tin*, ]»a|)illa. into liard tissue eon i- 
inencM's at the miter surf.iee of the ape\, and gradually 
jToceeds (b)\vii\>.inh ami iiiw.irds, .so that the form of the 
]M|ull:i lAU'tly d 'tei mines tin* loini of the future dentine, 
Sind no alteration cilln r in .sha[H; or M/e, of this portion of 
the t«>otli, when once e.alcitied. can take |)lacc l»y^ addition 
lo its outer surface. In the iiieaiiwhilo calcilieatioii of 
portion (d tlie cell-, of the (Miamel org.m, whicli Jida[)ts it.stdf 
like a I'ap round tin* top of the dentinal papilla, and has 
sis.sumed a .soimwliat complex strin-tnre, rc.snlls in tin-. 
Ibriiiation o| the. enamel e<ialing of the crown of tho tooth. 
AVhile th" a* cliangesan- taking place the tissins immediately 
} unwinding the tooth germ beeonn- condensed and dilferen- 
liated into a capsule, which appears to glow up from the 
bise of the denial papilla, and encloses both this and the 
enamel germ, eurislituting the follicle or tiMitli .sac. Ey 
the, iKsilie-itioii of tin* inner la,}er of this follicle, the 
ceiiiL-nliiiii is formed. This .subdaiice therefore, unlike 
the dentine, increases from within outwards, and its 
growth ma}^ tlu-reforn lie the cause nf considerable inodi- 
lie.it ion of form and eiilargcnieiil, c.s[H'cially of the roots, 
nf I'crtaiii teeth, as tlio.se of Seals and some </c/(fccf/. Tho 
ileliuite homogem-ons layer which coats the enamel .surface 
ol newly formed tci-th, in wliieli eemeiitnm is not found 
in tin- mlnlt state, and known as NasmythV inrnibr.inc, is 
c oiisivlered by d\)mes .is probably a lilni of this .Mib.stanco, 
too thill to exliibit il.s eliar.n'lei'istie .structure, llnmgh by 
<dlieis If lielieved to be derived from the e.xternal luyTr 
of fill- eii.niiel org.iii. 'riie lioimdogy of tlie teeth with tho 
dm mil a]>[u‘ml.igi's, li.iirs .sl■.de.^ and claw.s lias already 
bci ii .illmh-d to, and it will now be seen tliat in botlicase.s 
two ..f tlie piiiiiary embryonic layers are concerned in Ihcir 
ilcvelopinmil, the mesobla.st and e[)iblast, although in very 
diUVrciit pn)porti(ms. In the hair or nail the. part derived 
from the epibl.i-l foims tho luincipal bulk of the organ, the 
i'io.«ioblasl . Illy constituting the papilla or matrix. In the 
tooth tin- epibl.i <i(- portion is limiled lo the enanie.l, ahvays 
of relatively sm.ill bulk and idten absent, wdiile the dentine 
flln- [irincipal eiai-litiieiit of the I mth) and the comeiitiim 
arc formed from the iue^oblast. 

When more than one set of teeth occur in mammals, 
those of the second set are developed in a precisely similar 
manner to the first, but the enamel germ, instead of being 
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derived directly from an independent part of the oral 
epithelium, is formed from a budding out of the neck of 
the germ of the tooth succeeded. In the case of the true 
molars which have no predecessors, the germ of the first 
has an independent origin, but that of the others is derived 
from the nock of the germ of tho tooth preceding it in the 
series. The foundations olf tho permanent teeth are thus 
laid as it xvere almost simultaneously with those of their 
predece.ssi)rs, although they remain in many cases for years 
before, they arc devcloiied Into functional activity;, 

Although the eommencement of the formation of teeth , 
take.'i place at an early period of embryonic life, they are 
in neitrly^ all mainm.il.^ still concealed beneath the gum at 
the time of birth. 'I’lie period of eruption, or " cutting*' 
of the teeth as it is called, that i.s, their piercing throogh 
and lining above the surface of the mucous membrane, 
varies much in ditrereni species. In some, as Seals, tho 
whole .'-’Cries of t(-eth a[>pear almo.st simultaneously ; but 
tiuue often tlare are considerable intervals between their 
appearanee, the front teeth usually coming into place first, 
and tlioMc at the back of the mouth at a later period.^ 

(tru/nif C/h,nh‘[r,{,.~ 'fhe .simplest form of tooth may be Forms r 
exemjilitied on a large .scale, by llic tn.sk of the Elophanl 
(lig. 1, I.). It is a. Ii.ird iiuis.s almost entirely composed 
of dentine, of a naiinil .^ha[)e at lirst, but during growth 
becoming more and iiioie evlnidrical or uniform in width. 

The enamel co\eiirig, pieseiit on tlie aiiex in its earliest 
coiidiiioii, .soon tli^ap^iCfiis, but a thin layer of cementum 
covers I1 m‘ eireiimb h iii-e ot tlie tooth throughout life. On 
section It will be, s-nai that the basal portion is hollow, 
and contains a i.iige conical imlp, as broad at the baso 
as the toolii j(;ell, and di-eply imbedded in the bottom 
ot a rc(‘(*ss or :-.•)( ket ill the up[)er maxillary bone, This 
pulp eontiniic.^ to grow- during the. lifetime of the animal, 
and to 1 e coiaeilcd nl its .surface, into dentine. The tooth 
therefore, eoniinunlly (-longali's, but the, use to which the 
animal sulgecls it in it> natural stiite causes the apex to wear 
aw-ay, at a i ih- geiieially proportionate, to the growth at 
tlu5 base, ollierw ise it would become of inconvenient length 
and wtli*,lil. Sin li teeth of iniletiiiile growth are said to bo 
“roolle^‘'.“ or (u hi\e “jiersisleiit pul[)S.” 

One of the corresponding front teeth of man (fig. 1, 

II. ami III.) may be taken as an example of a very 
dillerent comlition. After its crown i.s fully formed by 
calcifii-atioii of the germ, the pulp, though continuing 
to elongate, begins to contract in diameter; a neck or 
slight const rictioii is furineil ; and the remainder of tho 
]uilp is ((Mnerted into the root (or fang), a tapering 
tMUiieal proei*hs wliiidi is imbedded in the alveolar cavity 
of the bone, and has at its extremity a minute perfora- 
tion, througli which the. vessels and nerves required to 
iiiaintniii the vitality of tlie luotli enter the pulp cavity, 
ver}' di Here III from the wiib-dy open cavity tit the baso of 
the glowing tooth. When the crow-ii of the tooth is broad 
and eniiiplex in character, in.stead of liaving a single root, 
it maybe .supported bytw’o or more roots, each of vyhich is 
inijilanled in a distinct, alveolar reeesa or socket, and to 
the apex of which a branch of the common pulp cavity is 
eoiiliiuied (lig. 1, lY.). Slu li teeth are called “rooted teeth.” 

When they have once attained their position in the jaw, 
with tlie neck ii little way above the level *of the upper 
iiuugiii of tlie alveolus, and embraced by the gum or tough 
libro-v.iseiilar membrane whieli covers the alveolar border, 
and having the root, fully formed, they can never increase 
in Imigth or alter tlieir position. If they appear to do«o 
in old age it is only in consequence of absorption and 
retrocession of the surrounding alveolar margins. Hi as 

* Sit Ibu coiiclusioii of, the article Diokstiyx Oroans. vol. vU. !>• 

233 sq . , for a more detailed and illustrated account of the atructurid 
and development, especially of tho human teeth. ' 
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often happenR, their surface wears away in mastication, it 
is never renewed. The open cavity at the base of the 
imperfectly developed rooted tooth (fig. 1, IL) causes it 
to resemble the persistent condition of the rootless 
tooth. The latter 
is-thereforc a more 
])rimitive condi- 
lion, the forma- 
tion of the root 
being a dcomple- 
^tion of the process 
of tooth develop- 
ment. Function- 
ally it is, however, 
difficult to say 
that the one is a 
Ikigher form tliaii 
the other, as 
they both serve 
important and 
different purposes 
in the animal 
economy. 

As is almost 
always the case 
in nature, inter 
mediate condi 
tioiis between 
these two forms 
of teeth arc met 
with. Some, as 
the molars of the 
Horse, and of 
many Rodents, 
are for a time 
rootless, and have i 
growing pulps 
lu'oducing a very 
long crown with 
jMirallel sides, the 
Muumit of which 
may be in use 
aiirl beginning to 
wear away wliile 
tlie base is still 
growing, but iiltinjiiLely llie pulp contrncl.s, b)iins a neck 
and distinct roots and coasos to grow. Tlif (.■aniiie tu;-ks of 
tlie Musk Deer and of tlio Wuli iis lia\e por.si.sleut pulp.'., 
and are open at their base until tin; aniinal i.s of advanced 
age, when they close, and the inil[) <-i'aMi s to bo rcnowod. 

Tije simplest form of the < ru\Mi of a tooth is that of 
a cone; but this in.iy be variously inoditicd. It maybe 
Hattoned, with its edges sbarp and cutting, and ]M)iiilod at 
the apex, as in the laterally r(/rii[>rcs.scil preiiiolars most 
Cariuvora^ or it ma} be. chisel- or awl-shaped, with a 
straight truncated edge, as in the Imman incisors; or it may 
he broad, with a flat or roniulod upper surface. Very often 
there is a more or loss prominent ridge encircling the whole 
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t'r part of the base of tho crown ju>.t above tin; iioek, called 
fhe cingulum, which serves as a jiroteetion to the edge, of 
the gum in iftasticating, and is best developed in He.Nli- 
eating aud insectivorous animals, in wliieli the gums are 
liable to be injured by splinters of bone or other hard fmg 
ments of their food. The form of the crown is frccpiently 
rendered complex by the development upon its surface of 
elevations or tubercles called cusiis, or by ridgcis usually 
transverse, but Bometimos variously curved or folded. 
^VTien the crown is broad and the ridge.s greatly developed, 
in the molars of the Elephant, Horse, and Ox (fig. 1, V.), 
the interspaces between them are filled with cementum, 


which supports them and make.s a solid compact mass of 
the whole tooth. When such a tooth wears away at the 
surface by friction again.st tho opposed tooth of the. oilier 
jaw, the different density of the layers of the substances 
of which it is composed—- cimiiiel, dentino^and ecau ntum 
arranged in rliaracterislie patterii.^, causes tin in 1.) wciir 
uneipially, the hard enamel fhlges proji cling bi'Noinl llio 
otlicr.s, thus giving rise to a giiiiding surbne •>! gn-.it 
mi*clianie:d ailvantage. 

Sffrr, .’istmi nf Tt’iffi. --'L'lic tlcntitioii of all m.iinnwiU ecu 
sistsiif a ilL-linitc set of teeth almost alwaysnl iini'tanl and 
dcterinin.iti* niiinlu'r, form, ami situation, aiid, with lew 
exccjilioiH, pcnisling in a funetioiud condition lliroimlnnil 
the. n.ituial trim ot the animar.s life. In m.iny specn-s 
tl\ese arc ibe only In-thwhiili the animal on rr po^M's^-s. 

the set which is lir.st fornu'd being pn iiiunenl, or, if 
;n ( Ideiit.illy lost, or deeayiiig in extienie olU .igr, not being 
rrj.lui-iMl byotliri.'.. 'riie.''‘e animal.'i aieralled Monopli; od^nt, 
Jhit, in the l.irgi'i* mimbi rof mammal.s, cnt.iin of llie Icetli 
aie pivceili'il by olher.s winch may In* only of a ^ely 
tiaii.sii'ut, 1 udimenlary, and limdionlcAS » ha»‘.U‘(cr (hciiig 
in the Si'. il-, h»i' e.\'mn[»le, .'lied cither bcfoie or within a 
lew' iluys affer bii'lh), or m.iv be rniisiilciiibly dm (‘lojud, 
and limctioiially occupy the jtl.ice of the pi i iiiani iit, teeth 
lor a M»nuwha1. lenglhened period, dnrniL; the growth and 
tlevciopnicnt ot the laller and ol the jaw.-.. In all cii.s".; 
thc.-.c tiM'lh di.''.i[»[u ,ir (b\ tin; nlcoipliun ot tin ir root', and 
.shedding nj the clow ns) bi. foi e tlie il.:iiit i l tin' .'iliiliial 
lia.-' .inpiiiul comph'ti; matin ily a. c\!.;.. .m d b) fhe 
ci>alo.'( ciicc of the epiphyses ot the o. con. \.-^tcm. A-, 

tlijhe Im'I !i jjic, a-’ a gi'in’ral rule, pri .-.cnt dm nc the pcrioil 
in wlinh tin animal is iionri hcil b\ Ih-' mill, of the. 
inollicr, tin* n.mn* of “ milk Icilh" ( I'n m h ’f'nf' -A A///, 
(icnnan (/////r ) lias bi eii commonly aicimlctl to tin in, 

although it mn.sl bo uiidei.-'tood Ihet tlic i poi h ot tlicir 
presenoe i.s by no mean.s ncce.ssarily sj ncln innai . witli ih it. 
of lact.ilmiiv Anim.ils wliicJi pn. m'.ms .>iicli teeth .ne c.ijlcd 
I |)i]di\ lidont. \o mammal is known to h.ixi. iinnc Ilian 
I two Sit- of teeth; and the- iletiiiite .ind onhily icplace 
I inont. ot Cl rt.iiii members id’ the .seriei i.-; a, pioie.-s of «jmti» 

I a ililfereiil n.itni'e from the indelimte biicce'sion which taki i 
I place in all the li'eth contiiuiou.dy throngbouL the lih'tiine 
I of the lower v« rtebrates. 

Winn tho milk teeth are. well devi'Injied. .ind e.»ntinne. 
ill j»hno (hiriiii; the greater |uiil of tin- aniniar.'. gmwth, a.. 

I is e.speiially the eu.se. W’ilh tin* L’n'inhifti, and, llinii;'h to a 
j less degree, witli the ,s- and < tlieir ii e i; 

1 ohvion^, as l iken all together they fnim .--d i m tm.dly .i 
coinph te epitome on a small .si-ale of tin' iin'i.‘ nnnn i oii.-^ 
and larger peimanent set (.''«.e lig ‘1), and, eon .eqnently, 
»re able to perform the. same InintioiM, wliile time is 
allow’od for the gradual maturation ot tin* latter, and espe- 
cially while the jaws of the glowing animal are a«‘(juiring 
tin; size and strength siiflieii'iit tosnppoil, the pi iinaneiit 
teeth. I'Iiom; animals, iherelon-, tli.il li.i\eji w ell-di'Veloped 
ainl tolerably per.'i.stenl .si t, of milk ti efli may In; eon nden'd 
to be in a higher stale of deM'h»[)nn nt, ijiinml dentition, 
than those lliat lia\e the milk leith ab-.mit or i iidimentaiy. 

It is a. \ery general ride that iiulividnal ti‘<th of the 
milk and permanent, set ha\e a, clo.se relation. .lnp to one 
another, being orminally formed, as mentioned abovig in 
oxceeilingly near jnoxiinity, and with, at all events a.s far as 
the enamel germ is coiieerncd, a diiect. conin.\ion. More 
over, as the latter nltimaiely come to oecnpy tlie. [)o.^ition 
in the alveolar border temporarily held by the. foiinei, tliey 
are spoken of respectively as the j»redece.>.s(n.s or suei e'-'Uivi 
of each ollu r. Ihit it must be under.'^lood that mill. tiM-tii 
maybe ]»resent which have no suceesstns in the pernninenl, 
scrieB, and, w’hat is far more general, pernniiieiit tcLtLi may 
have no predcces.'iurs in the milk scries. 
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Thu complete series of permanent teeth of most mammals' of Dolphin 3), in whioh the crownl^ are ain|^e-pointe^ 

^ forms a complex machine^ with its several parts adapted slightly curved cones, and t^e roots aled single and taper- 
for different functions, — the most obvious ^ structural ing, and all alike in form from the ahtermr't^^the posterior 
modification for this purpose being an increased complexity end of the series, though it may, - slight 

of the individual %>mponeuts of the scries from the anterior difference in size, those at' t& t#oK¥xtbfnfti&; of th^ 

towards the posterior extremity of such series. Since, as 

has just been said, the complete scries of the milk teeth 
often presents structurally and function.* dy a similar 
machine, but composed of fewer individual iicmbers, and 
the anterior of which ar(j as simple, and the posterior as 
complex, as those occupying corresponding positions in the 
periiianent .series,- and since the milk teeth are only 
developed in |■elati^)n to the anterior or lateral, never to 
the most p<*stcri(»r of the perni.'inent .series, — it follows that 
llio hinder milk tcclh are usually more complex than the Fio. •.'.--rHUTHmi LuwcrTieiiiof onuHifirof iiiuMnuthof a 

. f .1 , . ^ as Hiu-j(inni»lc of rlu! tjpo of ih*ntiUoii. Th« bOM cover- 

teetli oi wiiicij they are tiie predecessors in the permanent am iin* mitri snio jf uk* mots of the tooth has boon muioved to bqpw their 
series, and represent functionally, not their immediate sue- Hinipieohaiaoior. 

cessons, but those nioro posterior permanent teetli wdiicli series being rather .smaller than the othera ‘ Su(^'6'doh* 
have no direct predcci!ssor.s. This character is clearly seen tition is called llomodtmt, and in the case citra'ji^las.ifjhe 
in those animals in which the various nuaubers of the molar teeth tire never changed, it is also ^lonophyoAont " Such, 
bene s are well difforentiated from each other in form, as tetdh arc adapted only for catching slippery living' pW, 
the <\tniimrti^ nn<l also in Man. as fish. ^ ' \ \ 

in animals wliich have two sets of teeth the number of In a very large, number of mammals the teeth bldM&rfcUt 
the, teeth of the pi;rnianent series which arc preceded by parts of the series are more or less differeilti^tedliu;' 
milk teeth varie.s greatly, being sometimes, jis in Mansupials character, and liave dillercnt functions to perform, 
and .some R«)dLnts. as few as one on each side of each jaw% front teeth are simple and one-rooted, and are adaptied fOc ' 
and sometimes including the larger portion of the scries. cutting and seizing. 'I’hey an*, called “incisors.” Tbtiiback' 
.Vllhougli there are ditllculties in some cases in arriving teeth have bru.HliT and more complex crowns, tubercfflated\ 
at a satisfactory solution of the question, it Ls, on the or ridged, and tliey are supported on two or more roots. ' 
whole, .safest to assume that when only one set of teeth They crush or grind the food, and are hence called “mq, law. 
is present, those correspond to the permanent teeth of the Many aninmls have, betwetm these two sets, a tooth at 
Diphyodonts, When ibis one set is com[)lt*tely developed, each corner of the mouth, longer and more pointed than ;; 
and remains in use throughout the aiiimul’s life, there can the others, adapted for tearing or stabbing, or f6F,fiidl]|g;: 
be 110 question on thi.s subject. When, on the other hand, struggling pivy. From the conspicuous doveloplheht Otl 
the teeth are rudimentary and transient, as in the Whale- such teeth in the (VirnivoMy especially the Dogs, they havo^j* 
bone Whales, it is possible to consider them as repre.seiiling received the name of “canine.s.” A dentition with itoji 
the milk series ; but there are weighty reasons iu favour component parts so diflerently formed that these distinctive,^' 
of the opposite conclusion.^ terms are applicable to them is called lleterodont^In^ 

Arrange- (/rjtera/ Amtw/meui, Ilomologies, and Nvtntloii of Teeth most cases, though by no means invariably, animals "with . 

q/’ .\Jamj/ia/ii. The teeth of the two sides of the jaws arc lleterodont ilentitiou are also Diphytidont. ^ ■ 

flcatiou always alike in iiuiidicr and character, except in case.s <if This general arrangement is extremely obvious, ili* 8,'. 
of teeth, accidental or abnormal variation, and iu the one remark- considerable number of mammals ; and closer examination 



able instance of constant deviation from bilateral symmetry 
among inammuls, the tu.sks of ilui Narwhal (see fig. 19, 
p. iu which the left is of immense size, and the right 
rudimentary. In those animals also, as the Doljihina and 
some Armadillo.s, which have a very large series of Himilar 
teeth, not always constant in number in different indi- 
viduals, there may bo differences in the two sides ; but, 
apart from these, in describing the dentition of any 
mammal, it is quite .suflicient to give the number and 
characters of the teetli of one side only. As the teeth of 
the upper and the lower jaws work against each other iu 
masticating, there is a general correspondence or harmony 
between them, the projections of one series, when thu 
mouth is elosiMl, fitting into corresponding deju'essions of 
the. other. There is also a general resembhiucc in the 
niiiiiber, (‘ii.iraeters, and mode of succession of both series, 
so that, although individual teeth of the up{»er and lower 
jaws may not 1*6 in any strict .sense of the term homologous 
parts, tin re is u groat convenience iu apjdying the same 
descriptive terms to the one which are used for the other. 

The simpl(v,l (Kulitiun as a>vhole is that of many species 

* This iiiiil ntlu r ipi'* coni tTiiinp tin* nopitioiu an<l 

.Miccy.v'jidii of Ihi* trrth nl mriTimials ;nv iiinru fully lii-vrlojusl m two 
iiieiriDirs ]>y tin* prunMit wntir. lirinurks on tlio Homologifis and 
Nutation of tln3 Teetli of tlui Mammulia,’' in the Journal of Anatomy 
and f*hysinloyy^ vol. iii. |>. iSiift; ami ‘‘ Notes on th« First or 
‘Milk. Dinitition of thf Muiuniahu,” in lltu Trons. Oduntoloyical ISociety 
of Great JiiitaiUt 1871. 


shows that, under very great modifications in detail, there.- 
i.s a remarkable uiiiforinity of es.sential characters! ii the.' 
dentition of a largo number of members of the;' class?, 
belonging to different orders and not otherwise closelyj 
idliod, .so much that it has boon possible ( chiefly '' thri>Ug^ 
the researches of rrofe.s.sor Owen) to formulate 
plan of dentition from w.hich the othens have been.de^c^l 
by the alteration of some and suppression > of 
members of the series, and occasionally, but vory4)j»<!!^| 
by addition. The recordvS of paheontology fully 
this view, as by tnicing back many groups noW'*lHdely,V 
.separated in dental characters we find a gradual approxi* 7 
matioii to a common type. , In this generalized 
mammalian dentition (which is best exemplifi^,V& thh.' 
genera Aaojdotluo'iim and ’to Ofttire 

number of teeth present is 44, or 11 above an^jM ISriov ’ 
on each side. Those of each jaw are placed in cojilinuouB 
series without intervals between them; and,,; 
anterior teeth are simple and single-rooted, aua to -pos* 
teriur teetii complex and with several roots, 
between the two kinds is gradual . ^ 

In dividing and grouping such teeth for 
of description and compariBou, more definim^uif^ters 
are rcipiirod than those derived or ' 

function. The first step toward! aj 
been made by the observation 
composed of two bonos, the prevui^ilt^li^^ maxillOf 
and that the suture between . t‘ “ ' ' jaeiiM 
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three anterior teeth from the others. These three teeth 
then, which are. implanted by their roots in the pre- 
maxilla, form, h .^distinct S^oup, to which the name of 
‘‘incisor/’ i8‘’’.'hpplied. This distinction is, however, not 
BO important ^ it appears at first sight, for, as mentioned 
when .spe^ng of the ^development of the teeth, their 
connexion with the bone is only of a secondary nature, 
and, although it happens conveniently for our pur|n»se 
that great majority of cases the segmentation (»f 

thf;'bon&^incides with the interspace between the thinl 
*^ahd foiilth tooth of the series, still, when it does ii(»t 
hf^pen io do bo, as in the case of the .Mole, we must not 
'giY||..to^ much weight to this fact, if it contravenes other 
reasons, for determining the homologies of the teeth. Tin' 
eight l^maining teeth of the upper jaw oiler a natural 
'division,' inasmuch as the posterior three never have 
milk . predecessors, ami, although some of the anterior 
teeth liil^iy bo in the same case, the particular ono [a c- 
ceding these three always has such a predecessor, 'riic.se | 
throo then are grouped apart as tlie “molars,*’ or “Inn* | 
molars,” as some of tlui t(*cth in front of them ofltai li:i\c | 
a molarifprm character. Of the five t<‘.cth between tin* ! 
incisors and molars the most aiitiTior, or that which is ; 
.' usually' situated close behind tlm i>rcinaxil]ary .suture, ] 
.almost always, as soon as any departure takes place from 
.'the simplest and most liomogiaKious type, assumes a 
lengthened and pointed form, and is the tooth sodevtdop 1 
I as to'constitute the “canine ” or “hmiary” tooth of tin* < \ir i 
nivora^ the tusk of tluj P>oar, A-c. Ft is customary therefore I 
, to call this tooth, whatever its size or form, the “canine.’^ I 
The remaining four are the “ [ueiuolurs ” or “false 
molais.*’ This ay.stein of nomenclature has l)(*cn objectiMl 
to as being artificial, ami in many cases not dt^siTiptivc, 
the distinction between premolars and canine es[iccially 
being sometimes npt obvious, but the terms arc now in such 
general use, and are so practic.ally convenient e.specially if, 
as it is best to do in all such cases, wo forget their original 
Bigniification, and treat them as arbitrary sign.s- tlmt it is 
not likely they will bo sn[)cr.s(Mled by any that have been 
proposed as substitutes for them. 

With regard to tho lower teeth the diHiculti(?s an* 
jyfieater, owing to tho absence of any suture corres[Kmdiiig 
to that which defines the incisors above ; but, .as tlu? 
number of the teeth is the same, as tlie corresponding teeth 
Eire preceded by milk teeth, and as in the largo majority of 
cases it is tho fourth tooth of tlie series whicli is modified 
in the same way as the oaniro (or fourth tootli) of the up[»cr 
jaW, it is quite reasonable to adopt the same tlivisions as 
with .the upper series, and to call the first three, which are 
implanted ^in the part of the mandible op[»ositc to the j»re- 
mjixilla, the incisors, tho next the canine, the next four 
the'pi^molars, and the last three the molars. It may be 
ebserVedthat when the mouth is closeil, especially when 
ttxe opposed surfaces of the? teeth present an irregular out- 
line, the corrospomliiig upiier and lower teeth an*, not 
Oxac^ opposite, otherwise the two se.ric.s eoidd not fit into 
one another, but as a rule *1.110 points of the lower teeth 
shut iiaitq the interspaces in front of the corresponding teeth 
^Upper jaw. This is seen very distinctly in the 
^nine .fefth ^f the CuriUvora, and is a useful guide in 
ueterminjne tho homologies of the teeth of the two jaw.s. 
Objectioi^ have certainly been made to this view, because, 
cases, the tooth which, according to it, 
.b^hlled the lower canine has the form and function 
of inj^OT (as iu Ruminants and Lemurs), and on the 
in Oreodotij an extinct Ungulate from 
North the tooth that would thus be deterniinod 

has the form of a canine ; but it 
Bbould tiotJj^ fiprgo;(ten.that, as in all such cases, definitions 
foMind function alone are quite as o[icu to 


objection as those derived from position and relation to sur- 
rounding parts, or stilt more so. 
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I ic. I! - Milk .'Hill l'<‘Mu:ini )it hnii i(i*)ii nf I ppfi (1.) 'iinl I uwri (II ) .liiu of tlin 

Im.,. . ///. f •tm.’iiin'-), Midi tin* .■‘MiilmN l>.\ ulm li tin* flillfi nit tndi ini' 

< mill IN iii‘SK.ii.ili il 'I hr tliiii) iippi'i iiipI.ii (/ ( "•) >'< U>' '’ills turth Miiiiliiifj: 

111 till Hill. Ill id I dlii]i]i tr did IN ]III .li Iirtrl diliiiil in.lllMlliliillll ili'llt il Kill. 

Km* the sake of bn vity llu^ com}»lt‘tc tlcntitioii, arrnngcil Dental 
acconliug to those principlo.s, ultcii tlescribod by tlie fol 
lowing formula, the numbers above' the lino, n'lao.sontiiig 
the teeth of tho iippor, those below the line tho.se of the lower 
jaw: incisors I, caniiu's ] ], premohns [ J, niolar.s 

jJ ! ■][ W'y total 41. As, lioNvever, initial leltui.s ina}’ be 
snb.stltulod for the ininms of cju'h group, and it is «|iiitij 
iinm‘ce.ssaiy to give inoie than tin* mimbors of the teeth 
on one side of the mouth, the birinula may lie oonvoninntly 
abbreviated iido 

' ;!» iW' P ;t ~ \ ] ^ bitlll 41. 

The individual ti*eth of each groiq> are always cmimerated 
from bofoie backwards, and by sucii a formula as the 
followiiiii 

/ 1, / *2, / .2, (\ />!,/» 2, /> /> 1, /// 1, in 2, //i .'t 

/ 1, / 2, I .’i, r, 2' I, /' 2, /f .■», j> I, Id 1, III 2, di .‘i 
a .special nnniorioal dosigmition i.s given by wliii'h each (me. 
can be iiidii .itod. In mentioning any single tnoth, .mioIi a 
.sign as * will mean the tirM. u|»por inoliir, , the lii^^t lower 
molar, and so on. The use of .sm’h .signs .saves much time 
and sp.ace in de.scription. 

U was part of the. \iew of the foiimlor of tliis sysl<‘m of 
dental notation that., at least tldanighout tho. groii|i of 
niaiiimals w ho.se dentition is derived from this general 
tyi»e, each tooth has its si i i<*t. hoinohigue in all sjiecies, and 
that ill tho-e ca.ses in which foAVer lliau tlie ty^iiejd nnmbi r 
are [ireseiit (as in all existing niammals except the 
genera (/f/inntnit, 'fitf/Kt, and Mjjinjulr) tlie ticlh tli.it 
are missing can be ai-i'uialely defined. According to this 
view, when the number of incisors falls short of tli roe 
it i.s as.sumed that the absent ones are mis->ing from the 
outer and post ji ior end of the series. 'I'lius wlien there is 
but one incisor jirc-'cnt, it is / 1 ; when two, thi y are i 1 and 
i 2. Furthermore, when the pn*inolars and tho mnlios, 
are below^ their typical number, the aliM-nt teeth ao* 
missing from the fore |»art of the preinolar series, aed 
from tho back [lart of the molar Mines. If tlii-> weio 
invariably .so, the labours of those who describe teeth 
would be. LToatly simplified : but there arc unfortuu- 
utcly .su many exceptions that a close scrutiny into th3 
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flituation, relatioiiB, and devdopnient of a tooth may be 
required beforo its* nature ran bf determined, and in some 
cases the ovidoiicc at our dis[josiil is scarcely sufficient for 
tlm purpose. 

The milk dciititi*)!! is c^pr^'s^ed by a similar formula, 
d for deciduous beiri;^ miuimuily uilih d bcl'oro tiic letter 
expressise of the natuiv of the to(»th. As the three 
niolar.^* and (almn^t invaiiably the iir.st juv.nndar of 
the pcrmaiieiit mmIc- li.ivr hd pre«le«*es.si)rs, the. typical 
milk deiililioii wnuhl !•»' cxpresMsl as lulluw.s »// cA* ], 
dm 3 *!•''. 'riie leelll NSliit lj ['iej‘eilr tluj prouiuliirs of 

the perinaie'iit .^' lic^ are all called imilais in the milk 
dentition, allhoji-li, as a {^«‘ner.d lule, in form ami funet ion 
they icpriM iiL in a laimlrii-Ml form the whole pivniolar 
siml Tutelar sri ICS of ihi* adult. When theie is a maiktil 
tlill'ci aicc liciween the pieimdars and molars of the 
perm iriciit di-nrilitui, tin* !irst milk molar resemble- a 
preiiol.ir, and the last has the. eharaeti rs of tie' posteiior 
true, molar. 

K-\cep- d’he dentition of all the, annuals ot tlie order.s 7^/ ;;///// .s, 
tioiis Ciirmi'in'ti, I ustrhr^n ('hi ami liundutti can 

fnaii clearly !»“ deri\eii from the above de.M‘ribe<l /generalized 

‘d’ the b'oilents, ami even 
tyj,,.. tlie I'rtilnisridni, ouifli .^i eater inodiliritioii, at 

Je.asl in the e.xi.stimj; imanbeis of tin* order. It is also 
aiipareiil in eerlain e.\tiin‘t Cetaee.ans, as Zcttiihflim and 
tSiiiodmlou^ but it is diilieult. to lind any tr.ici 
it in c.xi.stin;; ('*f(i<i,f^ Sirmin^ «)r any of tin* ^.o ( 

Zduit tta. All the MaisiH'ial-’, dilleieiit as they aie in 
their ij^eneral .stiwetnre and modi' of lift*, and vaiion.^ly 
niodilied a.; i.. linii dentition, ]iie^( nt in this .-.ystem ul 
organs hoiim' dce[i-]\ing eoiiimon ihaiactci.* whieli sliow 
their unity of oiigiii. The gcneralizul ly]M‘ to whieli their 
dentition ean bo ndiieed pnvi-nls eonsidcraiile resi'niblanee 
tn that ot the |ilaeental inaminals, vet ilitVering in details. I 
It is markedly InteKMlont, and siisei'jitible of division ! 
into incisois, canines, preiiiolars, ami molars upon the | 
haine jii ineni!i*-;, Tlie whole iiumbor is, liov\c\er, not ' 
liiniled to lolls loin. 'I'ho im isnr.s may be as nninerous a*-. | 
livoi»ii each ‘-id*', and are almost alv.ays dillVreiit in nnmlxu’ I 
in the iii)|»cr and the lower jaw. 'the jai-molars ami molars 
are eoinmonlv .seven, as in lli'* [►laee.nlal mammals, but tlieir 
hi rangi'inent is rcveiscd, a-, there are loin true niolai.^- and 
three prcmolars ; ami linally the milk dentition of all known 
Marsupi.ih, c.vi’ting or oxtliict, is (if not e.nliuly absent) 
limited to a single tooth on eaih side of each jaw, ihi.s 
bciriL: the picdoeo.-,.-.or (if tlie Ja'^t pcriiiaii 'lit lueuiolar. 

n Very lew mammal; a teeth iielv ab.^ent. Kven 
in the WJiiilcboiie Wliah ^ their germs are, formed in the 
same manner and at the .'^aine jicriod of life ,is in oilier 
ill tmmal and even become partially calcified, but lliey 
never li •• d")\e tin- lomiis, and roinj*letely disappear beft»re 
th" birth Ilf the animal, in ‘-■onu* .sjM'cics of the order 
I’hlnif'iffi^ the true Aiileaters and till' rungoliiis, no tiaees 
ot te"th 1) I\c bei'ii found at any age. 'riie MoimirniKihl 
are, ni lite < m, although the Ornilhurlniurhii^i has 
ilatteiied, lelu.-d, imniy plates at the back of b»»th jaw'.s, 
which ainv\( r tlw puijiose tif molar teeth. 

Mtnh li'-'ih. ,,f (},, T,t(h ill Iif/'tfi'tK til fhtir humrtifnis. 


elongated, rather narrow month, wide gape, with mimeroiis 
hubequal, couical, sharp-pointed, rocurved teeth adapted 
simply to rapidly seize, but not to divide or musticaU^, 
active, slippery, but not powerful prey, AU ftnimalB which 
feed on hsh as a rule swallow and digest them entire, a 
process which the structure of prey of this nature, especi- 
! ally the intiiinile inter blending of delicate, sharp-pointed ’ 
bones with llic /nmde.s, renders very udvaiitaj^eouft, and 
for which the above descrilicd type of dentition is host 
ada[it('ii. 

'rht cannvoroiis type of dentition is shown in itsibrni- 
most perfect develnpmciit iiinong existing manimals in''*‘ 
tlie Fdid.r. The i unction being here to seize and kill 
struggling aiiiimil.s, ojlm ol large sizi; and great muscular 
I [lower, the canines an* iimncnsel\ developed, trenchant, and 
I [ueiving, and aie sitmited wiih' apjirt so as to give the’ 
j lirnu-.t hold when lixid in the. victim’s body. The jaw?s 
I arc as shoil consi.stent with the free aettou of the 

; canim's, mi t.h.it no power miy Ik* lost. The incisors aro 
1 very sinnll, .-i. ac. not to inlerfciv with the penetrating 
j iic.tioii of tin* «.iiilm*.-;, and the crowns of the nu»lar SBric.s 
arc reduced to .M-i.^vi.r-liki' bladc.s, with which to puro 
the .soft tissues troiu the liiige bones, or to divide it;U> 

.small piece;; the. Jo; deiiM' portions of the bone for the 
.sake of nntiinieiit olVoidiil i.) the blood and uiarrow it 
I contains. The giadiiil moiiiiiiMiioii bi'lvvi on this and the 
two fo!l(‘wing tvpe- will be. noticed in their appropriate 
[iJac 

.‘k In tin; mo-l typical in,-t'i:tivorous animals, as thoiiiM.rti. 
Ilodgi'liogs ami Sinew.;, the ei'iitral incisors am elongated, vf.miK 
point; d, and phi. (I, jorw.iid.-^, tho.se of the upper and lower 
J iw niccting like tie* blaile;; of a [Mir of forceps, so us 
readily to s-'cnn small a«‘Uve piey, quick to elude capture, 
but [i.iweih-s . Im re,si.sl when once, seized, 'file crowns of 
the inolir,- covered with nnmeroiis sharp edges and , 
jioiiits, which Vvorking agiiinst (‘iich other, rapidly cut ii[» , 
the. liard c.ised iiisei t.s into little [lieces, fit for swiillowdiig 
and digt'stion. 

•1, The omnivorous t}pe, es[M*eially that, adapted for the Omni- 
consimqition ol .soft vegi'l.ible .siibstaiien.s, sucli as fruits of 
xarioiis kinds, may be o.xenqililied in the tleiitition of Maai;^ 

' of mo>t .Monkevs, and of the Je.is niodilied Pigs. lUie 
■ incisors are moderate, subeqinil, and cutting. If -,tin^ 

: canines are enlarged, it is iisiuilly for other purposes than 
• tho.se coniu'ctid with food, and only in the male sex. The 
j molur.s have, their crowns broad, flattened, and elevated 
into rounded tuberde.s. 

fi. In the uiii.st lyjiieally herbivorous forms of dentition, lltrbi- 
as seen in the Horse and Kangaroo, the incisors arc W'cll 
developed and liencliarit, adiqited for cutting off the 
^ herbage on whieli the aninmls fi'ed ; the canines are rudi 
j nieiitary or Mip[ues.^ed; the molars are large, with broad 
I crowns, which in the sim[»li'st forms have strong transverse 
' ridges, but. may become, xarioii.sly eoinplicated in the higher 
! di gree.s of modilieatioii whic|i thi.s type of tooth assuities. 

! 'riie n.itiiral groiqis of maniimil.s, or those which in our 
i [ire.ent state of knowledge, wm have reason to believe arc 
I tnil) rckited to each other, may each contain examples of 
i iiioie than oie* ol these inodilicutions. Thus the Friviatf-'i 


— The [iiiiiup i fiincli(.ii:jl iiiodilications noticed in the have both onniivorou.s and insectivorous < formsi?-- Tiu* 

dentition of \I<tin„ndhi m:iy be roughly gnuqied as (1) f'^// // om/o show pi.seivorous, carnivorous, insectivorous, and 

[liscivon..-] , CJ) e.inii\,,iniis. Cl) insectivorous, (4) oinni- omiiivorons modifications of their common type of donti 

xoroiis, and (!)) lieibivonais, each having, of course, tion, 4'he, and the liudeutiii have among them 

munerons variations .ind tnm- il Inmd condition'.. the ouinivorous and varioius nuxlifications, both simple and 

I»isri- 1. 'fhe es.sential ^■h^llacte.l^ td a pi.^eivoroiisileiil.ition are comph-x', of the herbivorous type. The exhibit 

v..rou.s best exeniiilitii'd ill the i)ol[.liiiis, and aUo (as modifications examples of all forms, except the purely ‘ piscivorous. 

ie.Muii.iii. i)f []„. I'unjivorous tyjic) in tlui SimI;. It consists of an Other orders, more restricted in number or in habits, 

as the Py oW' A/ro and f/ctoa, naturally do not show so 

' tiymy rti.'iiH (.‘jcisiin;', iimiiiin.d-^ ijiiv fnur umndiuiH j great a vaiiely in tlic dental structure of thuir mo^beis* 
h'4H rii.'4(y four nuik moluis. | in considering the taxonomic value;,^ be assigned to 
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tlio siib^Uince of sonio of the \ist*t ra Siu li 
cnnlia and os jn uis found in sonu* nun n iih. 

It is clniractori.stic ol all the ]jii:^« r ..t ilif Mirw- 

mitfitf tliiit llieir o.ssilieatioii take^ n!_lii 
tli'^tiiict ci-niii'.^. iHMi* tho middle "i ilu- l-i!'.', and 


■In 

t"l Pi 

I’l'-wlli, l.nl 


.-'priJiiling thnimhout its ^n’afpr j" 
or “^liafl/’ in the ra' e 
Olln-r.'. mar ll.c i\l remit ie-^. or in |»i 
the '^lm‘h namini d’slimt 

ultimately ••o.de'.re with the rejil ol tin 
lie a\i;d ^ke]^'t^.^ <nn-i I-. of llo- 
imn ( |iim1..ip,:i-iI at the jfvteiior e,\lre»:iil y liiin ihe lail), 
tl l» mum, and tin* i 

III the </■/'// of adult iiiammah 
lower jav., tin' anditifi \ o- i> h*^. : 
iiieh, are imiuovabU iiiln ulaud 


I'll. ei 'i! ' I'll! 

I I lie h'li'. 
p I ! ill-; 

l-n J'li' 
l"'tii‘. 

kail, the \ertehral \xinl 


• ]’i>: e-', » \i‘i I'l the Skull. 
ImM'P'- ol 1 he h) old 
r, t h'-’i i-dm keliuj 


the modifications of teeth of mammals, two principles, often ’ axial portion belonging to (he head nd tnndc, and an 
opposed to each other, which have been at work in produce ’ appendicular portion l)Ldt»ngiiig to th . limlK Timro are 
ing these modifications, must be held in view;-— ^l) the j also certain bones called .s[»lanchiiie, I- i ^ diAeloja d within 
type, or ancestral form, as we generally now call it, * ‘ 

characteristic of each group, which in most imimiiials is 
itself derived from the still more gencralizcil type described 
above; and (2) variations whicli have taken place from this 
type, generally in acconlance with special functions wliicli 
the teeth are called upon to fullil in particular casp>. Theso 
variations* are sometimes so great as completely mask 
the primitive type, and in thus way the derititiuii of inauv 
animals of widely dillcrcnt origin has come to jircM'Ml a 
remarkable superficial rcsemldaucc, as in tlm case of tin' 

Wombiit (a Marsupial), th^^ A} c Aye (a Lemur), and the 
llodents, or as in tin* case of ilie. 'fliylacino and tin* l>og. 

In all these e.vamples indicat i<»us may gciicndly be bmnd 
of the true nature of tin* ease by e.xamining the, earlier 
conditions of dentition ; for the eliaructors of the milk 
teeth or the presence, of riulimentary or di'ciduoiis rmuii- 
bers of the permanent set will generally indicate 
the route by which tlm specialized tleiititum of 
tho adult has been derived. It is ]»erha})s owiiig 
to the importance of the dental armainre to the 
well-being of the animal in procuring its susicn 
ance, and preserving its life, from tin*, uttaeks of 
enemies, that groat «‘hanges a]»pear to have taken 
place so readily, and with such comparativo 
rapidity, in tho form of these organs, changes 
often accompanied with but little, modilication in 
the gemiral structure of the animal. Of this pro 
position tho Aye Aye (O/f/Vo/z/ys) umong Lemin.i, 
the Walrus among Seal.-., and the Naiwh.il 
among Dolphins form stiiking cAamph's ; as, in 
all, tho superficial characters of their ilontition 
would entirely separate them fiom (he imimals 
with which all other ovidenee. (even including the 
mode of dovolopinent of their tc<‘lh) proves their 
close affinity. 

Tiin Skki.kton. 

Tho skeleton is asysti-m of hank [nu ts, forming im<i v.oh ii nmimu ..r th.- skmi i.i 
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a framework wliieh siippoit^ :ind ]n elects the 
softer organs and tis>.ues of the body. It. cond.^ts 
of dense fibrous and cartilaginous tissues, of which 
portions remain tlirough life in this .slate^ but 
the greater part is transformed <luring the grtiwth 
of the animal into bone or o.^mmmis li.shue. 

This is characte.ri/.ed by a, peculiar histological Htnielnre 
and chemical composition, bein^g formed mainly of a 
gelatinous basis, .strongly impregnated with sult.s of lime, 
chiefly phosphate, ami (lisposed in a delinite manner, con- 
taining numerous minute nucle.ated spaces or <'avities calle<l 
lacuna), connectcil togethf'r by delicati) channi'ls oi 
oaiialiculi, which radiate in all directions from the side.s of 
the lacunre. Farts composed of bone are, next to the 
teeth, the most imperishable of all the organs of the body, 
often retaining their exact form and inUinal .structure for 
ages after every trace of ull other portions of the organi/.a 
tiou has completely disappeared, and thn.s, in the ca'-e of 
extinct animals, afford ing tlie only means of attaining a 
knowledge of their characters and affinities.^ 

In the Armadillos and their extinct allie.s alone is an 
ossified cxoskeleton, or bony eoveriim develo[»ed in the 
skin, prmnt. In all other mammals tlu.^ skeleton is com- 
pletely internal. It may be described a.s consisting of an 

^ hee for the principal inoditicafums of tin* skrletou of tlii.s (■hi‘;s, Hu.* 
jtt^e and beautifully illuBtratcd Ositnynti^hie of T)e HlHinvillo, IS’k*) 
the section devoted to this aubjert iu lironn’s Khissen iitui ihd 
'nungm^ du ThUr-Jteichs, by Giebel, 1874-79; and A n latroduvlum 
w We OsUoUgy o/the Mam-nudia, by W. Ji. J''lo\vor. 'J.l <hI. JiJ7tJ. 
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i eln'.e coiitiicl, often iiilei loi kin,'; 
ciilations pio|i.*etiiig from one I'Otit 
.sponding de[»re';sioiis ol llie otln i, .uni In d loi_*. t lii*r by tin* 
pcnTTsteiiin, or fibrou memliniin- inN«- to I km us, p.*, is-, 

ing iiiie'*tly from (*ne to the otln i, |k ii lining no inolion, 
beyonil perhaps a ;li -lit yii liliii ! !<• « \l innl Li 

ohl annniil i 1 liere i- :« 'jn-.it ti ndi in-y -oi 1 lie ilill'erent. hones 
t<i bT ioiiie artiiallv nnitid hy the ••\!ei 'I'lii Tif o.^^ifn nrion 
from oil!' to the. otin i, with cnii-,iM jin nt «*i lilei.ition of the 
snlun-''. Tin* einriimii. thus formeil it iMiim vons m igin.il!v 
indcpendi-iit o^^i^le.^t iorH, retaining thrmigh iih* in 
less of their iridix iduality, or all fu.'-ed tT'eetlnT, :n-i'»r 
to the Npecies, tin* age, or even imlivitlii il }M‘i*n]i ' 
sists of a brain <*a-'e, or Inniy caji-nh* lor mn-i '-ing 
protecting the brain, and a face tor tin* -npii 
organs of .•'ight, '■'Kiell, ami taste arul o| ;h<>'i; 
in Si'i/lii'/ and in.ist icat ing the food, 'llu i 
iirticidaii '' direi-l ly with tlie anteiior eei\ii*d v 
means of a pair ol oval emineiucK, edled ii.n l 
on each .‘iicle ol the large rin’di:Hi foraniun '\h n iK'n-rnits 
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the spinal cord. It consists of a basal axis, continuous cranium. It may be almost entirely ligamentous but more 
Hcrially with the axes or centra of the vertebrse, and of an often has several ossifications, the. liprg^t;^^pf which is 
arcli above, roofing over and enc.lo^iing the cavity which usually the stylo-hyal. The posteriori €[or|iU''(^^yro-hyal^ 
contains the cephalic portion ot tiie central nervous sys- is united at its extremity with the thyr^^^i^iU^ of the. 
teiii (see lig. 4). The base with its arch is composed of larynx, which it suspends in position. The ih^i^n portion, 
three segments placed one iM-fore tJic other, each of which or basi-byal, is sometimes, as in the HowIin^^Jt^^eysi* 
is comparable to a vertebra with a greatly expanded neural enormously enlarged and hollowed, admitting mw]|j^j|^"^Tity" 
arch. The liimUir <>r occipital segment consists of the an air-sac connected with the organ of voice. . * ' 

basi-occipital, ex-occipital, and supra-o(!cipital bones; the The verlthral column consists of a series .pfi^Wtinct Vertebral 
middle segment of tin; basi sphenoid, ali-spheiioid, and bones called vertebne, arranged in close conne^9n^.'^th 
parietal bones; an'l I lie iintcrior segment of the pre- each other along the dorsal side of the neck 
sphenoid, orbito splieimid, and frontal bones. The axis is and in the median line.’ It is generaUy' plrf^loxig^.i^ 
continued forwards into the mesethmoid, or septum of the posteriorly beyond the trunk, to form the axial 
nose, around which tin; bones of the face are arranged in the api>endage called the tail. Anteriorly it is a^oulat^'^'^ 
a manner m> cAtremely modified for their special purposes with the occipital region of the skull. The nuiub©r;^£!v 
that aiiatcimists who liavo attempted to trace tlieir serial distinct bones of which the vertebral column is COlUpu^f ' 
homologies with the nuu’e simple portions of the axial varies greatly among i\\{i Mammalia^ the main Vfaiat],6n.‘ 
skeleton have arriviMl at very diverse interpretatitins. The being due to the (;longation or otherwise of .the Wh' 
cliaraclcristie form and structure of the face of mammals Apart fnun this, in mo.st mammals the number Ul .Uot jfarf 
is mainly dependent upon the. sizi; and shape of (1) the from thirty, tlmugh it may fall as low us twenty"^ix'’(i|4 in'^^ 
orbits, a pair of cu[) shaped cavities for containing the eye- some Bats), or rise, as higli as forty (//ymj?and 
ball and ils muscles, which may be directed forwards or The ditlerent vertebra*, with some oxceptiohh, xemail^t' ^ 
laterally, [iliiced near together or wide apart, and may be through life (luite distinct fn>in each other, though‘<^w)|j^i' 
com[ilelely or only partially encircled by bone ; (‘J) the conne.cti'd by means of fibrous structures which allow ft'ij;. 
nasal fossje, cavities on each side of the median nasal certain, but limitoil, amount of motion between them. ^ 1^0"^ 
septum, and forming the passage for the air to pass exceptions are tlic following : - near the posterior .part of ■ 
between the external and the internal nares, and contain- the trunk, in nearly all mammals which possess completely 
ing in their up[icr [lart the organ of smell ; (.*1) the j developed himha* limbs, two or more vertebrae t^ecomo'v 
zygomatic arch, a bridge of bone for the purpose of ankylosed together to form the “ sacrum,” the poi^n^ofv/ 
muscular attachinoni, w^hich (?xtcnds from the side of the the vertebral column to which the pelvic girdle is attached 
face to the skull, overarching the temporal fossa ; (4) the also, in certain s[)ecics of Whales and of Armadillos, therel?' 
roof of tin*, nmuth, w ith its alveolar margin for the are constant ossific unions of certain vertebrae of the\ce|p-^'-,^i 
implantation of the upper teeth. The face is completed vical region. : ^ 

by the mandilde, or lower jaw', consisting of two lateral Although the vertebra? of different regions of the column- 
raTiii, articulated by a hinge joint with the squamosal (a of the same animal or of different animals present, greats... 
cranial bone interposed lH;tween the jiostcrior and penul- diversities of form, there is a certain general resemblance'll' 
tim.ite segment of the brain case, w here also the bony among them, or a common plan on which they are- jConr^T: 
capsule of the organ of hearing is placed), each being com- structed, which is more or less modified by alteratipit^ol^f'^;.. 
postid of a single soli<l piece of bone., and united together form or proportions, or by the addition or Buppfembh'V' 
in the middle line in front, at the symphysis, — wliich union of parts to fit them to fulfil their special purpose 
may be permanently ligamentous or become completely economy. An ordinary or typical vertebra consists ih 
ohsLlied. Into the iqiper bonier of the mandibular rami first place of a solid piece of bone, the body or cen^lUV ' 
the lower teeth are implanted. (fig. 5, r), of the form of a disk or short cylinder. The bodic^^: 

In ordy those species in which the brain liolds a large of contiguous vertebra* arc con- 
relative proportion to the rest of the body, as in ^lan and nected together by a very 
the smaller s[)ecies of tlie /*rlmoUs and some other orders, dense, tough, and clastic iiui- 
does the external form of the skull receive much imprcs.s terial called the “intervertebral 
from the real shape of the cavity containing the brain, substance,’’ of peculiar and com- 
T'he size and form of the mouth, and the modifications of plex arrangement. Thjs sub- 
tile jaws for the siqiport of teeth of various shape and mini- stance forms the main, and in 
ber, the ridges and crests on the cranium for the attach- smae cases the only, uni()n 
immt of the muscles necessary to ])Ut this apparatus in between the vertebra*. Its 
motion, oiitgrow'ths of bone for the eiilargoment of the elasticity provides for the verte- 
1‘xternal surface requiied for tlie support of sense organs bra? always returning to their 
or of \\ea}Kms, such as horns or antlers (which outgrowths, normal relation to each other 
to provi'iit undue increase of w^cight, are filled wdth cells and to the column generally, 

< nnt;iining air), cause the [irinci pal variations in the general when they have been dis- i»ody or centrum;, noirnr, 
confiLruiatiun i)f the skull. These variations are, however, turbed therefrom by miir rulav ^ 

only cli.ii net i?i istically developLMl in ]>erfectly adult animals, action. A process (;>) arises anterior KyifuiK^hy^ ■*. . 
and are in ninny cases mure strongly marked in the male on each side from the dorsal surface of the J)odjr,v^i.)Xhe»ei 
than the feniiilc* sex. Throughout all the later stages t)f meeting in the middle line above, form together arch| 
growth np to maturity the size and form of the brain case surmounting a space or short canal (wc).^ . .this 

remain comparatively stationaiy, while the accessory parts space lies the posterior prolongation of the%jr00|^J^hrO' 
of the skull rapidly increase and take on their distinctive spinal nervous axis, or spinal cord, it is call^ 
development cli.iractcristic; of the species. canal, and the arch is called the neur%l^„aM^|^'^.Con* 

The liyoidean apparatus in mammals supports the tongue tradistinction to another arch on the the 

and larynx, and consists of a median portion below, the 

basi-Lyal, from which two pairs of half arches, or cornua, , uniformity, in aU the 

extend upwanls and outwards. The anterior is the most vciudmil column, the lung axis of the body in the 

imf>ortMnt. ])cinir conncrt.ed wit.1i tht; yieriotic bone of the horizontal position. 
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spitinns process ; 112. niitcruu' 
z\^oip<)Iiliysis ; p^^ |»oslfi*i(»r zy^j- 

iipdlthysiH ; h ), iiH*iuiM)i»hy.siH ; 

uiin])<i|)hyMi ; /, tiiuisvi-rse pvtircji 


body of the vekebn^ called the luemd arch. The last is, 
howey^, uevet fonhed^ in mammals by^ any part of the 
vertebra iti^ only by certain distinct bones placed 
more or Ie8a^lb "^^ition to it — the ribs in the thoracic, 

• and.thj^^wC&^Vxd& wnes’Mn the caudal region. In most 
naae^th'&lM^ of one vertebra is articulated with that 
»y distinct surfaces with synovial joints, placed 
'side, called “zygipophyses” (^), but these aie 
»iy wanting when tle\ibility is more needed tlian 
as in the greater 
/the caudal region of 
^H^ed^ animals. In ad- 
i|iOh^'to the body and the 
there are certain project* 

' called processes, 

serving for the attacli 
jjpwt of the numerous muscles 
^ which move the veiiebtai 
j^Iumt^^ Of these two an' 

^dinglb;li&nd median,- -tin* spi- 
"Aous j&roceas or neural spine, 01 
(«), arisinii irun. ‘ 
f the middle of the upper part of 
erch, and the hypapu[)hysis 
'i$em\*the under surface oi the 

*-bod^. This, however, is as ircijueiitl} absent as the foimcr 
^is constant The other [jroccsscs aio p.iirctl and latcial 
'Theye.ro transverse procf'sscs (/), of which thcic nu} be two, 
aiihpperand a lower, in which case the fonnei is called, in 
the language of Owen (to whom we aio indebted foi tin* 
J terhlinology of the [»uts of veilelir.i in <omnbm use), 
’ I^Miapophysis,” and the latter “ pai.ipopliysis ’’ ( )lher pio 
ilCBSSes less constantly pi eseni are cill(*d respectively “meta 
apophyses” {ni) and “anap()ph}ses’' (a). 

,'t‘ The vertebral column is divule<l for cfinvcuience of 
''ideacriptioQ into five logiuns, the cervical, thoiacic or doisal, 
v^tus^bar, sacral, and caudal. This divisic ireful, 

•f^pecially as it is not entirely arbitrary, and in most cases 
^pable of ready dcliiiition ; but at the cmitiguous 
^/extrehiities of the regions the characters of the vertcbrie 
U of one arc apt to bleml into those of the next region, either 
B^bfinally or as peculiarities of individual skeletons. 

The cervical region constitub's the most anterior [lortion 
|i6f‘^\th0 column, or that which joins the. cranium. The 
pvefjtjBbrae which belong to it are either entirely destitute of 
^fi&^abre ribs, or if tliey havo any tliese are small, and do 
join the fiternuni. As a gene- 
^infl'mle they have a considcralde 
^yj^i^oratiou through the base of the, 

^^imnsverse process (the vertebra r- 
cpal (fig. 7, t\ or, as it is 
i^^Wttietjlilies described, they have 
ttauaverse processes, superinr 
inferior, which, meeting at 
4 ^* theii^exjiremities, cnch«e aciyial. 

|,^ii!fj4 however, rarely applies to 
the lei^ vertebra of the region, 
f ih ^hicb'only the upper irans* 
verse ^:i^ce8s is usually ^ . 

fflL CiMVKMl VclU hui l.f 1>I)« s 

veiog^'. ' Thp transverse process, npinous pioitss; .u. .uitmnr 

often sends down »\ Min inaitm.ii 

very oiitn btiias ui w 11 ^ „,„,^v..rsu 

^^xtriemity a more or less ita intfiior huiM-iiii 
^'plate (inferior lamella), which, being considered 
lly homologous with the ribs of the thorjacic ver 
‘l hot developed autogenously), is often called 
|i?for “ jjleurapophysial ” plate. This is usually 
410' sixth, and altogether wanting on the seventh 
^'ficst and second cervical vertebra?, called 
and ** axis,” are specially modified for 



rsBpsiay 
the £u 


; and permitting the free niuve> 


ments of the he^^ They are not united together by the 
intervertebral substance, but connected only by ordinary 
ligaments and synovial joints. 

The cervical region in mammals prcstuits the remarkable 
peculiarity that, whatever the length or flexibility of the 
neck, the nunibor of vertebraj is the. same, viz., seven, 
with only three known exceptions, the Manatee and 
llofthiairs Two-toed Sloth hn/mninii\ which 

both hive but six, and the Three toed Sl(»lJi (/>/>/<////.//.>: 
triilnctyhia), w'hich has nine, though in this case the last 
tw'o usually support movable ribs, though not suflicii iitly 
developed to reach the sternum. 

The florsfil (or thorarlCf as it would bo more coriedly i>oml 
termed) region consists of the vertebra* which sueceeil those vertebrw. 
of the neck, having ribs uu»vably articulated to them. 

These ribs arch round the thorax, the anterior one, and 
most, usually the greater number of tliose that follow', being 
attached below' to the sternum. 

The hnnhtir region consists of those vertclu’a' of tlni Lumbar 
trunk in front of the sacrum which bear no movable ribs, vertebra*. 
It may happen tliat, as the ribs decrease in size pc>sti*rit)rly, 
the last being sometimes more or Jess rudimentary, the 
step from the tln)raeic to the lunibar region may be gradual 
and rather undetormiiied in a given s[M‘eies. But. most 
commonly this is not tlu* ease, and the ili.stinetion is iisi 
well deHmsl here as in any other regitui. As a general 
rule thiae is a certain relation betwei n tlu! number of 
tlio thoracic, and lumbar vertebra*, the whole iiumher being 
tolerably constant in a given group of animals, and any 
increase of the one being at llui expense of the other. 

Thus in all known Arthulactyle I’nifn/nfK there are 19 
dorso lumbar vertebra*; but tbeso may consist of 12 
dorsal uiul 7 liiiiibar vertebra*, or l.'l <l(»rsal and 0 
lumbar, or 1 1 dorsal and 5 lumbar. Tin* smallest nmnbt'r 
of doi-Mi lumbar vertebra? in mammals ^iceurs in some 
Armadillos, which have but 11. Tlie niimbi*r found in 
Man, the higher A[ie.s and mod. Bats, viz., 17, is excep- 
tionally low 19 prevails in the Artiodai'tyles, nearly all 
Marsupials, and very many llodents ; 'jb or 21 in <\irnicnvti 
and nio.d iHsniivtn'a ; and 2l\ in /^t'rlssoi/ttrf f/hr. Tlie 
highc.'^t and ipiite exceptional niinihers an? in the Tw'o-toed 
tsloth (Chnlnjuiii) 27, and the llyrax .‘10. The prevailing 
number of rib-bearing vertebr.e is 12 or Kl, any variation 
being generally in e.vcess of tlu s(^ immber.s. 

The region oilers nion; dilli«'ulties of definition. S/inral 

Taking the Imman “os sacrum for a guiile for eomparison, vciiebnu. 
it is generally defined ms consisting of tho.’.e vcitcbne 
between the lumbar and caudal regions which are, .ankylo.sed 
together to form a .single bone. It happi-n.s liowrvor, tljat 
the number of such vertebra* \aries in iliUcrent indbidiuils 
of the same or nearly allied .■-pei'ie.s, e.specially as ago 
advances, when a cerlai!i number »»f the tail vertebra' 
generally Inrome ineor]>uialeil with the true sai-rum. ( Hlier 
sugge.dod tests, us tho.si* vertebfa* which Jiave a distiiu’t 
additional (pleurapopliysial) cc.ntrc of ossilicalion ln'twei n 
the body ami the ilium, those to which the ilium is directly 
articulated, or t,lu).>e in fnmt of the insertion of the iseliio- 
sueral ligaments, being eijually unsatisfactory or unpractical, 
the 4)ld one of ankylosi.s, as it is found tn pn vail in tin; 
average condition of adults in each .speeits, is used in the 
cmimeraliou 4»f the vertebra*, in the ibilowing ]»nge.4. 

The h.avirig no iliac bones, lia\e. no [larl of tie* 

vertebral column modified into a sacrum. 

Thoc»/////n/ viTtebne are those placed lM*himl tin*, sm iuin, Taudal 
and terminating the vertebral column. They v;iry in V4;rtebi*x. 
number greatly, -being reduced to t, or even .'1, in u 
mo.st rudimentary condition, in Man ami in soim* Apes ami 
Bats, and being nunierou.s and j»ow'L*il’ully di vclopcd, with 
.strong and complex proccssi's, in many mammals, especi- 
ally among the Edminttiy ('itnoa^ ami Mnuu^iaim. The 
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highost kruiwn iiiiinlHjr, 40 , is possfsscJ by the African 
Manis. Cunin*( toil with the under Burface of 
tlui caudal vertebra* nf 
luiiiy uiiimmals wliiili 
Jiavi; tlie tail well dr 
velojied are 
bones foriniil 
le.ss like an 
areh, I'ldled 
bones, nr l'\ l!i 
os i'u r. 'l l 
always’ sit nil*'' 

In III 

Veiiela .il >|i e * . : 
geniTidlv .11 1 1'-.dMlc'd 
hot il In 1 !)<• \ ( I ti'Li a in 
flout and til.' \ei ti !>ra 
lieliJiid, hilt niiietine s 
eliitlly nr eiilii 
• o one or tils olhe]. 

'rllt‘ .</( I'lnink nl llialii 
nulls is a bone, oi n'eiierally a .'^•iiii'^ ol hniies, jilaced 
Jongitndinally in the ine.sial line, mi the inferior or \entnii 
aspect of tlie thorax, and eon ^ 

lU'eted on eaeh side with the 
ve.rtebral enliiMm by a sene.' 
of more or le.-s o,. ifieil bars ' 
railed “ribs.” Il is jnvseiit, 
in all inaniinals, hut vaiies 
niueh in (‘iiaraeier in the dif 
fereiit gioiijis It lO'iially 
eonsi.sts of a si Ties of ilistinet 
segrin'llts j>lanMl one hefore 
the other, the aiilerior hi‘in<' 
railed the |iievlei nnin or 
“ maiiuhrium sterni ” of hu- 
man anatomy, and tin' po.-; 
terior flic xiphisternum, or 
xiphioid or ensiforni prori'.ss, 
while the inti nnediiili* see 
nieiit whit' w r (heir nnmher, 
roiislil.nl'* lln' iiiem.-it ei mini 
or “]»od\.' Ill the \\ li de 
Imiie Whale', lot j'l r »iM niini 
alone is iti'velnp-'d, :iiul I'lit a ^ ^ 
single p.iJi‘ ol riif' n ,it t n-hi'd 
to It. 

The nia lorn .i ■ in.^ of ' 
huig, nairow, .j’ld nioi 'or les>i llallened luiiie.s, eAtelidliig 
laterally from I’le -id-, > of (lie vertehral column, rurvin^ 
downwards tow.ird'. thr median line of the hody below, 
and mostly joiniM/ the .‘•ides of tie* sternuin. 'riie [urstcriur 
rih>, liowe\."-, do not ilirei-tlN artieulale with that bone, 
hut are eiili- r altaidn'd hy tle ir extreinitii’S t(» the od.gt*}' 
of r leli lih ill front of them, ami thus only imlirertly join 
th.* iternuin, or e!-<^ llie\ are (piitu lire helow, me.eting no 
jrait ol the ‘l.eli'imi. 'riie^ie iiitrereiiees have given rise ti» 
the divri' n into “true” and “ tal.-^e ’ lih.s {hy no means 
good i‘Xjii - i li'), ‘ieiiifN iiig tlio.'^e that Join the sternum 
direrfly nud tho-;" thit ilo imt ; ami of the latter, those 
that arefn-i' hi iow .o'" t.iiled “ lloaliiig” ribs. The portion 
of each iumii t the vnlehral column and tlmt nearest 
the stenuiiii dlth I in lle'ir <h:iraetei^, the latter being 
usually but iniperleet !y o.'.-'itie.l, or nuiiiiining permanently 
rartilagiiioim. Tile^e an* < ailed “costal cartilages,” or 
when os.^i^i'•d “.stcrn.ll nh,-.” 

In the anti lior jiirt i»f the thorax the vertebral extnjmily 
of o.udi rii) i-i <li\ ide I into tw** juris, “head” and 
“ t'lb'Mi'h* ” ; tho fm-'i* r is att’u led to tin* side of the body 
of thv YiTxbra, the latter to its trowM-rs? pn»cess ; the 
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former attachment correspondB to the interspace between 
the vertebra), the head of the rib commonly articulating 
partly with the hinder edge of the body of the vertebra 
antecedent to that which bears its tubercle. Hence the 
boily of the last 
c.iTvieai vertebra 
usually Biipports 
part of the hcail 
f the first rib. 

In the posterior 
part nf the series 
thecajiitular and 
tubercular nt 
taclimonts com- 
monly coale.sce, 
and the rib is at 
l.arhed soh'ly to 
its roriesjionil 
ing vrrtebni. 

Tho number ot 
jiail.s ol libs is 
of course the 
sLiiiio as (hut of 1 1 
the tlioracie ver 
tebra*. 

The appi'inlieiilur jMMti«>n of tli : fraim.'work consists, A M’imi- 
when cmnidotelv developed, of two i)airs of limbs, anterior 
and post(‘ri»)r. Hki'ldon. 

Tho anterior limb is |•n^'^enl and fully developed in all Aiitmor 
imimiimls, being composed of a shoulder girdle and three l”'il*' 
segments helongiiig to tlio limb i)ro|.»er, viz., the upper arm 
or brachium, tile fore-arm or antibrachium, and the hand 
or munns. 

The s/ioif/drr iju'tUe in the large majority of mammals is Skoiililur 
in a rudimentary or ruthiT mollified condition, compared 
to that ill which it exists in other vertebrates. In the 
Manofn noHti (()niillnnhiin('hn'< and AVAoZ/n/) alone is the 
ventral |»oition, or coracoid, conijilelo and articulates with 
the stiu’iiuiii below, us in the ^Sftnrofisiila. In all other 
mammals this poition, though ossified from a distinct 
centre, foinis only a ])roeess, sometimes a. scarcely distinct 
lul>ercle, iTojecting from theanti'rior Inmler of the glenoid 
cuvityof llie .M'apiila. The last, named hone is alw*ays w*ell 
develojM'd, generally broad and flat (whence its vernacular 
name, “hi ide bone ”), witli a ridge culled the “spine” on 
its outer I'Urfae.e, generally ending in a free curved process, 
the “ acromion.” As tin* seapuhi allbrds attachinont to many 
of the inu.x'les vvhicli aet ujk)u the anterior limb, its form 
and tin* development of 'its processes are greatly modified 
aeeordiiig to the uses to wliieh the member is put. It is 
nm.st ri'dueed and simple in ehuiacter in those animals 
whoM* limbs are mere organs of su[»port, as the Ungulates, 
and most, eonijilex when they are. also used for grasping, 
eliinbing, or digging. Tho development or absence of the 
rlaviele or “ eollar-boiio,” auiaecessory bar which connects 
I the sternum with the scapula and steadies tho shoulder- 
joint, has a .somewhat similar relatiiui, though its completo 
I absence in the. Piears .shows that this is not an invariable 
I rule. A Complete clavicle is found in Man and all the 
y*/7//n//c,s-, in i all Insrdirnra Polctvio^ul(^)i 

I in mnny Roilents, in most Edentates, and in aU Marsii- 

, pials, except Pminules. ]^Iore or loss rudimentary clavicles 
. (gene.ndly •suspended freely in the muscles) are found in 
I the Cat, Dog, and mo.st ihruivom^ Myrniecophacfa^ and 
some Ilodents. Clavicles arc altogether absent in most of 
1 the /'r,so/,'c, all the PhulpediOf Manis among Edentates, 

■ the In ilia, Proboscideay all Ungulates, and some 

Rodents. 

The proximal segment ot the limb proper contains a 
single bone, the humerus, and the second segment two 
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bones, the radius and the ulna, placed side by side, articu* lownr or distal row contains five bones, Ciilleil 1, 

l,itiiig with the humerus at their proximal, and with the 2, 4, and 5 rcapi^ctivoly, commemiuic '»n tliu radial side! 

carpus at their distal extremity. In their primitive and llrtwecu these two rows, in the middle of tin* carpus, i.s ;i 
unmodified cohdition these bones may bo considered as simple hone, tlio enttnde (r). In this very synmudriesd 
placed ond on each border of the limb, the radius bciii^r carjuis it will ho observed tlmt the y.o//o/,- .-’uppMit.s uii iK 
preaxial or anterior, and the ulna postaxial or posterior, di.stal side two bones, n/r/>r//r 1 and 2, tli.- nif> , neJit/nf 
wheii the.diatalor free end of the limbi.-; directed outv\an..s i.-. in :i hur ^^i|l, fh^ rndm/r and .o-y./A wlii.-li tu-j,. tiu r 
or away ‘from the trunk. This is tlieir |»osition in tlu* form a im di.ni axis of the hand, wliile ih. n!„.h> li.is jds.i 
oarliest^Brnbryomc condition, and ishe.'-t illnst rated in adult 
mammals^ in the ( Wr/m/, where tin* two hones are lixcd 
side by side' and parallel to each other, in tlu- rj^n-ati r 
number of mammals tlie bones as aime. a very modilii d and 
adaptive position, nsindly eros.sin^' i iteh otln*]' in the top> 
arm, the radius in front of the nlna, .-.o ihil Ihe preaxi.d 
bone (radius), tliough eAh-ni.il (in the ordin.ny poati«»n of 
.the limb) at the upper end, is infoin.d ui the Jown- end : 
and tjie hand, being inainly fixed to tlie liidiu.n. niso ha^ 
preaxial border internal. In tin* J.irge iii:i jority of tnaiiiiiiaU 
the bones ure fixed in this po.sition, but in some few, as in 
Man, a freo movement of crossing and uncro-i.dng or [no 
nation and .supination, as it i.s termed i.s .allow rd lu-twi eii 
them, so that they can be phurd in their primilive par.ilh I 
condition, when the. Jiatid (which moves with the nnliii.-;) i-; 
said to bo supine, or they may be iTii.s^ed, when tin- hand 
is said to be prduo. 

In most mammals wimli walk on four linib.^:, and in 
which t-ho hand is perm.im ntly jwoni', tin* tdna is mm h 
reduced in size, and the radius imre:i.>ed, e-peeiallv at (In* 
upper end; and the. arlienlar .siirfai'e. ot the lultei, ie‘aenl 
Hi{ being confined to the external .sidi* of tin* trochlea of tin* 
huintirus, extends all aiTo>s its anteiior i.di face, and the 
two bones, insft'ad of being (‘\ti*nt.il and inl'inal, aie 
anterior and jiosteHor. In miny liooloil or nn-,nlatid 
mammals, and in r»ats, tlm ulna is redncnl to litlh' im.io 
than its Up]»er articular extremity, and fiimlv ankvlo. eil to 
•the radius, -stability <if tlieu* paits bring mon* <•,-, Miifi.il 
than mobility. 

Tho twrmiriaJ segment ot the iiub rinr limb i.s tin* b.ind 
or Uiunus. , Its skeleton <-oii.si.^ts of thiee divisioii>' : (Ij 
the “ear[uis,”a group of small, more or le-j.s rmimlrd or 
angular bones with Hattened .surfaus ap[»]ird to one an 
other, and, though artieiilating by svnovi.il joint--, having 
Hcaveelv any iiintion briween 
ttein ; ( 2 ) the “ im*t:u*:irpiis,” 

a,S 0 LieS of elongated boiu.s plat ed 
side by siile, w'ith their proximal 
eiuls articulating by almost im 
movable joints witli the car[ms ; 

(3) the “ plialaiige.s " or bones ul. 
the rligits, usually three in nuin- 
ber .to each, articulating to one, 
another by freely movable liinge 
joints, the fiixst being conne,eted 
m like manner to lim distal end 
of the corresponding me.taciy‘[iul 
boaeu ' 

To nmlorstand thoroughly the 
iirraugement of the bones of the 
carpus in mammals, it is neecs- 
sury to Htu^y tlioir condition Fii. 11 Smfa 

m «pme ,6f the lower vertebrates. '"".u:; 

Jig. 11 represents the inanus in oriimbaur. r.iiiiu; K.rmims 
y of ks .most complete and at 
the same time most generalized f,;;; 
forms,* ani seen in one of the inriBcaipuiN.’ 

Water Tortqises {CMydra snymtina). The c.'ir| »u.s con.sists 
of two principal rows of bones. The upper or proximal 
row contains ti|ree bones, to which Qegeubaur Ims applied 
the termti.mfws (r), intermedium, (i), and i/lmre (u), the 
firsi klAug on the radial or pi’oaxial side of the limb The 


'I’hi' melai.iip.d 

aif ni‘\ri 


b..in‘ , will) Ihf 
lotMf tiian liu' i 
dr‘-i‘iil»Mj iiriiin ieallv smmikI, 

I hr radi.d lnw.irds the ulnar :-idr. 
.s-mirliiMi ^ iiaiiii d ( 1 ) Ihr pMll"\,( 2 i ii. 



dieit,, wlinli ilii-y Mti.i. 

1 iiiiiiili. I , .Ilf • .ir)»i< 

, rulMlIjllg llniM 
I'lic lii.'it.-, aie 
•. ' , medlii - I 1 ) 

aminl.ii (o) ininimu . Oni.ui’ im :e iimv' br in :i. luiji 
m* n! il V uindilioii, nr aili.-.!rtli''r -np|>n'.--.ei|. Il mim* is 
ab' 1 . 1 , it M iui»-l CM|iiiin,iil\ llir lii,'. KxLi'pl mil; llir 
< Wr/w /, MM iiMMiiiuds h.ive ni'M'** ihiM ll.irt plialaii!:* to 

c.ich dlL’il, lillt lhr\ iiMiy Mcr.jMMh lii \ li.iVr, Irwti' hV 
Mippit ^ iMii nr ank\ln.-i . Th-* lii, si mi i.iili:i! di-H i. a 
t \(’*-pll'»ii 11 * tin* nsiMii iidr, olM- nl it - J.iiil-- briir* tun 
.•-t.llltiv aii.^rnl, for, whilr rarh nt t!ir mIIii'i ijiLOt - h.i.; 
I'nmtmiil’v .i inrlaeiirpiil and lliice jdi ilan-f', if h.i- mily 

ihirr b')ih-s altogel licr ; wlir(lii*i tin mi-.--iii^ mim-, i; ,i 

lliet.ir.iipal oroiii*. rU thi; pli.i l^ il •aibji « 1 which lia.s 
oec.i''iniird inneh di'-ui -.'^ imh, .md li.i-* ict iiriMi .satis 
j f.ictnrily drciilrd. 'riic tfiiiiiii.il [.ImI-iii's-.s ni tin* digits 
ill'* n >M dly tjireialiy Mnsliind 1 m --iippMii tlir n.iil, claw, (ir 
IkhiI, ,ind are c illi d ‘'1111-11,11 ’ In walking, 

some iii'iinmids (a-* tic Ik ir .'-ippl) the wlmh- nf the Inwer 

^alrfar.• m| the. e:irpii-, met. ic n pas, and pli.d..Mjes 1 m tin- 
gmund ; to 1 hr- 1* tin* tmii “ [ilanli-iadr," applied. Many 
otlicis (.!> Ill arly .ill the f only ir-tnii the I i-.i niie 

or two pliiihiiiL:-' 1 m 1 tiir tne.-., the liist [ihal.inv ami the 
III' l.jciiipiil.; Item- \citn al and in a line, w ith the Imc .him. 

The a- ;ue r:ill''d “ digitignnlc." Intcrniuiiatr CMnditiitns 
exi-t, b»'lw».-iii rlic-' two forms, tn wliirh (hr trim-; 

“ plialaii^rigiatl • ' (.1- the Camel) aini ‘‘ idiplaiiti^i.nlr, ' 

(as III niit'l ^ >irt>n-ni if ) are applieil When lit** w.ie-h' 1. 
borne, entin l^v 'Mi the di'.lal rtinfacr nj ih* im i d j-h il.uix, 

.and the lioriiv .-.li net nres gidwing j|t)\m 1 ii,;.'“-iii th. Ilfr*e, 
the im»dc of prttgie.s.sioii i-. called “ un.MiIi'0 ade.^* 

Ill the < >•</ the digits aie eimnnui dy elongated, 

I and support a outaneoms c\p;iii.-,ion cun-, till” in : ih^ urgaii 
I of llighb in the Cdiiou the maijun J.-. iumied into a. 
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paddle, being covered by continuous integument, wbicb- 
conceala alt trace of division into separate digits, and 
without sign of nails or claws. In the Sloths the manus 
, Is long and very narrow, habitually curved, and terminat- 

ing in two or three pointed curve<l claws in close apposition 
with each other, incapable, in fact, of being divaricated, so 
that it is reduced to the*, condition of a liook, by which the 
animal suspends itself to tlie boiiglis of the tree.s among 
which it lives. These are only examples of the endless 
modifications to wliicli the distal extremity of the limb i.s 
subjected in adaptation to the various purposes to which it 
is applied. 

Posterior The posterior limb is eonstnictt'd upon a plan very 
Hrab. similar to tlnit of tin- nnlerior extremity. It consists of a 
pelvic girdle, aiid ihri'e, segments belonging to tho limb 
proper, viz., the. thigh, the li'g, and the foot ur pes. 

Pelvic The. pelvic ginlle is jn-eseiit in some form in all mamiiials, 
girdle, though in the ('ffur/ut. and the Sirenitt it is in an exceed- 
ingly riidimenlary condition. In all mammals except those 
belonging to tiui two orders just named, each lateral half 
of the. pelvic girdle consists essentially, like the. corre- 
sponding part of the anterior limb, of a flattened rod of 
bone massing the long axis of the trunk, having an upper 
nr dorsal and a lower or ventral end. Tlie iq^per end 
diverge.s from that of the op[iosite side., but the lower end 
up[)roaches, and, in most cases, meets it, forming a 
symphysis, witliout tho intc'rvontion of any bone corre- 
spfuiding to the stcnnim. The jMilvic girdle differs from 
the shoulder girdle in being lirmly articulated to the 
vertebral column, tlius giving greater power ti» the binder 
limb in its function of .siip[>orting and propelling the body. 
Like the shoulder girdle, it bears on its oubT side, near tho 
middle, a oup-sha[)e(l articular cavity (“acetabulum ”), into 
which the proxiiinl end of the first bone of tho limb proper 
is rec.jiived. Kacli lateral half of the girdli* is called tho 
“os innominatiim/’ and consists originally of three bones 
which lujiti^ at the acetalmlum. Tho “ilium” or upper 
boge is that whi('h articulates with the sacral vortebrie. 
Of Ihe two lower bones the anterior or “pubis” unites with 
its fellow of the other side at the symjfiiysis ; the posterior 
is tho “ iscliium/* 'rhese tW(» form two bars of bone, united 
above and below, hut leaving a space between them in the 
middle, filled only by ineiubnine, and called the “ thyroid ” 
or “obturator” foramen. The whole circle of bone formed 
by the two innominate bones and the sacrum is called the 
pelvis. In tho and a pair of 

thin, fiat, olmigateil boims called ejupubic or marsupial 
bemes are attached to llu* fore part of tin*, pubis, and 
project b»rw!nd into the. muscular wall of tho abdomen. 
Thigh . The first segment of the limb proper has one bone, tho 
ami log. foinur, corresponding with the humrrus of the upper limb. 
The second segment has two bones, the tihia and fibula, 
corn'spondiiig with the radius and ulna. These bonc.s 
always lic^ in their jerimitive unmodified position, parallel 
to each other, the tibia on the preaxial and the fibula on 
the jcostaxial side, and are never cither p(M'manently ciussed 
or (*aj)able of any euIlsideral>h^ amount of rotation, as in 
the corresponding bones of the fore limb. In the ordinary 
walking position the tibia is internal, and the fibula, 
external. In many mammals the fibula is in a more or 
less riidimenlary condition, and it often ankylo.se.s with tho 
tibia at one m* both extremities. The patella or “knee- 
cap” is fouiiil in an ossified condition in all innmmal.s, 
with the exc<‘j)tion of some of the It is a 

large sesamoid bone di*v(*loped in the tendon of the extensor 
muscles c»f the tliigh, where the tendon jiasses over the 
front of thl^km‘e-joint, to which it .serves as a protection. 
There !ii*e fre(]iu*ntly smaller ossicles, one or two in 
number, situated beliiud the femoral condyles, called 
“ fabcllac.” 


ALIA [sKBLBTON. 

The term^I segment of the hind limb is the foot or pes. Fooc, 
Its skeleton presents in many particuUrB ia.close resemblance 
to that of the manus, being ^visible inta^i^e parts 
a group of short, more or less rounds or.' i^nar^aped , 
bones, constituting the tarsus; (2) a eeri6|;blt^^9ng bones 
placed side by side, forming the metater8UB.^;i|d (3) the 
phalanges of the digits or toes. ' 

The bonc.s of the tarsus of many of the lowef;]^ei^to , 
closely resemble both in number and arrangeme)l)i'|fipsp ol 
tho carpus, as shown in fig. 11. They have been^d^ribed 
ill their most genenilizeil condition by Qegenbattff Under 
the names expressed in tho first column 6f the f^lowing 
t ible. The names in the second column are jtftose by# 
whicli they arc most generally known to English aujtltomists^ 
wliilc in tlio lliird column sonic synonyms occasionally 
employed are addcj] 


Tibi (Ur. 
/nfrmrUiiiUL 
Fibuhur 
Out nil r 
Tlll'Mlh' ] 
TursiUc li 
TumUf I) 
TtinuUr ‘1 
Torsi Ur 


Asl rngnlii.s 

I 'jili jiiieiim 
Niiviciilro* 
hitrin;)] cuiM'iroriii 
Midiiii' ('liiii'itni in 
Kxtetiial eiiiieiform 

Cuboid. 


Talus. ' ■- 
OscaldS. ' ‘ ' 

I : V • 
.1 > 

J!!ciucu7i4dJ6rn^. \ ■ 


The hones of the tarsn.s of mammals prosent* ifswer 
diveiviticft of iinnibiu- and arrangfuiient than those ‘jif the 
carpus. The proximal row (sec fig. 12) always consists of 
two bones, the astragalus which probably ropresehts’ the 

coalesced scaphoiil and lunar of the hand) and 'tlio 
caleanoum (/•). Tho former is placed more to the dbraal 
side of the font than tlie latter, ^ 

and almost cxcliisiNely furnishes j 

the tarsal part of the tibio-tarsal 
or ankle-joint. The calcaneiini, 
placed inon^ to tho ventral or 
“plantar” side of the foot, is 
elongated backwards to form a 
more ur J(‘ss [iroinineiit tuberosity, 
tbo “tuber ealeis,” to whicb tins 
tendon of the grout extensor 
muscles of the foot is attached. 

The iiavieular bone, (ti) is inter 
posed between the proximal ami 
distal row on the inner or tibial 
side of llu* foot, but on the outer 
side the bones of the two rows 
come into contact. Tho dist; 1 
row, when eoniplcte, consists of 
four bones, wdiicli, beginnjng on 
tho inner side, are the three 
ciincifoim tnmes, internal (c^), 
middle (e-), ami external (r^), 
articulated to tlie distal surface 12. -- Jiom-H of 
ot tljc navicular, and the ouboid - - - 

('•//), articulated with the calca- 
neum. Of these tlie mkfdlo 
cunoiforin Is ii.sually the smallest 
ill animals in which all fived’gits 
are developed ; but when tho 



indntuiMiB; Ph, phaliltl|^; 
t’Aloancum; a, i»tTiif(tlui; rfr, 
cuboid; w, navicular i- In- 
ternal cunelfoim; 
cuneiform; c>, oxteltitd'tunei- 
form. The dixits ai?e indU'ttM 
by Unman numerala; . counting 
from the tibial to Uia Sbular 


hallii.v is wanting the internal cuneiform may 
ary or altogether absent. The three cuneiforiq, bgXwB ®Up- 
pi>rt respectively the first, second, and thkd 
and the cuboid supjmrts the fourth and fifth 
exactly correspond with the four bones 
of the carpus. 

In addition to these constant tarsal holies, ' , 
supplemental or sesamoid bones : — one situil]^^^^eSr" the 
middle of tho tibial side of the tarsus, iu 

many Caruivora and liodetUia; anotherif^'’" 
the fibulur side : and a thircL often devedr"^^ 


__e tendons 
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of the plautar surface of the tarsus, is especially largo in ' 
Armadillos. There is also usually a pair of sesamoid bones 
on the plantar aspect of each mctatarso-phalangeal articula- 
tion. 

The metatarsal bones never exceed five in number, and 
the phalanges follow the same numerical rule as in the 
manus, never exceeding three in each digit ^Moreover, the 
first digit;.4ounting from the tibial side, or hallux, rcsiunbles 
lue polleX of the liand in ahvay.s having cuie segment loss 
than the pther digits. As the funotion of tlic hind foot is 
more restricted than that of the hand, tlie niodiiication.s of 
its structure are less striking. In the Cdacta and the 
Sirenia it is entirely wanting, though in some members of 
the first-named order rudiments of the hones of (ho first 
and second segment of the limb have boon dotooted. 

DUiESTIVK SVSTKM. 

The search after the iurp(»se which every inoJificiition 
of structure subserves in tlio economy is always full of 
interest, and, if conducted witli duo caution and siiflieient 
knowledge of all the attendant circunistanoes, may lead to 
important generalizations. Tt must always Ik^ bointj in mind, 
however, that adaptation to its s[)ociiil function is not tito 
only cause of the particular form or structure of an organ, 
hut that this form, having in all i»rubahilily been arn\cii 
at by tho successive aiui gradual modilicatioii of some 
other different form from which it is no\v to a greater or less 
degree removed, has other lactors besides um) to bo taken 
into account. In no case is this principle so well seen as 
ill that of the organs of digestion. These may be con- 
eidered as machims wdiicli Iniva^ to o[Kirato upon alimentary 
substances in very ditfenniL conditions of mechanical and 
chemical combination, and to reduce them in every case to 
the i^mo or precisely sitnilar materials; and we might well 
iuvjkgliie that the api»aratus reiiuired to proihice llesh and 
, blood out of coarse fibrous vegetable siiUslances would be 
different from that wliicli liad to produce exactly the same 
results out of ready-made tlesh or blood ; and in a very 
broad sense we find that this is so. If we take u lar 
number of carnivorous animals, belonging to dillcrcnt funda- 
mental types, and a largo number of licrbivurous animals, 
and strike a kind of average of eucli, \>e shall Hud that 
there is, pervading the first gr()U[>, a general style, if wo 
may use the cxpres.sion, of the alimeutaiy organs, dill'erent 
from that of the others. There is a s])ecially curnivo 
and a specially luirhivorous modification of these imrts. 
But, if function were tho only (dement wdii(di lius guide' 
such modification, it might bo inferred that, as one fori 
mast be supposed to be best afb.ipted and nio-.t perfect in 
its relation to a particular kind of diet, that form would bt 
. found in all the animals comsuining that diet. Jhit t]ii> 
is far from being tho case. The Horse and tho Ox, for 
instance, — two animals who.^e food in the natural state is 
precisely similar, — are yet most dilfereiit as regards the 
Btructare of their alimentary canal, and the processor 
involved in the preparation of that food. Again, the 8ei 
and the Porpoise, both purely fish eaters, which seize mu. 
swallow and digest precisely tho same kind of picy in pre 
cisely the same manner, have a totally dillVnait anan 
ment of th^ alimentary canal If tlie Seals stomach i.‘' 
adapted in the best conceivable manner for the purpose ii 
fias to fulfil, why is not the Porpoise’s stomach an exae 
facsimile 'of it, and vice versa 1 Wo can only answer, tin 
Seal aud Porpoise belong to different natural groups o 
a>niinal8, formed different primitive types, or desceiuled 
from differently constructed ancestors. On this principl 
only can we account for tho fact that, wlierca.s, owing ti 
tho comparatively small variety of the different alimentarj 
substances met with in nature, few moditi cations woul 


.ppear necessary in the organs of digestion, there is really 
iidless variety in the parts devoted to tins pur|)ose. 

The digestive apparatus of inanrinals, as in other 
irertcbratos, consists mainly of a tube with au apertiiro 
>laced at or near either extremity of the body,- the oral 
nd the anal oritii^e, — witli muscular walls, tlie libres of 
which are so arranged as by their regular alternate coii- 
raetion and relaxation to drive ousNaiil'^ the eonleiits of Thf 
he tube from tlie tirst to tho last of these apei lures. 'I’lic laoutU. 
interior or commencing portimi of tliis tube ami (he parts 
irouinl it are greatly and variously inodilicii in relation to 
he functions assigned to them of selecting ami seizing the 
bod, ami prt‘pariiig it by varioii.s meelninical and chemical 
)i oee.s-.es fi»r tho true digestion wliich it has afterwards to 
imliMgo bebav it can be as.siniilated into the system. For 
this end it is dilateil into a ehaniber or cavity called the 
■Month, bordered externally by tlie lips, usually inu.scular 
ind pndiensilc, and siipjiurted by a movable framework 
w’hich carries the teeth,— organs tho .structure ami modi- 
ii'ations of which have been already described. Tlio 
•oof of the mouth Is fiu'ineil by the palate, t.*rmiiiating 
n‘himl by a muscular, contractile arch, having in .Man and 
some few (»ther species a median projection called uvula, 
beneath which the mouth coiuinunicalus witli the pharynx. 

Pile anterhir part t>f the ]ialate is c«)m])osed of mucous 
manbraiic tightly strcti‘lied ovir the Hat or slightly eoiieavo 
bony limina which sei»:Lrales the inoiith Irom tlie na.sal 
passages, ami is gtaiorally raised into a series of transverse 
Iges, which .sniiietime.s, as in Uiiminant.s, attain a con- 
sideiable developnienl. In the Hour of the mouth, between 
the rami of the mandible, amt siip)*orted behind by tho 
yoidiMii aj)paratu.s, lii'.s the tongue, an organ the, free 
suifaeo of which, espiicially in its iiosterior [lart, is devoted 
to tlie sense of ta.ste, but whieh al.M) by it.s great molality, 
being eoiuposed almost laitirely of miiseiilar libres, peiforin.s 
inijiort'int meehaiiieal funetions connected with masticating 
ami procurin'^ food. Its nioililieal Ions (>1* form in dilVcren'ci 
inamiiials are very mimeroms. between tin* long, extensili*, 
Vermiform tongue of the Aute4iler.-N, whicli is e-M iitial to 
the ]»oeiiliar mo'le of feeding of those animids, ami the short, 
ses.dle, ami almo.st fimctioiiless tongue ut lliii 1‘orpoisu, 
every intermediato eonditijin is foiiml. \Vhat'‘\er the 
form, the u[>[)e.r surface is always coNcred with numerous 
line papill'*, in wliicli the terminal filaments of the gustatory 
nerve are distribut(‘(i. 

in connexion with the buccul cavity is an i \tcn.-.i\c and Siilivary 
ounplex glandular aiiparatus which jioiiis its sccictioiis into gly-uds. 
it .sec oi ions which eonstitute the Ihiid eoiiiimady known 
as saliva. This apparatus eon.si.sts ol small glands em- 
bedded ill the mucous membniiie or submucous tis.siio 
Iming the cavity of the inoulh, and which are of two kinds 
(the lollicuhir and the raeeino.se), and of others in which 
Ihii M‘cn?ting structure is aggii'gated in distinct masses 
i'i*nio\cd some distance fioin the cavity, other tissues besides 
tlie lining membraub being usually interposeil, aud pouring 
their seerelioii into tin: cavity by a distinct tube (u* duct, 
which traverses the mucous membrane. To tin; latter alono 
the name of “ salivaiy glands is ordinarily aipropiiated, 
although the distinction bc^.tweeii them and the .smaller 
racemose glands is only one of convenience for di seri}»tivo 
purpose.s, their . struct lire being more orle.ss identical; and, 
as the Huid.s secreted by all biu;oinc mixeil in the mouth, 
their functions arc, at all events in great part, coniinon. 

Under the name «)f salivary glands are (omimmly iindided 
^ (1) the “ [larolid,” situated very su[)ei (ieially on tlic .--id') 
of the head, below or aruuinl the carlilagiiiou.s external 
auditory meatu.s, aud the secretion of vvliiclr cuh i.s (Ic) 
niuuth by a duet (often called Steno’s or Steiisini s) whi(;li 
crosses the mas.scter mu.scle and oiams into the u[»per ami 
back part of the cheek ; and ('J) the “ hubmaxiillary,’’ 
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ated in the ncclc,"hcar of below the angle of the mandible^^ 
and sending a lohgduct (Wharton’s) forwards to open in the 
fore-part of the floor of the cavity of tlie mouth, below the 
apex of the tongue. These are tlio most largely developed 
and constant of the salivary glatuls, being met with in 
various degrees of devdopiiient in almost all animals of the 
class. * Next in constancy an- (li) the “ sul)]iiigiial,” closely 
associated with the last-naim'd, at all L‘\cnl.s in the locality 
in which tlic sccreliuii is [i.iiircd out ; and (4) the “zygu- 
imitir,” found only in .s«)mi' animals in tln‘ check, just under 
cover of the niitcrinr part of tin; zygomatic arch, its duct 
entering llio. buccal ca\ily near lliit of the parotid. 

The most obvioii-i hincti >ii cumiiikmi to the secretion <>f 
these various gland arnl t'» lli.il of llic smaller ones placed 
in iho mucous mi iiiln mo ol I lie Iij>^, tiit* cheeks, the tongue, 
the palate and faiici-:, js, i|jij jiiccli.niie.il one of nioistening 
and softening tin- bn'd, to cii ible it thii more readily to be 
tasted, masliiatnl, and .s\vall()\M‘d, though each kind of 
gland may contribute in dilfercut manner and difTerent 
degree to peifoim this liiiictioii. The saliva is, moreover, 
of the grcatist impuilaiiee in tli<i lirst stage or introdimtiou 
to tin* digestive prni'e-<.s, as it disMjlvcs or makes a watery 
extract ot all soluble .siib'.taiices in tin; iuod, and so ]u*epares 
them to b'‘ fiiither a(‘t(‘(l on by the more potent digestive 
fluids met with .^ubse(|ueiilly in tlieir progrc.ss through the 
alimentary canal. In addition to tiie.se functions it seems 
Dow well establi'.lied liy experiment that saliva .serves in 
iMan and many animals t»> aid directly in the digc.slivc 
proce.ss, iiarlicularly by its pouer of iiidnciiig the saccharine 
tran.sformation of amylaceou.s sub.'.taiice.s. As a general 
rule, in mainnial.s the parotid saliva is more watery in its 
comiiosition, while that of thosubmaxillaries, and still more 
the sublingual, contains more soliil elements uiul i.s iu(»ro 
vi.seid, so much so that .some anatnmists con.suler the latter, 
together with the small racemose glands of the cheeks, lips, 
and tongue, as miieous glands, ndaining the name of 
Balivary only for the parotid. The.si‘ peeuliar pr(»pcrtie..s 
lire sometimes illustrated in a rcmarkalilo degree, as, 
for cMimple, tin*, great sei’rc-tion of excessively viscid saliva 
which lubricates the tongue of the Anleaters and 
Armadillos, a-soci.ited \\ith enormously develoi»cd sub- 
maxillary glands; wliilf, uii tlm other hand, the. ]»arolida 
are of great si'/e in lho.^e animals whieh habitually masticate 
.dry uiiil librou.s food. 

After the preiKiration which the aliment has uuJergone 
in the moulli, the extent of which vaiies immensely in 
dillercnt forms, being reduced almost to iiothiug in such 
hnimaLs a.s the Seats Jiml CVt:ice.iiis, whiih, to n.'^o the 
familiar expression, “bolt" tlieir food entire, it is 
swallowed, iind is carrioil along the a.'soph:igu.s by the 
Stomach, action of its muscular con Is into the stomach. In the 
gre:iti*r proportion of mammals this <>rgan is a simple 
Hai-c.ular dilatation of the alimentary canal, but in others it 
undergoes remarkable modilicatiims and eoinplexitic.s. The 
lining of the stomach i.s tluckly beset wftli tubular gland.s, 
which are generally c«>nsidercd to belong to two different 
forms, rc«M>gjii/.d>lc by their .striieluro, and different in their 
function-- the mo.>t numerous ami important .secreting the 
gastric juice (tin* active agent in sloniacliic digestion), and 
bonce c.dli-d “jH‘[>tie" glands, the others concerned only- 
in the clabonition of mucus. Tlie relative di-stribution of 
these gluuds in different regions of the walks of the stomach 
varie.s great ’ 7 in different animals, and in many s[>ecie.s 
there arc largo tiafts of the iniiemis membrane wliich do 
not secrelo a fluid h iving the properlie.s of gastric juice, 
and often constitute more or less distinct cavities devoted to 
storing and perhaps .softening or otherwise preparing the 
food for digestion. Sometimes there is a great aggregation 
of glands forming ilistinct thickened patclies of the stomach 
wall, us in thi*. Heaver and Koala, or cacu collected in 


pyrifoirm^pouches with a common narrow opening into tlio 
cavity, d^'in the Manatee and the curious Afripun Rodent 
Lophyivniys, The action of the gastric / fluid is mainly 
exerted upon tho nitrogenous which • 

it dissolves and modifies so as to render th^ capable of 
undergoing absorption, which is partly effeci^^ by the 
blood- vosseks of the stomach, though tho greater passes 
through the pylorus, an aperture surrounded bj^^cirpuiar 
muscidar valve, into the intestinal canal. Heretic! I^tues in , > 
ermtact with tho .secretion of a vast number of sm^rglands . 
called tho crypts of ijicberkuhn, somewhat siim|ar to 
tlu).sc of llic stomach, and also of several special g)dxids*'bf 
a different character, namely, the snuill racemose, du^enal, - 
or nriinners glands, the iiaiicreas, and the liver, ' 

The intcslinal canal ^a^ics greatly in relative Icil^Ul and'tntostinal 
capacity in ililfcrt*nt animiiks, and it also oflers,;ind|kifoId 
l)eculi!iritic.s of form, being sometimes a simple cylih^rioail; 
tube of nearly uniform calibre throughout, but ihuriri^ften 
subject to .'dtcrations of form and capacity in different 
jMirtions of its cour.'sc,- - the mo^t characteristic and (gnstaht i 
l)ciiig tiic division into an u[ipcr and narrower and u lovvpr ' 
and wider liorlion, called respectively the small arid. the > 
large intestine, the former lieing divided quite arbitrarily '• 
and artitieially inti> duodcmim, ^ . 

jcjuiiiim, and ili‘nm, and the latter 
into colon and rectum. One of the 
ino.st striking ]»ei‘.nliaritK‘S of thi.s 
]>aii of tho alimentary canal is the 
frequent presence of a divert icii' 
luin or blind pouch, the 
i'LMnm as it was lirst called, a 
name ge.ncrally abbreviated into 
“ cannim,’^ situated at tho junction 
of the large and Iho .small inte.-4ine, 
a structure presenting an immense 
variety of development, from the 
smallest bulging of a ]K>rlion of the 
side \vall of the lube to a huge and 
complex .sac, greatly cxcceiling in 
capacity the remainder of the ali- 
meiitaiy canal. Jl i.s only in herbi- 
vorous animals that the ciecnm is 
developed to this great extent, and 
among the.^e there i.s a l urious com- 
jilementury )vlatii)nsliii> between 
the size and ci)m[»lL*\ity of the organ 
and that of the stomach. AVhere 
tlm latter i.s sinqh* the caecum is generally the largest, 
and rtW vimr. Ijiith emenm and colon are often saccu- 
lated, a disjiositioii can.sed by the arrangement the , 
longiludimil bands of muscular tis.sue in their walls ; ^ but 
the small iiilLstine. is always smooth and simple-W^lled, > 
externally, though its lining membrane often exjltbits '• 
variou.s contrivances for increasing the absorbing surface ' 
without adiling to the general bulk of the organ, Bjuch ' 
as tho niiinerous small villi by which it is everywhere 
be.sct, and the more obvious transverse, longitiidinaV or.^ 
reticulating folds projecting in^o tho interior, met w^th iu 
many animaks, of which the “ valvuho connlventei^V.' of , 

Man form well-known cxanqdcs. He.sides the of , 

Lieberkulin found throughout the intestinal caffal,. ^ 

glands of Hrunner cunflned to the duodenum, there f 
structures in the iimcoms membrane, about tbp 
which there is still much uncertainty, called “ solib . 

‘‘ agminated ” glands, the latter more commonljf^ 
by the rnamo of “ Peycr’s patches.” lliest 
supposed to be secretory organs, which dlsch^S^ , . 
kind of fluid into the intestine, but arexMw.^(^>&ii(iNi^ 
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glands arc menibers. The solitary glands ore found scat- four regions or lobes, those includocl between the lateral 
tered irregularly throyighout the whde intestinal tract ; the fissures being tlie right and left central {rr and Ir) separated 
;c^minattf,'on:'the'(it3iSr h^nd, are alii^aya confined to the |* by the umbilical fissure, and those beyond the lateral 
’/fimall abundant in its lower part fissures on each side being the rigid and Lfi, l.deral lobes 

They are' flii^lBCt to gr^t variation in number and in size, {ri and //). The essentially bipartite eliaraeter <d‘ the 
and even’ Ifr' different individuals of the same species, and organ audits uniformity of construction thnmghout the 
alsQ.diffeif’fe/isharacter at different periods of life, becoming chuss arc thus not li>st sight of, even in tlie mod- complex 


Itw old age. 


forms. Tho left segment of the liver is rari'Iy oum|iliciUod 


, i ^e 4t^tillCt glands situated outside of the walls of the to any further extent, except in some cases by minor or 
' iniestilfa^C&hal, but which pour their secretion into it, are secondary lissiires marking off small lobules, generally 
and tho liver. The latter is the most inconstant ami irregular, ami never woitliy of any special 
imppr®i , on account of its size, if not on account of the designation. On the other liancl, the right sei;m( id. is 
of its secretion in the digestive process. This nsnally mon‘ cmnplex. The gall bladder, when pivsi iit, is 
so complex in structure and function, is well { always attached tv) the iimler snrlacc of the right central 
‘^veloped in all mammals, and its secreting duct, the bile lobe, sometimes merely iii)plied to it, in other eases deeply 
' ■duOt^’^Ways opens into the (luodennm nr that ])ortioii of fmbcddr.l in its .siibslama*. In many cases the fossa in 
tSo cataal which immediately .succeeds the stomach. It is which it is sunk is <i)iitinueil to the- free margin of the 
‘SituatiHin the right side of the abdomen in contact with liver as an indent, or oven a tuler.ably doeii ti.ssimi {rj). 

' the diaphragm and the stomncli, blit varies greatly in relative The portal fissure (/d, tlirougli which tho portal vein and 
and ^Iso in form, in diirerent groups of maiiinials. In 
• ihost mammals a gall-bladder, consisting of a pyriform 

•: diverticulum from the gall «luct, is present, but in many it fe*! 

wanting, and it is diilicult to find the rationale of its ^ 

.‘■^'jpresfehco or absence in ndalion to use or any other cir- / 7 *^ \ 

^^cdm^tiGmcc in the animal ccononi}'. /' /I iEii A 

•'V ''The descriptions of the livers of various animals to be I U / \ 

with in treatises or memoirs on comparative anatomy / I 

'aKi iS^bry difficult to understand for want of a unifoim I k J I / i V 

/Byatbto of nomenclature. The difiiculty usually met with \ jt Ic '{ ( \\ / 

^.^’hrises from the circumsiance that this organ is divided V /• f I ll 

sometimes, as in Man, riuminants, jind tlie Crhtrra, into p \^rr \ 

two main lobes, wdiich linvo been always called res[)e( tively l^J yj ' • 

.\:,Tight hlfd left, and in other cases, as in the lower ^lonkeys, cf 

■ CarfUv^Uf Imedivoraf and many otluT orders, into a larger ^ I 

number of lobes. Among the latter tlio primary division I 

^.^usually. appears at first sight tripartite, the wdiole organ uv,. u-oi!«/rt:uniMaii.' riannf (hr infi-iinr stnf.uvt.f m Mmtih.i-.i in.i of a 

% fit* I**! 1 1 1 *1 i w* I vii 1 ii'i 1 nbv* ihiiniiMl II** jM*sft?iiii ni mIUkIi***! Imiilii j . ii}‘|» i iiii** i m. iiiiihiji* iil 

'^COnSlBUngOiamUIcne, UlUCLl e^SllC 01 suspuisoi^ lom*, .n.MMntr.n.v th.-i.mM.l n,..,... m M.ih. ...luh, l-m-r m tl.r im.- 

■/.auCrtW'o lateral lobes, called respectively right ami left tiiu.ii u-tn , */Mhr .lu.tus v.homi**; r*. un muni.. vu\.i . ii»*' >. mi 

iJiW ' mi • • i. 1 i’ • • 1 ' M • 1* 1 rill* mi'j’ tin* f fmsiii** ; //^ llw 1 *‘H iHimiil Ii-mii* ; r/f, lln* 

^.yobei; This introduces contusion in describing livers by ti.r n.iir tissu- ; //, ti... i.n i-.i..,; /*, tiu, 

the ’same terms throughout the wliolo. scries of mamnuihs, i. ir n-nn.ii i.>im , ;*•, ti..- oniit it.iu ; «, iiio 

it'*'.: i.’l* • l.. 1 I i-i 1 T c n Ai 1 i\ r .Simrli.m li.l** , U.r citiuliili! Johi-; ./, the k*»! 1 l.l.ul.liM. 

y,E8 tllo right unci letl lobi s of the. ;Munki;y or Dog, fur 

fi'lnsfanco, do not (Uirrespoiid with [)aits designated by the lieputic urlevy enter and the gall duet eiiu'iges fnnu tlie 
,^^;;feamU namo in Man and the Sheep. There are, moreover, li\er, crosses this lobe traiisverM-ly, ne.ir the altachcd 
CO^d^tionS in which neither the bipartite nor the tripartite border of tin* livt‘r. Tho right lateral lobi* al\\.i\c> h..s ilio 
jiy^em of nomemdature will answer, which W’e should havo great vena ca\a (rr) either grooving itr, suiiace oi tunnel 
jf/'CO^iderable difficulty in describing w’ithout some moro ling ihrougli its substance near the innei or jell i iid of its 
i^'gCndral aystem. In order to arrive at such a system it attm hed Ixader ; ami a prolongation ol llie b»be to the Ic lt, 

appear^ ' desirable to consuler the liver in all cases as betwei*n tin* \eiii and tlio [»ortal ii.ssnn*, s«'inetinies a mero 

^primarily divided by the umbilical vein (see fig.ld, v) into flat tiack of liopatic .substanee, but inoiv (»lteii a prominent 
two segments, right and left. This corresjanuls with its longne-sha[)ed proce^.^, is the so-called “ Spigeli. in lobe ” (s'), 
development and with the condition characteristic of tJie hToiii llu'* nmlcr surface of the light lateral lobe a porliun 
inferior classes vertebrates. The situation is geiierallv partially detuchcil l)y a il .-aiie, and called tho 
Voflilfj ’division can almost aUvays be recognized in adult caiidatr h»bu ’’ (c). lu Man tlii.i o. abnn.st ob.Mdde, but in 
/ animola by the persistence of some Irace.s of tho umbilical mu-st mammnl.-; it is of con.^idcr.ible magnitiulc, and has 
' l^in ih'tbc form of tho round ligament, and by the po.sitiuu very convtant and cliaracti'ri.- 1 ic iclation.s. It is connected 


of tKS'Sitepensory ligament. * 


by an i^tilmu.s at the left (narrowt^^t or attached) end to 


WfioH'^the two main parts into which the liver is thus the S})igelian lobe, behind which isthmii.s the vena cava is 


entire, as in Man, the Itnniinaiit.s, and Cctdnn, always in relation to it, ch'.ninelling throiigli or gn»oving ils 


they'ftdj^ be spoken of as the right and left lobes; when surface. U generally ha.s a pointed ajii'X, and is (lee[)ly 
fi8sdrbd,''SB the right and left segments of tho liver, reserv- hollowed to iiccivo the right kidney, to tlie upper and 
ing fobe for tho subdivisions. This will involve inner side of which it applied. 

no for the terms right and left lobe w’ill no Con^idcraticiis derived from tin* comi)arativcly sinfill 
for divisions of the mure complex form of and siin[)le condition ol the liver of tlielTigiilate *, compart*:! 
large majority of mammals each segment is with its large, .si/e and complex form in the ('>innrtjru, 
fissure, more or less deep, extending liavc led to the |icrhai»s too liasty geneiali/atiou tliiit fho 
from ' towards the attached border, which are first type i.s related to a herbivorous and the latter to ?' 

All j left lateral fissures (fig. 14, ?’//’ and ///). carnivorous diet. Th(i excejitions to .'^ueh a pii'po-itum aro 
When deeply cut than the umbilical fissure very numerous. The fact of the great diffeieuee ])etv\ii‘ii 

M* |ripartite or trefoil-like fi)riuju.st the liver of the CV/amr. and that of the Se:n.s cannot bo 

seen that it is really divided into accounted for by difference of Imbits ol life, tliough it 
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perhaps may be by dUTcrencc of origin, upon the Kupposi- 
tioii that the former are moililieations of the primary 
branch of mammals frmii which the Ungulates, and the 
latter of that from which tlie i'arniiunu, are derived.^ 

CiucuLATojcY, AnsoumcNT, lli:srjKAT()Rv, AND Urinary 

STUMS. 

Blooth The blood of niiiniiii.iU is always red, and flaring tlio 
life of the anima] hot, liaving a nearly nniffiiin t.anperatiire, 
varying within a lew (h'^iees on c-aeli side of JOO'^ Falir. 
The (M)rpUM-li-s aie, :is n. iiiil in vertebrates, of two kinds: 
— ( 1 ) coloiiilc.^s, .spheroiflal, luiehiateil, ami exhibiting aime- 
boid movement.s ; wlnh* (-j the nmre numerous, on whiedi 
(l(‘[K‘nds fhfi eliar.ieteri'.tie hue of the Huid in which they 
are. suspended, aie eolounal, non-iiueleateil, tlattened, 
Blight ly bicoiicaMi di-^ks, with circular outline in all known 
.species except the (’ainels and Idainas, where they liave 
the elliptical form characteristic of the red corjmscles of 
lie. Illy all the otlier vertebrates, though adhering to the 
iiianinialian type in absence of nucleus and relatively small 
fii/.e. As a rule they are .smaller as well as more numerous 
thin in otlier elasses, but vary considerably in hize in 
dill’i'n'iit species, and not always in relatitui to the 
in ignitinle. of the. animal, a ^Moii.^', for instance, having 
ns l.irgi' cor[uisi‘les as a ilorse. Within the limits of any 
natural gro ip tlieie. i^, however, very ofleii some Biieli 
relation, the largest cor|»Uhcles being found among the 
large species and tlie sinalle.''t cor[uiscles among the small 
s[u'.eies of the group, but even to this generalization there 
are many exceptions. 'Flie tran.NVer.se diameter of th 5 
red corjuiNcles in Man aver.iei's of an inch, which is 
exceptionally large, and only e.vce -ded by the Klephant 
(j (.-((orfii and Kih nidta, They arc also 

geiier.illy largti in Apes, Rodents, and the and 

small in the Artiod:ict\les, lea'^t of all in tin? (Iiovrotains 
(Tniijtdus)^ being in T. jtirduirns and meminna not more 
thin 

Tie* lie.irt of mammals consists (»f four distinct cavitif‘s, 
two aurieles and two veiitrie.les. Usually the ventricular 
j»»iTioii is externally of conical fi»rin, with a simple apex, 
\»iit in \\\\' Sm nl't it is bioad and ilattenetl, and a dee|) 
notch bcparate.-. the apnal [muTioii ot each xfbituele. A 
tendency to tin.-, form is si'cn in the i'rturoi and the Seals. 
It is char.icteri.^tic of iiiaininals alone among verlei»rates 
tliat the right aurienkj-vcntneular xalve is tendinous like 
the left, eonsi.stiiig of Iiehl in their place by tibrous 
cmli (c//oy./.c fnuHniii) which arisf; from projections from 
the muscular walls of the veutiieular cavity {nmsrtfli 
Tn the Monotn ninta a transition between 
this <*ondilion and the siinj»lo muscular lliip of the 
S !nropsi<l<f, is observed. In most of the larger Ungulates 
a di.-.linct but rather irregular o.s.sIli(;iith>ii is <le\eloped in 
thf criitr.d tciiiliiioiis I'ortion of the ba.sc of the heart. 
PlooU- d’ho oiiliei-s of the aorl i ami pulmonary artery are each 
vc.s.sel.s. l,y .semilunar valve.s. The aorta is single, 

and an lies over tlie left bronchial tui)e. After su[)plying 
the li.ssues of tlio heart iiM'lf with blood by means of the 
coronary ai ti iic.-., it eives till’ large ve.s.M'ls ('* carotid *’) to the 
head and (“ biMcliiaU’) to the anterior extremities, Tho 
mode in whicli tlnst; vcs.-^els arise from the aorta v.arie.s mucli 
in ditlerent mammals, ami the .study of their dispositimi 
affords soree guide to elasNlfication. In nearly all cases 
tlie right braclii d and carotid have a coininon origin (called 
“innominate artery’’ in anthrojxUnmy). The other two 
vc-.sels may come off from this, as i-; tlie rule in Ungulates, 

’ Srr “ Lfcluns oil tin (’nliijnl iliv Ali.itoiiiv of till* Olg.lUS of 
ol tin; Mmiimiilia,'’ MuhmL TtmcsmulUaMc^ I'cb.-Dcc. 

J>72. 
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the cointnoii trunk constituting tho “anterior aorta” of 
veterinary anatomy; or they may be detached iu various 
degrees, both arising separately from the aorta, as in Man, 
or the left carotid from the innominate and the left brachial 
from the aorta, a very common arrangement, or the last 
two from a common second or lett innominate as in some 
Rats and Iiiscctivoros. Tho aorta, after giving off the in- 
tercostal arteries, jiasses through the diaphragm into Ilie 
iilxlornen, and, after supplying the viscera of that cavity by 
iiieiinsof the gastric, hepatic, splenic, mesenteric, tcjiial, and 
spermatic, vessel.s, gives off iu the lumbar region a large 
branch (iliac) to (su h of the hinder extremities, which also 
.sui)p]i(3.s the peUie, xiseera, and is continued onwards in the 
middle line, givatly diminished in size, along the under 
slirfaeo of tlie tail. In certain mainmal.s, arterial plexuses, 
called viinihillity formed by the breaking up of the 
vessel into an iimmMise number of .small Inuiks, which may 
run in a straight course paralli;! to one another (aa^in the 
limbs of Slotli.s and Slow Ueniurs), or form a closely packed 
network, ns in the intracranial plexiuses of Uuminants, o^* a 
s[H)nge-like mass of convolulL*d ve-s-scls, as in the intercostnls 
of Cetaceans, me pei’idiaiitics of the vascular system the 
meaning of which is not in all cases clearly understood. 

In tlio iUtturtf they me. obviously recei>tacles for contain- 
ing a larg(j cpniititv of oxygciiatiMl blood available during 
tho prokuiged imimision, with eon.spciuont ab.sence of 
n-spiration, to wliii*h tlii-so miinials are subject. 

The ve.ssels wliicli return the blood to the heart from the 
Iicad and ii|>per extremities usually unite, a.s in Man, tu 
form tlie single coeo sH/inior (u* jirecaval vein, but 
in .snine In.sectivores, and Rodents, and in tho 

Kiet>h:int, and all Marsupials ami Moiiolremcs, the tw'o 
siHu*rior ciival veins vuUn' the light aiiriele W'itliont uniting, 
as in birds. Jn Siaks mid some other diving mammals 
there is a lar^o venous sinus or dilatation of the inferior 
e.ivji immediately below the diapliragm. In tho Cetacea 
tho piir[)oso oi tills is .supjilied by the imineuKo abdominal 
venous jilexuse.s. As a rule llio veins of mammals are 
furnished with valves, but these are said to be altogether 
wanting in the and in the superior and inferior 

cava, subclavian and iliac veins, the vein.s of the liver 
(both tiortal mid liepatie), heart, lungs, kidneys, brain, 
and spin il elmul of oiliiT nrammals. ^Many of the veins 
wnthin the. eimiium me included in spaces formed by tho 
separation of the lamimo of tho dura mater, and do not 
admit of being dilated beyond a certain size; those are 
termed siniiNes. 'I'lio portal circulation in mammals is 
limited to tin*, liver, tho portal vein being formed by the 
superior and inferior mg.senteiic, the splenic, the gastro- 
(*pi[>loie, and the pancreatic vein.s. Tho kidney is supplied 
solely by arterial blood, and its veins empty their contents 
only into tin; infeiior cava. 

The (ihsiulnut or lymiJtatir system of vessels is very Uvne 
completelv developed in the MamnuiUa, Its ramifications 
extend tliroiigli all tho soft^ tissues of tho body, and con- 
vey a colourless Haiti called lyin[»h, containing nucleated 
corpu.si'les, and also, during the pruces.s of digestion, the 
chyle, a milky iliiiil taken up l)y the lymphatics (hero 
ealled lacteal.s) of tlio small intestine, and pour them into 
the general vascular .system, where theyjnix with the 
venous blood. The lymphatic vos.seIs of the hinder 
extremitie.s, as well as those from tho intestinal canal, unite 
in tho abdomen to form the “ thoracic duct,” tho hinder 
end or coinincnceinent of which has a dilatation called the 
rcirj>f,tcnf am rh/f/l. The duct, which is of irregular size and 
sometimes double, often dividing and uniting again in its 
course, or even becoming plexiform, passes forwards close to 
the bodies of the thoracic vertebraj, and empties itself, by 
an orifice guarded by a valve, into tho great left brachio- 
cepbnlic vein, having previously received the lymphatics 
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from tho thorax and the left side of the head and left 
anterior extremity. Those from tlie right side of the head 
and right anterior limb usually enter by a small distinct 
trunk into the corresponding^ part of the right brachio- 
cephalic vein. The duct, and also the principal lymphatic 
vessels, are provided with valves. 

Lymphatic glands, rarely met with in the 
are* usually present in mammals, both in tlie gcnernl and 
in tho lacteal system, the latter being called “ mcseiiteiie 
glands,*' f They are round or oval masses, situated upuu the 
course of tho vessels, which break up in lliiuu and usmuuc 
a plexiform arrangement, and then reunite as they (‘lueri'O. 
No structures corresponding to the pulsating “ lymphatic 
hearts" of tho lower vertebrates have been met with in 
mammals. 

Dnollesa Associated with the vascular and lyin]»liatic systems an* 

^UtnJs. certain bodies, the fiinclio:!s of which an', not propel ly 
understood, and wliich arc usually, on account of then- 
general appearance, grouped together under the name of 
“ductless glands.” Of these th-i “.'ijdeen ” is the. largoM, 
and single, always placed in mammals in relation to tin* 
fundus or left end of the stomach, to wliich it is attached 
by a fold of peritoneum. It is dark coloured and sjioiigy in 
substance, and 1ms a depression on one side or “ liiius,” 
into which tho splenic artery, a branch of the codiac axis 
of tho abdominal aorta, enters, and from winch the vein, 
which joins the portal system, emerges, ft varu s much in 
size and form in dill’cn'iit m.immals, being relatively very 
srtiall in the (khicen. It is sometimes almost spherical, but 
more often flattened, oval, triangular, or elongated, and 
occasionally, as in Monotremes and most Marsupials, tri- 
radiate. The “ .siqa-arenal bodies *’ or “ adn'iiaL ” are two 
in nunibo|, each situateil either in contact with or at a 
short distance in front of llie anterior extremity of tho 
kidney. They arc almndantly suj»iilicd willi nerves, and 
are much larger ivlati\ely in early than in adult life. 
The “thyroid body," or ratlier l»odies, for there are gem*- 
rally two, though in Man and some nlln r .spccii's connec*tcd 
by an isthmus passing across the middle line, are constant 
in mammals, tliougli only met with in a rudimentary con- 
dition, if at all, in other vertebrates. Tiuiy are .situated in 
the neck, in contact with tlio sides of tho anterior ex- 
tremity of the trachea. The “tliynms” lies in tho ante- 
rior part of th»j thorax, between llie stermiin and tho grout 
vessels at the base of the, lieait, and difl'ers from llielliyroid 1 
in being median and single, and having a central cavity. | 
It attains its greatest development during the period of 
lactation, and then dimiiiihhes and generally disappear.^ 
before full growtli is attained. 

Nostrilii. Jieapirafoi'i/ Organs.' -Mamnftils breathe oerasioiiully 
through the mouth, but usually, and in many casc.s 
* exclusively, thrmigli tlm nostrils or nures. These aro 
apertures, alw^ays paired (except in the toothed 
whore they unite to form a single external o[»oning), and 
situated at the fore part of the face, generally at or beneath 
the end of the muzzle, a iftedian proinincnce above tho 
nu’Uth. This is somotimes elongated to form a probo.^cis, to 
the extremity of whicdi the nostiils are carrii'il, and whicli 
attains its maximum of dcvclopmout in tlie Hlephant. Tu 
the Cetacea the nostrils art* situated at aconsiderablcdistamv 
behind tho atiterior end of tlie face, upon iho highest pari 
of the head, and are called “ blow-lmles,” from the peculiar 
mode of respiration of the.se animals. The nostrils are 
kept open by means of cartilages which surround their 
aperture, and which many animals have the jiowcr of 
moving ho as to cause partial dilatatiou or contraction, 
in diving animals, as Seals and ('V^rw, they can be com- 
pletely closed at will ro as to prevent the entrance of water 
when beneath the surface. Tho pas.sage to which the 
nostrils lead is in most mammals filled by a more or leas 
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complex sieve-liko apparatus, formed of the convoluted 
tiirbinal bones and cartilages, over wliich a moist, vascular, 
ciliated mucouR membrane is spread, and wliich iiUcr(v[.ts 
particles of dust, and also aids in wurtiiiiig lie* inspired uir 
before it reaches tho lungs. In the in wldcli 

these functions aro performed by the walls i f the hmg 
tubular proboscis, this apparatus is eiilirely wauiiu'j. '1 l.o 
naiiil passages have tlie organ of .''inell situated in tlmr 
upper part, and coiuiminicati*. j)(»stenorly with the pliaiMi\, 
and through the glottis with the “ tracliea" or windpipe, a Tr .lica. 
lubf Ly which the air is conveyed to and from the Ime^*-. 

I The permuiiont patency of the traclieii dmiuL^ the \aind 
I iiioviancnts of tlie neck is provided for l^y its walls bciiig 
! stitloned by a series of cartil.iginoiis rings (»r lumps, wliiUi 
j in most inannnals are iucoiu[ilele behind. I lasing enlend 
; the thoi.ix, the trachea l»iturcate.s into tlie tw»> bronchi, oiio 
! of which enicrs, and, disiding dii’liotoimni.^ly, uiinitics 
: llirouiih, each lung. In some of the t'tfurnt ainl 
j ((•uftiht a tliird iiroiiclius is given (»ir from the lower pait 
I t)f tln^ trachea, above its bifiire.itioii, and enters tlie rielit 
I liiiiir. 

I 1he upper end of the Iraclie.i is modilled Into the- organ Larynx, 

I of soice. or “larstix,” the air passing tlirniigh ssliieh to and 
I from tin* lungs is nnnh* use of to .set the edges of the “ vocal 
cord*,” tibnms bands stretelied one oui'ueh .^ide of the tube, 
into vibration, d'ln* liryiiv is cdiiijuih iI of several eartil- 
ag(s, <if whieli the “llisroid,” the “eiieoid," and the 
“ ai \ teiiold ” are tlio pi inci[ial, mo\ed u[M)n one aimllier by 
mineles, and suspended from tin* hsoidi.in aich. iJy 
I alb ration nl the n latise po^llio^ of tlie.e emtilages flio 
cord*, can be- tiLddemd or rela\i*d, appiMximated or divaii 
catnl, as requirf-d to modulate tin* tnjie and volume of tljo 
Voice. A median tongin'-shai'ed tila’o-earlilage at tin* top 
of tin* larynx, the “epiglolti.s,” ju'oteets the “ i.'lotli.s,” or 
apertiiie by which tin*- larynx commiinnabs witli tho 
pharsnx, from llie entry of particles of Inod dining de|.'lu- 
tiliiMi. 'rile form of the larynx and d •veln)'meiil of the 
\oeal colds present many vai iatinns in dilh-rent iin ml'cis 
of the class, the greritc.st moililii'alion freiu llie oidiu.ny 
tyiie being nut with in the iV/rNe.r, when* tlie aistenoid 
eaitil.'igi ^ and epiglottis are united in a tubular manner, 
project into the iia.sal jiassagc, and, being erinped by tlie 
muscular posterior luargiii of the [lalate, [iin\ ide a din et 
channel of cvuumiiiiicativui from the lungs In llie exb rnal 
siiUace. An apiuoach to this eondilioii is met with In tin* 
Hippnpobinms and some other rngul;ite>. Neaily all 
mammal.'' have a Miiee, althongli snmetimes it is oiily evr 
ciseu at seasons of sexual exiiteinent. Some Mai'.^iijiials 
and lAleiitales appear to be quite mute, in no mammal is 
there an inferior larynx, or “s-Minx, as in binl.s. 

d’lie tljiu'sieie cavity of mammals (litl’ei,' fumi that of the Pin- 
Sffftrofsifh in being completely .'‘epai.Lted liom the abiloiinai i'la'agni. 
by a lauM-ular partition, the “diaphragm, ’ attached to the 
veitebial <-oliiniii, the ril^, and the ^U■nlnm. Thi^ is much 
ari’hed, witli the eon\exity towards llie llioni.v, so that when 
its fibres contract it i > llaltein'd and the cavity of the thorax 
! inere:iM-d.ainl wlieii theyare rela.xed the cavity isdimiibmlied. 

Tlic lungs are .suspended freely iti the llmrax, one on eacli LcngH, 
side of the, heart, Im ing attaf Inal only by the, loot, which 
consists of the brojicliiis or air-tube, and pulmonary aileiii s 
and veins by which llie blood is jia.-'sed backwaiils and 
foMVurds betw(M‘M tln^ lieart ami the lung.s. The remaining 
part (d tlio .siiiface of (‘ueli lung isco\ereil by .scions mem- 
brane, the “pleura,” and, whatever the st.iti* nf dirten.-ioii 
or ciiiitrarlion of the chest wall, is aceuralely in conbet 
with it. Iii.spiration is eflecled liy the n.ntraelion of tlio 
diapliragm, and by the intercostal and (<tln r niii-ele-; ele- 
vating or bringing forward the ribs, and tliiis tlimwing tho 
.«teriium farther away Irom llie veilebral enliimii. As tho 
Burfacc of the lung must follow tho chest-wall, (ho organ 
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is itself expanded, and air rushes in through the trachea 
to fill all the minute cells in which the ultimate ramifica- 
tions of the bronchi terminate. In ordinary expiration 
very little muscular power is expended, the elasticity of 
the lungs and surrounding parts being sulficieiit to cause a 
state of contraction and to drive out at least a portion of 
the air contained in the cells, wlien the muscular stimulus 
is withdrawn. Tlie luiigs are soinetimes simple externally, 
as in the Sirmlti (where tliey are greatly elongated) and 
the CV^/cm, l>nt tlicy are nioie often divided by deep 
fissures into one or iimrc lolx's. The riglit lung is usually 
larger and iiion*, snlullvidod than llie left. It often has a 
small distinct lohe lirliind, wanting on the left side, and 
* hence called ./-//w. 

iUrsacB. Most mainmals have in I’onnexion witli the air passages 
cerlain divi*rliciili or i^omdics containing air, the use of 
which is net nlway-. easy to divine. The numerous air 
sinuses .<il Idled liclwccn the outer and inner tables of the 
boinis of the head, whicli in .Man are repn'sented by the 
antnnn of Highmore and the frontal and sphcaioidal sinuses, 
and whii-h attain their inaxiinum of develojiment in the 
Jndi iii ICIcphant, are obviously for tlie lULM-hanieal pur- 
pose of allowing expansitui of tlie. l>one surface without 
iiicreisc; of wi'ight. 'fhey are euniiected with llic nasal 
jiasMigcs. The Ihistaehian tubes pass from tlie back of the 
pharynx into tlie c.a\ ily of the tyinjianuin, into which and the 
mastoid cells they allow air to jiass. In the thero 

are large poht-pharyiigeal air sacs in connexion with them. 
The Doljiliins have an exceedingly complicated system of 
air sacs in connexion with tlio nasal jiassages just within 
Hie nostrils, and the 'fapir and Horses have blind saes in 
the same situation. In the mules of sonu' Seals 
and M'trrorftliUfs) large [K.uclies, which the animal can 
inllato with air, but whicli at otlu-r times are flaccid, and 
whicli an* not drveloped in the. young animal or tlie female, 
arisi* from the uinier part of the nasal ]»assages, and lie 
iiiiinediatfly under the skin of tlie face-. These are very 
an iloguus, altluuigh not in the same situation, to the giiliir 
pouih of the male Jlustard. 'I'lie. larynx has frenucntly 
iiiemliranmis |»oiiL'iies in coniiexiaii v\itli it, into which 
air passes. These may be lateral and o[)oning ju.«t above 
tlie vocal ciu’ds, cuidliluting the. i«irrn/i IfU'iiinjis^ found 
ill a rinliineiitary .slatr in Man, and attaining an enormous 
devcltipmciit, reaching ti) tlie .slmulders ami axilhe, in some 
of ih i Anthioj)oid A[)es ; or they may be meilian, opening 
in front cither above or lu-luw the thyroid and cricoiil car- 
tilage-, iis in the Howling and other Monkeys, and also in 
tin* ^Vhaleln»nc, Wliales and fbeat AntiMter. 

Kidneys. rri/nir// Or-htua.- The kidiicvs of mammals are more 
compact and dclinite in form than in other vertcbrulc.s, 
lieing n.-iially more (H’ ]e^s oval, with an indent on the side 
tinned towards the middle line from and into which the 
■\i--m1s and ducts pass. They are distinctly divided into a 
cintied .‘a-cretory ]»oition, composed mainly (*f convoluted 
liibf-, and containing Mal|Mgliiaii bodies, and a medullary 
evcii'iiiig j»iirli,)n, formed of straight tubes converging 
towaid- a papilla, embraced by the coiiiriiencenient of the 
iiretci- m duet of tlie organ, 'riie kidneys of some, 
inammal.-. as iint'.l .\b)idvi‘}.s, ( \irnivore.s, luMlonts, itc., are 
slnipi •, with a ^ile.de jmpilla into which all the renal tubuli 
imtcr. In i-theiv, as Man, there are many jiyramidsof the 
meiliillary portion, eaeh with its jiajulhi, ojiening into a 
divisiuii (ca.y\) of the n[iper end of the ureter. Such 
kidneys jire, (ither in tlie embryonic condition only or 
tlironghout life, l-ladated cm the. surfaeo. In some cases, 
^l^ in Hears, St als, and iKpecially the ^ the I(»bulaiion 

is c n ricil fiirtlu'r, the, wholi* organ being cornpo.sed of a mass 
of lenulos, loicely united by connective, tissue, and w'itli 
W'parat.' din ts, wliicli .soon join to form the common ureter. 
In all mammals cxcejit the Monolrenie.s the ureters tormi- 


ALIA ,y0US SYBTUM, 

naie by slit-like valvular openings in tho urinary bladder. Bladder; 
This receptacle when filled discharges ita contents through 
the single median urethra, ^hich in the fK^ale is almost 
invariably included in the penis, and in females of : 
some species of Rodents, lusectivores, and'XeinurB has a 
similar relation to tho clitoris. In the Monotremes, ihough 
the bladflor is present, The ureters do not eutoi: it, but . 

into the urogenital canal some distance below .it,rt^ prince 
of the genital duct intervening. . . •’ 

NkuVOUS Sv.sTKM and OrOAXS op SENSBit'^ ^ < 

The brain of mammals sliow.s a higher condition .of fimin. 
organization than that of other vertebrates. The cerebral, 
liemisphercs liave a greater preponderance compafad tO.. 
other ])arts, especially Ihc so-called optic lobes, or. 
corpora (piadrigcmina, which are completely concealed by 
them. The. commissuril sy.‘jtL‘m of the hemispheres^, is 
much more complete, both fornix and corpus callosum 
being pri-se.nt in some form ; and, when the latter |s 
rudimentary, as in Marsupials and Monotremes, iti|4efi-> 
ciency i.s made ii[> for by the great .size of the aoterlot;^' COU^ ' 
iiii.ssure. The lateral lube.s nf the cerobelliim, wautitJg,ia* 
low'cr vertebrate.s, arc well developed and connected at 
transverse comrnissnie, the puns Varolii. Tho whole birain,\ 
owing esp(‘cially to the si/e of Ihi^ cerebral hemispheres, ial 
con.sideraldy larger r(‘liilively to tho bulk of the animal 
tlian in otlua* (•la.''se.s, hut it must bo recollected th^t 
the. size of its brain depends upon many circumstapces 
besides the degree of inlelligenre which an animal pos- 
se.sses, although this is e(‘rtainly one. Man’s brain is* 
many times larger than tlnit of all other known mammals 
of cHpial bulk, and even three times as large us that of the, 
most nearly allied Ape. Kqiial bulk of body is / here 
jnentioned, Ihmmusi-, in diawing any conclusions from.'.thO' 
size of the brain compared with that of tho entire auioml,* 
it is always necessary to take into consideration the^.'faot 
that in every natural groiqi of closely o.llied animale th0‘ 
larger s[)ecies leave much smaller brains relatively to thlit. 
general size, than the smaller spe(‘ies, so that, in making 
any cireclivo eoniparison among animals l)elonging'. to,’ 
diHe-reul groups, specie's of tho same size must bo selecitcd. ’ 

It may bo true ihat tho brain of a Alonso is, us cumparedi 
w’ith tho size nf its body, larger than that of a Man, btt^ it 
it were possible to reduce an animal having the gewftlv 
organization of a Alan to tho size of a Alouse, its blpU'; 
would doubtless be very many timc.s larger; .and convers%,: 
as shown by lln* lapitl diminution of tho relative sizeof.'the' 
brain in all the large, members of tlio Rodent order, aMouse'l 
niagnitied to the size of a Alan w'ouid, if the genorabrula^v 
were oiiseiwed, liavo a brain exceedingly inferior in volum^ 
Altliougli the brain of Iho large siiecies of AVhales.^ia, as 
comnioiily staled, the smallest in proportion to the bulk of 
llic nnitnal of any inammal, this does not invalidate tho,, 
geiier.il ])ro[Hisition that tlie CHnrea liave very larg&.braiuS’; 
compan*d with terrestrial mammaks, as the Ufigul^ioi 
oven the aipialie tSirema, as may he proved by pmS^ng the 
i'rain t)f a ])ol[)hiii by the side of that of a Sheep. pr.'Pi^P) 
j nr a Manatee of oipial general weight. It is ouly'^^bccause ; 
j lh“Uiiiver?.ally observed difference between tl^ 
nf increase of the brain compared with .that dl body' 
heconu's so onormoii.s in the.se immense creaturQa|b^‘they 
are accredited with small brains. r 

Tile presence or absence of sulci " or fi8SUjre{^i^‘.tb.6'6ur- 
face of tlie liemisphere, dividing it into or 

t:yri,” and increasing the supcrficios of 
matter, as w*cll as allowing the pia mater ;..wH]h^^*l!iptrient 
blood-vessels to penetrate into the cere^ralisy^|||ra^ 
somewhat similar rules. They are to tfae 

liigh or low condition of u1b<^ 
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in a great degree to tiie.«lse of the . cerebral hemispheres. 
In very small specisj^j^tljll groups, even the-Tnma^#, they 
are absent^ and;ift|i^!f’:iwge 8 t species of groups so low in 
.the scale and Edentates they arc found. 

' They reswh of development in the Cetacea, 
The researcKos of paleontologists, founded upon studies 
casts if . tlie. interior of the cranial cavity of extinct 
''in form wii \hown that,* in many natural groui»s of 
m^i^al^ if pot in all, the brain has increased in size, and 
, . riwms^pl’eiity of surface foldings, witli tlio atlvam-e of 
^?hn(i,'-^ltidicating in tliisj as in so many oilier respects, a 
; giudual^jg^gress from a lower to a liiglier typo of develop- 
t;U^ent.\ , , 

Nerre*. ,r .Tho; twelve pairs^of cranial nerves gmicrally recognized 
.fin irerteibrates are all usually found in mammals, tliou^di 
'thh oitt^tocy T*erves arc excessively rudimentary, if not 
nllogetber absent, iu the Toi»thed Whales. The spinal cord, 
'or coufcuafeion of the central nervous axis, lies in the caiud 
ioj:meivJ>y tie neural arclies of the vertebrio, and givi‘s otF 
compound double-rooted nerves of the trunlc and the 
Aoxtreljlities corresponding in number to the vertebrae, 

' the interspaces between which they pass out to 

destination. Tlio cord is somewhat enlarged at the 
' two points where it gives oil’ the great nerves to the 
.^anterior arid the posterior extremities, wliieli from their 
^interlacements soon after their origin arc called respectively 
jjrachial and lumbar plexuses. The ganglionic or 
sym^athstic portich of the nervous system is well developcil, 
•/ . , and presents tew modifications. 

Sense'pf .. The sense of touch is situated in the skin generally, but 
tottcb.)!/ is most acute in certain regions more oriels specialized for 
the purpose by the presemio of tactile papilhe, such as {»or- 
tioris of tho face, especially the lips and end of the snout, 
and. the extremities of the. limbs when tlicse are used for 
other purposes than mere progression, and the under surface 
;bf tho end of tho tail in some Monkeys. The “ vihrissjo” or 
-long stiff bristles situated on the face of many mammals are 
.rendered extremely sensitive to touch by the abuiiduut 
supply of branches fnun the liflli nerve to their basal 
'"^apilhe. In llat.s, the extended wing membranes, and proli- 
'^bly.alao the large cars and tlie folds and [ireiniiiences of 
skin about tho face of some species, are so sensitive as to 
receive impressions even from tlie ilifferent degrees of resist 
,anc$^of the air, and so enable tlie animals to avoid coming 
! intact with obstacles to their nocturnal flight. 

the other special senses are conlined to flic 
;T««lii'' ?hBa(l.. , Taste is situated in the papillm scattered on the 
dorsal surface of the tongue. Tho organ of sme.ll is [u-cseiit 
‘ •' ' vyn ill mammals except the Toothed Whales. It coii.sistsof 
(fin ramification of the olfactory nei\es over a plicatetl, mol'^t, 
;^^’tauC0U3 merabrane, suptiortcd by folded plates of bone, 
'*! placed pp each side of the se[)tiim nasi in the rouf, or often 
I*' ® partially distinct upjicr chamber of the nasal passage, 
^ arranged that, of the air passing into the lungs iu inspira- 
'> ^ion,;Rpme comes iu contact with it, causing the perception 
atjjy; odorous particles wdlh which it may be charged. 
'* Jlanj^'^mmals pos.scss intense powers of smelling cer- 
. taiUiOdptir? which others are (jiiite unable to appreciate, 
and tbjB loliluenco which this .seri.sP! exercises over the well- 
being of.,Wny ^pneies is very great, especially in indicating 
the^proitimity of others of the same kind, and giving 
wa)&ijiig^^.‘^ot. tho approach of enemies. The dcvclop- 
nient,i|iA^odification of the sense of smell is pnibably 
that of the odorous secretion of the 

auds. 

i if .eight is quite rudimentary, and even con- 

cealeCM " le integument, insPme burrowing liodents 
Rod is most imperfectly devcli)})ed in the 

Dolphin of tlie rivers of India. 
Zr ill eyeball bae the^ structure 
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characteristic of tho organ in the higher Veriehmta^ con- 
sisting of parts through which the rays of light are 
admitted, regulated, and concentrated upon the sensitive 
expansion of the optic nerve lining the posterior part of the 
bull. A portion of the fibro-vascular and hiirhly j)igmrnted 
layer, the choroid, which is interpo.sed belwcen the retina 
and the outer sclerotic coat, is in many mammals iiiodilied 
into a brilliantly coloured light-rellecling sin face, the 
tapflnm hirithnn. There is never a peeten i>r niarsu[)ium, 

‘d\ m i\{{} t^anropsida, nor is the sclerotic eu-r suppiuled 
]»y a ring (»f llatteiied ossicles, as is so freijiiently the case 
in the lov\er \orlel)rated classes. The eyidiall is nio\ed in 
various directions by a series of muscles -the four recti, 
two oblu|iil, and, except in the. higher PriuoUrSy a posterior 
retiMclor muscle called clioanoid. It is protected by tlic 
1 lids, i^enerally ilistinctly separated into an upper and a lower 
I movable flap, which, when closed, meet over tlie front of 
[ the eye in a more or less horizontal line ; but sometimes, a.H 
I in tlie /.SVyr/z/o, the Ihls are not dUlinct, and the aperture is 
circular, cloMng to a point. In almost all mammals below 
the Prinaifis, except tln^ ('itanfi^ ji nictitating membrane” 
or third eyelid i.s plueed at the inner corner of tlu'- eyeball, 
and works liorizoiitully across the front of tho ball within 
tho true lids. Its net ion is instantaneous, being aj^uironlly 
for the pill pose of cleaning tlie front of tho transparent 
cornea, a function which is iinneeessary in animals whoso 
eyes are liahitually bathed iu water, and which in Man and 
his nearest allies is performed by w inking the true eyelid.s. 

Exci'pt. in i^f/area tho surface- is kept moist by tlie si'erelimi 
of the lacrimal gland, placed inider the upper litl ut its 
Ollier side, and tln^ lids an‘ liibiicated by the- IlarderiiUi 
and Meihomian glands, tin; foimer beliiii Kiluated a.t tlio 
inner side of the orbit, and especially rel.ated to tho 
niclilatmg membrane, the latter in the lining membrane 
of the lids. 

Tho organ of liearing is emdosoil in a bony eapsiilo Hearing, 
(jjeriotic) situated in tho side of tlie load, iiilercahited 
belwieii the posterior (occipital) and the peiiiiltiniato 
([cirietal) .segimmt of tiio skull. Itlias, iu eommoii with 
other vertebrates, three seinieircular canals and a ve.-tiiiulo, 
but the cochlea is more fully dovelo[M'd than in S(tnrt)jn<t(/aj 
and, except iu the .Moiiotreuies, spirally convoluted. Tlio 
tympanic cavity is often dilated below, forming a smooth 
rounded ]»roniinence on the base of llie skull, the tympiinio 
bulla. Tile ihice ]u*iuci[)iil o.ssich s, the “ malleii’^,” ‘‘ incus,” 
and “ stapes/’ are always present, but vari.ihh* in eharaeters. 

Ill the Sf /’(■/{ iff, ( 'vtw'KU ami Seals they are massive in foim, 
being iu the first-named onler of huger .si/f than in any 
oilier maniimils. In tlic dar^fi llie imdleiis is ankylosed 
to the l}iiipaiiie; in ether inamni ils it i-; connecli d only 
with the iiiembrana tynipuni. Tin’ stapes in the lower orders 
— Edentates, Mursujiials, and Monotieiins has a great 
ItMidency to assume tho eoliimiiar foim of the (‘(UTe.sjiond- 
ing bone iu Saanfpsnftt^ its two rami entirely or partially 
coalescing.’ The tympanic nnanbraiie (diiim of the car) 
forms tie- outer wall of the cavity. In the fa tal state it is 
level with the extc-rnal surface of the .skull, ami remains .so 
permanently in a few- mammals, as the Aineiican Monkeys ; 
but coninionly, by tin- growlli of the M|iianins,il iKtiie, it 
becomes tlee])ly buried at the bottom of a bony tube 
(vaatu.'i which is onilimual to tho * 

surface of the ."kin in a fibrou.s or libro carlilagiiious form. 

Ill Whale.s, owing to tho thickncs.s of the siiln-ulaneons 
adiposo tisMn‘, this is of groat leimth, and is also extremely 
narrow. In 11111.4 at]iiatic and Imrrowing animal-^ tho 
nicatii.s open-; upon the surface by a .^’imiile apeitun-, bull 

•I’ll! niiM|i(i<‘.'itinn'H (»r tticse l)ont :> :in f'ill\ ilt-Hriil'. .1 l-; 

“ Moi]iii'jloj;y of the. .Muniinnliun 

Bcr. 2, vol. i, pp, 371-4117, v'* J’'” 4 .mv i Jy/H. 
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in tins largo majority of tlio class there is u pn »jef ting fold 
of skin, strengthened by fibro-cartilagos, (jailed the pinna 
or auricle, or “ external ear,” of very variahlcj size and 
shape, generally movably artic’ulated on the skull, and 
j)roviiiod with muscles to vary its position, as it helps to 
collect and direct the vibrations of sound into the meatus. 

llKI'KonrCTIVK OfiOANS. 

Testes. Tn the inahj the tcslcs ivlain nearly their primitive or 
inlcrnal ]M>siiion tlinMi'dimit. hte in the 
Slrr'niit, nio^t. /Vo/>f/.sv7VfY/, 

and Seals, Init- in ntlur onlea.s they cither periodically (as 
in /i%/cy///o, lii.<f<nr<‘rn, and or perman- 

ently pass out. of till: alMbuiiinal cavity through the inguinal 
canal, forming a [H'ojcction beneath the skin of tlio 
]K‘rim‘tim, nr bicniniiig .sus[M-n(]ed in a distinct poucli of 
the iute'jiiimmt called scrotum. All the Marsupials havij 
a peilimculali-d .scrotum, the j)osition of which ditler.s 
from that of other mauinials, bt'ing in front ot, instead of 
In'lninl, the ])reputial orilice. The jirt'.sence, absenecj, nr 
compaiativc size; and nund)cr of tluj accessory generative 
ghouls- prostate, vesicular, a!id Cowper’s glands, as they 
are called -vary much in ditVerent groups of iiiammals. 

PeniH. The pciii.s is almost alway.s completely developed, consist- 
ing of two corpora eavcu’ii(».sa attaclied t«i the isdiial lames, 
and of a mctliioi c^wpus s[»()ngiosum enclosing the urethra, 
and fnrniiiig tin* glans ul the distal portion of the organ. 
In M.irsiijiials, Monotreimvs, and the Moths and Anteater.s, 
the corpora cjivernosa arc not altaclicd directly to the 
isehia, and in the la.st nattied the penis is olhcrwdso of a 
\ery rudimentary eliar.ieter, the corpus spongiosum nijt 
being [u-c.sent. In many Mar.Mipi!ils the glams penis is 
bifurcatetl. fn most J^rinttiirs, i^irnioanty 

and ('h!n>pfrr<tj but in no other onhu’.s, an on 
fniiis is present. 

In tin' female, the ovaries retain permanently their 

atnl oii-jinal abdvMninal position, or only descend a hhovt 

ovuUict jin, p,.]vi.. 'I’liry jiH! of comparatively smaller 

size than in other veitebr.ite.s, ami liave a definite llattencd 
(»val jorm, and are enclosed in a. more or less firm “tunica 
allmeiMii.i.’’ 'I'lie ovidin-t has a trumpet liki*, and usually 
fimbriaitd abdoinimil iipi'i'liiic, and is more or Je.ss 
diireivnliiitcd inU» Ihiec* poi(i»ms : - (1) a coiitracteil upper 
part, called in Man ami the higher mammals “Fallopian 
lube"; r.l) an expanded part with niu.scular walls, in wliieh 
the ovum iimlcrgoiM the changes by wliicli it is devcloj)ed 
into the lotus cdh'il the “uterus”; (3) a canal, tho 
“Miijiia,’’ .se['iirate(l from the last by a vah ular aperture, 
and tetiiiiiiatirig in the nriiio-gcnital canal, cu’ common urinal 
and genital passage, which in liiglicr mammals is so short 
as scarcely to be ili'^tinet from the last ddie complete dis- 
tlnetion of the ovi<]iicts of the two sides throughout their 
\vhi>h length, found in all lower vertebrates, only occurs 
in this cliis.^ in Monotrenies, a ])re\ ailing inamnialiaii 
cljar.icteji^tic being their nn)re (»r les.s perfect coalescence 
in the niiihllr Jiin‘ (o foim a .single median canal. In the 
Mar.Mipi.ds thi:. anion onl\ includes the lowmr )Kirt of the 
vagina; in most it extends to the whole vagina 

and a (“(utain poitiou nf tin* iiterLi.*^, which cavity is then 
do.scribcd as “ biconniat-T Jn the higher mammals, as 
in Man, ami also in some of tlic I'.dentates, tho wliole of 
tlm uteru.s is single, llic eonliactfd up]K*r portion of the 
oviducts or !Mllopi.in tidu -, a.-, they arc then called, cnt(jr- 
ing its iip[)er lateral auvles ).y siiuill apertures. In certain 
lower forms of mammals the inino-gcnital rnna? opens with 
the termination of llje rectum into a common cloaca, as 
in other vertebrates; but it is characlcri-lir of the majority 
of the- class tljat tlm tw(^ oritlccs arc more or less distinct 
cxferiially. 
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Mammary glands, which secrete tho milk by which Mam« 
the young are nourished during the first portion of their mwy 
existence after birth, are present in both sexes in 
mammals, though usually only functional in the female. 

In the Monotremes alone, their orilices'^aro mere scattered 
pores in the skin, but in all otliers they are situated upon 
the end of conical elevations, called inammilhe or teats, 
which, taken into the mouth of the young animal, facilitate 
tho t)r()c,es.s of sucking. These are always placed in pairs 
upon some part of the ventral surface of the jjody, but 
varying gnMit.ly in number and position in different groups. 

In the CrOtmt, whcrij the ])rolongcd action of sucking 
would b(‘ incom[)atible witli their subaqueous life, the 
ducts of the glands are dilated into large reservoirs from 
which the contents are injected into the month of the 
young animal by the aclion of a com[)ress()r muscle. 

Secondary .sexual eliaractcr.s, or moditications of structure Second- 
peculiar to one sex, but not directly related to tho repro- 
I dnctivo fuiK'tion, are. very g»^iieral in mammals. They 
almost always e.onsist of the acquisition or perfection of 
som(3 cliara(‘ter by the male a.s it attains maturity, which is 
not found in the female or the. young in either sex. In 
large number of eases these clearly relate to the combats 
in which the males of many siieeies engage for the poshes- 
simi of the fi'inales during the breeding stnison ; others are 
apparently oniiUiKWital, and of many it is still difficult to 
apprehend the meaning. Many suggc'stions mi tlii.s subject 
V, ill, however, bo fouiul in the chapters devoted to it in 
Oarwin’.s work on 77/e of Matt and Sehrtlon m 

J^r/aflon to Sf.>\ wliere mo.st of the best known instances 
are collected. Supriiority of size and strength in the 
male of ni.jny sjx'i it-s is a well marked .secondary sexual » 
character rclitid to the janpo.se indicatijd above, being X’’ 
probably p(‘r[it‘lualed by the .survivors or victors in 
(jombnts transmitting to their descendants those (|ualities 
wliich gave llicm ad vantages over others of their kimi. « 

T(» the same category bcliuig the great development of tlie 
canine teeth of llie males ol many species which do not use 
these organs in proniiing their food, as the Apes, Swine, 

.Mn.sk and some otiier Deer, the tusk of the male Narwhal, 
tho antlers of Deer, wliicli arc i»resi‘nt in most cases only 
in the mide.s, and the usual superiority in .size and strength 
of the lionis of the liurldiv. Other secondary sexual 
eliaracteis, the use of which is not so obvious, or wjiich 
may only relate to ornaimmt, are tho ])rcsence ot masses 
j or tufts of long hair on diirerent parts of tlm body, a.s tho 
maim of the male Lion and liison, tlm beards of some liunii- 
iianhs and JV.ils (as Tajifootm tnf Janojnujon)^ Monkeys, and 
of Man, and all ilm variation.s of coloration in the sexes, in 
w’liich, as a general rule, the adult male i.s darker and more 
vividly coloured than the female. Here may also be men- 
tioned the }ue.sei)po or the greater development of odori- 
ferous gland.s in the male, as in the Musk Deer, and the 
remarkable perforated spur with its gland and duct, so 
like the jioi.von-toolh of the venomous serpents, found in 
the males of ])()t]i Ornithorhynchm and J^khidna, the use 
of wliicli is at ]iresciit unknown. 

riat'tnfn- Tlie development of the mammalian ovum, Tiaconta. 

and tlm changes which the Virious tissues and organs of 
the body undergo in tlie jirocess of growth, are too intricate 
subjects to be. explained without entering* into details 
incom[«atiblc xNitli tlm limits of this article, especially as 
they seareely dillcr, excepting in their later stages, from 
those of other vertebrates, upon which, owing to tho greater 
farilitie.s tliesj; present for examination and study, the 
.subject ba.s been more fully worked out. There are, 
however, .some points which require notico, peculiar to 
the mammalian class, and as affording at least some hints 
upon tho difficult subject of the affinities and classification 
of tho members of the group. 
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The nourishment of the foetus during intra-uterino life 
takes place through the medium of certain structures, 
partly belonging to the fcetus itself and partly belonging to 
the inner parietes of the uterus of the parent. These in 
their complete form constitute the complex organ called the 
“placenta,” which serves as the medium of couiinunicatiun 
between the mother and fa'tus, and in which the physio- 
logical processes that are concerned in the nutrition of the 
latter take place ; but, as W'o shall see, though a placenta, 
in tlie.tviual acceptation of the leriii, is peculiar t(» the 
mammalian class, it is nut in all of its nieiiibcrs that one is 
developed. The structures to which we shall have especially 
to refer arc the outer tunic of the ovum, to which, however 
formed, the term “cliorioii ” is commonly a[>[>liL‘d, and two 
sac-like organs connected with tlie body cavity of tlie (‘in- 
bryo, both formed from the splanchnic mesoblast, lined 
by a layer of the hyjKiblast. These are the “umbilical 
vesicle” or “yolk sac’* and llie “allantois.” 

The umbilical vesicle is a tliiii ntembrane enclosing the 
yolk, which by the doubling in of the ventral walls of 
the embryo becomes gradually tormed into a distinct sac 
external to the. body, with a [)edich' (the om[)halo-enteii«* 
duct) by which for a lime, a communication is maintained 
between its cavity and the intestinal canal. In the walls 
of this sac bh)od-vessels (omp]ial<>-mes(.*nii<! or vitelline) 
arc developed in eonnexiou willi the vascular system of 
the embryo, thrjugh which, either by their contact with 
the outer surface of tlic walls of the ovum, or by tli“ 
absorption through them of the contents of the yolk sac, 
the nutrition of t[je embryo in the lower vertebrates chietly 
takes jdaco. Jn mammals the umbilical vo.siele [days a 
comparatively subordinate part, in the nourishment of tin; 
foitns, its function being generally su[)er.'»eded by the 
aliaiitoi.s. 

The last-named sac comiiu'mTs at a very ('arly period in 
a diverticulum from the. hinder eml of tlie alimentary tract. * 
of the embryo. Its [iroximnl [»ortiuu afterwards Ix'conn s 
the urinary bladtler, the, contracted purl between this ami 
the cavity of the allantois ]u*o[»er constituting the uraidnis, 
which passes out of the body of tlic betiis at the umbilicus 
b)gether with the vitelline duct. The iiicsoblaslic lisMi.- 
ot the walls of the allaulois soon becomes vascular ; it.s 
arteries aro supplied with boted blood by the two 
hypogastric branches of the iliacs, or iiiaiu ilivisions of the 
abdominal aorta, and the blood is returned by venous 
trunks which unite to form tlie single umbilical vein wliich 
runs to the under surface of the liver, whore, part of it 
joining the [>ortal vein and part entering the. vena cava 
directly, it is brought to the heart. TJiese are the vessels 
which, with their surrounding •membranes, ctuistilute the 
umbilical cord, the medium of mmnmnication between the 
f(etns and the placenta, wJien tliat organ is fully de- 
veloped. 

Tho nature of the betal membranes of the Monotrnnafa 
W not known. In the M^trsupittUfi the observations iiiude 
^f^-uy years ago by I'l-ofe-ssot- Ow^en, u[)on the development 

the Kangaroo, have recently been confirmed by Dr H. C. 
Chapman,^ but fuller investigations in diU’ereiit s[)ecies and 
at different stages aro still muelj to bo tlesireil. As far as 
19 known, uj> to the jieriod of the very [U'emature birth of 
these animals the outer covering of the ovum or chorion 
is free from villi and not adherent to the uterine vv'alls, for, 
though fitting into the folds of the latter, it is perfectly 
nnd readily separable in its entire extent from them. The 
umbilical vesicle is largo, vascular, and adherent to a con- 
siderable portion of the cliorion, while the allantois i.s 
relatively small, and, thnugli tlie usual blood-vessels can 

' Proc, Acad» S'at. Sc, Philadelphia, Docember 27, 1881 ; Ann. 

Aa<. AprU 1882. 


ALIA 3G9 

bo traced in it, it does not appear iK '''utract any con- 
nexion with the chorion, and tlicrefurc much less with tho 
walls of the uterus, such a nature as to constitute a 
placenta. While in the uterus the nourishment of the 
bctiis seems therefore to bo derived from the umbilical 
vesicle, as in reptiles and birds, rather than from the uterine 
walls by means of tho allantoic, vessels, ns in the higlier 
mnmiiml.s. The latter ve.s.sel.s, in fact, [»lay i veii a much 
less iiiijiortant [)urt in the dc’ .opment of tlu-se animals, 
not only than in the [dai’entil mammals, but even tbnu in 
the aSV//;v>/;.so/./, fir they can scarcidy hnvi; tlie re.-pirntory 
fuiielion as-sioned to them in thatgrouj*. bulmonuiy re 
spinition and the lacteal secretion of the niollu r very caily 
.siipta.sode all other methods of [>roviding tlie dm- ."iijuily 
Imth of nx\geu and of food reijuired for tin* duvelo[tnient 
nihl growth id’ the young animal. In this .siniM* the 
Marsupials inny be loi»kial U[K>n as the most tyjiieally 
“mammalian'’ of the whole clas.s. In no otlu'r groiiji 
do the milk .seereting gl.inds [day su'di un important. [»art 
in providing for the, continuity o| llie race. 

In the thud [U'imary di\ision of the Mtmnndfitt, tlie .so- 
callfd rhii • utiif (t! ^ the iiiiibilieal vesielo gem‘rally does not 
<piit»‘ uiiiLe, with tlie cliurioii, and dis:i|»pcars as develop- 
ment juoeef ds, so tliat no trace i)f it can be seen in the 
nuaiibraiie.s ot au ad\jr.ici‘d embryo ; but it may [»cr.>ist 
until the eiiil of iiitra iiteiino lile as a disinict sac in the 
umbilical cord, or lying between the allantois and amnion. 
The disapjicariinee or peisistLiice of the umhilical vesiclo 
dn»*s not, according to our j)re.seul knowledge, a]i[)ear to 
Ic coiTclattMl with a higher or lower geueial grade of 
d^•veh»pUIeut, as uiiglit ])e presii[»[»osed. It is staled to 
have lusm found in Man even ii[> to the cm I of intr.i-iit erine 
life, and also in the f '(//•;/ while in the {'lujnlnla and 
^ f // it ili.sap[n*ars at, an earlim* age. In many, if not 

all, ot the I and it ]»hi}s a 

iiioie. imporlaiit [►iirt, biaioming adherent to a considerable 
pait of the inner sni fact; of t he, i hi>rion, to which it conveys 
blood vc.'.sfls, altliongh villi do not a[)[>e.ir to be de\eh^[ied 
! hom the siirfaee of this pait, as they are on the porliim of 
I the chorion i^ii[ij)lird by the al]anf»»ic vesMds. 'I'hesi* orders 
thu-^ [)iesenl to a cirtain extent a liaiisitional condition 
I from the Marsii[dals, althongli essentially dillereiit, in 
; pusses- iiig t he sti net nies next 1 o be, de.- ci ibed. 

The s[M cial chan»cleristie of the. whole of the jd.iceiital 
mammals eonstitiiliiig the majority “f the ela^s, is that the 
allantois and its vessels become intiinately bhTuled with a 
.smaller or gn*'it('.r [>art of the parieties id’ the ovum, forin- 
! ing a strnetiiie. on the. outer sin fare of wliicli silli are de- 
! \clo[»ed,and whicli, penetrating into con c.s[ionding ra\itic.s 
t)f the “dccidna,” or sidf, ^ .i.si iilar, liy[>crtn)|diied lining 
im iuhrane of the ntiu'es, eon.'-titiite-; the [»laei*nta. This 
organ may bo reganlfal, as riole.ssor Turner say.s, both in 
its funetion ami in the rehiti\e airangeiiient of its con.sti- 
Ineiit textures, a"? a .s[»eci:il]y iiioditied secreting gland, the 
dm ls of whieli aie ie[)ie.'-cnted by the extremities of tlie 
Idooil-vesM-ls of the fo tal syst< in. Tlie, [las.sagc of material 
from the maternal to the folal system of vessels is not a 
siiii[»le percolation or diiriiNion through their* walls, but is 
occasioned by the action of a layer of cells derived fmin 
the malernal or uterine structures, and interposed between 
tho blood- ves.sels of the malernal part of tin [dacentn ami 
tho.so of the ^illi eovering tho chorion, in which the 
ciiibiyunie ves.sels ramify. 

Tho iiunieious rnodifieations in tlie details of the ^ tincture 
of this oi-gan relate to increasing tho ab.sinbing cipicilN of 
lire. ves.sels of the chorion, and are bi'oiiglit about eitlier by 
increasing tiio cojn[dexity of tho bfdal villi and maternal 
crypts over a limited area, or by in(Te‘i.''ing tlie area ot tho 
[>art of thu chorion covered by tlic placental villi, or by 
various combinations of the two methods. 

XV. - 47 
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The first class of variations has given rise to a diatmp-. 
tioii into two principal kinds of placenta — (1) simple or 
non-decidnatp, and (2) deciduate. Jn the former the foetal 
villi aro received into CvU'ri'sponding depressions of tho 
mitenial surface, from which at the periorl of parturition 
they are simply withdrawn. In the .second or more 
coin])lex form iho relation i- more intimate, a layer of 
greater or h'ss thickness tin- linin.L; iniMiibrane of the 
uterus, railed ‘‘ ilf‘ciilu;u’’ l.ecDniim^ so intimately hhndcd 
with the cliorif)!! as to f >rm p:irt oi tlie pliicenti iiroper, or 
that slriicture w'liicli h ca t off :is a solid boily at ])arturi- 
tion. In otln r w(*nl.'. in tlm 'iiie* c:oo tlie line of separati<m 
between tln‘ ])l:icf‘nl.t ;ind ntnrus atbirtli takes place at the 
junction of the f'rl.il an.l m ileinal structures, in the other 
throimdi tin* lilt'-r, sn that .a i)iirlion of iheiii, often i»f 
consi<Irra]*Ie lliirhn -s •, an 1 containing highly organized 
struct mes, i' '• i ' «'il' witli tin- forimM*. It has been 
til >n'rht tliit the distinction between these two forms of 
plaeiMif itiini i . important a-, to eon.^titute a siiUlcieiitly 
valid h.isis tor a jirimary division of the jilaceiilal mammals 
ini') two groups. It has, how'cvi'r, been slunvn that the 
distiiu'tion is one lather of degri'c tliau of kind, as inter- 
mediate ronditions may exi.'.t, ami it is not improbable 
tliat in ditb rcnt [uimary groups the .simider, non deciduate 
iorm may ha.ve become dcvclopi'd indcpeiideiilly into one 
or oilier of the more complex kinds. 

Apart from its intimate structure, the placenta may be 
im^t with of \i-ry varied general form. It may consist (»f 
villi scattenal nmre or less regularly over the greater part 
of the .surface of tin* chorion, the two extrondties or pole.s 
being usually mon*, i)r le^s bare. This form is called the 
“dilVused placeuUi.” It is probably a juimitivc condition, 
from which ino.>,t of the, others ari'. derived, althungh its 
cxislcnce must pn'mp[)t»se the absence of tho umbilical 
vcsic.le as a cimstituciit ol tluj chorionic wall. It i.s found 
at present in ihc Maids aimmg bklentales, the 

the I^•^ivsodactyh^ Vngnlates, and the Camels, 
I’igS and Ch''\ ladiins among tin* Ailiodaclyles. Such 
pile ‘Ilia- an* always min ileciiluate. In tho true liumiiiaiits 
or7*«r</u, among the Artiodact >le riigulates, the Nilliare 
aggregiled in ma'-ses called <-i)l 3 ‘led(ms, wdth bare .spaces 

be. twecn. .‘siicli a pkn*ciitati»)ii is called “polycotyledonary. ’ 

In am»tlier nioditic itmn the villi an* collected in a more or 
Ics^ bro.nl bind cncircirn.^ tlie chorion. leaving a very largo 
portion tn the two pole.-, bare, con.-^tituting tin* “zonary 
pki«’ent i,” cli ir.ict»'ri aic of tin* C/mv/Z-'o ,/, ;nul also occur- 
ring in tlie Clrpli.int, Ihr.ix, ami ( h'fjrfi The fact 

of lie; I'U'iii of the jdaccnla of llu-.se three l.isl-noniod 
aniin ds a.'.r.-eing together, and witli that of tlie (\tnu 
ViH'ff, do", md, liow'ever, iieees.-itate the a>cri[»tion of 

z. ‘ologied atlinities, as the pl.iccnla of tlie < '(fruir'tnt. has 
been .shown to b" at first di-«coidal, and to bccoim^ zonary 
by spreading round the <-horion in tli". coiir.-e of dovelop- 

iiient. Inti li t cases, allliongli it must be admitted 

til it the e.n 1 \ st igcs liave not be-'ii W'ell ob.served, it is 
tpiit" probable that it may be derived from a dillnsed 
placmt.i, ill whieh tin* fu*tal villi liavi' disappeared from 
li laijer space than usual ol tin* two ])i)le.s of the oviiin. 

Ill another form one pole only of th" chorion is uon- 
vasciilar, tie* phieenta as.^nniing a, dome or b"ll shajic, as 
in the licmnm and tlie Sloths. The tran.sitioii from this, 
by the giadiial v-irietion of the \ascnlar firca, is easy to 
the; oval t»r di^'-oid d form of j*l ieeiita of tho Anfeaters, 
Armadillo;, and 'rii'*- di.s"oidal placenta of the 

lb»dejd.', Inseclivoie.-^, and ( 'hi y though slmwiiig so 
much siij)erncial re-embl.iue* to lliat of the last-named 
order a- to hav; ciii-ed tii *m formerly to be associated 
in one ]»rimary group, is now knowMi to be developed in 
aiiiolher manner, not by tin.* coricijntration of villi from a 
ditfuBcd to a limited area, but by retaining tho area to 
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whittf it was originally restricted in consequence of the largo 
Burfai^e of chorion occupied^ as before mentioned, by the 
umbilical vesicle. To compensate lot the smallness of 
area, the complex or deciduate structure Has been developed. 
We may conclude that, although the characters iivpd arrange^ 
merit of the fcjetal structures may not have tjiat extreme 
importance which li:i.s been attributed to them by some 
zoologists, they will form, especially when more completely 
niidenstood, valimblc aids in the study of the natural 

allinitie.s and cvuliitiou of the ' tp, 

• . ■ \ 

(’I.AS.SIKI(\\TIUX OK TIIK MAMMALIA. , 

Ar Mated at the commencement of this article, the 
mammaliiiu ckis.s, as at jiresent knowm either by existing 'or 
extinct forms, i;s coinpli'tcly isohitod from all other groups;, 
of the anirmil kingdom, but it is impossible to refrain from" 
.speculating as to its origin and nearest afiinitiea In; 
arranging the classes of vertebrates in a linear series is 
customary to [dnee them in the follijwdiig order — Pt^i 
Amphihi*!^ Mamiiudid, an order wl^tch 

may pos.sibly indicate the relative degree of clcvatiOnV^o 
which the most cuinplcti ly ilevcloped members of each clkss 
attain, though it would be a groat mistake to suppose 
that such an ariangcnu nt ex]*resses the true relationship 
of one to the other, and still loss must it be imagioed thdtr 
in the process of (‘volulion any of the higher classes ara 
necos.sarily di‘rivod directly from those nearest below them 
in this serial arrangement, (hi the contrary, some argu- 
ments recently .set forth by Profc.s.sor Huxley - point very 
.strongly to the coni‘lii*<ion that, in looking among verte- 
brates for tin; ])rogeniU>rs uf the w’e must pass 

over all known forms of bird.snnd reptiles, and go 'straight 
down to the Amjthihiit, In addition to tho characters 
(leri\ed fiom the conform ition of the pelvis upon which 
the argument i-. primal ily based, the. following reasons are 
given for this conclusion Tho Ain}>hihia are the only, 
air-breathiug Vt ih (n iifti which, like iimminals, have a 
dicondyliaii hkiill. It is only in them that the articular 
oh'iiu'iit <«f the mandibular arch remains cartilaginous, 
while the (jii:n Irate o.ssilicaliou is small, and the squamosal 
oxtcmls down over it to tho osseous elements of tlie 
mandible, thus airording an easy Iraiisilioii to the main- 
iii iliaii coiiihlioii uf those ]»arls. The iiectoral arch of Iho 
.Moiiotroinc.s i> a^ much amjdiibian as it is sauropsidian; 
tho carpus and the lur.sus of all Satirnimda^ except the 
ClnlnHi’t, are rnoditied away from tho IJrodolc type, while 
thoso of the iiiHinmal are directly reducible to it. Finally,.^. 
Iho fact the" in all Sanropsidu it is a right aortic arch^'^ 
wliich i.s tlio main rondui-l of arterial blood leaving the'^ 
hc.irt, while in m'uniiifds it is a left aortic arch which per- 
forms lids oJliee, i.s :i great stumbling-block in the way of' 
the dcriv.’dioii of the from any of the 

n/Ksid'f. I lilt, if w'o siquiose tlio carlie.st form.R of both the * 

A/ffiinifdi'f and the to luivc had a common/ 

Amphibian orbdii, lln'io is no ulifliculty in- the supposition ^5 
that, from flie lirM, it was a left aortic arch in tho oneferies, . 
and the oorn spt aiding right aortic arch in tho other, which-^', 
berani'* the predominant feeder of the arterial system.^'/ 

'riu ro i.s so much in common betw’cen tho very aberrant 
Alonotrenc'S, nj»on the structure of W'hich til oi’ above COn- 
dijsinn; are mainly based, and all other known 
that We cannot but suppose they are derived, pei^ps'drt 
.some remote period, from one stock, some’ of 
dominating eharacters of which survive in the existing 

^ T-'r n f’.ill iliori of tlic present state of • 

.Miilijii t, llio various Tiieiuoirs of Trofessor 
K. Al Uilioiu’.-, yVf 0^1 

“ Pt' >oxfJhoj8 q/ ihc Royal ' 1870, 

p. 395. '■ 
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Monotremes, though lost in. most .other members of the 
class. These .VFrotqtheria/* as Professor Huxley terms 
them, have injthcir turn probably boon derived from the 
Bume source as*that in' which the existing Amphihi^t on the 
; one hand apd the Smre^sida^on tlio otlior have Imd their 
.'/origin. TOo great divisions of the yvrUhata may bo 
looked ilpon therefore as parallel, or rather diverging 
' groups, each tending towards its own specialization, imi 
in’^ny way in the light of ancestor and descendant. No 
^ i Uj^het^vance of theSaur<)t»siduin type, whieli lias reached 
yt^'hi^Sest perfection in (he modm-ii volant binis, would 
;r;brin'g it nearer to the mammalian organization. 

Restricting ourselves now to the elas.s of TiiainmaN, a-; 
^differentiated from other vel•tebrate^', it wWi be nnncei'.-.-ary 
repeat the oft-told liistory of the various sitli‘ni])ls to 
I^XpreSB the prevailing knuwletlgii of their stnieture and 
‘^affinities In a S3^stonntic maimer calh*d a (lti.v->ille.itinn. 
^ho systems of Jhi}’, l.iimaMis, Chnior, Owen, .Mdin-- 
,!Edwftr.ds, Huxley, and other.-; mark sncee.s.nM- (pu-h^ of 
that* knowledge. A ])erfeet arrangement pf any .unaip of 
:,Unimals can only be i»l>t.rme»l sinmll.mcnii.dy idi a ]M‘ifert 
' knowledge of their structure and life hi-toiy, and fioin 
"this, it need Foarecly be said, we are still very far rcmo\i‘»l. 
'If, tis Was formerly the cast', cl.i.ssiiieatioiis coiihl be nm 
'fined to Existing spf'cics, tin' work Mould be far 
'difficult. Ry the cxtiiielioii of interinediaft' form-; tlio 
kirviving groups hive ino'lly rmiie to Ixi nmcii isolated, 
tUnd their limits can be, readily (h-terniineil and defiiC'd. 
:ThC‘ discovery of extinct sjM cie^, Mliicli aj^pcar.s to be. 
jtokin^ place at a constantly increasing rate, is by degrees 
breaking down tlie.se boimdarii's, and making definitioii^ 
impossible, though nt tin* same, tiine it i.s tliroMing much 
light upon theatlinitie-; and probable oriidn of maiiygroiiji.s 
/DOW widely se[)arate(l. A sonive of dilllciilt} , ami [»erliaj s 
error, which this advancing kiiowlerb'e ]i.is iiitrodui’ed, 
arises from the necessity of dot(‘rininiiig tln^ ]K)dtiou ami 
relation of so many forms by the. bone., and ti'eth aloiii', 
'^without any hope of deriving aid fnun all those other 
Itetructurcs of Mhich mc a\ail onr.-ielve.s in the ea.se of recent 
,|iniaiak These con.siderations Mill sIiom' that any ela.ssi- 
fication advanced at pn'.sent must bi' reganled a.s ])r<)- 
vi.rional There are, liowevcr, .some positions mIucIi neem 
;to, be so firmly established that it. i.s very unlikely that mo 
be dislodged from them by any further iiiereast'.of 
•knowledge, ami vriilch mo slionld carefully di4ingui.s]i from 
‘btlicrs which an^ ackimw h-dgml tolu* <loabtfnl, ^iid udojiled 
TaftiCP fur convcnii ‘1 ec, oMing to tlie iief i-..sity of htiving 
'.SOme'urrangem cut, than as repn'.scntiMgimiinjuMrhable truth. 

’ Thpe^J^wv,’ (^Ite of the mi).'''l <‘ertain and fiindane'iital j»oin1s in the 
groat'. ’Classification of the is, that all the animals leuv 

• composing the class can be gioiiiied primarily in three 

natural divlrions, Mhieh, jiresenting aery marked ilineieii 
' characters, ami hiuing im existing, (»r yet cTtainly 

•' ■ V<f^?uionstrated extinct, intennediato or transitional ionns, 
bo considered as subclasses of eiju.d value, ta\ 
,4 ;^^.^hottlically speaking, thoULdi very dillerent in tlie nundter.s 
' j^I’fthd'.Mportaiice of the animals at prc-seiit conijmsing them, 
'^fhesith ree groups arc often called by the iiaims originally 
propoised for them by De lllaiiiville - (1) Orulfh’tiii-lphni^ 
! .{2) Uliddplila^ (.3) the fir.-.t being eijni valent 

' to'tho prder*jI/u?/u^/v’waY^u the .second to the Mtiri^upuil'm^ 
■,an4-^ the, remaining member.; of tho 

■■ actual palmontological jiroof is wanting, 


which, being far less open to objection than tliose of 
Blainville, w'e shall here use as mpiivalciits for tin' latter. 

The characters of the Vroloflnnd can <mly be. ih'il need Proto, 
from the two existing families, as liitlu rlo no i-xtinct animals tlitfria. 
Mhieli can be referred to other divMon-. of tlii.> lemaikablo 
and M-ell-characterized grouji have been dise.ui ivd Tlie.so 
Imo istslatcd forms, in many re.-,[»ecis \\iM\ di.- imil.ir, yrt 
hasing numerous common chaiMct-.-is mIik Ii niiiU- ihi in 
t-».,etiier ami di.stinguish them fn'in tin- ll.^t of tho 
an' the (fnilfharlif/nrhii/,! and the /' I. i-f/i 
b ith ill their geographieal range to the .\ii-ti-ali:m 

n jimi of tile jd«»l)e. Taken altogether tin-} npii.s. nt the 
1 'V.i’ I (vjic of i'\oIiition of the iJi.iiiiiiiali in .irnl me.'-L 
ot tho cliiiael -rs in Mhieh they dilh-r lioin tho other two 
.siibol 1 .., toml In connect tin in Milh liic iiib iii»r \orte 
bi.iti the ami A /jf j>/nlu(t ’ fin', tlaaigh the, 

I none iK .iifli'JJjJt'hi im origin to ilie reseiiiblaiiee of 
lli“ slin-'tnro of tie* b-in d • lopruilii -tive organs to tlioM: of 
bisd--, tleii* i- m>l liing ( ■ pocially lanl-liko abinit tliein, 

'lln.r inine’.p.il di-tineti\e cli.ii.icti'rs an* llie.M*. Tho 
bi.on li.i . a \:.'iy l.ip.u' aiit'-rii'r cniniiils -nre, ami a ver^r 
small ciii[*iN (Mllo.-;imi, agreeing cvael I V in this le'^pect M'lth 
tlio iio\| tronp. The cerebrd heini. jiln-re^, in F.Jtiihnt at 
I'-i^f, aro Mell develo[>e(l ami conMjliited un f lio ^.iirtace. Tho 
andit"iy n-^'elr.-; ]H‘»..selll tl h'W eiail” i>f ileVelnpmellt, tho 
iiiulleiis bring very large, th'‘ iiii'ii • sm dl, ami the .Miij»es 
c dune llifarm. The} h:i\o le.i tiin- to* Hi, t leaigh t ho jaM.s 
ot ( h' tut li.>j h lilt rhttfi wv\' pro\iiitd Mitli hnin\ jti odiirlion.s, 

Mldrh jiinctiuiially Mij>j»ly their pier. Tie- emacoid boiio 
i-; e aiij and ai I lenl.ito ■; \\ it ii tie* 1 rl iililii, and then', 
i' a In o, “ iiil ‘rr]a\ irle ” nr epi toinnia in jme.t of tho 

.stt 1 I 1 U..I, .’n 1 eonnei ling it Milli tho » ! i\ irlr.s. 'i’hrre aio 

;.i ( [ jp'iiii.' ” I'OiK s. The. oN.dnrl., (iml dllb i i-iitlated 

inttj lit- in. ! .Old I’\il!npian poitinn.'i aie conipl Irlv di.N- 
lim t, and ojH’u a ; ill (>\ ipuron,^ \i ittboib > .'-ep o ilrl} int,) 
a < loio.d < I'.onber, ami lleTr no t]i'.iiial Mrjna. Tho 
!• ti-' ot' the tn.'lo an* abdominal in po.sitioii llinaiLdioiit 
lifo, and lie* ^a•a ikdereiitia (ip* n into the clo.iea, not into 
a di^tlni'l nrotloal passage. The j/eni-', attaihed to tho 
ventr.d wall of the. cluaea, i.; jierfoiated hy a cinai in the. 

giv:ili*r p:nt of it.s h-iigtlg Imt not at the base, Mliieh i.s 

ojieii as in reptiles and Iho.se biids Mhi«ii Ii.i\e .‘•ajch an 
oriiMi, and liroiiglit only t(*mi)or:jrily in contact Mith tho 
t''r;miedii»n (.1 tii'* viisa. defen-nti i, .<-o as to iorm a m initial 
iir thn Mheii veijuired, but m‘\.*r 1' an -mils tlir iirinaiy 
h-ri.li-n. ThI.s <*«indit ion is a dl line! ad\:iiM*r- nn tint of 
the in the din .-tion of the iiinn* fniiiphli* 

devLh'i'iir 111 of ihc’-’e pal’!.-* in nio.-.l nt !lir olln r 
The nn {oiN do lait open into tli'* bl.iddrr. but b- hind it 
into the dor-il M'all of tin* geiiilo-ui inuy pa.^ aue. The 
mammal} glands liavi* im di.-timt nipple, 1-iit pour out 
tlioir .‘u retion thruigh iiiiTiirioi; , apiilnre.s in the .Hsin. 

The e.nly stages of Hir d-’Vi-l'tpmmt nf the young aie not 
jet fully kiioM'i], but liny J*ie prodiu'od in a M-ry 
I iuline i.’tary ciimlit ion, and apj)oir m vrr t<i bi' mairi-‘li'’d 
by III" in'* ol an allantoic jdaernta. 

Tlie Mhuhtnn or U’uUlphin are represented at ]>rf’.'' nt .Urt.q- 
by nuniejo’.i-* ."jirrir'., jireseiitirig gieat diversities of gi'm-ral dicn.-i, 
tippc-ii.mro, ; ! I III luio. and h’ibit>, although all niiitrd by 
many t * t nli .1 ae itnmu'.il and jihy.dolngiral chaMitri.':, 
M’liieh, taken altogi ther, give tliLiii an interiiiedi.itr po-i 
tioli b(*U\ien tl'o F/'>(nilt(‘ri»f ami the Fiif}n/i<f. In the 
stnietiiri- of the brain ami the pro'-enee of rpipnbie b. 
iigrei* v.illi till' foiiiier, M'hilr 


. le S 


liKcro fs.muoh reason to bclie.\e that each of the-i'. as now | they 
survivors of distinct bninelies lu M'liich the 
of mammals liavc .suecc.'^sivdy given ri^', 

hypothetical branche-s Tfuxh'y has projm.sed | die li'.e onr m- b-'lirngingto nt-iHu r < 
heriaf Jfdnt/irria, BJid but j >re unii rg a sp[:ci*al (diaraftor i 

mediate gradu ut (le\clo]jiiiciit. Thn no ter.; opi n into tho 
ba.‘*’e of the, Idadder The uviduct.s arc, dificrentiated into 


y, 1880 , p. m. 


in llio .-iMicliire ol tie 
e.ir bon* s :ii d the ’-lioulder gihlle and th-* pu- 'lu i a it . 
on tl: • riicnim iry gl.inds they ]e.'*"inble the Jatfri , i !e n pm- 

onr nor lli- oile r t \ l-e, 
icprr an intrr- 
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uterine and Fallopiiin portions, and open into a long and 
distinct vagina, (piite supanito from the cystic urethra. 
The penis is large, l)iit its cnira are not directly attached 
to the iscliia. The spongy body has a large bifurcated 
bull). The young are born in an oxcei'ilingly rudimentary 
condition, and are never noiiri^fn d f)y ineuns of an allantoic 
placenta, but are transferred to the nipple of the mother, 
to which they remaiji lirnily attached for a considerable 
time, nourished by tlu* mill inji'cted into the mouth hy 
compression of tin; mii-cli‘ (•(*ve,ring the iiiiiiiimary ghuiil. 
They are theri-l’me, n-, previously remarked (.see p. 3(10), 
the most typically ni.minialiari of the whole class. The 
nipples are neailv always conceahal in a fold of the 
uhdominal inl'-gnmcnt or “imuicIi’' (mar.siipium) wliicli 
8ervi‘s t«) support and protect the young in their early 
lielphiss coiiditK.n. The existing spccii's of this group are 
entirely conlincd to the Au.-tralian ri:gion and the American 
contincnl, tliougli in former times tluy hail a mine ex- 
t miled geographical range. The eariit‘st mammals hitherto 
discovered appear (as far as the sniTif y evidence at iiresent 
obtainable permits any .sndi coticlnsiori to ]»o liazarded) lo 
Lave bclorigiid to this type, although it is roa.sonable to 
conclude that n<i (unless upon the improbable 

siil‘po.dtioM that the exiMing forms have rc.sul ted from a 
proic.s.s of dcgiadalion), and perhaps Knfhu'ia^ were their 
conteanporar CA far back in the Me.o/A.ie age 
Eutheria, llie hntht^i i<f^ or “ placental mammals ^ (.so 

called because the betus is always nuurisliod while within 
the liienis ol the mother by means of an allantoic placenta) 
include at i»rc.sent by far the greater pro[)ortion of the clas.-^. 
^Vhile the survivors of the other groups liave probably been | 
for a long time in a .slationary condition, tiic.se have, as j 
there is already good evidence to show ihrougliout all the 
leitiary geological age, and by inference fur some time 
before, been mnltiplying in lumiber.s and \arialions of I 
form, aiid^ attaining higher stages of development and ' 
s| ici ud i/ation in \iirioiis dircctioie^. ^Pliey consei|iiently ! 
exhibit far greater diversity of external or adajdive modi- ' 
iication t han is met willi in eitlnu* of the other subclasses,- 
stane being titled to live as exclusively in the water a.s 
fishes, iiiui otheis to crnulatc the aerial llight of birds. 

lo facilitate the study (»t tlii> dilha'ciit coinj^oiicnt menu 
bers of this laig(‘ gioiip, it is usual to .separate them into 
ccrt'iiu divisions wliieh are called “ uiders.’' Jn ihe main 
zoologists ale imw ol aeconl as to tin* gtaieral number and 
liniils ()t llicsc diMsioiis among tlie existing form.s, but thn 
•iflinitics and ic|atioiisIiips o( the orders to om* anotlif'r aro 
tar Iroin being llndc^.^tood, and there are very many ('xtiuet 
forin.s alrcaily di-eoycivd which do not fit at ;ill .suli.s- 
faetoi’ily into an\ ot the ordi*r.s as eoininonly deliiicd. 

('Miuincncirig with the nio*,l easily distinguished, we inav 
first .sepaiate a group cilh'd F.ihnf.ifn^ (omposed of .several 
xcry dl^tlnct loiiii;, the Slntlis, Aiiteatei.s, and Arinadillo.s, 
which under gieat inoditications of characters of limbs and 
digc-ti\t‘ organs, as well as habits ol lile, have just enough 
in eoiiun.m to make, it. probable, tliat they are the vrny 
sp(‘ei.ili/c(l suiviM.rs of an ancient group, im».st of the 
members of which aie extinct, but which tlii' rc'iearehes of 
paliL'ontoIou \ ha\t‘ not ^ct revealed lo us, ^Phe cliariieter.H 
of their e»M cbi-..!, dental, ami in many eases of their re[>ro- 
cliictive organ.-^ Imw an infi-rior grade e>f orgiaiii/alion to 
that of tic gen. lality of the snbela.ss. The next or.ler, 
alnnit the lim.l’-’ ol which there is no ditHcnll\, is the 
fSi/ninr^ aipi Uic X' g, table . at ing animals, with rom|»lele 
ab.sciiCL* of jiiiid Jiini.’, ami low^ eeri’bral organi/ation.-- - 
icpresented in onr pic -ul stale ol knowledge by but two 1 
existing geiuTa, the liiiLTongs and Manatees, and ])y a 
few extinct t«irms, which, though a[)j»roacliiiig a moro 
gcneiuli/ed imunmalian l}pe, show no sjaudul charactiTs 
f^Hying them to auy the other orders. Ariot)ier equally 


well-marked and equally isolated, though far more numer- 
ously represented and diversified order, is that of the 
CVb/cca, composed of the various forms of Whales, Dol^diins, 
and J^irpoises, In a(|uatic habits, external fish-like form, 
and absence of hind limb.s they resemble the Iwt, though 
in all other characters they are as widely removed as aro 
any two orders aiimiig the Ftftlieria, The association by 
systeinatisl.s of tlic Fddmt and Siretiut in one group can 
only be made cither in ignorance of their true structure, or 
in iin avowetily artilieial system. • 

All the remaining orders are more nearly allied together, 
the ste[.s by which they have become modified from one 
general type being in most cases not difiiciilt to realize, 
'riicir dmitition esixiially, however diversified in detail, 
always iesp«mds to llie formula already described (see 
p. liVI) ; ami, althniigli the existing forms are broken «)) 
into groujKS in must cases easy uf definition, the discoveries 
already madi* in palieonlolugy liave in great measure filled 
up the gaps between them. 

Wry isolated among existing Kutherla arc the two 
I species of Klepliaiit constitiiliiig the order called iVof»o.y- 
vlthd. These, liow«;ver, are n(»w know n to be the survivors 
of a large scries of .similar animals, Arumnioths, Mastodons, 
and iJliinflfrrld, which as we pass backwards in time gradu- 
ally assume a more ordinary or generalized typrf; and the 
interxal which was lately supposisl lo exi.st between even 
these and the rest of the class is partially bridged over 
by the discovery in American lOoeeiie anil early Miocene 
formations of the gigantic evidently offshoots ^ 

uf the gn'nt gruii[) of hoofed animals, or /'??/////«/«, .xppre- 
seiiled in the actual fauna by the Horses, Jdiinoccroscs, 
Ta[)irs, Swine, and Knminants. Almo.st as Lsolatcd as the 
among existing mammals are the few” small 
specie.s constituting the genus Ili/rax^ and in tlieir case 
])ala‘ontulogy affords no ludp at ]H’e.sent, and therefore, 
pending fnither diseo\ cries, it has been thought advisable 
in most rci'cnt .s}.>tt‘ni.s to give tlieni the honour of an 
I order to tlimiiselves, under tlu; name of I/f/raroldra. ]»ut 
' the niimbir (ff rxlinet forms already known allied to tho* 

■ l^th/uluidj but not coming under the deliiiition of either 
I of the tw«) groiij'S (A t lifKlad ffht and under 

which all existing .^[lceies range themselves, i.s so great 
that either inan\ new order.s must be made for their 
I recepliuii or the deliiiition of the old order U/tf/ulafa so 
far exlemleil as to receive them all, in which case both 
and llffnfcohltn might be iiicliuleil within it 
Again the or gnawing animals — Kabbits, Hats,. 

Squirrels, rmeupines. Heavers, Ac.- are, if we look only 
I at the |)iv.*>ent state of the elas.s, most isolated. No one 
j can doubt what is niciiut by a llodcnt animal, or have 
any clifliculty about defining it clearly, at least by its 
dental ehar.ieters ; yi t tnir diTinitions break down before 
the extiriet South American Misttthcrium, half Rodent 
and half rngulate, whieli leads by an easy transition to 
the still more truly Ibigulate^Toxodon, for the reception 
of which a distinct order (7V>.ro(A//^^/n) has been proposed. 
Tlu* and the i^nrnivord again are at present 

<inito ili.4iiiet ordeiv, but they merge into one another 
through fossil forms, and aie especially connected by tho 
large groiiji of primitive Harnivora^ so abundantly repre- 
sented in tho Eocene deposits both of America and Europe, 
to which Cope has given the name of Creodonta, The 
tran.''ition from the Tnsectivores to the Lemurs is not groat, 
and, ;>ti align to say, liowever different they now appear, 
the (‘I'jly forms of Lemurs are not easily distinguished 
from iJio primitive Ungulates. The Bats or Ckiropif'ra 
aie alkied to the Jiituriivora in all characters but the 
extraordinary modification (»f their anterior extremities into 
wings, but this, like the want of the hind limbs in the 
Cetaceak atjd Sirenia, D^ajc^s such a dear distinction between 
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them and all other mammals that, in the absence of any 
knowledge of intermediate or transitional forms, they can 
be perfectly separated, and form as well deliued an ordm- 
as any in the class. Lastly, we have the. important niul 
wndl-eharacterized group, called Pru/iataty including all the 
Monkeys and Man, and the i|uestion is not yet stdved as 
to how and through w^hat forms it is linked on to the 
other groups. It is commonly assumed that (he I^emiirs 
are nothing more than inferior Prinittfin, but the interxal 
betweed them in the actual fauna of the wmld is very 
great, and our knowledge of nunierons extinct specifs 
recently discovered in America, said to lus intermediate in 
characters, is not yet siiHicienlly i)crfoct to enable ns to 
form a detinito o[)iiiioii upon the subject. 

The distinctive characters of tlie generally recognize<l 
orders of mammals, with an aecount of tia ir subdi\isions 
and the principal forms contained in ca(‘h, will be given 
further on. 

GKOr,hAriii('Ab LisTinr.rnox np mammm.ia. 

The existing species of few elasst's nf the. animal kiiigdiuii 
iro better known than thn.se of tlie and, owing 

to tlio coiiii)aratively limited methods of Jdcoinotion or 
transport' wdiich most of tlieni ]»o^^ess, tlie area of distribu- 
tion of each species Is more delinito and restricted than in 
Home other classes. Tn the articles Dinns and l>isTi*jm' 
TION tlio various regions into which naturalists havo 
divided the earth’s .surface, acet^rding to the jircvailing 
characters of its animal inhabitants, luivo been described, 
and in the bitter the main fact.s conni'cted with tho 
distribution of mammals have been treated of. In the 
account of cacli groii[» contained in tlie. ]uesent article the 
particular circumstances relaling to its geographical range 
W’ill bo mentioned. Tliere is little tlic.reforc ncedial here, 
except a brief summary (»f tin*, mo.st important fads relat- 
ing to tin’s interesting subject. 

Ah regards tlieir distribution ovi'r tho surface of the 
earth, mammals may bo divided inlo tlireu gioups uccor»l- 
iiig to their principal imdhoils of locomotion (1) aerial, 
(2) aquatic, and (A) terrestrial. 

1. Aerial Mfimnvita. This group only com]»risos the 
animals compo.'iing tlu' .single «irder iiiirnf^hra^ which 
differ from all other nianimals in the fact that their ]»rin- 
cipal means of transpoit from place, to place is by aerial 
flight, as ill the niajt)rity of bird.s uiul in.sects. liuuid 
expanses of water, which form natural burrier.s to tho 
epread of terrestrial iiiamimils, are thendon; no obstacle.s 
to their distribution ; accordii^ly wc find the general rule 
that mammals are not inhabitants of oceanic islands modi- 
fied in their case, lint e.ven in Ibis grouji, notwithstanding 
their exceptional [»owcr.s of locomotion, diilerent .species, 
genera, and families inhabit very deJinite areas. Isacli 
zoological region of the earth lias its clniraden.stic Ihits; 
and those of the N( \v Wprld and of the Old World an-, 
with very few exceptions, quite distinct. This subject will 
be more fully treat imI nl under the order Ckiroptevit. 

2. Aqmtk nianimals groupt‘d for the 

present purpose as terre.stnal [ju.ns a great j)oitiun of tlii ir 
lives in brpuk.s, lake.s, or rivers, and, being dependent iipiui 
such waters for obtaining their siibsisteiicc, are nere.ssarily 
confined to their vicinity ; but the truly arpiatic mammals, 
or those living constantly in the water, ami unable, to niijve 
their quarters from place to place by land, are the onlcrs 
Cetacea and Sirenin^ with which may also be grouped the 
Seals, forming the Pinniped division of the order i^aruivum. 

For the marine Cetacea, animals mo.stly of large size and 
endowed with powers of rapid locomotion, there are 
obviously no barriers to universal distribution over the 
Burfaco of the earth covered by sea, except such as arc 


iiiUnqiosed by uncongenial tcnqicraluro or ab.scncc of suit- 
able food. Nevcrtheluss it was thought some ^c:iis ago that 
tin* f.ict of a Wlnilo or a Dolphin occuiring in a .'"■a di.-^tant 
i from that in which it had UMially been fnimd wa- .'.utlicicnt 
jn .lific.jtioii for considv'ring it as a distinct .‘-pi-cK-.s and ini- 
po.sing a new nanio npi‘n it. 'I'liciv an*, iu»w, Iiowcmt, .so 
many c:is(‘,> known in which (Vt iccaiis fruin llu- nnithcin 
and ^"Ulhcln seas, frcun the Atlantic and the ra-iiic ( )ccans, 
ab.-t>lult.‘ly in) distinguishing c\ti‘rn:il or analnmii-al 
» li.UMctci.s upiMi which .speci lie determination im.. bi- l.r-i-d 
til. if tho «qqn)si(i* view' is gaining gi-Diind ; aiul, as siiiuo 
I sjH cics iiie niidtuiblcdly veiy widely di-tril»uti il, aliim^t 
ii'onopulitan in tact, tlii'n* scliiis little iva^on why many 
utlicr.s .shinild imt be included in the same catcgi»r\. 'I ho 
t viil'Mice sali l.iclDry enniii:h in those caM'S in wliii.li the 
inlcrincdi.ile rcjii'iis are inli.ibited by the .same foinis, tho 
CISC'! of “cnntnmoiis arca.s of di.sfnbiition. in tlm.sr in 
which tin* at .i ' i*f disli ibiitinn aic aj'paivntly discuiitiniM'Us, 
tlnac may be iinwe room lor doubt ; but it must in>l be 
t«>r",oltcu that the, negative exliicnci*. is here of linicli le.-s 
\alue than iti the ease uf laiul animal-, as the eMstLiici* of 
I Ctt.iccans in any p.irticnl.ii' pai 1. of the mi an is most easily 
I o\erh»«>ked. 'I'lii* gieal Sprnn ^\ li.ilc ( / V/ //^r /r /• inarm- 
•'< /iliaf n\) is known to be aimed I'n-iimpiilitan, inliabitiiig 
or [>.i-.sing through all the tiopical and teniinTatc .seas, 
altlioncli not found near eitlmr puli- .\l haisl thn-eof tho 
well Ivliaw n .^[»i‘ei(‘.S of lloiqu.d { l!al.rnn^,h i a ) nt the Ihili.sh 
I Coast-; are leprcseiited in the North I’aeilic, on the fSniitli 
Ameri‘’an sln>re.s, and near Ni’W Zc.il.ind by spu-n-s so 
clo-ely allied that it is dillieiill to point out any \.i1id dis- 
i tinetiNe i“Ii.uaelei'.s, though it m.iy |»eili.ips be deniable to 
w’ait tor a more eoinpleti* examimit ion of a large -eiic.s of 
indisidiiils before absolutely prenDnining tln-m to bo 
speciliiMlly identical. Tliere is inttliing )*-l Kii"\\n by 
wlinli we, i-:m .separ.ite the i I iimpb.o'k \\ Inibs ’’ i 
l>hia) of Greenland, tin* (’a[>e of (loml Hope, and Jiip.iii. 
'Die. ‘aine may bi*, .said of the common holpliiii of the 
haiiopiaii .seas {!>< (f^ltinni^ (Iclpfu.^) and the .so cal hid /). 
haira^n of the Noilh l^ieitii* and /k h>rsttn ot thu 
An.st r.'ili.in .seas, TJie Ihlot \\ lialc {f,'lnfnrfj>/hi/n< vnfas) 
and ll’o r>t ntitti't'a of the North Atlantic and (d New 
Ze;dand .are al-o precisely alike, as l;ir as present know'- 
led'jc enables iis to judg;!'. Manv other .simil.ir caa*-; might 
be given. ( \iptain .M aiiry coll oi ted inin-h \.dn.ibh‘ c\ Ith nci», 
ab(»nt the di -Iribiitioii of tin* laigcr /o- < Jind, tinding 
Iiiuht Wliahs {^llahina) eomnion in both iioithcrn and 
.soiiliiein temperate. .S!*as, and ab.sent in the inti miediato 
legion, laid down the axiom lliiit “llie torrid /oik* is (o the 
Iiii'lil \\h.ile as a .sea of lire, Ihroiigh wliieli lie e.inii(»t 
jMs . ' Hence all cidologi.-.t'' have a.^^unuMl that the lliglit 
1 Wliale ot the North Atlantie ( //. A/N' oywosA), that of the 
SoiitliSeis (Jl. aH,'i(ia!i<), [i\\i\ that of the, Noitli raeific 
(A‘. ///■•"/ no) jire ncre- c.inly di'-tinct t-pecie." 'The analo- 
Iiiic'jl .•'Inictnre and ('Xtern.d appearance ot all are, how- 
e\er, as far a; y(*t known, niar\ i llously alike, and, unless 
.sonic di-tineiii 'hing eliai .icters can be [loiiited out.il s»’'-riis 
sraic'ly ju'^tiliablo to si'jMr.ite them iqum geogr.qihieal 
po-'ition uloin* ; as, altlmugli the, tro[deal .''IM'- may be 
usLiallv iiNoided by them, it scarcely .arm-, impo-.-ilde, 
or even improbable, tlial soim* indi\iiluaN of junnials 
of siu'h size and raiud jiowers of swimming may not }ia\e 
at some time traversed so .small a space ot ocean as 
that wliich di\ ides the present habitnal Incabti' s ot 
supposed di.^tinct .siu‘cies. If id' iitily or divei.-itv df sinic 
tnral cliuraclias is not to be allowid a,s a ti‘^’1 of -'[iccics 
in tlic-c ca.^c", as it is u.sually adinitud to be in otl t i.s, 
the study of their geographical di.slribulioii becomes au 
iinpos.sil)ility. 

Although many species are thus a[)parently of such 
wide distribution, others are certainly restricted ; tliiis the 
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Arctic Whale {Ihlxna mydicHus) Iiaa been co^clu- 
Bivbly Bliuwn to be limited in its range to the region of the 
northern circum[>jl.ir ice, ami no corresponding tipucics has 
been met with in the soulliern licinisplim*. In this case, 
not only temperature, but abo tin- ])ijeiiliarity of its mode 
of feeding, may be the cauhc. The Narwhal and the 
Beluga have a very similar disliibiilion, though the latter 
occasionally ranges farther suulli. Tlie llyptToodons are 
restricted to tlm \niih Atluntic, never entering, as far as 
is yet known, tlie scis. speeits are cxclu- 

nively tropical or au Iml in their lango. Oiu: of the true 
Whalebone AVliah ^ mt has only been 

met with hitlualo in tlic sens round Australia ami Kew^ 
Zoalaml, a l.u'/e Ziplnoi«l (Ijiriirdins urniH(j'i) (»niy near 
the last-nanii-d i.-l.imls. 

The (%t<irm uie not limited to the. ocean, or even to salt 
water, some entering large rivers bn* eonsidcrablc<listanees, 
ami sonir luing e\elusivi‘ly lluviatile. One speeies of 
/VrtA////'>/-t is extensively distrilaited tliroughoiit nearly the 
wliolc of the rivi r systems <»f the (Janges, IJrahmapulra, 
and Imlii-i, a'-cending as liigh as there is watei enough to 
Bwini in, hut a|»[mrently never passing ont to sea. I'he 
indiviiluals iiihahiting the Indus ami the (tangis muht 
theref<»re lui\e beeit for long ages isolated witliont de- 
volojdng aiiy definite distinguisljing anatomical characters, 
for those hy wliich the siii»po.sed J\ Imli was fornu*rly 
separated fiuiii l\ ifuuijvtba Lave been show n hy Anderson 
to be of no constant vahie. Om/fd jlumliialis appears to 
be limited to the Irawaddy river, and at least two distinct 
species of Dolidiin, hidonging to diilerent genera, arc found 
in the waters of tlie ii[»[»er Anuiyon. It is remaikahlc, how 
ever, that none of the great hihes or iidand Sfa.s of the 
world arc, according t(» our pK'seiit knowledge, inhabited 
by Cetaceans. A regular seasonal migration lias been ob- 
served in many of the oceanic especially tho.^e in- 

liabiting the N<*rth Atlantic, but. further (>bs(‘rvalioiis ii])ou 
this subject are still much needeil. 

The great dilVeience, in the, manner of life of the NV/vv/n/, 
as coiiiparcd with that of tlie causes a cr)rrespond- 

jng diliVreiici* in their geogi'a}»liii*al di-^lributioii. Slow in 
their luovemeuls, and feeding exclii.^ively ii[m)ii vegelable 
siib.staMce>, water-gras',( ‘«!, or fiiei, they aie confined to 
rivirs, estuaries, or e«)a4s where the.-.e gn»w', ami me m»t 
denizens of the c»j)en sea, althougli ‘>1’ course theie is a 
possibility of ai’cideiital traiis[HuL by the assistance of 
oceaiiio currents u(!ro.ss eoiisideralile distances. Of the 
three genera existing within hintorie times, one (Mdudftis) 
is exclusively cimtined to the shores of the lnipical Atlantic 
and the rivers entering into it, individuals siMively specili- 
cally di-.tiijaui.>Iiable biing found both on tlu- American 
ami the African Mile of the ocean. M'lie Dugung {Ihdlnur) 
is di.sti ibulcil ill (litl’erent colonics, at pre.'-eiit isolated, 
throughout the Indian Ocean from Aiabia to Xorth Aus- 
tralia. 'i’he Uhyt’md or Xoitlicrn Sea-Cow was, for some 
lime bcfuie its extinction, limited to a single island in tlie 
e.xtrcnic noitli of the l*aeitie Oi'eaii. 

The Pinnipeils, iilthniigh caimblc of traversing long 
reache.s of ocean, arc. less tuily mpiatie than the last two 
groups, always resorting to tlie land or ti> extcii.sivc ice- 
does for the [tur[iosc,s of breeding. The geographical range 
of cacli sjx-cies is gciierully iiioie or le.-.s icstricted, usually 
according to climate, ;is tbiy are. mostly inliabilaiits either 
of the Arctic or Antantic. .seas and adjacent temperate 
regions, very few bting found within the tropics. I'tir 
this reason the iiortliern and the siuitherii siiccies arc for 
the most part qinte lli^tinct. In fact, the only known 
exception is the ease of a colony of the Sea- Elephant 
(Mnrrorhutaa /toninifii)^ the general range of which is in the 
southern hemisphere, inimbiting the coast of (Californio. 
Even in thU case n ditlerent specUIc name has been given 
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to the northern form, but the characters by which it is 
distingnislied are not of gre^t importance, and probably, 
except for the abnormal gcograf>hical distrib^utioiii wouhi 
never have been discovcreiL The most i^tnarkable 
circumstance connected with the distribution of the 
rinnipeds is the presence of members of the bnler in tbo 
three isolated great lakes or inland seas of CenM Asia — 
the Ca.^ipian, .\ral, and Baikal — which, notwithstanding 
1 heir long isolation, have varied but slightly from species 
now inhabiting the Polar Seas. 

Tcrnslrdil d/<////y/n//.s*.~ One of tlie most important Ferros- 
facts connected witli the present distribution of terrestrial^ 
mammals, but one of which the cause is sufficiently 
obvious, is their entire abMUicc, excc[)t where introduced /r- ' 
by the direct agency of man, from all oceanic islands, / , 
including c\ i'll tlie great "New Zealand group. Another,* • 
equally striking, but loss easily exjdained, is the very 
marked isolation as legards its mammalian fauna of the 
Australian n'gion of zoologists. When unco the nairow 
neutral ground ou the border line between this andHbe 
Oriental region is pas.',ed, ibere is not found, notwithstaud-* 
ing the vast e.xteiit of land it comprises, a single indigon\>U6 
id'jceiital or nionoilelpbous mammal, except a few specioB ^ 
of a single family (J/yoo/.r) of the very widespread ordot^ , 
Jitninifia, fh(' \Vihl Dog or Dingo liaving bCen in ^ 
probability introduced. On the other hand, thc membdrisi 
of tin* <ither two subclasses, tln^ PnAvtlu na or OriixtliQ* 
ih liphid and the JA ria or J>i(hlplttay are almost entirely 
restricted to lliis region, it might liave been said Oliti lily,', 
but for the [ucseme. nf one tamily {JJtdt^Iphiihv) of the 
latter giouji in Aineiiea. 

Tliii Kaihvrln or Montfth l/Ji’ni are distributed through- , 
out the remaining geoguqdiieal regions, as described . g' • 
ill llio article I )is’n:iiu tion, and in many ra.U’S form,/ 
valuable indications by wliieli thc natural boundaries of . ^ 
these divi.siuiis have boon traced. Alany anomalies,, i ■ 
otherwise inexpHeabh* in thc present range of families and. s. 
species, have bi.»*n cleared ii[) by the study of their 
distribution in former gcologiciil I'pochs, a subject in 
relation to wliieli tljc j»j’e.';ent iiicts of distribution should ; 
always be. slu«li«il. Tliere nio few lines of cviJciico SO .*’ 
cHUielusive as in favour of the existing s^iocies beiu^ , 
mudilieil lineal deseeiidaiils of those which have lived in 
previous time.s upon the eaith.^ 

llISToKV OF TIIK .MAMMAldA IN I’AST TIMES. ' 

As already iiitinraled, such knowledge as wc yet possess. . 
of tJie hi^tniN of mammals in past times is of very recent ' • 
growth, and is still exiremcly incoiiqdete. The very hipid v ‘ 
advances vvhicli have been made in the last few years, , 
especially in I'oiiseqiieiice of the exjilorations of rich 
fo.ssiliferous beds in North Anieriea, have not only com- 
l»letely cliaiiged the present asjiect of the science, but give 
such proini.'.e for the. future that any sketch which '^'6, 
might now atleiiipt of this branch of the subject could only; 
be regardial as re[)rcsenting a transient jdiasc of knowledge.- 
It will be vYi'll, however, to gather together in this.., place 
the leading facts now' ascertained with regard to tho most 
ancient forms, as, owing to the uncertainty of theic' rela- ■ 
lioii^hip with uiiy of tlic existing orders, they will be most 
conveniently treated of se[»arately, while the ascertained 
fact^ ivlatiug to the geological history of the forms'mOTO 
iii'iirly allied to those now living will be more apprbpriately 
desciilu'd under tlie account of the different grOujs into 
wliieli the class may now bo divide^. 

1 (111 this Mibjfct, Kto A. Muiray, Ueographicaf 
Mammals, IbOO ; ftinl csiiei'-ially A. R. Wallace, 

Jjiatfibution of Animals, 2 volt}., 1876, and 1681> 
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MAM MAt a OF THE Mesozoic PEiuoai 

The hitherto dificoviaifed remains of mammals \i*lncli ex- , 
isted anterior to the l^tiary period all belong to creatures j 
of very .smalt Vbiae;, the largest scarcely exceeding the | 
common Polecat Or Squirrel. Some are known only by a j 
few iadlat^ teeth, ‘ others by nearly complete sets of these 1 
^orgahSi and the majority by more or [)erfeet s[)ecimens j 
of'; the rami of the lower jaw. It is a vt*ry curious 
cirdutnstauee that this part of the skelelon aloiui lias been 
piiW,erV^;* in such a largo number of instunees. No 
CQlhpleta/^cranium has ever been found, nor is there satis- ; 
■ lootorjr^^idbuce of the structure of tlie vertebral column | 
.,pr,Qf tllh!! limbs of any single individual. The speeii's I 
’ '%IreadyMescribcd from European strata innonnt to nearly * 
‘thirty, ’which have been arranged in fifte<‘n genera. Of ! 
these by far the greater number have been fouml at a bini-le | 
«pot near Swtinage in Dorsetsliire, in a bi-d of cideareoiis i 
mud only 40 feet long, 10 feet wide, and lucrai-ing o • 
.inches; in depth. The marvellous results ol»tained by tlu^ 
OXplomtion by Mr S. II. Leeklcs of tin’s stnall fragment of 
the earth’s surface .sliow by what accidents, as it weie, our 
..'knowtedge of the Jia.st history of life has lieeii gained, and 
^what may still remain iu store here little lliought of at 
‘.^resent. A bed, ap]»arenlly (‘i|iially ricli, has recently 
ro6®nv discovered in the T«*iritory of Wyoming, Noill; 

• .'^IXieVic^ the contents of which are. being luade known by 

Profe^or Marsh. 

lu.^ammaU of ihc Tridanir /’omc/. The Ithatic 
. -forioiiations, so named from the Ivhietian Alps of liavaria, 

' ore the highest beds of llie Trias, and are situated above 
ttha Now Red Sandstone, aiul just Ixdow the Lias. In 
>1847 Professor Pleininger of Stuttgart, while assiduously 
'■lifting some sand from this formation, belonging to the 
Keuperof Dicgerloch and Steineulironu, diseoveied, among 
' .‘an immense inasa of teeth, scales, and nnrecogniz.ible 
^fragments of skelebm.s of fish and sainians, two minute 
;;teeth, each with well-deliiuMl, enamelled, tubereulated 
'iCrowns and distinct remts, idainly showing their mammal ian 
•character. These, tlu^ oldest known evidence of llu'. cIu'-js, 
"Were con.sidcred by their discoverer to indicate a prcilaceons 
carnivorous animal of very small size, to wliicli lie 
•gave the name of Mirrolcuff's Subse([uenlly Mr 

*C. Mooro discovered in a bone bed of llluetic ago iilling a 
./fiseure in the mountain liiiicstonc at Jlolwell, near l''rome 
■L;Jh Somersetshire, various isolated teeth with their crowns 
V^JUittch', worn, but apparently including bolli ujiper and lower 
\JinoIars and a canine, which an? jissigncil by J^rofessor 
•'^'^Owen to Pleiningor’s genus d/o vv/c.sVr.;, and described 
. ‘^*6pe0ifibally as J/. woofri, I'ndvr llie mime of Jlf/f>si 
77/iK//rv/.« Prof. Poyd Dawkins - has described 
..Ja single tooth with two roots wdiich he <liscovered in a 
dlhsetto marlstouc at Watelu t in SomersetsUire, and wideli 
-^nnay be even somewdiat older lliiin the la.^t. rrofessor 
’•’I).awkins finds the nearest analogue of this tootli among 
U’ticent mammals in the large^trcm-liant premol.ir of the. 
llAt-Kangaroo or y///;Av//oy//;/ ;///>• (.-ee vol. xiii. [>. fig. I), 

. Ja t^seitiblanco not concurred in b}' iVofessor Owen, who i 
ireferg it to the genus Jf irroir'tfcs. ^riie minute size and ' 
'Worn condition of the tooth render it extremely dillieult to I 
•form ii decided opinion its characters, .and tlierefuro j 
"Upon thq'jafBnitics of the animal to w hich it belonged. I 

StiH more satisfactory cvidLaice of the prc.sencc of | 
imc^l^als^at a period at least us ancient as the F.uropean ! 

. Trias is' a^ordod by the discovery of three nearly j>erfect : 

^ refeiTod to under this lir.ulnii' jiro Tim-illy th Mulinl | 

■aiid fig'urM in Owen’s “ M( )iiofO*«'i]»h ol the Fossil J 

1 W^02o|c;IJoPmations, " Pala^ontoi/ra^thical tSocieli/'s I*uhl\ciitin,is^ \ 
1871; ill vkirious pajiurs by Marsh, iu the American JvnnMl vf ' 
and >lb78<-80. 

• Qtwri. *.ttr. OH xx. p. 411. 18C4. , 
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mandibular rami in the Chatham roal-field of North 
Carolina by Dr Emmons, who, liowever, placed them as 
far back in age as the Permian, or altogi-tlier be}ond the 
Mesozoic stage, a conclusion not now leei ived. l.)f this 
animal, called JJromaf/orhnu the eoinjdctc 

dentition of the lower jaw' is known, and ecu. i.-t'^ of three 
pointed incisors, separated by intervals, oju- emune, and 
ten molars, nf whieli the first three have sinij.lo snb- 
eompresM-d erowns, ami the remainder mo mu'e/uu.- pld. 
d’lie jaw ligured by Jdr lunnions •' is of an inch in 
haigtli. He (Miirsidered it to belong to ;i plaeuital 
In-eetivnie, but tlui nuiubei* of molar teeth e.\e_rds tliat 
of any ixi.ging member of lliat (»rder, and is only foinui in 
H'me Maiviipials. It was associated iu the. sanuj bed wiili 
111' einlolil replilf 

:1. M^tunnal.s if (!,r /‘r /vV/. —Ill tile :i^eeiiding 

ord'T ot gi oloLMe;d ae ‘ tin? next remains of inamiiials Imm? 
been iml wiih in the Lower Oolite, at Slont'.sliehl in 
Oxfords] I ire, w 1 km\‘ they a^^‘ a^-soeialed with wing ea-es of 
iusci'ts, I ‘)es;ns,iiii ('ioloddes, .and I ’terod.iet} les, I' loin 
this I.ed M-Vtral ;-pi*eimeos leave beiii met with at xarious 
times, wlueli liavi' been phuasl in three gem la. 

A. Amj'lnfln f i n:if, I lla i II vil le, 1 S.‘iS. The specimen (./. 
■/‘i’l r .M'e i!g. In) ujxui wliii’h tin’s geinis was foiimli'd, 
wa." diseoM'red in jSlL', and e.x.imiiied in IMS at ( )\ford 
by (hiviiu, who proiioiinet'il it to be mammalian, ami to 
re-embh* the jinv of an Oj»o.-.-.um. 'riii.-i eoiieliision was 
afleiwauls di-puted by JJi‘ lilainvilh; and others, who 



In.. 1*1. L«>v\<r .I.iw 'I • » t li til I//;/ /<// /I ''.vJa 

I I mil Ovi I u 

1m lieved it to U' reptilian, hut tin* original delerininaf imi is 
now geiier.dly accepted.* ’I’hn c rami "f manilibh- *, all 
more o»' h -s j.ei feet, are now Known- M’lie, length of tlm 
j.iw i.-. i.iilicj li.Nt Human iiicli. It I'niitain.-; ^i\tl•cn teeth, 
wllieli, Ui di lined by sh:i[>e only, aie / d. C I, /> tl, ti, 
bo that if tli'i iij^jier j.ivv Jiad a eon « sjiomiing number 





i,| 'J I'l.'li I'f •‘ii-fhi riufu hu< k'>i ii'I'n 

IM III (M M"). 1 join 0\M 1l. 

tlioro Woidil I'c eixtv fniir t oetli in all, a greater nunduT 
than in anv* »'-\i-tinx lu tei'o 'J«.>nt niannnal, tlioiijli e<|ii,illid 
by soim* ol the .‘pei'ie-; fro a I tlm PiirlucK. 'llie Hi.iri.-t 
approach to th!^ number is in auuni- ncii.t 

Mar.- upial-i. d1ie inciMirs ala's latlur long aiul .^h ii<l- i, too 
canims aj»|'iiiciii ly not nnieh l.iigiT tlu.n the imi.'Mi -, j,il 
the preiunl.ii.'. and molars tw "o-rool ed llie former v, I- a 
single larg'* [joiiitul eus[> and small ba^-.il emp on eu or 
botlisiilc-. tho laU cr (|uin(|Ueci i"'pi<hilc. 'I'lujlMe.' i m,ir;'i?i 

^ Amrricfm ]':irt vi., ]i, o, IS,*.’/. 

A lull riptiuu nf tins intiTi- ^Ini;; »l. witU iv (if U»o 

(li-sriissioti ila lueuiv, iii Jivcu iu Dwiu’^ Fossil 

Mavntuih and Birds. 
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of the angular proceaa is slightly inflected, and the rnyhv- 
liyoiil groove persistent, as in some of the existing Mar- 
supials and in Whalebone Wil lies. TIi is grt»ove, a remnant 
of that wliieh originally lotlges MeckeTs cartilage, mistaken 
for a suture, was oiioi; roii'^iflercd i*A'ideurc of the reptilian 
nature of these jaws, A second s[»ocics is ilescribcd as A. 
in'nih'rlfili (f)weM). 

1*. l*lm.sn>hith( ritnn^ 1S!>!). This is founded on a 

right ramus of tin* lower presjnting the iiiin;r side to 
view. Its lengtli is J l 
iueh. Tlie numb r ol tei-t h 
resembh*. tlm.se <>f exi-aing 
insectivorous ni.iinniaN, bi*- 
ing / .‘i or 1, «• I, p and 
m 7, but iiol cli aily deline.d 
fnini e.'i' Il ntlier. ( )iie spe 
vies, /\ A/^r/Zo/zf/// (tig. IG). 

i \ Sff n ( 'Iiarles- 
woith, It’^’ol. A. noUdnis 
(tig. 1 7) i- founded on a frag- 
menl of a jaw ol niiimlii sr i/e 
with tim e molar teeth nt .situ 'riie grinding surface is of 
ijnadrat(‘ foim, <»f very ' ’ height, and supports six siib- 

tMjiiai cn'^[»^. Its allinilies are i|uiLe problematical. 

Th ‘ fieshwater beii [uvvioiHly alluded to, situated at 
Dnrdlestoiic Ikiy neir Swanagt*, belongs to the Middle 
rurbeck series, iuterveiiing bet\\(‘cu the Middh'. Oolite and 
tin* Wealdiai. The tirst diM'overy of mammalian bones 
was made in this spot by Mr W. 11. liiodie in ISol, but 
the subsiMjuent i*.\plorations of .Mr S. II. Beckles have 
} iebbul a .‘'Uri)ri,'>ing numbm- of species. 'Phey are assoriateil 
with iiiimeious snuri.ins, insects, and fresliwater siiells, as 
Pttht'Uutty Plunorhis, aufi (\tfrlns. No b*ss than eleven 
geaiera fioin this locality aloin' are fully described in 
lh’ofc^sl)r Owen’s ineun)ir. 'riu'sc may be groii[*ed as 
follows : - 

A. With teilh urranged on the insectivorous ty[>e. 
M.indibular ineisois more than two; canine^ w'ell de* 
veloi»eil ; pivmnlars 
and molars cus]iidat>‘, 
seven or more - (/i j 
molars and [ueinobirs 
more llian light, 
iiiiistl} twelve (Nyvf/ 

ni^ A nihlathrrium^ Pt rttifsff Arhip kIou Prra- 
A»ywfZ(/.r, Sii/ltHhni and lluhulun- the het known 

only by the iiia.\illary teeth); 


form, and that, as it is known that these animals feed upon 
grass and routs, it may be inferred of Plarjiaulax that 
the species were herbivorous or frugivorous. I can see 
nothing in the character of their teeth,” be adds, *‘to 
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ritKfin 'iit.r i/itnor (four timoa 
luit, si/f) I roiii Lyrll, 
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(h) mollis and jnvniulars se.ven y ' 
or eight { Tnronthhm and /V/o 
rtuifh'fihnf). As any sym)[isis of 
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the rliaiMcti’rs of the-e gemaa 
would be Sfam ly inlelligibh- * I’’ 

. . , * , , ‘ Hit t il'U ( II. Il hi 

withoiil iiiiijuti* (lf.s( ri[)tious ami 
n for.-Hi- • t<i liLiurL'.'-, the i»*ader wlio de.hi res further infor- 
matinii i-i reb-ned to the lueiiioir eitfd alcove. 

1*. Willi a single, strong, pointed, slightly curved incisor, 
pbicetl close to the median line as in Kodeuts. No canine. 
Three or four compressed, trenchant, obliquely grooved 
preiiiol iis, inrri Mong in size from first to last, and two 
unall inohirs with low mullitiiberciilated crow’iis. (lenus 
Pltttfhitild.r^ halcdinr. 'fins remarkable and highly 
8pecM i/A*d typo Im.-; bi en th(3 occasion of one of the mo.st 
interesting cliM-ii.^siims on the inferenci'S wliicli may be 
drawn as to the atlinitios and liabits of an otherwise 
unknown animal from the t^.tnn-ture of a small ])urtion of 
its organization which occurs in the annals of natural 
history, a discussinn carrir*! <m with great ability, 
ingenuity, and wealth of illustration on both sides. Dr 
Falconer maintained that it was more nearly allied to tho 
lial-Kangaroo {llypujiryniniui) than to any other existing 


Fio. \'(K~Pl<hjntuhix ifctkiii (twirl* n.it. sizi*). From Owen. 

indicate tlnit they were either insectivorous or omnivorous.” 
Professor Owen, on the other hand, from the same 
niate.rials cume to the conclusion that “ tho’ physiological 
deductions from the above-described characteristics of the 
lower jaw and teeth of J^lajiaulax are that it was a 
carnivorous Marsupial. p ^ 

It ])robal)ly bmiid its 
prey in the coiitcmpurary 
Kiii.ill insectivorous mam 
mats and Li/.ards, suj) 

]»osiiig no hurbivonuis 
lorm like Strrrfupxtlhnti 
to liave co-existed iluring 
the rpper Oolite ]>(uio(L” 

It is iiiit>ossil)le here to give at any length the argiinumts by 
which these ojiposing views are respectively supported, 
but it maybe indicated that the iirst mentioned is strongly 
couutenanccil b} the consiclcnition of the following facts : — 
(I ) all existing .MarMquals may be divided, as far as their 
dentition is conceincd, into two groui)*;- (^/) those which 
have a pair of huge nion‘ ei* le.ss [>rocumbent incisors close 
to lln‘ .syniph}si^ of tin* h»wei‘ jaw, ami nidinicntary or no 
canines (diprotixlont deiititicm ; families Plum'oloDiyidx^ 
Mnrro}ioilldn\ and Phffl<HH/ltStl<Lr)^ and (/>) those which 
have numerous small incisors, and large jminted canines 
(polyprotodoiit dentil ion ; families Ptnaitr/idw^ Jhisynrldte^ 
and l)idrl/>hhl;r): ('J.) the va.sl majority of the foitiicr 
group are jiurely vegetable feeders, and almost all of 
the latter arc carnivorous or insectivorous ; and (il) 
Pldf/ianld.r, so far as its structure is knowui, belongs 
obviously to tlie former group, and, as we liavo no sure 
basis for infi‘n‘nccs as to the habits of an unknown animal 
but the knowledge of the Inibits of sueh as are know'll, wo 
have no gnnindsfor supiiosirig that its liabits differed from 
tliose of it^ structural c( iigeiiers.* 

That the, two types of dentition still found among 
Marsupials should liave c.xisted .side by side in so remote a 
]uTiod of time as that in wliieh the I'urbeck bone bed was 
deposited, and that one of these tyjies should have already 
attained so singular a degree of specialization, is one of tho 
most remarkable facts yet I'jvealed by mammalian palieon- 
tolugy. \V hi ther the teeth of tlio upper jaw correspond 
also to the iiiudern dip otodont ty[»e is a question of groat 
interest, for tlie sulution of wdiicli W’e must aw^ait future 
discoveries, of w hich wo have more hope since tho announce- 
ment by IVofessor Marsh of the existence, in considerable 
numbers, of small mammals in the American Jurassic 
formations of the Rocky Mountains, which conform in all 


^ 'riit* wtioiiJ 
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lisfiissioTi i.s roiitaiiied in tlio following meinoirs 

, “ Di'srrijiliim of I’wo Species of the Fossil Mammalian 

gi*nus Pluffiaulox, from Purticck,*’ Quart. Jour» GeoL Sog,^ Augn.st 

; (*2) I*. Owen, art. Puhcontology,’* A’»«.ycZo/Wl5di<* 

8th cd., LSr.J) ; (3) 11. Fal.omT, “On the Disputed Affinity of the 
Maiiiniali.in genus PlarpaulaxP Qmtrf, Jour, QeoL 5ofl., Novemher 
(4) U. Ow«-»i, “Monograph of tho Fossil Mammalia of iwi 
Mesozoic Formation," PaUBorUoijraphic^l 1871 
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their general characters to those of the English Pnrbecks, 
some being oven cousidcred to bo gonerically identical. Both ; 
polyprotodont and diprotodont types arc represented, the i 
latter by a species called by its discoverer Ctenacodon 
serratm^ very closely allied to Plarjiaidax, 

It will be of very great interest to know the inode of 
succession of the teeth of those early mammals, as it may 
throw some light upon the question of the relation of tlie 
succession of teeth in mammals generally with the same 
process iij the inferior chisses of the \\ rtt hruOt. There is 
however, as yot very little, if any, reliable evidence 
the subject, but such as then*, is rather points to the tact 
of an absence or very feeble development (»f tlni dit»li \ oilmit 
condition, resembling that of modern .Marsupials. If this 
is so, it may lead to the somewhat startling eoneliisioii 
that in the transition from the lower v(‘rt ebr.it e to tin- 
mammal, by whatever process it took jilace, tlie indi*linilt^ 
reproduction of the teeth of the former was lost, and 
that a monophyodoiil condition supirvened, wliiih was 
again superseded by tlie peculiar definite dipliyodont mode 
of succession characteristic of the most highly organized 
mammals. 

There is nothing yet known in the structiin* of these 
small mammals of the Meso/oie ages of the world connect 
them with the survi\ing representatives (the Monotreiius) 
of the hypothetical Prutiithn in ; hut whether their position 
was among the Mritithtrin or Zw/Z/// /Vf/, or whetlicr they 
represented gene,raliz(*d forms from which both these 
branches have been derived, it is iiiqiussilde at ]»ivscnt 1«» 
say. . To avoid the ilifliculty of endeuvoiuing to tind places 
for them in any of the existing groiq»s, Marsh tno[H)ses* to 
found two new orders for their neeption Pidtfofhtrii for 
those of the polyprotodont or insect ivorous type of dentition, 
and for yV<///o///Anr and its allies. The foimer 

may bo convenient, but it is scarcely advi.salile to sepaiate 
the latter ordinally, as long as we. continue to place*. 
‘PhfiHC.otornys and Thtflitrinnn^ ("lilrttmi/'i an<l Lfnntt\ 
Tiichecus and Phtmi in the same order.s, for rhtifiiiHhtx 
aiid AinphLt fieri ttni do not <lilfcr in the characters of their 
jaws and teeth more than any of tlicse examples, whicli 
show how much the dentition may bo. modilieil with com- 
paratively little general diversity of strnel.urc. 

This scanty evidence of maininalian libs must bear a 
very small proportion to that which doubllt*ss existed 
during the greater part of the vast Mesozoic p(*rio(l. The 
Cretaceous formations have as yet yielded no trace of tin* 
presence of animals of this class; but the number and 
variety of species met witli in tin* eaili(‘sl, Tertiary forma- 
tioUS,' when al really <litferentiat ion into most of the existing 
leading divisions had taken j)hire, strikingly proves the. 
imperfect state of our geological record during the iiiimedi' 
ately antecedent ages of the world. 

CIIARACTEKS OF TIIK DlKFKl.’KN'r olIDKb.S AND 
FAMILIES AND OF THK pA J, KolLMS i)F 

THE MAMMALIA. • 

SuncLAss IMJOTOTllETilA oj: 
OKNITnODKLlMIIA. 

Tlie princijial distinguishing characteristics of tliis group 
have been already given (p. 371). They ai*|)ly not mdy 
to the subclass, but of course, equally to the one order 
Mokotbemata, in which the few^ known nicnibers of tlie 
group are commonly associateil. In addition to the more 
miportant' ch aracters cnuinernteil above, the folIiAviiig, 

' Notice of Jurassic Mammals rfjuvsfiitirif^ tw«> Nrw Onlt^rs,” 
Amitrican daumal of Science^ xx., St'pU'inbi'r 18S0. Aci-omits nf 
nirthor discoveries of foims allied to PUiffiinihtj\ some surviviii;? ovni 
to the oarlf(bst Tertiary period, are foven hy Cuj)e iu the Amn'lr,ni 
"(UuraUot for November 1881 and May 1882. 
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wdiicli are common to all existing species, may be men- 
tioned. 

The dorso-thoracic vortebrm am niiuteeii in number, 
and h.ave no terminal epiphyses to their bodies, 'fho 
tran.svcr.se proccsse.s of the cervical Vf*itebr;i* me of mito* 
gonous formation, and remain siiturally ciuinected w itli the 
reniuinder of the vertebra until the animal is full gn>w’n. 
ThoiiLdi in this res[»ect they jire.seiit. an approxinnit inn to 
the (Keptiles and liinls), they dilVer timn that 

gnuip, inasinncli as there is not a gnuliiid trausitinu imm 
these JMitni^eiioiis transver.se processes of the in*, k (m 
I'eivical rihs, -as they may be considered) into ilu‘ tlmiacic 
lib . t(i] ill tin* seventh veitebra tlie costal element is iiiiich 
.'^iiidler than in the other, indi(‘ative id* a very ni:irl<(‘d 
:'c\» ii alion o| neck from ihor.ix, not seen in the 
'rill* uppri- riid % ot the* ribs are attaclied to the side’* of the- 
hodier. ot the dorsal vertebne only, ami m>t to the IransviTse. 
l»ioi*esses. 'I'lu' sternal ribs :m* well o^siiicd, iiiul there are 
distinct [larlly ossilied inti*rinedi.ito ribs. Tlie. ceiebial 
cavity, unlike that of ihi* lower M.irsiipijils or the IJeptiles, 
with whieii they havi* .‘^o many .st rnct ural atlinities, is large 
and ]i*anis[dierical, tlatteneil below* and arehed above, 
and about as broad as h>ng. Tin* i ribriform jdate of t he. 
ethmoid is nearly horizontal. Tlie eraiii.'il walls are very 
thin, and smoothly rounded e\lernall\, ;iini the .sutures 
become eoniplitely oblitcrati'd in ;nbilt skulls, as in llirds 
'J in* broad occipital region slopes iipwaids and forwards, 
mill tiie t.ice i-; produci'il into a long ami ih‘pu*ss<‘il lostrvim. 
1'lie bony [lalate i.s pndongi d bark waids,so tli.it the jiosti i ior 
imres are nearly i>n ii leva*! with tin* gleiioiil fossa. Tho 
iiiaiidilile ir. w itliont distim*t ascmnling ramu.^ , tin* eonmoiil 
jirocexs and angli* are rinlinn'iitary, and tin; two halve.* are 
loosi*ly eonnected at tin* symphysis. Tin* lilaila has a iuoad, 
tlalteiieil pnu ess, projecting upwards fiom its iijqn*i 
exlieiiiity above* tin* articiilatiim, like jin olecranon. In 
th'* male tln ri* is an .‘iddit innal, flat, cinvc.'il os.di h* on l.lio 
liiinhr .iml I ibial Mde ol the plaiit:ir ns[K*et ot tlietaisu-, 
aitii nhiting cliieily to the tibia, vvhich .siqiports in the mlult 
a s|i.ir[> p«*int« d pel foi.'ilctl horny sjuir, with wliieh is cou- 
nectci] the tlin*l.«)f a gland situati-d bi*i eatli tin* skin of the 
]).i( k of the til tell, the. fiiiietion of whicli is not yi*! I'leiiriy 
nndcistood. (.\ rudimentary .spur is found in tin* young 
female i>i but this di.sap[»eaiv. wlifii the 

animal lMCom(‘s adult.) Tim stom.ich is subglolml.ir, 
.simj)le : tin* alimontary canal has no ilco ea*i*.'Ll valve, t»r 
marked di.-l inction belweon large and .-mall Intr^fini*, but 
li;i.*. ;i sin.il!, . lender vmnilfmiii ea cnm with glamlnlar wall--, 
'rhe li\ • r IS dividi-d into the iir-u.d iiiimbtr ol Jobes 
i hanictei i.-tie of the .I/f/m/z/oZ/b, and i.s ju ov ided with a gall- 
l)hnMler 

Altliougli agri’eliig in so m iny importai^t ehaiaeti rs, tlie 
e.visting members of the group evidently n present two vi*ry 
iliveremg luaneljcs, p» rha]*-; as tar lemoved as an* tim 
liieiiibci'- ot Millie of llie acccpti'd onlois ot the Ettifurhi. 
Jt would, however, In* erieuiiiberiiig zoological .se,ii*iice with 
new names to give tln-m any otlier than the. ordln.inly 
known family designations of Ornithorhyidhidu' ami 
AWiidnhfi. 

I'nunhj < >i:m i ifoi:ii YN« iiiim:. 

IMlegefUi-, i h'ni!fiurhifiir}i I ihliiinih i. li, ISUll - Ti i i 

■SjlJl ••res -niiHil li. 1*0 iii.ivill.e iuid ina?itliM«‘ ev ji.nifli*(l ,'iil‘*i im Iv .md 
.snjijmi tine.i Im'I n\ I'eak .soinetlijiig liki* lli.it •»] a dmk, li(ai|-i.d Iv 
a n.iki d .net ineinlir.'inoiis e\ ii ii. Tin* jd.iec i.| 

tit ill -sij.j. Ill'll full' 1 lend I\ li\ liiirnv si i n.'t uii-- , i Ituig.iled. niritu*, 
ami slrn j -e.i^t d alelig 1 lie auteritii |.:nt »)l lie -idt - tif tin n.- utk 
ami I'lf.ui. |1.il-Oi|(»ed til* iiiiilaiifiu Ml Im Imi'I. l.'u- -Ii<»it. lilt'.l 
for sw iiinniiJg . fi'et Weliketl. e.|i*h willi li\e \vell-deM*!"j'' ■’ t.ie- 
aiinetl wilh l.nge flaws, ninl keNtuid in lln* !"ie tV' t tin* 

iMtt r'li.dt il iiifiida.trn* i.s extemli d. Vi-rteliia* . r 7, D 17, J.l.', .S2, 

- The miiiie )M*stow<sl Ly Sliaw in 1 was eupied 

*1 vtiiub ol’ I'itlciqiUrv,. 
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C‘ 21 . Ari'talniliim not pfrforat-iMl. not cxti’ijsili;. Mucous 

iiM'iribiMMc o| ;h?iih11 iiitcstiuM co\<*i‘r<l vitli ilrliraic, I'loscs-sct trftii.''- 
fi»l(ls or rnl'r<-<. Tail rallii'i ^licrl, and dcprcssfil. 

very ain.all, J-iit rlos*- and M'fi. (Mir •'ptric^ (). aitnlinvs 
I i>. /yomr/oaM/s ( |*,hnn. ), t hr- ilii' k-lollMl I'lnt vpiH, or \Vat«-i- 

Mnlr (if ilif. rflloni^^t 4 iitin'l\ .i.pi.iip iji li.il.i 1 s, di\in<; witli 
l.n'ihl.\ , and hunowm^ in i|,r i.ia' . (,r nver.-s. Il I’immU on 
Miiiill innllii .,1 .(id v-.tiii,, and iiilialjils Aii.strali.i 
and 'r isrn.'nii.j, S.-i (in.i;M'<i a. s. 11 1 
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sli ndi 1. :-i \ hfiii III I iiinii: Il I'M II .'iiiipliiill.ilowtlii* 

r^h. niits ..J il.i I, \'. l.tu.iiK pl.i.d I. .Mi\ li.lli tli.-.i.di 
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SracLAss MKTATHERIA un .DIDKIJ’JTIA. 

Although the grtmt diversity in external form, in many 
aiiuloinical characters, and in mode of life of various 
animals of this section might load to their division into 
groups oquivulent to the orders of llie AV/Acr/Vt, it is more 
con\enient on the. \\liide to adhere to the usual custom of 
treating tljHin ull a-, forniing one onler called AfAUSlTPiAij v, 
(lie limits ot wJiicfi an; llierel’ore eijuivalent to that df the 
subflas.-i. 'I’lie nmif ••.s ent inlly distinetivi*. characters have 
Ic on .ilri ad V pniii! I il out, (p. .’> 71 ). 'riieso inuy be moi*e 
luDy .-t.ited ii> lidlovN.^'. 

Mill', brain i,. i.i.dl^ ..in. ill in ]>i n[Hirt.ion to the size of 
tlip .animal, am! the .miitato loldiiig of the cerebral bond 
..pln n;.-,, IIioml'Ji will imiilviil in tin* larger species, is never 
\eiy eomplcx in i liai acl fr, and i.s ab.sent in the smaller and 
meihnni .^ized .Mu cii . 'rii*- arningement of tlu*, folding of 
tile iniifr wall nf (h.- n ulMiini differs essentially from tliat 
of all kiioAii h'nfhit'hi, ill.* hippocampal fis.snre being con - 
tiniieil forwsiid alioM' llie iiupiis eallosnm, which is of 
\i ry .mall .siz.-. 'I'lic aiilerior cnmniis.'-Min* is, on the other 
band, gnaitly ilevi lopnl. ‘ 

'rJiere aie .dvNa) - tuc' tictli, im]d:irited in the usual 
manner in bulli jaw. , .md di\isilde, acc'ording to their posi- 
tion and foi 111, into in. isoiv, c.ininr.^, premolars, and molars ; 
but lln‘y\aiv niin li in niinilni .md clmr.icl er in thoditrorent 
t.imilif -. I‘].\c»‘[*t in tie- lt im . t, he number 

o| inri‘-oiv; in the aiHl lower j.iw > j,-;nev(M’ eipial. 'flio 

trill* tnol.ii-, aif \fj \ aein rilly I'onr in niinibcr on e-aeli .side 
of ( ach jiiw'. 'riif (hii f ]*i'enli,irily in the defitilioii lies, 
Iiownor, in the nnule of ^Ul i*e- -a'oji. 'riier(j is no vertical 
di'-pl.iei*ment ami .'-uccrs.-hioii of fln'lietli, e.\ee[>l in the ease 
ol :i single, tooth mi lacU .^hh* ol e.ieh jaw, \vhi('h is always 
the himlcrinoM /iftlie j.roniol.ir t n ii ’ , a,nd is preceded hy a 
tooth jia\ing moir m lesa id tin* ehai.ielei s of ji tru(* molar 
(see tig 'h'*), ami i. Ilie. only tooth comii.irahh'. to tlio.si: , 
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called “milk tielh ' in the di[iliyodonl Kulhvr'ni. In 
sonu*. i-asi '. (;m in /////*> 7*7 /////«//>•) this tooth retains it.-; 
Iil.ice. and 1 uni t 1. Ml until the animal Inis iu‘ai]), if not (jiiile, 
attaimd it' hill .Matnn*, and is not slied and replaced hy 
its succe-.Mn until aft(‘rall theotlier teeth of the permiiuont 
sene.-;, im-lmling the poMe.iiof molars, are fully in place and 
ii.se. Ill ot Ill'll, a.s tin* 'I'hyJacine, it is most rudimentary 
in lorm and .sizo, being slied“or absorbed before any of tb(^ 
other teeth lia\e cui liie gum, and theiefore (][iiite fuucliou- 
less. It mu.st fill the’. I*e noted that there are some 
Mai-’-aqnals, us the. Wmubal, Koala, MynnecobilW, ami 
the 1 )a'^uije.s iii which no .such milk tooth, even in a rudi- 
mentary stall', has yet been discovered, j>Oitsibly in some 
ca‘<e.-, frnin want, of materials for ol)servatk)n ut tlic right 
static lit development. 

Kpl[*ul>ic or marsupial bones are present, in botli sexes 
of iie.irly all species. In one genus aloni‘, 
thev iire not ossified. The number of dorso-luinbar 
Yertdua is alwuy.s nineteen, although there are rauno 
apparent cxi;i‘pt,ions caused by the last lumbar being 
^ - 

^ W. TI. Elowf*r, “ On the OommlHsnves of the Cerebral Hcinisphcr*^^ 
of the Maraupia.lia,''* &c., Phil. Trans., 1865^ p, 63?. 
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modified into a sacral vertebra. The number of pairs of ribs ! 
is Jiearly always thirteen. The tympanic hono romains [ 
permanently distinct. The carotid canal perforates the ' 
basi-sphenoid. The lacrymal foramen is situated upon or * 
external to the anterior margin of the orbit, and tln ro are 
generally large vacuities in the bony iialati*. The angle of 
the mandible is (except in Tarsipfs) nion' or les> inllvcttMl 
The hyoid bones have always a peeiiliar form, ei.n-isting 
of a small, more or less lozenge slia[>^ (l l>a.si liy.d, hiDnd 
ccrato-hya^ls, with the ivniaindt'r of the. wnteiior auli ii.'.iiully 
unossified, and stout, S<mi(‘\vlj:it emnpn ^.-ed lli\ ro liyals. j 
There are two anterior vcaia' 'eav.» J iiitn eai-li 4>|’ a 

‘‘vena azygos’^ entiTs. In the nude the tr ies mi«‘ .iK\a\s 
contained in a serotuni wliieli is suspendrd by a niiii*w 
pedicle to the abdomen iir trout nf tlu' [unis. 'I'ln* Mi a 
deferentia open into a eornpleb' and eontimmus uretln.i, 
which is also the [lassuge by wliieh flic urine oM-upes f'lom 
the bladder, and is perfectly disliuet fn»ni the pu.*^ ^uge tor 
the fioces, although tlio anus and the leimination of the 
n ret.hr o- sexual canal are emhraee.d by the, same .sjdiiricter 
nmsele. The glans is olten bilnieat' d anteriorly. In tin* 
female the ovidiu-ts never unlit* to t'ani a. eomimai cavity 
or utoriis, but opoi .separately inlu the vagina, whicli at h‘.i -( 
for part of its emirst*. is daiibh*. l)uniig tlie very .slioil 
period in whi(“h thi-, einlnyo n* eont.airn'tl in the iitt'nis, its 
nourishment, seems to In.* thaived from the nmbilie.d 
vesicle, the allantoic ve.-sels not reaching the sinlace of 
the chorion to form a true plaeejila. The inaiunia* vary 
much in niiniber, but art* always .abdominal in |)ositit>n, 
have long teals, and in most (tf tlie sjieeies are mon or Ie.->; 
etielosed in a. fold of the integument foiming a ]*oiieh or 
marsiipium, though in .some thl.s i.s entiiely wanting, and 
the newly-born, blind, nakeil, ami lielph -..i ytmng, altaeh* d 
by their moutlis to the teat, are i lelv c«mcealed l 
pvotccteil b5' the hairy eovaaing ol he motheis alMloinen. 
In this st.ige of (heir existence they are fed by milk 
injected into their .stomach by tlie. »oiitrietion the 
miiBcles covering the inanmiary gland, the n‘spiiatory oigans 
being modified tcinporarily, min li a.'^ Iliev are ]M‘imunenlly 
in tlie Ciftnrdy- tlie elongated nii[»er part <»f the larynx 
projecting into the posterior narer., and s(* maintaining a free 
cODilUUnication betwei*n the lung., and the ^•\terMal .surface 
indepemleiitly id the Tiiontli and gullet, thus aveiting the 
danger of sulVocathui wJiile the milk i . [rassing down tlie. 
latter passage. 

The existing s[>ecie.s ol Marsupial.-, are, witli theexcijn 
tiou of one family (the DtJ, / pfmi.i limitulin geographical 
distribution to tbe Australian region, forming the chiel 
inunillialiiin fauna <»f .\ii.stialia, \e\\ (Ininea, and some td 
llie adjiieeni islamks. 'I'ln* aie almost, pniely 

neotropical, one or two . species ranging northwards into the 
Nearctic region. Fossil lemuins of meiubers of thi.s family 
have also been found in J'ain»peiii stiata, of the hloceiiti and 
early Miocene period. 

In dividing th« Mar.snpialsdiito minor group.s, it may bi* 
okserved that one of tin* ino.st ob\ ions distinctive characters 
among them i.s derivi'il from the form and arr.ang<’nient of 
tko teeth. In certain species, as the ( )[»ossunis, J )asy ure-s 
and Thylacines, the incisor, an numerous, .small, and 
Huboqual in .size and the caniiu's large, as in the ty pical 
placental Carnivores (fig. ‘J I ; compare with that <d Lion, 
vol. xiv. p. 680). To these the. term “ polypi oltuhud. is 
applied, and iboy are all more oi less carnivorous in tlieir 
habits. In others the central incisors are vtiy proniini*nt, 
nnd the lateral incisors and eunines ab.sent or subordinato 
iu function (fig. 25). These ar(*. called “ diprotodoiit,'’ 
and they are all wholly or in great part vegetable ft*(*di‘rs. 

in Btlideus brevtceps (Foibew, Pruc. Zoot, 1 S 81 , 


A b I A :{7t> 

In one group of these, the Wombats, them au* but two 
inci^oi.s above and the same number below , luil all the 
othens, including the Kangaroo-. Ko.il.j an<l I’luilangcr.-,, 
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B. All fhfl teeth with wrRistent pulps. TneLsors J, large, scalpri- 
form, with nnamw on the out(‘r snrfsuv* only. No eanineH. 
TTiiid with four Hulxupisil outiT loc^ ; ]»jii tially 8}'iidactylous 
and with Tudiiinuitary hallux. PhascoloiuyidijR, 

r 

Family DinKLi'iiiPiE. 

IVniition: % J, r }, p jj, m '}: .'"•o. Incisors very small ami 

pointed. Caniiv's lar;'(‘. ririin'lni-^ with cojupivsmMl [xiinti'd 
rrowihs. Molars wifli ni)iin i*'ii ^ -Imj ]* cusps. The third ])rcmol.ar 
precinU'd by a diwidimus mull k ii pidali* nmlar, which n-niains in 
]»hic,e \intil tin* animal is ii.-nlv .uliilt. Liriibs of niculcratc develojt- 
liient, eiu'h uith Iim* <«*Mi|'l'tc and distinct tors, all of whit‘h am 
]»rovidcd with shuii, . .in j-i ctl, «'uiv<d, sliaip ilawsof in*aily 
equal si/.r, r\r( pt tin* lii-t tof ol the hind loot oi halliix, which is 
hiri^c, widely fi<»m the othri-s, to which it is opposed in 

clinibin^. an-l Iiih.iimIcs in a dilated louiidnl «‘\trcniily, witlioiit 
a nail. 'I'ail ;l'> m i dl\ huii.', paiti.illy n.dvi-d ainl pnlielisilc. 
Stoin.ich <'.i'‘niii id small oi‘ nioder.Ltc si'r. I’mirh ill 

sonic I'omph tr, in idhris irpi rscnti'd liy twt) latcial folds of the 
!ilnlomiinl lilt, ■-•iimiiit, jiaitiallv concuii'.^ the teats, while in some 
all tian- ol ll Is absent. Vrrtehr.r 1 ' 7, 1) Kb liti, S *2, C' 19 

'I’ln- /),'!' or true ( Ipo .sunis. ililler from all other Mai'sii- 

jd d.s in tin 11 li.ddlat, hein-.^ p.-eidiai to t lie A nn i lean eoiiliiH'iit. 
They ale niostl-v eaiiii\orous or iii-^eet ivoioiis in their <liet, and arbo- 
nal Mi habits. One .sli;.chLly alx i rant. loi m, witli welda-il hind feet, 
ainl aipi.itie mode of lili*, constitutes the ;.^enn.s ('ht roiirHru, The 
other nunieroiis .species are loinnionly iin liidcil in the ^eiiUM J>i- 
(irlphy.f. See Orossi'M. 

Ftnnly 1 ) vsvrrJiiiK 

])entitIon: i f,, e], and m nnineroii.,, va,ri.d)le. Tueisors small; 
eaiiine;, well devidop si ; molars with ]iointed cusps. Limbs equal. 
l*\}le feet willl li\e snbe.jll.d tors witll chlW.s llilld frit With tlm 
four onlrr f.X'.s wrll-de\rli.prd, and ilistimf from raidi other and 
beai ini' claw s ; tlie lir.d. (or li.dlnx) claw h .ss, oj n, rally rudiiurntaiy, 
sonieliines i iitiiely wanting.;. Stomach Miiijde. No cjecuni. 
rred.itoiy, <*arni\oious or insi-etivorous aiiiiii.ils, inhahit.ints of 
Australia, 'rasmania, ami the .southein jiarts of New* (luiiiea ainl 
.some of the adjaeeiil isl.mds. 'i’he abeiiaiit uji’iius Jfifnmroltias, 
though eleaily a meniher of this tamils, is .so shaiply di.stiiiouislu'd 
from .ill the olhns as lo lender a <livi ion into two .suhfamilies 
neee.ssaiy. 

Siibfamilv T)asyurin«3 - 'This <siinpi i''e-; the more tyfu'eal 
, in which the pn mol.ivs and niolais iicmt r\eerd tlm 
nonii.d nmnh. ri>| .seven on e.n h .-.id<‘ of meh jaw', .uni in which the 
toii 'Ue Is not Spi ' i ill\ e\teM-.lle. 

Tit tflari li ii'<. hiiilitioii: / * [, // /a. \ dd. Ineisois small, 

veitnal, the outer oni* in the iippei Jaw l.iioei Ilian the othei.s. 
Sunilnit <d the lowei iin isois, In toie thex .iie woiii, with a deep 
t Mn-.\ 1 1 se ij;u»o\ e, duidiiii^il into, in anterior and a po.slei lor eil.sp. 
Canines lon-jr, shoiiLj. and (onn.d ri.-mol.ir.s with eompie.ssed 
I'l'owns, in. lea .inu: m ‘-n'e fiom biloie liaeKu.irds d’riie molars in 
^eiieVil ihar.ieters r.-senih]in«^ tlm.se of /l/'v»/y//*//s', hut of iimn* simple 
form, the cusps lieini,' not .so di-^tiin t i or .shai ph pointeil. Milk 
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molar X'cry small, ami shnl b- fore the animal leaves the mother's 
pom ll. (lelleral foim \eiy J>o.;.like. Head rlono.jteiL Mll/7.l« 
pointed. Kars moder.it li, ein t, 1 1 i.inmihir. I’ur shoit and closely 
apfilied to the skin. 'I’.iil ot nioihi.ite letiofli, thick at the lm.se 
and l-ipi-rin*:; towards the apex, id.itliid witli sliort hair, [fallux 

(iiieludini' the luetaearjml b<uie) w.'Uitin,!^ Vriirhia*: (^7, l)l.‘b iHl, 

S 2, L’ *2:}. .Marsupial boiie.s represented only by small uuussified 
Jibro-eartila^e.s. 


ALIA [wAiwtrmuA. 

The only known spocies of this geane, T- eynoeni^lus, though 
(imaller than a common Wolf, is the largest predaceous Marsupial 
at ])fescnt existing. It is now entirely confined to the ialami of 
Tasmania, although fragments of bones and teeth found in caves 
afford evidence that a r.lo.sely allied species once*, inhabited tlio 
Australian mainland. 1 'lin general colour of the Thylacine is grey- 
browni, but it lias a seri(‘.s of traiisvor.se black hands on the hinder 
]iai*tof the back and loins, w'lumee the name of “Tiger’* frequently 
applied to it hy the eoloiiist.s. It is also called “Wolf,” ana some- 
time.s, though les.s appropi lately, “ Jl3^iCTia.” Owing to the havoc 
it (amimits among the sheeprohls, it has hocn nearly exterminated 
in .ill the iiu^re settli d p.ul.s of 'ritsmaiiia, Imt still tindfH shelter in 
the. almost imis'iietrable rocky gh'iis of tho more mountainous regions 
of the Lslaiul. The female juodiiee.s four young at a time, 

A/.s 7 ////*//,s-.-- L entil loll : i !\, c j, y> 5, m J ; total 42 .., Upper 
ineisois 111 ally eqmil, and phn ed vertically. In the smaller spedes 
tlie lirst is sli^ditly longer, narrower, and sop.’iratcd from the test.' 
Low'er ineisois ueiul^ Vertical in the larger, but sloping forwards 
and u]»\v.inis in Ihe .Mieilh r .sjieeie.s. ('uiiiiies largo and sharply 
]Miiuted. Jheuiol.il;,, ill tlm tyj»i«.il foim.s, with compressed and 
j'haip-jiointed eidWMs, .md slightly develojicd anterior and posterior 
aeee.'isMry hasal eu.-.|»s. 'I’nn- inohiis with iiuiiieroiia .sharp-pointed 
eiisjis. In the, iijipei Jaw' tin* first, ihiee with erowns having a. 
triangular free Mirt.ne, the fonitli .small, .simple, narrow, aUiliplaced 
tr.insver.sely. In the lower jaw' the mohiis more eompressed, with 
longer eiisjis ; the fourth not notahly sunilh*r than the Inkers. 
K.irs of moderate .si/e, ]>roniini'nt, and ohtnsi lv iiointed. 

I udimetitarv, ehiw h .-^.s, or absi nt. ; its metatarsal bone always pre- 
sent. lail generallv long and well clothed w ith liair. Vertebne;'C 7 , . 
1 ) 1:5, LG, S‘2, K- * 20 . The line I >.isynies arc mostly inhabi^Mits/ 
of the AusliJiHiin eoiitinmt and hhi sni.inia, whore in tho ocoTiomy 
of natuie they tak*- the jdaie nf the, .sinrdler pn-daccous Canii* 
rnra^ tho Cats, Civet.,, and Wi-a.^els of other parts of tlio world. 
They hide thenisehes in the daytime in holes among rocks or 
ill hollow’ tnes, but ])row'l .about at night in se.ireh of tho small 
Jiving mammals and hiids which eon-,1 it iite their ]H‘ey. Tho spccics 
are lint iiumeroiis, and divide themsehes into two sections. ( 1 ) 
Ihi^ifaras ]>ioj)er inehidi's 1 >. mariihrlus, ahoiit the si/o of a com- 
mon Cat, iiilialiii ing d’.isniaiiia ami tlie soutln-rn ])art of Australia; 
D. i'nr.n'mii'nn Titsinaiiia and Vietoria ; YA South 

Au-.tralia; J). Ita/hrrfftn^, N’otth An-itralia; /K all)OpiiiU'ttitliS,’^ii\V 
<Jiunea. (2^ /SVr;v <*/;// /7//v eonl. tins om* .speeie.s, J). 7 / r.v/aifi?, differ- 
ing from theotheis in liemg a huger ami heaviiT a.llimal, with a 4 
disjiropoi t lonally huge ami hmaii hi'ad. Its li*cth aro relatively^ 
larger ami more massive, and lienee more irow’ded in tho jaws; the 
preiiinl.ir> e.sjieeiall V .lie .se.iieely eompTe,sed hut ratliOl* COnical ; 
the lower imdar.-, vv.iiit .1 ensji ])laeed m-ai the middle of the inner 
border, found develop! d ill dilleieiil (h-gii‘e.s in all tho 8necic.s ot} 
the iir.st .section. 'I’hi.s .iriim.-tl i.s peculi.'ir to Tasmania, w'hcro it is 
commonly known hy tlie name of “Devil.” Its lire, vailing colour 
ishlaek, its .si/e ahoiit that of an Kngli.sh Iladgcr, and its disposition 
ri'iii.'irkabl}' .sa\age ami voi.ieioiis. 

P/ttf,srti,jftli\ - 'I'his genn.s (imue pro]ierly P/iascoIoffale) compiiscs 
a eoiisideiahle nmiiher of small Marsupials, none of them exceeding 
a eoinmoii Ihit in si/e, dilfeiing from the, true DfisjnircS in IH)S- . 
sc.s.sing an additional premolar,- the dentition being 'i -J, 

?i7 1; total 41 ), ami having the teeth generally deve.lbped u;)OU ah 
insect ivorou'. i.dln r than a earnivorons pattern, tho Upper middle. 
ineisor.s heiiji^ huger ;iml inclined forwards, the, canine.s relatively 
smaller, ami the niol.ii.s with hmail erow’iis, armed with prickly 
tnheieles. The inu/./lc is ])ointed. Kars moderately rounded and 
nearly naked, lone feet with live suheqii.'il loe.s, with comprCSScil, 
.sliglitl}' curved jMiintcd el.aw’s. Iliml feet W’itii the four outer toes 
snbeqiial, witliel.iws similar to those in the, fore feiit; tho hallux 
idniost .ilw»\s di.lini't ami parti.d I y opjiosiihlc, though small and 
nadlc.s',, soinetinie.s ah.seiit. Tin; food of ihc.se animals is almost* 
imtirely inseets, wdiieli some pursue among the hranchoS of tr€e.S, 

I while others aie puiel.v teriestiiah Tin*}” are found throughout 
I Anstndia, ami al.so in New' CluiiiVa and the Aru and Bomoof .tlio 
adjaeent i.sl.Jiids. Variatioms in tlie details of the dentition and 
nf tin; .stnietuie of tin* hill ! limh.s, and in tho length and arrazige- 
iii<*iil of tlie liaiiy eovering of the tail, liavc given rise tO ScVetol 
subdivisions which will probably he ae(;o])UMl as generic hy niost 
zoologists, although fnrt.]i<!r investigations arc required hsfors their 
limit.^ can he, very .satisfaetorily dolincMl. *- 

J*. rrhsticaui/af a species tvith a thick coiTipresscd _taU onia- 
iiiented Upon its ajiical lialf with a. crest of black hair,-ttiffer8 from 
the otlieis liy thi*, ve.iy redneed size of the third prcmolar in the 
njqier and its (•om]>lete uhsenee in the. lower jaw, thuS forming au 
inleie.-itiiig transition in dentition towards JDasyuruB, , It consti- 
tutes the genus fUuvtoirrrMs of Krctft. Another very aberrant form, 

J\ fanitjera, distinguished by the great eloiigatiou of .'the foro *inn 
and hi ml foot, ;iiid the complete ahsenceof hallux, is AfUeehino^^ 
of the .same .'intlior. It is an elegant little terrestrial mouse-lilw 
animal, with largo oval ours and long tail with the, tpriniual part 
bushy. Aiilichinvft and Podabrus are names propOfM for otnor 
divisions of the group. 7 ^. 2 ^' ^ 5 '** ’ 



4 mammalia 


Subfamily lC3nneoobiili8d. -—Molars imd premoliimcxceediiig tlio 
normal number of seven on each side. Tongun long and uxtinisilc. 

^ ilfynntf«)6/«A«.T-Dentition : » I, c f,p m ^ or § ; total .52 or 54, 
, .being the largMt number of teeth in any oxisling Marsupial. The 
’’ distinction beiiweeii the molars and i>reinolais is iiot i-ortain, as it is 
not founded on a knowledge of the surression of tho but on 

their form.-' The teeth are all small and (except the four ]K.st.erior 
infeiior molars) separated from eu h cjiher by an iub rval. Head 
elongated, but broad behind. M»i/y.le long and iioiiib-d. Kars of 
moderate size, ovate, ami ratlier jiointed. Kon. fr.*i with live toes 
all having strong, point'd, eompu s^ed rlaws, tin* si <*oud, fluid, and 
fourth neatly equaX tholiflb MUie-what ami the lii.st ••on.sidi-rfiblv 
.shorter. , Hind feet with no traee uf halluv exL-imilly, but. tin* 
'metatarsal bone is present. Tail long, clotln'd ^\ith buig bails. 
-Fur rather harsh and bristly. Kmiale wit bout, any tnur of n 
..^h^hy.tlie young when attaeheil to Hie nip]»los being rom*»abd 
.by the long hair of the abdoim-.n. Verfebra‘ : C7. Dl.'i Lt> 
S8^ 023. 
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somewhat shorter, provided with long, strong, slightly curved, 
pointed (daws. P'irst and fifth toes \erY 'tlim t ami \ntbi*ut . l iws\ 
Hind feet with hallux of one or two phlil.-ui n v^ fniniiiig a distim t 
tubeiele visible externally ; the secml an. I ilunl Ines \vrv slemb-r, 
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, h Of this siiigiiliii* geiiii.s but. one spn-ifs is known, J/. fa'n'mfusj 
• found. in western and southi-rn Anslialia. It is about tin* si/e of 
, art English squirrel, to wlii« b animal its long bushy tail giM s it 
some resemblaneo; but it lives entiiely on the giouml, esprcially in 
; i^aterile, sandy distrie.ts, feeding on ants Its prevailing eolour is 
XiSheistnut-red, but the Iiinder pait c»f llie baek is <*leg:uitly marked 
:* '.ifri% broad, wllitc, transverse bam Is on a dark ground. 

i * ' ' 

^ ‘ Familjf VvAixyufiAum. 

^ }, p 3, in. I ; fotid *18. Up]ier inc isors small, 

’ ^Xviith short, broad i' low us. Lower im-i.^iors inocleiale, narrow, pic»- 

divdns.’ CJaniiies well devedoped. I’rcniolais compreNs. d, [loinbsl. 
Mpliirs with qundratc* tubeivuhited eiowns. Tliiid piemobir jm- 
ceded by a very minute molariform tooth, w hic h remains in place 
,UUl^ the aniTmil is nc.suly full grown. Kcm* feel with two oi 
of 'the micldle toes c)f n.-arlv equal size, and provich'd 
^th,»trong, sharp, sliglitly eurved claws; tin* other toes rmli^ 
nojl^nhUfy*' Hind feet Jong iiml da now ; the hallux rmlimentaiy 
Oir.tib^Ilt ; the .second and Hurd toes very slemha-, ami united in a 
<Wtomon integUTrient ; tin* fourth very Imge, willi a .stout elougafi-d 
coxuqalclaw; tlie fifth .smaller than tJie fouiHi (see tig. Tin* 
phalanges of the huge* lot ; of lioth feet cleft ?it Hieil e\- 
in Main's among the Kdrnfnta, hut in iio «»lhcr 
AmlrSttpiala^. Head elongatisl. Muzzle long, mu row, ami ])oiiitcd. 
9tOia^i^^Y.<^mplo. ClC' lim of mode l ate size*. l*oUeh eonipb tr, 
^l^^W^.Opiening backwards. Alone among Mai.siqcials they have* 

I ^*’*'**^ ^ very distinct family, in .some, n-sperts 

tutenuediate betw’Con the sarcojihagcms l)usifund:r and the 
P*^yj®Pp3gotl8 Macra^fuflidw. Tn cb*nt it ion they resemble the loi iin*r, 
oUt.tih^vtUtrM with the latter in tin* ]M*(*uliar struc'tun* of the biinl 
Wfe ' constnictiou of the fore feet they diller from all otlit r 

Mwupials; •; Tliey may bo divi<led into three gem*r.i. 

■fVama^'.^jAntorior and po.sterior extremities not differing 
in ddy^dopment. Foro feet with three midi IK* toes ws-ll 
the 'tmrd slightly larger than the scooiul, tlie lourth 

j. y ‘ 


i/i/ii n .I •jniiini. 

rif ecjiial h-iiglh, joiiiecl a.s fai .is Hic iiii'jii.iJ pli.il.uiv, but with 
I di-liiicl el.ivvs; Hu* lil'lli iiib*nm‘di.ilc* in h*nglh helunn iht*st‘ and 
^ tin* laigilv <l< v i‘]ii|ii d lointli toe Kaisot moih i.iii* m* *-viinil .size, 
' •ivati*, jHiiuiiul. T.nl i;iHiri short, « lot lied vvilh sburt .ulpie^isid 
! li.iii i. 1* 111 sljorl timl bush. iNuieb opening b.ii'kvv.mls. Veite- 

I bia* *’7. |) i:', b,;, s 1, (M7. 

I 'l'h*‘ .uiiin:il-i of Ibis giiiiis, eoiiimnnlv c.iH'd “ ri.unlieool s *’ in 
I Aiistrilia, aie .ill sm.ill, ;iml live intirely on tin- groiiml, mak- 
^ ing lie si'. I oinpO'.Mcl of cliird IcMVi ', gi.iss, ainl slick^ jii holliiw 
, filaers. I'hey .u«‘ i.tlhei mi\rd ii*i*cler-.; but lii,e'. t-, Worms, roots, 
ami bnlbrt •on-.litnlc tbc‘ir oulin.ii v diet. Thi- v.uioiis spii’nsaie 
widi*lv ili*-1 1 1 Initt d ovii .\nsti.ilii, 'rasminn. New' llnini.i^ ami 
I .s»*\*i.i! of i!m adj.ii I'lil nd.iiidi, .is Ain, Kfi, .uid New lii-l.iinl. 
j I In* be -'t know n . 1 1 1 * r, Jn, I iffi lun I //c '/">/// ,/'., 

fhi .///./, .Old ii’iunira I'lom .\mli.iln, .uid /'. it<'n mf t>'t, s,, r , n nttna 
iiml Iiiii<in'tnin,i fioMi Xc'vv Hniiic.i. 

M.n m!,'-. Mol.il lecih i'ni*Vc*d, .Uid Willi h>n" 

'-borler looi-. 111. Ill in Hie hist. Ilimli'i e\lr' mitn -i 
]»ro)tiii t ifii.dlv longtr, .imi ballnx n pu'.si'iiti d «inl\ 
by a Mii.dl im-t.it.ir.i.il bom*. Mn//le nineli i hni 
gated .iml n.nmvv Fni .soil ami silky. K.u- \,|\ 
huge , .cml p'Mi)li*il. 'I’.iil Ioiilt, ils ajm 1 h.iil <r6- 

c*lol h»*el oil 1 1 m* doi ..d sui l.iec* vv it li long h.Mi s. I 'om h 
opening loivv’auls. Vc-itcbiie: (’7, l> II-J, L (», S ‘j, 

Ibjl one species is known, M, /er'/o/zs, fiom 
We*sle*nj All-1 1. ill. U It IS fill* liUgesl lm'Illb«*l ol 
Hi*’ hiiiulv. In ing about, the .sizt of tin* common 
l.’ihhil, i«. vvhilh aium.il it biais siillnat iit siipei- 
li* i.il n I mill UM I* to have aiijiiiiid t!ii* n.inii ol 
‘•N'ltive* IJablilt, ” floni the enlnlilsts. It biUlows 
in tin* •’loiiml, hut ill other u*sp» . t . ri*suiil'h*s t 1 m* 

Ih’UidMool*^ ill its hahits. 

CIlu rt'fiii.s. Dentition ge*nei.illy le.srmblmg lli.il 
of y*' /'///o A s, liiit tin* call Jill*.*, aie h-’^s t|i v i-Iopi-d, .11 m 1 
in tin* upp» r j.ivv’ two-iooti el. I.uiibs Vi 1 v' .sli ruh 1 ; 

]iosti IM-r In 'lllv twil l* the ji llgih of the ailtellnl. 

F«ne 1« el W It ll the llimtioil.d toeT lednee-tl to I W o, 

1 he* Si*, mid a JO I ihml, tit oipl.il loM'.'.l h, With • lo » 1\ 
unite d liie t.ieai p.i Is and shtii t . sh.U p. - light 1\ * ni Ve d, 
coiiitiii'ssftl flaws. h 11 .1 toe iipie.se*nli*tl by a 
liuiuiti indiment ot' a imt.naip.d bom*: tin* louitli 
by .1 iiiit'M .11 p d .uid two sm.ill ph.alalioe.s witlioiit i 
<*l.ivv\ .iml iieil le .M hing t he mieldle of the* liie-l.iearjial 
of the lliinl ; t'flh entiiely .jlisont Jiiml toot long 
ami iiaiiow, m.uiilv eoinpi.-^cd nl the stronglv devel 
ope*tl tonith to*. tt*imiM.iimg in .1 e-onie.il pointed 
nail, wit h .1 e-1 roiig ]i;iel bfhiml it ; tin lialliis lepn*- 
.si*nti il by a 1 '.idiiiieiu.il V nie*t.it.ii s.il ; the It m. lining 
toes t omph telv eh v'l bipetl, ami with 1 l.ivv -, hut t*\- 
(••*<*dinglv sI.'iMler, Hn'nniteil sectunl .iml tliiui le.i- h 
ing :i little w IV be\oml the inetat.'U'-iei-pM.d.mg' :il 
artie-nl.itioTi ol tin* hnnth; the iitth ■ollieW II it 
.shmlei. Till irit epiite so long .is tin* body, and 
ei>vt*retl with shoiL Iniirs. Kais huge .iml p'iint<d, 
and folde il elt)W n when tbo jinim.'il is .it ie*-.t. Fm 
.Stilt ami Itieine*. Fo'leb opening b.iekwald-^. \'t I - 
t» bra* : < ’ 7, J ) 1 U, Lb, Si, ‘ji 1 

'riie oiilv km»wn .s]*e*eie tif this gi nns, 1 hn !lv i- le.nk ibh toi tin* 
Hiugului coiistiuelioii ot its hnd is an amni d al-eait llui size* ut a 
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382 'MAMMALIA Xmarbupiaua. 

small Rat, found in the interior of the Australiun oontinont. Its blossoms of Mdalmca, &r. One kept in confinement by Mr Gould 
general habits and food appear to resemble those of the other was also observed to eat flies. 



I'i Hf nH ! nLi . It was tils! ibed as ^ ttui mint u\ by 0)<ilby troiu 
a miiMl.irfd si»M imt*n, but Ihr ;.jir. j|ie ii.iiiu* was alt ei wards rhanged 

bv < 1 1 .1 V 1 '» I'nstn ni/f 

Ktiiiihf M Vi'lliM'nlH li3:. 





Tlie rliai aetei s n|‘ tin's l.imil\, and an a«‘eoiinl of the 

.iinni.ds I niii|iosiiii' it, will bi* bmiid in iln aitnlr K vnoakoo. \(»I. 

Mii ]'. 

Fn'nihf I’M M SSnl' I in.K. 

Denlituni b'Xt'rpl in tlie .iIm naiil mmus Tn r:u i ifn*. 
in^t .ib(»\i‘ .'■liong, iiMNrd, and • liftin'^, the <itb»M tw<» gmn*- 
i illv soiii'-w li.it iiii.il!. I ; the .'-iii'jlf iowei iinisMi' huge, nn*ri* 
!(• , ph nj'} <M 'll nuMb 'ate, deal and 

bai]. |ii»int<'l; Iowm .ib-<in mi ijiiile j udun* iil.n y , variable; 

III willl li'lil Mbtu-.e tubefcli rjllllbs ‘■ulmpiab Kol « 

1. 1 1 with liM* di-tiii'l, suIm-jimI toe, with il.iws Hind feet, 
■luilt nid bi i 1, ill live w* il di'V-biped tne*, ; flu* ballux large, 
ii.nlli md ■ ; iln -.< ■ Mini .iiid tbiid sh inb r and united by 

iteyi'Mii'iit .1 I ir 1 I-. I be claw SI mui.h li siiiipb-. t\eeniu 
piesent ••'•ijil in 7'i// ./<’*. ■. and usiullv lai/e I'mh.Ii eoinph*te. 
Aniin il-i nt sin ill tn nn.dei ili* si/e and .iibori.il babils, feeding mm 
V egetable MI- niiMd dn t, mb.ibiliiig Andi.ilia ainl the I’apu.ni 
Island-. K\| luduig r/in u Itliin f and is[n.iallv tlie\ 

linin .1 Nei\ imImimI t.iinilv 'I’lie litter 1 ^, hMWM\er, e\identl\ a 
ijMidilied Imiih ».r tin -iiiif gi in i d eliiell) aliiiiant in Die 

eliiiiai 1' IS ut' Its aliiin iit.ii \ mg. in w Im h .ii'- .nhipl.-d Ii>r u pei’uliar 
nnuh- ef snbsi.-,tein-e. Itnia\ emi-.!ilnli a d 1 iin't Mlbfaudly . 

Subfaiiiilv Ttirsipedinee. 'ruth .ilnio-t i iidlinent.iry and vari- 
able in jiunibei. Tongue bmg, ..Imdi i, puinleil, .uid veiy extensile. 

< 'aa HIM ab-,ent. 

Tnrsif/iW. This is n.inied limn smiie supposed lesoniblaiiee of its 
loot to that oftlie Leniuiiin ms I'nr^ifs: but it nmst btj remarked 
that it b.is nmie ot the [leeiiliai elongation of the e.ileaiienm and 
M.iplimd so I dj.ii.n 1 i i islie of ih.il g* nils. Dead with ehmg.ited and 
li mb ! niu-vl'*. Mtnit li opening small Thetwolowei ineisors aie 
i'liig. Miv sh mb r, .shai ji-pmnted, .i ml boi i/oiit.ill\ jilaeeil. All tin* 
olhei b-illi lie .-iiiiple, <oni':il, iiiiiiiite, and pined .it ••onsideruble 
:iinl .III mlir inliiv.ils .ipiil in Iln* i.iws, tin- niimbei .ip pearing to 
^.ii\ in tlilli !i nt iiidivnluaU ami « ii oii dill'eieiit sides of the tW'o 
indivniii il-.. d'ln toi'nml.L in i i mien in the Aliiseiim of tin* Royal 

ami ; total ‘J<h Hand 

oftlie Inandii.l. exlieimlv sh-ndei, neailv straiglit, and withont 
1*01011011.1 pio, e,- m- mills ted angle. Tme lei t with five well- 
ilevelo-el loi ,, \M'l, Miiali, Hit. s, de-like jiails, not leavlinig to the 
extremity of !in*dimis iiind feet lalher long and slender vom- 
pared with th.iT of ih, l‘linln mti.stinn^ with well-ileyeloped o}ipii^ab|e 
and nailles.s h.dlnx . -:e. cnid uml ihiid digit.s sy inhietyloiia, with 
-harp eoinpiessed < iiiveil claws, the fourth ami hftli flee, and with 
'umd 1 flat mills. I‘.;iis ..t modi rife * i/e and loiinded Tail longer 
than till* liodv ami In ‘id, -.e..iitd\ elotln-d w ith slmit hairs, pre- 
hemsile. Verteliia* (’ 7. 1 ) 13 , L 5, S . 3 , ( ’ t 

Of this singul ir gi'ims but om* !-p«eies, T. n^sfuttu.s (fig. 31), is 
known, .about llie.si/L-of .i . mniiion Mouse. It inhabits western Aus- 
tralia, lives in trees tml bushes, usi-s its tail in Lliinhing, urul feeds 
nu honey, wind It pioenres by iiisei ting its long tongue into the 


Siibfamilv PiiuIangfistiiiiTft. 

Teeth noirnal. Ibidmn nt.nv lower « .mines pie.sent. Tongue of 
oidiiiaiy stimlnie \o dn-ek pom In s Stoimieh and UHiieiidiiig 
eolon sdnph* (\''imi l-.n*/, simple '^f.iil w ell-deVeb*ped. 

A niiiiieiou^ /I'liip, v.iiMiig md/.e lioiii ilnit of a Mini.se toalai'ge 
<'at, arboji.il m fin ir Ii.d.Ii',, am) .ibuinl.mt ly dist i ihnted through- 
out the Aiistrali.in legii.n One -.eetion is distinguished hy thi^ 
posse '.sioii ol a !l\mg tin-mbraiie, or toM of skin, extending on each 
side of the bodv betwn n the Ime ami liirnl legs, Ibindng when the 
limbs an* e\lemied .1 kind o| p.naeliiite, .-is in tlie Klying Si|uirrol.s, 

id .ilso l»y a m,ii piehemile i.iil 'fin imlmles the genera 
l*(tinniis, /;////.-#/ , .md .U‘ntf<ntn. 'The n*iiiailider have no such 
im mhi.im*, .md li.iVi the t.iil more or less pieheiisile, tin* under sur- 
f.ieo at le-ist oi tlie.ipii.il | lori ioli 1 lei 11 g ba I e. These are the typical 
l*lia]a»igei s, or “(ipo-, iims” as they are eoiniiionly ealled in 
Aiisti.ilia un/'Jt)^ tbeii various inodilicutiotis, a.s 

inlin'h n I’H, .md /ho / iftnft\i/n, ^’hev will be liioi’e fllllv 
ilesi-iibid m tin* .irln h* I’n m wmki:. 

Snblamily Phascolarctiuee. 'reelh normal; no nidiiiieiitarv 
loW'i*r e.iniiies. d’oiigiie of onlinaiy .slMietnie. Distinct ehcek 
pouches. Stomm li willi a .spei ial gl,m<l m ar the. eardiau orilice. 

( !:eeum >eiy long, .iml (with the uppei ]iortioii of the eolon) dilattul 
and provitled wi'li nnmei- 
ous Ioiigitiidin.il lolds of 
mucous m- mbi.ni li 
iniiiiy an.iloinii.il eha- 
rai’tciN, esp-i-ially the 
juissession of a speeiiil 
gastiic ghimi, this group 
resenilile-. the Phnso>- 
loiinjithr, to wlmli it 
ob\imi-ly fmms a lran-;i- 
tion • 

/Ve/vi iihnrfns, - Denti 
timi : / i‘, e i, /I j, m | ; 
total .30 rpper im-isoi's 
eiowded together, evlili- 
droid.il, the Inst mml» 
larger than the others, 
with a bevelled cutting 
eilge fig.*A'i,\ (’anim*veiy 
biiiall ; a eon.sidei'iil ih: in- 
terval between it and the 
pieim.lir, wliieli is a.s long ;w.— Skelrtun of Hind Foot of KeHUiPhascaf- 

Irom before backwards arctou cm^reuK), allowing tho atoiit oppoast*'** 
but not so bioad as the liallux. followed by two slender toes, which »> 
tru.. mid li.i» u itw ll'l..* anlm»l «r» Wirloxul »• f«r «» tl.« will* 

.. ... Ill u couiinun integument, 

enttiiig eilgc, with a 

smaller parallel inner ridge. The inolai-s slightly diminishing in 
si/o Irom tlui tirst to the fourth, with setuaro crowiis, each bearing 
four jivraniidal maps. 'Phe lower incisors are semiproclivons, com- 

> O’. W. A. torbva, ** Anatomy of lbs Koala,'* Proe^ZHol. 1^1, p. 180* 
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nnJ tapering, bevelled at tbe ^iida. PremolaM and iiiolara 
in continuous Neiies, as tlio upjwr jaw. Fore lent with tlie 
two inner toes slightly separated from aiul oppomililo to tho ro- 
main itig throe, all with strong, curvt?d, and nuifh c(»in[)rr.ssetl idaws. 
llind loot with the hallux placed very far back, large and brood, l»n» 
second and third (united) toos eonsidernbly smaller than tlji- i>lhi i 
two;, tho fourth the largest. No « tail. Fur tlinsi* 

woolly. Ears of modcratu .size, thirldy i lotluil witli h>ni^ Jiaii',. 
VertcoriW: 0 7, O U, 1*8. S ih <’ s. Kill.', rirven ]»aiis, a lan* t*\ 
«e]»tion to the usual miinhi r (I:?) iu tlw .lA// t/yi/f/Z/.f 

Thciv is but oner .sju'rir.'<, the KumIh ur NMii\c Miai ut tli< 
^\uslt;alian ^lonists(y*. <•///♦’/'«'</ m, bmud in tli<- muiiIi »*a i<iii p.m 
ol' the Austialiaii con linen t. It i*^ aboul ‘J tei i in bu^tb. and «» 
ah ash-grey colour, uu exeelh nl elinibi i, .md le.sidinir j.»H\ in 
lofty Euciilys^Um trees, on the ]md> .md LmhIpi ^limt ■ i.l win. h it 
feeuH, though occasionally de-ri mhng iw tin- v'lound in iln- m -lii 


Fiimihj Pii Asro T.< »m y i 

Dentition: c {. i 8, p }, m * -.M. All the teeth wuU p<r- 
aisteiit jiulpa. The incisors huge, .M\d|iiitunM, \Mtli en.iuiel onlv 
oil the fiont suiruce, a.s iu the lioiltnCui PI.' nnil.iis -srn.in ly 
enrvfd, forming fnmi the b.i'^e to the suunnn w] ,,\a ,v xpitiii i <»• 
cileh , ihf* eulie.ivity being iliieiltd only. H I ill lh< ml i» 

w.ild.-^ ill llie in\\i] terlli 'I’ln til 1 ef tt .i!l\ 

*■ |ll••nlolal. ‘ tin HI nil it .ippe n ^ t** Ins »• in 
IuIh iI . till- otin I lour I’fiiiipii-i li of two lob. 

sei‘in.11 I .niili-^ iwjinl, . .1 ml ..1,01 1. l'.ii'< . i w e li i'\ ■ .it ■’ 

t'»-, ..nil jiiihi.ln-d witli*! Ion*.;. ..Iiorig, ■iiid In li'!\ in'. 1 ii 
tin 111 - t ,1 Ini III ill I oil nlei ibi\ * boi ) til ill lb' ollin; < i,, . f] 

Ini t V. itb • \ • I \ si nil I II 1 1 1 In-.s In 11 II I., I bn • oinl, t !i I : '1, *. ' I* 

l"is j'lfliilh, niiilid le, nite^jiiiin Ilf i»r rn.irU 

libhoiain. 1 iinllitliii i."i! MM pi'iildi I \\ ’! 1| )''li .1 

I'l lli«- Ini li Ji'i: t.f lln* I'li'T tin 'Hid .Ini tl- 


Kni>h't»( /'"lo.s// /'ll/'/,,-.. 

♦ 

Here maybe noticed sevi‘i;il prmi.i o| n\tiii< I Mmsupi.il-, ti 
remains of which have been Imiiid in ilm po^t 'ri iii.iiv d. pi.-it- tif 
Australia, wliicb agree with lln* lAn /■(>.•"< /.o' >■ .md lio* P/iu!f,,iti, /# 

III having *5 incisors, l bos'* lit t bn Idwm j*u\ \nr' laigeMud piotliv.Mi . 

As the whole of tlicii stiiieliire, e‘-.pi'i‘i.iliy tb.il ol tlii* bind fii-f. i 
no'^’^ct known, theii preiMse atHnilms i‘.niiiiil be dnlm n-ni' d. 

DiproUxloti.- -.Dentition; / /« ,, ut | , total -J.S. I'lm lii 

Ujiper ine!S<u* vei V ];»ign and .si al]M ib»r m. 'rnie niul.iis \vitli pin 
luimillt trail svei.se I'idgcs, as in l/w< m*///''.*, lint, wanting tin* li.ii-o 
tudinal eoniici*fing ri<lge, Anleiioi md pu Imioi linde. b - . do. 
proportion iile tban in tbiv l\.mgiioiis. IK u u^f ntl i ^ \-k .1 Ln‘‘jmli« 
animal <;oinpiired witli all t ^i^iing MMisnpiab , '-mpassinL* 1 IMono 
c(M*oR in bulK. 

Notofh.4'rh(iu, Dnnl.il forniMl.i as in lln* lol, lioni wbinli n 
dilTcl'S chiefly in Die inei^nl ImMli, • «.pn( ially tliosn of llie boM i jaw, 
Udlig nilleh snialhi]'. 'rin- skull 1 ^ .]joil,wilh lie* /\ g‘Mii iti. ai'lm 
«‘Xt rein ely broad. A'. uiif»}i<]li .md both anini.d*. i»l "ii i( 

siz^tliougb inferior to Ihpnt/tK/ou. 

^;(/Z//coZfY;. -Dentition ol adult' / r p j, /// : tnl d "1. 

JFirst ftp|i€fr ilK'isor nmcb laigi 1 I b.m tin* olliers; naniiieand limt Iwn 
, fu'emolars riidimcnlai y. In tin* Ioavi i j.iw llmi,' .m. .ilsooim nt iw» 
t’niall and early de< iiliiou.s pn niidaj'.' ' po.dei'iur phnndais of li. 'ii 
jaws Ibnned on lln sjuim type :is 1b.it of /f 
relaii\cly niiieli bug! r ; tim ninl.iis nidlmniilai y, Inbereiilai. 
.species, ruiul/t.i'. 'I’bis anini.il ptn-.«iit- 1 nn»sl an»«ni.ibai- in 
(ktion of dentition, the inm timi.al liiih bemg K'die < d to oun p 
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fl(l,t3a.«»Troiit View wf Skull of Thuhimh-o raruift i , restoml. ''' 
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of large OU|;ting iueisol s situated lIosc to tin* ineili.m line. :unl oi 
great, trenchant# romjm .s.sed prenndai, on ea* it side alniv<‘ arnt 
below. It was first de.serilted as u earnivnnMis AlarMijii.il, and 
rinuied, in aocordaueo W'itli its juesuined hahit.'., “as one of tie 
Mlest and most destructive of juedatory h»';ist.s hut, ms it^.ilhnitu-s 

are certainly with the /^hal'nujisttdic umi Mttrro/KHl((l:y^:\\u\ den 
tilion completely unlike that of au\ known picilaceous uuinml, this 
view haa b^n called iu <pii?sti()n.* 

^ Th^ lowest Eocono fbnmition of Ncav Mexim lias n*ei*ritly yiehbsl 
an animal {PiUody^s Qiudimouif) latviug a inandiltulur dcnlition .slln il 
to that of i^hyUtf-oleOf and which goe.s some way to bridge, over the ga|», 
both in Btructuro and time, tail ween tbi.s and the Mesozoic Plagtau- 
IwUim (see Cope in Am^/rican Naf-wralist^ June 1882). 


j I 'd.iti'L Ii'.lN img umb igoim liin-t r> imil k.ildc liimiitn ul irui: 

I l.nlM lln* Mnljmil M lU II l llUl 1 1 11 1 1 1 S pi*. d'lo* I'll U>f/< . Illll t In 
i jlo’il .'1 llie In nl (d till* .sclie . d'li' jiie.itnui ol tin- 

I "liiei* . ].< ijuiti* :n IdtiMiy, ;is inuic id' lln* fi:l I • iln |>ri*pM.scfl 

j .1 -uci.itioii' id' tin* oi'ilmv; bii'.M r gioiip^ . t itnl t In* te.st 

1 iiitica! iji\ esl If i, ninl pji! '‘i»Ml«di>'ile.i| ie-r*jr« In - li,i\i 
I 'jiuje j;ii' In s|io\v tlnit they .in .lil Mnalil'i .il oui . 

I nf a f nimilnn Iji'tilnilnlii', illpb yn‘l* '111 , pent. III. i(l_^ h* tiuiji 

i OKni.i: KDIIN'IW'I’A. 

’ Til'’ ll.iriic a .sigMiCfl tn this gn*llp (ubii b nine /nnio'^i^t.S 
' lliink might ratber In l»e lank'-fl ;; a .-mIm l.isi tlmii an 
, Hitler) b\ (hi\ier i^nl'teii nlijn teil t-. * 1 - muppmj.iiate, for 
tlinUgll .‘-MMie id' llie llicinlu r.s au’ edonluJoii.-, ntlicis ii:i\i‘ 

I very nniiM’imi.s teeth; and tlie I .iui'.e'in nunio I!/ n/ti i.s 
j (K c.i.-imi.illy >iibst it iifml. Dui lb. it tciiii is (piile n^ nl‘jM* 
li'iii.iblc, L^'pecially as ibe iri'Uip t'l wliicb lamia ns applied 
it b. l»v nn nif.iiis cipnx.il. Ill in llm mder as imw uinlcr 

.‘dnnj, as llic II. line.-; of llie gciielii eniitailied ill it, \i/, 
A7</>.^ens, I'infiflnfi. .\f t} •' nnrnjtlnufii ^ ,I/<f/in., 

and /Kf^fi^iiiy\ wil! indicati* It iniitained. in fait, all tlie 
aiiiiiiaJ . t ben kmiwn wbicb aii* mnipri ed in tin*, jimdi in 
oidi'VS III l^t tifni'.i olt ff ^ iS//*f/////, and Aifi nfuftt^ tn’.'/ll"' 
with tin* W.iliU', one nl the ('^tiiurmn It letiiiiail at 
all, it slinulil lather liidmig' to the >.-> a-^ .ZA. //./^ 

^stands lii^l f/i the li.st of genera, and was pinbabi. m 
I tho inlii'l “f I.nni.eiis wlien In' assigned Ibi. lame In the 
oi'Hup. (_’n\ ier\ order included ( h h >!'!• ''> -nd 

Fi‘hif(u>u the .sliiictnre of W'liicb wa^ then iiij[vi !• i tly 
known, and wliicb are, now by cnimuniiM iui.-< i.i leinoved to 
an altngetlier dillVii*iit .s» etinii of tln‘ chi but nl lierwi.M* its 
linnts arc tln>si; iiuw* ailn[)ti‘d 'Hic name /// /A' so 
gciieially Used, aiul its r •*.; iiing .-n Will 'imli’i*.*^ f ond, that it 
would bo very uudcbiriible tt clmiige it now , in fact '-iinilar 
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reasons might be assigned for ceasing to use nearly .ajl^tlje 
other current ordinal dcsigfiations^ for it might be equally 
well objected that all the Carnivora are not fiesheaters, 
^any of the Mantnpiui la Lave not pouches, and so forth. 

If the tecth*are not always absent, they invariably exhibit * 
certain imperfections, which are indeed almost the only 
common characters which liirid together the various extinct 
and existing members of tli(‘ order. These are — that they 
are homodoiit attd, with the remarkable exception of the 
genus TatHuht^ ?nnij<>j)hyodont ; they arc never rooted but 
have persistent pulps ; they are always deficient in one of the 
constituents which enter into the formation of the complete 
mammaliiin tooth, tlu^ enamel, and are never present either 
in the upper or lower jaw in the fore part of the mouth, 
the situation occupied by tlio incisors of other mamnialH.^ 

Tliere is so great a ditference in structure and habits 
between some of the existing animals assigned to this 
order that, beyond the negative characters just mentioned, 
there seems little to connect them. Tlu^ Sloths and 
Anteaters, for instance, in mode of life, general conforma- 
tion of limbs, structure of digestive organs, iVc., appear at 
first siglit almost as wid<dy separated as any mammals, 
palaeontology has, liowevcr, thrown great light upon their 
relations, and proved their real affinities. IVafectly inter- 
mediate hvrins have been discovered in the great Ground 
Sloths of America, wliich have the cleiiiitiuu and general 
form of the head of tlie Sloths, combined with the limb.H 
and trunk of the Anteaters. It is highly probable that 
the existing members of the order are very mucli differen- 
tiated re[)rescntatives of a large group, the greater number 
of wliich are now extiiu;t, and which have bc.coine so with- 
out ever attaining a high grade of organization. The great 
diversity of structure of the existing families, the high 
d(?grt*.e of specialization to which many have jxtbiined, the 
paucity of species and even of individuals, their limited 
area of distribution, and their small size compared with 
known ancestral forms, all show that this is an ancient and 
11 waning group, the members of which seem still to hold 
their own either by the remotenes.s and seclusion of tlieir 
dwelling places, by tlnur remarkable adaptation of structure 
to special conditions of life, or by aid of the peculiar 
defensive armature with which they are invested. Their 
former history can, however, only be thus surmised, rather 
than riiad, at present ; for, though we have ample evidence 
of tlie abundance and su}»eriur magnitude of certain forms 
in the most recent or post-Tertiary geological age, and in 
one part of the wijrld, beyond this time, in the true Ter- 
tiary period, and in t)ther parts of the world than America, 
the remains of animals of this order hitherto discovered are 
only fragmentary, giving a most imperfect idea of their 
actual structure, and affording no indications wdiich serve to 
connect them with any <ither branch of the class. 

'riie existing members of the onler readily group them- 
Hclv<‘s into five distinct families, the limit.s of wdiich are 
perfectly clear. These arc (1) Hradf/ftoJithry or Sloths; 
(2) M ifrmvroftktttfldn\ or Anteaters ; (2) J)asf/podld.v, or 
Armadillos; (1) Pangolin.s or 8c,aly Anteaters; 

and (Ti) < h'i/rtt‘rufntdld:r^ Aard-vark.s or African Anteaters. 
The geographical distribution of these families coincides 
with their structural distinction, the first three being 
inli ibitants of the New and the last two of the Old World. 
It has been usual t(» arrange these families into two large 
groups or suborders : ( I ) the Pht/Uophafpi, leaf-eaters, also 

called Tardiijraila^ containing the Jiradypttdidm alone ; and 
(2) the Entomojdutya^ insect-eaters, or Ve.ThiiHmjna, contain- 
ing all the other ■ familit s, from which sometimes the 
Oryderopodidui are sc[»aratf‘d as a third suborder under the 

^ In Honic few Arinadiilos the Hutiiri: l>etwern the pnjmaxiUa 
and maxilla poaaea behind the fir<it upper but in nil the other 

Kuuwu luembera ef the order all the ieoUi ore implanted in the maxilla. 


name o(Sffod%ential > Sucb.atf^rrangeiilent ia, however, an 
artificial one, femnd^ oh supeiAc^/i^mblcmce. ' THe 
bonds which unite the Manidm to the are 

mainly to bo found in the structure of the motfth^ .ttpecially 
the extensile character of the tongue, the' , develop- 
ment of the Htibinaxillary glands, and ihe teeth. 

These characters arc exactly analogous tq^ thd^vlqund in 
the Eckklna among Monotremes, the Woodpi^kdi^ funoug 
Birds, and the Chanifcleon among Reptiles, -^th^fact prob- 
ably being that in countries where Termites 
insects flourish various distinct forms of vertot^i^^' Kave 
become modified in s[)ecial relation to this. *;abundaoce 
of nutritious food, whi(*h could only be made ay^j^ble by 
a peculiar structure of the alimentary organs!, ^ 'close 
.study of the more essential portions of tho anatomy^of these 
animals" linuls to tlie belief that all the Americaii^dtotates 
at present known, however diversified in form .ahill'.babits, 
belong to a com n ion stock. The Eradypodidmi llf€gai3u- . 
rlidup^ and M ynin rophnyuhv are closely allied, the lilodifica- 
tioiis seen in the existing families relating otdy^ to mod and 
manlier of life. 'Phe ancestnil forms may have bom" omni- 
vorous, and gradually separatiul into the purely yiigetable 
and purely animal feeders ; from the', former are de^lbped 
fill*, modern Sloths, fn>ni the latter tho Anteaters. :The Ar- 
madillos (JJaaypodiihv) are another modificatioD of th<)tome 
type, retaining some generalized characters, as those of 
the alimentary organs, but in other res[)octs, as their defen- 
sive armature, remarkabl^’^ spccMidiziMl. The two Old-World > 
families Maul dm and Oryrfcro/podldir are .so essentially dis- 
tinct, both fn>m tlic. American families and from each other, ' 
that it may even be considered clonbtful whether they are 
derived from the same primary branch of manlmals, ot. 
w'bether t|j(*y may not be offsets of some other branch, the , 
remaining members of w'hicli liave been lost to knowledge^' I' 

Famihj lUtAUVconiD.f;. ; 

Externally doilu’d with long, (*oarso, (Tisp hair. Iloadfihd^ipili 
roniuloil. Kxtcnifil rars iiifonspionoiiH, Teeth -J in 
subyliinirieal, of persistent growth, eonsisting of a ceut^ 'axiH Of 
vaso-deiitine, with :i thin investnnnit <»!* hard dciitino, with ai thick 


outer coating of ceineiit ; witlioni fas far as is yet known) any MKV 
ce8.si«)ii. r<ue Irjijhs greatly ]on.g«T than the hind A^l the 

Hxlremilie.s tenninatiiig iii narmw, eiirved feet ; the digits .ticver 



Fig ."I.— Skull of Two-IoimI Slotli {(Vtolapm didactjfluM\. 
J*roc. Zoot. IS 71 , p. 432 . 



exceeding three* in iinnilx'r, eneaseil for nearly tl^ir whble' len^h 
in a eoinnii»n iiiteguineiit, and nrmed with long strong 
nidiiiientairy. Stomach e.oinplox. No ciPcaTn. -IHacSllSi^ decid- 
uate, donie-like, ooiii posed of an aggregation of notnert^ dl^oitial 
lohes. Strictly arboreal in habits, vegetable feederf^^lra4*limff®d •• 
geogra]dii( ally to the forest regions of South aiid C^tjhd 'America. 
Tw'o gonera, Bradypua and Cholopptis, See SliOT]^. ' 

FamiiJy MKOATHKaitDa: ' ^ > 

The mcmliers of this family are all extiikctf^:.!^Ur charae% 
tors, so far as is known from the wolbprtt^imdf 
many siMudcs found abundan tly in depQ]iifaa!jy|^yitoeeiie ege in 

* See Proceedings of the ZooHmeal toadOBi 18811 |p P> 8^^ 

- r'V. - '■’V 
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both Nortli and South America, were intermediate between those of 
the existing JSradypodidM and the Mymxteophmjidoi^ combining the 
heuii and dentition of tlie former with the strneturo of the vertebral 
Dolumo, limbs, and tail of the latter. Almost all the known species 
are of coiapiiralively gigantic size, the smallest, Coelodnn aicrirnyi- 
ensis, exceeding the large.st existing An lea ler, and the M*‘gutherinm 
being larger than a llhiuocoros. Tlie dentition is usually ^ on each 


Km, .35.— Section of Upper Molur 'IVcth of Moj-ttfu ritnn. Fiuin Owen. 

side, an in tho Shiths, but. in (^rlotton This g< mis, and in a .‘ti I 
more marked degreo Mr>ja//irr/um, iliH'cr fmm all tin? <»tlu‘i.s in th • 
details of the strib'tun* ut llio teflli. 'I'lioy an vtry derpb. 
implanted, of prismatic form ((jii.nlr iti* in tiansvprsi .s«*«*tion); and 
the component tissm-s — IimkI d<mtin«‘ (Dg. .‘in, </), soft i vaso-dmitiii' 
(r), and ceinontum (r) -arc .so aii.nigi'd 
that, aa tlic tooth weais, Iht' surface 
nlwa^’S presell ts a pair of 1r,iiii\«ust! 
ridges, thus protiucing a tiilui<iting 
apparatus coni]»firiilde to the “ liilopho- 
dont ** molnr of JUnolhn'in^nj 
AfaTifftas, Macropaa, and otlu-rs, llmu'/h 
produced in a diirenmt imiiincr. Jii .ill 
the other gmier.i Lhc Icct.h are nioio or 
loss cylindrical, thongli soincfimcs l.ati r 
ally conipresseil or even longitiidin.il ly 
grooved on the sides, and on the /rjin,!. 
ing surface the ]u-omineiit ridge ol h.nd 
dnutiuo follows the exteniai eoiiltuir, 
and is flurroniidod only by a linn l.i\t r 
of ConiPiitilin, as ill the existing SIoilis. 

The genera of whieh tho l^•m■^ins an* 
best known are Mylodon (lig. Ii7), 
don, St'^lulotfurium, OnjpJmthrn and 
M&jalonyx, In the last-Truned tlx- 
anterior tooth of lx»th iipjieraiid lower 
jaws is largo and removed iiya eoasicln- 
ablo interval from tho olheis. 'I'lie 
osteological charaeters of tlie^-c gi ni i.i 
h'lv^ been fully dese.iibed in the woilvs 
of Cuvier, Owen, linnmi.ster, I.eiil\, 

Oorvftis, Ueiiihiirdt, aiul otluu.'.. 

IS^O Kocene Edentates h.ive yi-t b i 
found in America. In the. .Mion in d 
tho Pacitic coast of North Atmuiiv, some 
remains have been disco veied,-assigiii d ^ ’■'* T.owor Ja*' .in.i T.-f in 
by Marsh to tlie genus Morop,fs, tlm FiomOwen. 

' tyj>o of a distinct family, the Montpnliv. 'Pixu .• ;u i* I wo spc ii s, one 
about aa largo as a Tapir, and om- n.-arly twic»> tli.it In tho 

Lower Plioeeno, w(dl-pri*sei vnl lemain.s of Eilent.itrs of very large 
•izo have been found at several witlely separ.itod lociiUtics in Idaho 
and Califorili'i.* These, lielong lo the gmus Momtlh'riinn, of whi»'Ii 
two species aro known. Eastol tin* IJocky .Mount. lins, in the Lower 
Pliocene of Nobraska, a l.irge spiM-ies a[)parently of the genus 
has been discovered. None of these luive as vet lieeii fully 
descnl>ed or figured. Marali believe*^ tliat Nm'th Ainoi i -a v'as the oii- 
giiial home of the Edmtatiis, and tliat tliey Sj>reail to tlio southern 
portion of tho continent toward.s the. close f)f tlm Tertiary period. 

Family My um eco p ii ac i d.e. 

Externally clothed with hair. No tcclli. Head elongated. 
Mouth tubular, with a small terminal aperture, througli whicli 
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third toe is greatly developed, ami has a Imig t.d.alc elaw • tie* 
otlieisani iciluccd or .sutiprcsscd. The pe.^ Ii;u hair tu live snhi'fpml 
digits with claws. Posterior dorsal amllumbu vn li lu.i- w ith ad 
ditioiinl iiiturloeking yygapopliyses. Tail hmg, ‘-umiiiims ]»rrlum- 
silc. Plaeciita domedike or disiaddal. The animaUol this family 
aielhc “ Anleaters”y#n/' care/A//dV*. They h ed e\»'liJM\ •■1\ imaimmil 
substanexs, mostly insects. One .siu-eics is tri rr-.li i.il, tl.-' oilin', 
aiborcil; m>n«‘ burrow in the giuuiid. Tln'\ aie all inli.ibit lMt.'^ «.! 
the Ni'iitropical ri'gion. 

—Skull greatly eloiigab il ami nainiw. its upp. i 
.sui'lari- siiumtli and I'V liiidi ilbrm. Anirinuly tin- tur J•I^dm•lll 
into a long, Inbiibir lustrum, roniided above and ll.itiLm d l.i low, .iti I 
with tnmiiial nairs^ ami (ami[iosi’d of the nifsrf liiiM-id n-'-iliid I'o: 
loon* tli.ni ball il .. IniL't !i, t lie \ mm r, tlm m:i s ilia*, and I br long an.! 
naiiitw iia-'.il b<mi-s, tin* piemaxilla* being I'.xl i nm'I> .‘-liorl and er.i, 
lined to llie margin of t he .iiitei ioi iiarc''. 'I’lie /ygmnalie ai» li is in- 
emnplete. f lie st \ hfiu in malar only .irl i< ul.itiug w it !i llie maxilla in 
and not. reaehin.g to tin* v-uy short /ygmn.ilie pioic'-s ol lie' 
.sf|iiamosal. 'I’lie liMMiial f'uamen i. in trout ol tin* imilgili of tl;e 
orbit, 'riiereaie no post-m-bilal pincrv..,- to Ihf Ineital.s oi aiiyolh. i 
dcnuiicatiuii between tlieuiluti- and the Irmpm.il li,.,- .■ I’alat*- e.x- 



Irium ly < longited, and pr'oilm « d bai 1 ^ w.ird - *' - f-r .1 tin- i. \ > 1 tif the 
I «‘\tei n i] .ttidiloi‘\ meatm b\ tin* iiutIiioj in tie* midil' In.'’ of tie- 
! I.ir.«-lv drvrioped J>tei\goids. The gb iioiil lo,„i a ‘li.db.w <iv il 
fii et, w illi Its long diaiin-ter from before h.n k w :ii d .5 .Mamli'-le vr rv 
long and -ii nder, wiLli an e\er*i*iiingly ^hor^ syni]ilivsi', no tli -lii.ei, 
ctiiomu I pioer..s, and a slight Iv eh-vati d, ihuigiled, ll.itliii-d, eofi- 
<i\ lar .11 lit 111 ir Mirtaee. Vu tebr.e : ( ’ 7 , I>ir» li‘», ‘J. S fi, ( ’ I. 

1 <‘IaMf!*s 1 'iilinn lit iry. In tin* mann-, llif I'l-I di-it is vt 1 *. 

sh mb 1 , tin* .S' 1*01x1 :iKo >-b‘txl( r, with eo’iipn ed pi id Ml'" - of rx ai I’,' 
M|U il b-n*'* li. 'rix* t Iiii d digit, 1 .5 imiin n . !y d» \ 1 loji. .1 ; 1 Ixmgli it i 
pioxiMi.'il ]ili.ilan\ i'lexliemilv ■•lioil, il-niigu.il pb.d ,n\ i , so !on.^ 
tll.it llx* entire Ifllgtli of llie ilitdl exfi I'ds tli it of tlx -< eond. '1 l;.i 
tmirlli hi-. :i long ami ralln r s!i n lrr im t.n -ii j>.i 1, .i! '! tliitu 
I gii.il.mg' 1 ilimini- biiig in .si./r, I ' i* nngmd plialmv In mg vi 1 / 

! .small. 'I’lx* tillli Im*; tlx nx*ta<.iipil m-.nlvas long, but i*ot .‘•■o 
.stout as tlie loiiitb, anil bdlourd b\ two --maU ]ih.il.ingt-. lb« la- f 
rudinu utaiy and e. ntr al < 'l.iw-. aieib \ 1 lopi-d upon all but the lift!;. 
Ill walking tlie to.*; are l:epl .stioi iglv lie\» d, and have their point ■ 
tinned ujiward.s .md inw.ird.s, the weight being Mipport('d tijion .1 
eillou; pad over tlx- end ot tlx* tilth ili'dt, and by the doi.‘' tl .sii’ 
f.ice.s of tile tbiti! and biitith iHgils. 'I'lx* biixi feet aie .slioit ai* 1 
r.ithcr liro.id, with li\e .'-iibi fpial ebiws, tlx* fouith lather longest, 1 l,. 
tirst .short r.st ; ihewliole .sole is plaf ed on the gioiiiid in w.ilkirr 
Hotly iMther enmpies.sed, (dotlied with huig, cnaise Ji.iir ’’ 1 ’.. i 
.about as long .IS tlx* body, and rovi !c«l with \.iy long b.iir ; ix ! 
prelx iisile. Mils -mall, oval, rreet. Eyes verv sinall. Sfomj.r'i 
eonsisling «>f a * nl'glolmlar, tliiii-walleil, i-ardix* potliou, .am! 1 
Tiiiise.iilar pyb'iie gi//.iiil with ileii.se ejjillxlnl lining. No il' > 
rnlie v.ilve, and a short wide. illMlelined ( .ei uin. M:in.nja* tw.>, 
p(‘i’|oral. 

Tluie is oil'* speeies, M. juhnffi, tlx* (beat Aiitf itri, or Ai,1 
Hear, iix*asuring *l feet, in Imigth without the t.nl, .11. i npw.iids ol 
2 feet in Jieiglit at the slioiilder. Its ]ir(*\ ailiii'/ i.d.mi is gif'. 
x\ith a broad Idaek hand, honleml witli whit**, eifum • neing 011 tl 
ehe.sr, ami passing oblhjuely ovi r the .slionldi r, dimini lung gia-ln- 
ull^' in breadth a.s it uppr.>.u hes the loins, wlx le it i mis in a point. 
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U ia extensiToly distributed in tlict tropical parts of RputV and 
Central Ameriioi, freniiontiiig low swampy savannas, along the biuilu 
of rivers, and tbo uopths of the humid foiosts, but u noumere 
ubiindiinL. Us food consists mainly ut' turmiics, to ubiaiii whicK it 
opens their nests with its powerful sharp anterior claws, and as the 
insects swarm to the damaged ]>arl oftln ir dwelling, it draws them 
into its mouth by means fif’its lon^, ll« \il»le, rapidly-moving tongue 
<ioverp.d with glutinous saliva. 'I'lie <in‘at Aiiteater is quite terres- 
trial in its hahitfl, being never known to cliinh trees, nor does it 
burrow underground like the Ai in.'uhllos. Though geiicially an 
iiinfFensive auiiiial, wln-n rittiiekcd it eun defend itself vigorously and 
oHViotively with its siihre-liKe anterior claws. Tlie female bears but 
a single young at a biitii. 

Tahuindua. — This gi-nus closely resembles the last in anatomical 
structure, but the liead is innch less elongated, the fur is short and 
bristly, the t.iil, ta}M*iing, preheiiNile, with the under side through- 
out ami the wliolf of tlie termin:il portion naked and scaly. The 
stomacii is .simil.ir fn lli.il of M !frnu'rt)}Jnnjat but with the muscular 
pyloric gi//. ml iid: fjiiite so strongly ii(‘\elop>il 'I'here is adistiuet 



I Jo. ;i\— 1 iin.iiul'iH .'Vnicatci {T<innni<iuti titradactijUi). 
1 loiii /’ror. Xuol. A’nc , ls71, pi. xlili. 


ileu-colic valve and slioit globular eieciiin. Tin* fore foot has a very 
largo claw on the third too, moderate-sizod claws on the second 
and fourth, a very minute one on the first, and none on the fifth, 
which ia entirely concealed within the skin, 'flie hind foot has 
five aiiheipial claws. Vertebnw : (> 7, D 17, L ‘2, S 5, C 37. There arc 
very nidimeiitary clavicles. 

'(’he 'rainandn.1 (T. irJrtuiacfula) ia much .smaller than the Groat 
Antcater, ami diner.s e.ssciitially from it in its haldls, being mainly 
.irboniiil. It i.s an inhabitant of the dense primeval forests of 
South ami t’eiitial America. As dill’ercnt individuals vaiy much 
in their coloriliMii, it is ]»nssible that Ihorc may he more than one 
.spocii's. 'I’lie n.su.il colour is yellow i>h-whitc, with a broad Idaek 
lutel'iil hand, f'oveiing iieurly the whole of the .side of the Wnly. 

CyclnlHrmi. —'flu* .skull is much shorter even than in Tamamhia^ 
and is arched crmsideraldy in the loimitndin.il direction. lttli(fer.s 
from that of llie other members of the family mainly in the long 
< :inal for the posterior iiares not being closed by bone below, ns 
the greater part of the palatines and the pterygoids do not meet in 
the midillfi line. Tlie miimlilde lias a prominent, narrow, recurved 
foronoid and a well-dexclMpcd angular pioccss ; it i.s strongly de- 
ciirvejl in fiont. Vertebue : C 7, 1> lb, L 2, S 4, (! 40. Jtib.s remark- 
ably broad and flat, ('l.ivieles W’cll developed. Manus remarkably 
modilied. The tbinl ilinit is greatly developed at the cxpeu.so of all 
the otliers; it has a .stout short metacarpal and but two pluilaiiges, 
of which the mo.st tlistal i.s large, com]»re.s.sed, pointed, and iiiiieh 
curved, uinl boais a very strong hook-like claw 'fhe second digit 
has till* same niimhi*r of phalanges, and bears aclaw, but i.s very much 
more sleieb r than the third. The. fourth is n*preaeiited only by the 
melat-.irpal, and one miilless ]»halaiix, the first and fiftli only by 
Very nidiineiifary im t.ic.ii p.il.s. Tlie t>e.s is also completely moilifie.d 
into a climbing org.in. The hallux is rndimentary, consisting of a 
iiiet.'it.tr.s.il and one. jdialanx, concealed heneath the skin, but tbo 
fithe.r (our toes .are subcijual and much eiii-ved, with long ]ioiiitcd 
c^mipres-seil cl:lw^. The tuber calcanei is ilirected towards tho 
|ilantar snrf.ice, and ]).irallel with it and extending to about doublo 
Its length is a gie iflv rloiigated se.samoid os.sicle. These together 
ijiipport a proiiiini nt ealeaiiiie. cushion to which the nails arc 
opposctl in < limbing. Stoinaidi pyriform, w ith muscular walls, 
but no distinct gi//.ird-like portion, n.s in tho foirgoiiig genera, 
’fhe. coinmeiiisMiient of tlm colon provided with fw'o Hin.'ill ca*ca, 
lescinbling those of m.-iny Birds, narrow at the ba.se, and rather 
di^jited at th«*ir terminal bliml ends, and coinmuiiicatiiig with th^* 
gciii nil cavity by very minute ajicrtures. Tail longer fhaiv^^Q 
• ‘oilv, ta]ie.ring, bare on tlic under surface, ami very 
J ’ll r soft and silky. ^ 

Tills genus lias also but one .sjiet ics certainly known, thci Little 
Two toevl Auleatur {V, didu.ctylais)^ an aiiinuil not Ithaii a 


Bat, of a goueral yello^sli colour, aud exclusively arboreal iu its 
habits* It ia' a native OL tlidhf^tteat' pjai^ South aud Central 
America. >' ■ 

I'lio poator part of the akin strongly ossiM. and 

sides the union of numerous quadVate or (omm 

a hard shield, usually cousisting of an ,anteddr',(f|imM&r),and 
post(*rior (pelvic) solid ])ortion (v^idi overliaiitfiiihi 
parts of the body they lespectively cover, fonrdi into 

which the limbs arc willidrawii), and n Variable 
between, connected by soft llcxible skin so as to 
of the body. M'lm fo]» of tho Inad lias also a sim 

(ee.pli:di(‘), uml the tail is u.sually encased in bony rings 

'fhe outer or exposed siii liice^ of the limbs are protected by 
bony s<*iites, not united at tlndr margins; but the skin of 
Riirfaec of the limb.s and under side of the body is soft and Ittoro^^* 
less clothed with b.iir. Hairs also in many sjiecies projoct 
ttpcrtiiivs bct,wet‘n tho bony scutes of the back. Vho O^UiSd^- 
tlermal pliitesiirc cvcrywln rc covcitiI byii layer of homy cpidovh)!^.; 
'JVftth nnmciouH, simple, of ]icrsislcnt giowth, and UHiiiilly mono*' 
jihyodont, but in one genus ( 7o/a.s///) a siiceession of teeth Jia^tteCH 
observed. Zvgomatic arch of skull complete. Cervical Vert^hns . 
with extremely short, broad, and iIo]»ie.sscd bodies. The atlas iEire& 
but the .secoml and third, and oflen several of the others, aiikyloS^V 
together both by tb(‘ir bodies and andie.s. Lumbar vciiebriB ivlih 
aece.ssory /ygoimitic pr(»ces.'>cs, aiul Aery large motapophySM, 
supporting the bony i-arajmce. Cl.avicb .s well developed. 'A Ukird^ 
trochantei on the h initr. Tibia and fibula aiikylubcd at theiRdisilEd' , 
e.xtreiiiitios. Vore feet with strongly developed, curved 
inbqited for digging :i ml scratching, three, four, or fivo in niii bW.' ■ 
Hind feet plantigrade, with five toe.s, all provided witb 
Tongue long, pointed, and exten.sile, though to a less degree, jwOA • 
ill the AnU‘ater.s. Suhniaxillary glands largely developed. StOlhack < ; 
simple. Vlaeenta (bseoidal, dccitlmitc. ' 

Tho animals of thi.s family arc commonly culled Armadiiiipf/a' • 
word of Spanish oiigin, having nd’en neo to their nrmoujrdui^e 
covering, 'rim existing species aic, all of small or moilerato SiJfie. 
'riiey an* inostly, tlmiigli not uiiiver.sally, nocturnal in their habits^ 
They are omnivorou.s, fi'ciling on roots, insects, worms, roptileii,. 
and carrion. They are harmless nml inoffi-nsive creatures, qmlmSig 
no re.sishiiice. when caught, their ]>rinei]»al means of escape imtilt 
their om*mies being tin* extraordinary rapidity with which they call ' 
huriowiii tho ground, and the tenacity with which they retain theik, . 
hold in their siibterram an retreats. NotwilhstaiHling the 8hu>jtjil!i(jl'^ -• 
of their limbs they can run with groat rapidity. Most of the ifpeaflif'' ; 
aro c.stef mod good eating by the natives id’ the countries io' wkfck' 
they live. They aro all inhabitants of tlm open plains or theforci^ 
of the. tropical and ti‘mjH*rato jmrt.s of South America, , with t}iS 
exception of one .sp»‘cie.s {Tidiisiit pchu)^ whieh ranges as fartlOIitll. 
ns Texas. Of the existing genera, f.7//rr7n//f/o;y/mr?/4*standsnpartfH>in 
the rest in the formation of its external covering; but in oil Other 
rcspect.s Tatusia is the most aberrant foim, cxliiliiting a di0er^t 
type of stnietiire of the fore feel, which iu all the others sliblVS 
inodi!ic.ations, tlioiigh in vciy varying degrees, of the same tyjoi-v 
Subfamily Ohlamydophorincb.- I n most anatomienl charsetens 
especially llm structure of llic. fore foot, tliis little group resciliblcf ' 
the Jhisiij)f)dinn\ but it iliflers remarkably from all otlier kkoWn ' 
Arniailillos, living or extinct, in llio x»cculiai* modification of Usa 
dermal armour. « 

Ghla m i/d ophorus. —Vvi'ih subcyliiidrical, somewhat com- 

pressed, moderate in si/e, Kinaller at each end (especially in 
than at the miildle of the serie.s. Skull broad and rounded, beliisidi ^ 
pointed ill front. Muzzle subcylimlrienl and depressed. . 
spieiious rounded, rough ]>romiiience on the frontal bone, JUstbcjCoif' 
oueh orbit. 'I’ynqianic pnibmged into a tubular anditow 
curving upwards round tlm ba.su of '.oe zygoma. Voi’teuMBidjP 7# 

1) 11, L 3, S 10, C 1.5. Upper part ^f bead uml tmnk cove>t)A,.pt»^' 
four-.sidcd borny plates (with ver;; small thin ossilicationa bens^jj^ 
forming a shield, free, and ov^,.|,„fi^ai,g the skies of tlio trjillli; and ; 
attaidied only along the V.'.nhlle lino of the back. 
arranged in a series dist’iiet tran.sver.se bands, als>tlt 
number between Um. „,.cipiit und the ]»oslcrior tnincatod 
ilivided into stolid thoiaeic and pelvic, shields with inoV»ttl^;b|Mitto 
between. hinder end of tlm body is abruptly ' 

covere7j.py vertically-placed, strong, solid, . 

^Virr(trnnsvcrsi*ly extended) form, covered by thin op^dat 
Vliis shi«*id is liriiily ankylosed by five bony process 
^part of tlH^ pelvi.K. ^Through a notch in the niiddw pj 
iiorder tho tail ]»asses out. The bitter is lathct sU 
in its proximal half, and cx]iaiulcd and depres^ 
it.s terminal })orlion, and coycivd with horny nlato 
surfaces ot tho fore and hind feet are also covered W 
Tho remainder of tlm liniKs and under surface apd 
beneath the overlapping lateral pilrts of 1)1^ doA^ 
with rather long, very soft silky hair. Eyfar“ 
and couceuled by llie hair. Jiitrcmitiea 
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AvitU live vrdll-devolQpod clawa, those oxC.tlio fore foet very long, 
stout,.anil auWompiAjed, the Btructdrohii|W cUgits being essentially 
fhe samo aa enxilPfiodo^iL Nipples two, iwetoral. 

Visceral that of Das^fpus^ thecivcain 

Ixsing 

G, PichicUgo, a small burrowing ttnimul, nbout 

.5 inchei^jMlb inhahtto the sandy plains of the >vi\'<t(‘rn pait o[ 
esiiocinlly the vicinity of Mi ndoza. its 
a pinkish colour, and its silky hair snow white 
at^, its’ habits but little known. A second .s]ic(‘irs, 
has been tUserilK-d by Ihiinunsttn*. It is of 
. and has the dorsal shield altaclu'd to the skin of 

as its edgts instead of only along tii,» iuimIi.oi line. 
^.^S&l^lhily 13asypoditieD.---Foiv. fi\d, usnally with all live digits 
and with nails, though tlic hrst. and iii'th may 1 m* 
The liiNt and s>con<l long atid sl<*iuh‘i*, with the 
‘ t number and ndative Iciigih of jdial.ingcs. 'riic othcis ‘^lont. 


»rt broad iiiftacarpals. and with j»h.il.inges gn-.illy umIiucI 
h ami gt'insrally in nninhrr hv ro.ili scrnci*. The niign.d 
: of tlie lliird very laig«‘, lli.il, of tin* othns gin-lmilly 
lishingio the lifth. />f/.s///n/.s', a.^ now irgii.-ti-d, lias I In- ino.i 
Iforniof maims, Init th*- niodilii*ations.so inarkrtlly dr\rhtj)ni 
Bie others (and <‘ul nil iM ling in Tohjiicutf's} vlw fon‘sli:islinM •!, 
^^"08 •it'.vr'ere, in it. K.ns wiilo ap.irt. A 1 amnia- om* pair, jicrtor.d. 
V/iXllisyy 2 £ 9 . — Teeth j'*,, or T,, of which the antiTior in the npjicr 
ie.;UBUally initdaiiU-d ill the |iit‘m:i\ilhtry hoin-. Tlic scrii s of 
-^^tends posteriorly sonie distance hcliind the aiit*‘ri«»r loot of 
' jthMy^ma, almost level wUli the hinder edge of tin- palate. TIn-y 
.urudajtte, Hubeylindrieal, slightly eompie^M>d, diminishing in si/«* 
oauii end of the sei ies ; the. anteiiitr two in the maiidihh* 
? smullcr, and more ( ompre.wd than the others. Cianial por- 

tbo skull hi'oad and depiC'^.sed. r.iei.il poitioii tii.inguhir, 
-blfuijld; in front and iinn:h tlepressetl. Aiiditoiy hulla et)mph t« ly 
‘OSl^eil, perfonit(-d on the inner side hy the carotid canal, ami com- 
oxturnally into an clotigatcd honv meat ns ainiitorins, with 
aperture directed U[)waids and haekwaids. (In all llie n main 
-jbggonora oi IhusyptHiiv.r \\\V tympaiiii- hone is a mere hall’ ling, 
attaclied to the (*raiiiiiMi. ) Ahiiidilile with a high aseeiiding 
broad tra?isv<-rsel\ -plaeed condyle, ami higdi slemh*rej»ronoid 
Vortebne: C 7 . Dll DJ, l/:h S S, ( : J 7 - IS. Head hro.ol 
’^lld llat above. Alu/.zlc ohtu.sely poinled. Ivirs of nio<h>iale si/i* (»r 
amall, idaced laterally, far apart, llody broad and depre -M il. 

* i^brapaoo with si\* or seven movalilc hiimls luiwi-en the .scajmlaraml 
shields. Tail shoiter than tlie ImmIv, t.ijiering, coveted with 
forming di*^Liii(tt. tings near the h.ise. Fore leet with li\e 
tho first intieli imnv slemii-r than the others, and with a 
ungual phalanx and nail ; the .second, though the longest, 
•uIbU ' bl<^dor. The third, font th. and tilth gradnaily diminishing 
iulcugth, nil arini'il with very strong, sligdillv enrv«d, eom]Hesscd 
yldiWa, sloping away rnnn an elevated roundel inner border to a 
4 »]Utr|i, outer, and infeiior edge. 'I’lie limd hmt i.s i:itli(r sliorl, 
'Witkall live toe.s armisl with stout, eompie.ssed, .sligdilly eiirvisl, 
.•obtusely pointeal claws, — the thiid the longest, the .sceoml ne.irly 
to' it, the fourth tlie next, the liisl ami tiftli .shorter ami 

\v'>Tdthis genus belongs one. of tin* hest-know'ii spei ie.s of fln-gron]>, 
j^HSa'^iX'-bancled Armadillo or Fnemilu rl(/>. sc.rnitr/its) ot I>r.'i/il ami 
•!ptKri((ptay. A voi-y similar .sjweie.s, IK ri/liisns, I he Hairy Ai madillo, 
plaoSB it south of the llio J’lata. 'I'heie arc also two very .‘‘iiiall 
acicff, 7 A vHlf’nnnc.1 und D. luhuU from ihe Argentine jtcpublic 
t- North PfttHgunia. Tlie lal ter di Hers from the other thiec in 
IBg no tooth implanted in the pfema.xillary bone. 
teihurua , — Teeth 1 | or of moderate size and snhcvlimliieal. 
^ 08 t poste.rior ]tiaeed a liitlc way h'-liind the anterior root of 
roma, hut far from theliindci* margin of the palate. Cranium 
juat’ elongated, much const rieted beliind tlie oibits, ami 
'alj^ly in fiont of the eonstrii tion eoiisider.ibly ilil.ited. 
Se Blonder; eoronoid ])roee.s.s very .small and sliarp-]»oiiiteil, 
obsolete. Vertebr.e; C 7 , 1 ) 121 ;}, 1 ^ 5 , » in, V 18 . Head 
Kars rather large, and rounded, wide ajiait. 
fo^^^te'^bands of earapaee Tail considemldy sliorfcr than 

slender, covens! with marly nuked skin, with hut a 
Mattered, d<-rmal Imuiv plates, ehii*fly on the iimlrr.su i face 
■ Ibe apex. On the lore feet the first and second to<*.s are 

ivilisnder, wil.li small claws and the iiorinal uumher of 
l]|,tAo other toe.s have lad two [ihahinges ; the. third lia.s 
MTalcato clnw ; the fourth and tifth similar hut smaller 
1 ^ llind feet are comparatively simill, with live toe.s, with 
— ;ular, blunt nails ; the third longest, the first .shortest, 
iwn species of tliis genus, the 'ratoimy or Cabussou, A', 
liiffcer l^rioilnn the largest of tlie grout). It is 

npt abundantly, in Surinam, Krazil, and Parngnay. 

and IwjubriSf have been described, but little Is 
df thm. 

‘ variable in number, and generally dilTering on 
wjl jaw, usually from 20 to 25 on each side .ibov> 


as life otivaucos the anterior tocih fall out, and all tniooH of their 
alveoli disap|M;ar. The seiies exlemls us far back as the binder 
edge of tho aiitorior root of the zygmm.i. They are all very small ; 
in the anterior half of emli series they are .stiongly eoinpresscd, 
ha\ ing flat hides and a straiglil. free ; ilie ]m.>iiTi«»r t«‘eth aro 
more cyiiiuliieal, with Hat, trnncatol, ii.i* smiueei. Vi-rtehue: 
<'7, D 12, l.ll, S 10, C 23. Head small, ilmio.ilt d, ei»uh-:il. Kars 
imuleiafe, ovate. Canipaen witli 12 -1;» im»\.iltle biind-i. Tail imaiiy 
eijn.il to tlie body in length, gradu.illy lapering. iI.)M*i\ coveveil 
With ijiiadiangular scales, an iinged in a tjuiii' iin \ p.iilein. Kovu 
h-'-t with live loe^:, foimed on the .sume [il.in u.-. llm..- (.! \ ^ w/,-/ /,*.*, but 
w It h I lie ckiw' of t tie I hii>l ot i 1 ill gi e.iter si/i-, .imi th.ii nt t liv nt linv, 

♦ 'pi'-r'ly tin- littli, ]•lo]lorlion.llely riiliiM-d. Hind t«t..l si. ml :ni.| 

i*>iiml<d, with li\e Xiiyslioit. toe-^, with sli«iii, Inn, id, ll.it ol>tii.*M> 
iipK The only known spei ie.s, the (;re.il .\i iii.nlillo j.s 

I'V l.ir the l.i! 'e-t. of «*\i^iing mc'mbeis of the lutiiii\, me.isunng 
ritlnr more than .”> feet tioni tlie tip ef the nose tu the roid ol the 
till, tin t.jil In trig about 20 inches long, it iiih.ibits the Ion -Is of 

.im! Dia/il. The poweifnl l.ileale el.iws of its feje leet 

• ■iiihh- it In di_: with gieiil l.ieilily. Its lood utrisisls i hi< llv of 
t< tmtli -i and olln-r iiisi i i.s, but il is loull.'iek and njiioot iiewh- 
m.ide g'.ixes f..r tlie purpose of di \ out mg the llesh ol Llie bodlis 
eoiitaim d in 1 In in. 

7’. 'I’eeth !| or r.dlier large in ]»ro)nirlit»n to the si/e 

of tin* -l.iill, till- liimler eiul of llie.seiieN lear-hing ne.iily to Die 
po-ti ijoi m.iigiii ot tin* p.ilate. Vertebi.i* : t ' 7, Dll, I. .*}, S 12, ( ’ l.'l. 
K.ii *> pi neil |o\y on the suits of tlm lie.ul, i.iliu-r large, hio.ull'' 
t)\.iti‘. t’.iiM|'.i.e with ilsstMpnj.ir .-rndpelxie Diields veiy Jiee at. 
t he '.*,!< ^ ,,l I 'n* lu.ily, toi ming hiigi: eh.lnllteI.^ into w hit ii Dk* limht 
iMii lit- le. dily w II lull ;tw n. Only thne iiio\;ihie ImhiD. 'fall 
ilmrl, I'.lil. .il, eovuiil V.l'h l.ilge bony tnlunh s. 'fin* Pneft.-I. 
loi an tj on t he s.iim* t.Vl teas tin* l.i*.t, hut fin* )ti ei.liai i! u s < ;ti i led 
out tu .1 -Cill me.lli l eNteilt. 'file « l.iW of the ihlul toe \i ry lolig 
ami l.ih-.iti, the hr-*, ami liftii gn-.itlx ie«lii<e<] :iiid .--omet niii .s x\ aiit> 
li.g. Oil the himl l't(t| the tiuee mi'ldte toes liaxe bfo.ul, thit, 
nhi pial n.tii ?, loi ming together a Kind ot tiip.iil ii*- Intof , the liisL 
ami hit Ii mm II slnti ti*r and with imn'e < oiiipn s'-nl ii.iil-. 

'I’in* \iinilillo-. of ihi-. g.*nn.s have tin* j.owi r ol lolling Du-ni. 

- l\e . op into a I tel feel luill, tile .sim Id uli t he top of the In .'id and 
tilt tiiht ft 111 ill tl dorsal .Miil.neof tin* t.iile\.nllv htt iiig int** :i!id 
I llliim: iij) tin- jtjiei lures h fL by the iiotelns at »illiei » ml of th.* 

I I* Ii.iji n-i*. Tills appeals to hi* their U.sil il liie.ilis of dcfeliee wlleii 
‘ Ii m tl nr smpiised, as they do mil bunow like the olln r .spei ies. 

I 'linw inn V( rv tjuiekly, with a very peeiili.ir g.iit, only tin- "tiji- of 
^ llj. .l.iwsol the fore leet touching the enaiml. Tlilee -j.i I U - ate 
j «ii .. I’lbeil ; -7’. f j it ijh'f ifs^ tlm Ap.ii ; 7'. fOn/zON, Die .M.itieo; and 
i 7’. 

SMht.imily Tatusiince 'Phis . .mtains 1 Ui mn* so. , Tt'hisln. 

'fi ' th “ ol 7, \ei y .‘^mall, snh. ylimli ii at. The hi -I .niti . . .,iid -^ub- 
(oiii]t]»- ! I, t he last eoii.sidi r.ibl\ siiialh r t li.iii t be i‘t In i n 'riixiii*- 
s. Ill Dm teiiiaihable iiceiiliarilv (niiiiini aiiiojiL: Ivleni ib .. st hir u*j 






the 1;w( 


many as 100 may be x)resciit altogctlier, but 


1 1*1. (T‘li Uloreiu, .''Outli -\iiiei ic.i'. rii-in ')wt n 

Is ycL known I (tfall lieing, with the e.\cei»timi of Die hist. jipM.ded 
by Iwo-iooteil milk teeth, wJileli are not changed until lli. .ii.nrial 
has ni*arly allaimd its lull .si/e. VerlehM*: IV/, |>l» 1 ), I. .‘i, S 
(’20 - 2 /. Jle.nl mmow, witli a long, ii.iirow, .siibt x '.ml i !■ at, 
ohliipiely-trum aied snowl. Kars rather huge, oXMte, .iml eo ■ i, p!.n ed 
chi.se toei*t lM*r on till* occiput, (.‘a ra pace with seven to nine ili-lim-t 
movahje h.imD. Jlody generally elong.iled and mmow. T.iil mode- 
r.iteor hnig, gradually tapei iiig ; its dermal plates loiming \t dis 
tim t ring', lor the greater ])art of its hiigili. I’oie h« 1 with loin* 
visihle toes, and a i-om-calod claxxless rudiment of llu- tilDi. flaws 
all lung, sJiglitly cui.eo^ .*.* . \(*i\ vj,.nihi, tl.e third and lourtli 





aS8 

aiitl alikp, tin* firet ami fourth inm k shorter. Hind feet 
-with live toes, ull jirined with stroii;^, vod, conical, 

ohtiiM'ly |>(iiiiti‘d iiiiils. The third tlicii tiu; second and 

hmrih ; I lie liist ;ind lifth inucli shortei lliiui tin; others. 

'fliis "t-iiiis diir«i*rs fioiii all ihe oih( r .\riii.i<Ullo.s in having a pair 
of ingnin.il iiiiiiinii.i*, in siddihoii to iln* ii'.n.d ju*el«)iul pair, and in 
pr<Mliicii)'jj a l.iiL't* niiiMlH-r ^linir l(» t* u; of }oiiijg at a biilli, all the 
otln rs liavui.LC iiMiillv Iml lun’ nr two. 

^’hi* JV'h.i Ariiiiiiliiln, 7'. s i>l> ..>> otcht^ i> a wi‘ll-kiio\vii .s|nrii*s, 
having an i mg - rin.n i'.'\ i'> in I'.uaguuN. It is iv|il.i(etl 

in tin* iiinr*’ Soil! ii' i II ii gmu-Nnl Siailh Ann*ii<.ih\ a sniallci* sjiurirs, 
with shoiti-r tail, lli'* Mu!.! i yT. 
so (Milt’d iiniii 111*' If .••iMi'l.liK''’ ot 
and caiM to tlin.r nl .1 joalf, 7'. 
ii large sju-iMi’S m \ 'ii-i;. I'lnin Siimi.iiiiA 
Fos-sil rt’iii.iiii 1 •'! / >it , /ni>n'ii(.r li.i\e hi fn 
fouml'lty liimd .iiid itiiKM 111 tin* < .iVf'i <it 
lii'a/il in di p" il ■ "! rii’i'anei'in’ .ii.'i’. Soim* 
are all i ii'iil d*!'* to ••\isliiig gi’in’i.i, hiil, 
other-i . 11 ’ .1 '.ijii' d to didimi iiiniljlic.itinii 
of till’ t\j»‘ ' dlid I'n r ijn'l'Hi ^ ( 'Jffitui fiifi)- 
Kormm, Ae. In the s.uni* ii.gioii, 

Imt still moil* .iltiiinl.iiitly in tin* lliiviatiin 
depoaii vdii-li rover llm ronnlr\ in tin* 
llClgldinlll linnd ol Ihieljo-. A we^, aie Iniilid 
till! n*m.iiiis «»1 one of the nin-vt. rein.ii k.ihh* 
torinsorinammals \ et iliM'(iveied,tlie (llypto- 

dniis, or J/uii/ttitl(oriif.r i lig. Tlirv dillrr 

iioiM lli'i (•\i'.ting Jiytsiijiiii/ii/ji in their lai;^- 
i :i‘. and in h.n ing the i .ii.ip n e cnnipo.-.iMl ni 
a solid pii ee (lot nie4l liy the union of a inn It t- 
tiidi* of htiiiv deiMi.il seiili>y without aiiv 
iMov.ihle ii!iy,s, and in liavingaKo a venti.il 
]»leee nl’ ]il iilinii. The l.iei.il poitinll nl the 
.hull isYiiysluut. A long pmee-,-, nf the 
luixill.iiy hone descends Iroiii the. aiiteimr 
put nl till* /\ gnlii.ll le Jil'i'h. The asej’Ud i M ' 
i’unu(«>r the niiindihle IS rein.irK.ihlv lii",li. 

'file le^’lh an* in all krmwn spree’-;, .ill 
nnir’h alilxc, li.iving Iwn ile< p ^mnvr nr 
Ihlling-v nil e.ieli .side, .so a \ In ilivid'’ thiMll 
into Ihrei* nr.llly didiuet, hihe.;(lig *10). The 
\i ltehlal eolunin isjiliiio-d elilllelv .Ultylns- rl 
int»» :i .’■‘olid t ilhe, hilt t liri e is a roiii ple\ )oiiit. 1 o- in — 'IN r th et (th iito 
at Ihe h.i,.’ nl' the liei k, to a I h.W t If lie.id 

hi ing H’tl.l* led W ithill the e.’lMpaee 'file liiiih*, ale MO V ^tIO]l4^ ainl 
the ier.t 'diel’t ainlhl’iiad, le'eiiildmg r’XtemiHy thn-.-nt.m •depliaiit 

«>i l«»iln' ”, M my ns nl the l.miil\ hue h* iii <h’->riin» 1 ainl 

llgiin d, rip ei illy liN I liii iiirisli | (m llr* .1 tni/rft i (fi I M i('*> * iro 

(/<• Huriiix hv w hoiii live yeiiei.i ale 1 e. t .giii/«il, wlindi are 

ihus • li 11 I 'll I i/t d ; - 

j. tni-, Miily nil the poNti’i'im’ I'ei t. 

pnlir 1 1ll* X rill t he .ml r’Mol’ tt I t. tliepnT.eX 1h ilig alisellt. 
i>. ( 'nirass llilli hut iulle\llile. 

1 . ni‘Hs ■ //. t r lilt /'ffi ( ff JI. •it'/Uff //. 

I'/f'-f't ir., II. fmiiiiiK', 

d. 'Die I UlM’-iS strnUL;i r, W ith rhfts litlwe'-n ihes. ut'S 
<lt the Invel .ill t < i n 1,i I ei .d ]>n|rle|, allnwillg nl a 
i’erlaiii aiii'iimL <il lh-\ihilit v. 

‘J. I*it ucr/i '/) rs • l\ fnh.tri'f/lif'-, l\ hullihr 
I>. Dnlh pnilex .md littli digil nl'the iii.mu- ahsi 111. 
d. VA/’r/e ///’.U’ : JK tfi'lit ,>f, 

II. Vwv p'llr’et lr»«’S nil lire pnstelirU' teet, ami h'lir oil 1 lie 
anti I ini , tie- 111 I h digit nl w hh h i.s ah-nil. 

A. T.il eh>M_gated, With tin’ Mii;;-; nf llu- h.: e .sliinoth. ami 
liie r’liii’.i .x' d .ipi’X (’>lindriiMl nr liihul.ir. 

1 (1/ ’‘//'f'l I'hl . — fl. Ll’tl'lp'S, I J. /f fii'lflfft ifS. 
pi. 'Tad .h«)it, the img-. tnhi’i eiilaled, ihi’ point louinl ami 
-hoi t. 

Silu^fii/ili nrh'iiL : — >S. S. (tsi-trum, 

>s' Ltif. 

Faii)ihj M 

('oV(*r(‘<l r'i t' l H illy (exeejit the imdrr snrfai i* of the hridy and 
in>ido of the liinlis' with Jaige inihrieatnl liorny s(*al(*s, with 
.sratlcrr i tuiirs grnw ing in llu* inh-rv.ils. No Irnlli. Toiigm* long, 
vi'iimrorni, ami jnoit.n tih . No aeei*ssory arlinilar lirocesscs to 
tin* luiiihar vrihl-ia’, hut the aiitriinr yygajiophyM-s largely dc- 
Arloped and Veiy m>ii. .iM-, i rjinpleti Iv einhiariiig tin* hriuirylilidri- 
oil .snifm-es nf tin* postr-imr g ipnphs sr s. Ja’inhs sliort, with live, 

• iiiejle iniperfecr ‘-Ul.i. liKine’ii IH'iii Mu- |irf»\iin;e nf f'eiii.i in Itra/il, Imll- 
C.itr-' >i IV I’niuirKiili'n’ liimi «'f .Vnn kIiII •. iiitiie il li\ A. Milm- r<lrtiirilH #S’r/#'/'«- 
jili‘uiit fii'uHi tfilAnfi. >' . \\i. |i Is/Ji llu* ili-iiiiul jilaU'H ,iri* Niiid m Ih? 

iiiarli li'sH ill vr lii|)i il tli.'iii in ntle r mi* mix i nf the liitiiilv, rtiiil < niitlnerl to the 
M'h'K. all tin’i nicili.oi iioitlnn nf tin- ti.n k !•( iiia <’1nllieil ^Mlll u tiesihir* hiiiiy nKIh. 
'i lie heiiil IS tii</.i(l inii| ^lnllt the i.ns viii.ill .iinl f.ir ii)i.ii I. 'Ihv lull la lulljt, UIlU 
HlniiM entii'-Iv Ui \< id nl Spates Ha* n 1 1 nir unknnwn. 


[j*:dkxtat\. 

coniploto digits on each foot. Scaphoid and lunar hone of carpus- 
united. Uterus hicorniiate. Placenta ditrusod and nou-deciduatc. 
The fijecit's aro inniiily tcrrc.strial and fossorial, though one is par- 
tially arboreal. All hrloiig to the Ethiopian and Oriental regioms of 
the Old World. 

J/«iiwr.'— Skull somewhat of the form of an elongated cone, witli 
the small end turned foi wards; very smooth and fi‘eo from ercsts 
and ridgc.s. No di.stinotion between the orbits and tem|)oral fossa', 
d’hii zygoiuat i(*. an h usually incoinplete, owing to the ubftcnce of 
the mriTur hone. No ili.stjuet hicryinal hone. Palate long and 
iiairow*. Tin*, plerygoids extend backwards os far as tlio tympanic.s, 
hut do not inert in tin; niiddlr line below. Tympanic atikyloscd to 
tin; siirruiimliiig imiies, and nioie or le.ss bullate, but not fruduced 
into a inb'ilar auditory nuatiis. Ihuni (jf mandible very slender 
and .straight, without, any angle or eoroiioid ]irocc.ss. From near 
the aiiteiioi extieiiiity of tin*, upper (’dge a. sharp, conical, tuoilidik(3 
jiroee.ss piojrets npw.iids and outwaids. Ko cliiviclc.s. Ko tllinl 
Iroeh.uiter to tin; teiiinr. IJiigiial jdialaiiges bilid at their It'l- 
minatioii.i,. Caiid.d veitehin* with very long strong transver.*-u 
pmee.ssrs :iml iiuiiirioiis elievioii holies. Tongue long, verniiform, 
ll.ilteiird towaids the tip. 'Die n-tr.ntor or .stt‘i iiO'glos.**ul inuscle-s 
arise fioiii the hinder ext reinity of Die immensely luoiuiiged eiisi- 
toini earlilage of the slennnu. Stoinneli with tniek, iniiscular 
walls .ind lining nu nihiaiie, and with a .speeial gland near tho 
mbhlh* of the gi’i’iit eiiiv.itiin*, eoii'ii-ding of a mass of eoiiiplc.K 
.si-ereting folliiles the. din l.s of w hn li teimiiiati; in a eominoii 
oriliee. No e.eeniu. A gall-l»ladder. Head .small, depressed, 
mil row, pointed in front, wiili a very .small mouUi’Upruing. 
Kye.s ami pinna of e.ir \eiy small. Ihxly elongated, narrow. 
Tail mole or less elongated, eon\r\ aluivi’, Hat iiiuieniealh. The 
whole of the iipjier suilaei* ol the In ad, Dn’ iijiper siirfuco and sides 
of the. body, the, whole of the tail, and the outer sides of tin*, 
extieiiiitie'i eo\ried wilii huge, ovi I hip[iing, homy seales, with 
usually a few' still h.urs giowmg helwi-iii and piojeetiiig beyond, 
them. The sidi’s and under suri.n i* ol the head, the under surfuco 
ol tin*. hoil\ , and the iunei .sides of the Iimi1»s w ithout .sealer but with 
:i i.’illier .se.inty eoveiing ol h.ur. l.indi-i slioil. In walking tin* 
doisal Muhne and oilier siihx of the phahmge.s of tin*, two outer 
iligif-iol Die front feit alone le^t on the giouml, tin* points of the 
n.iil.'; inrning upwauls and inwaids. 'J’he thiul toe tim longest, 
w itii a iiowi I till I oinju’csM d i ni \ ed I’law, Die .seeoinl and fourth W'ith 
siniilu' but .‘•lualhr el.iw-;, th.d. of the pollev often almost nidi- 
inenlars. Iliml feel plantigrade, with lialluv very‘.liNiHj||rticl four 
other toes sulieipial, with nnidii.ite, cuivj’d, snbeompres.sed naila. 
The anini.il ;oi thi i eeiiu.;, (.died I'.mgolins oi Sealy Aliteators, are 
allof.sniail or nioder.it* .si/*’, teiii’xln.il and hiiirowing, iiiid Iced 
mainly on lei niih.i. Om* sni.ill Al l lean species el imh.M t ices. Thi’y 
e.in roll tiieiiiM lviM uj> in .1 hall wh* ii in il.uiger. Their peculiar 
cbingated loini, .Dioit limhs, long, giadn.dly tapeiing tail, mul scaly 
covering them on a sup* ilieiai insp*’eiinn moriMlni a])])enrunc(» 
of reptile ; 1 hail of iii.ininiaN. The sjx i ie.s an* not numerous, but 
jii.’iy 1 m; gionpeil mt*» thu'e seelimis. D) -l/nyuv pioper. Tail coii- 
snleiahly «\«’eeding in length both liead and body. Scales not 
eo\eiing thedoi -al .sUlhlee of the m.’ililis. < Ml fiUO feet the flist 
t*ie exeeeiliiigly small, but. with a distiin’t .shoit nail; becond, 
lourtli, am! tilth snheijual, with iimdeMle eonipre.s.sed claws; thiid 
greatly I’wi *’dmg the olln is, with a mm h linger faleiiti} claw. 
Two spiM-ie';, imtli Inuii West Aliiia: M. lunijica udata (verlci)r.n' : 
(ti, D Id, L h, S (.)‘ld), aini M. (V('rt(*bra*. : <'7, D 13, 

UO, Sd, (Ml . (-J) All the oti.er.s ha\e D a; .sealy covering of the 

foie linili.s extending to the cl.iws, and the tail not (ixeeediiig the 
li'iiglh of the head and body, 'v)!! Die Ion*, leel llic first uiid lifth 
toe 4 are e.pi.il am! very small, tin; seeoinl and fourth oipial and 
longer, the thinl longest, but Hot so ili.sproporlionalely so as in 
the other si’i'tioii. The tails of most of the.se arc broad at the base 
ami tajM r towards Die cxliemily. Tiny constitute the genus 
J'lioli'lntrs of Dray, and iin hide .1A. ifiifaidrtt^ We.st Ati'h'ii, the 
hugest .species of tlic gi’ou]), of which the lieiid aiid body incasun* 
‘A feet (> im hi.s, ami the tail tlie. sayn;. A'eilelir.i* : C 7, 1) 13, LH, 
S4, D*J\ M. /it iildtliu fithfi M. auriftt, iuu\ M . jurauica, allol’tlm 
Oiit'iital legieii. (dj (Mm very distiiiet species, JA temviinckiit 
from South .ind K;i.st. Afriea^ witli the tail nearly us broad us tlm 
bo*ly tor the whole of its length, ainl loiiiidedut thoClid, C 0 UalitUt(*S 
the genus Isiiiiitsiit of Dray. 

Faint In (diiYCTKiioroDii).!;. • 

F.xti'rnal surfaei* seaiilily covered with brislle-likc hairs. ,T*‘clh 
iiumclous, and of jieeuliar and coinjde.v stnic.turc, being trAVtlsed 
by a number of ]i!irallel vmtieal ]»ulp-i’anHl.s, Lumbar vertebra* 
with no aeee.s.sory zvgap()ph>he.s. Fiunur with ii third trochanter. 
Forefeet witlioiit jiollex, hut all Ihi; other digits well developed, 
with .sliong moderate-sized juiils, suited to digging, the 
surfaces of whieli rest on Dm ground in walking. Hinti fedt with liviJ 
suheipial toe.s. Aluuth elongated and tubular. Tongue subvcinii' 
form. I’laeeiita broadly /“uular. Fo(*d on animal substances. Tcr- 
re.strial ami fo.ss(»rial in liabits. Limited to tbo Kthigpiau region. 
Onjctcro^niH.- The total number of teeth appears to bo from* 
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tfight to ten in each side of the upper, and eight in the lower jaw ; ! 
hut they are never all in place at ono time, us the sniall anterior 
teeth aro shed boforo tho series is completed hrhiiui. in the adult 
they number usually five on each side above njul ludow, of which 
the iirat two are simple and ootiipressed, the next two huger and 
longitudinally grooved at the sides, the most ]>osli‘rior simple iind 
'Cvluidricah luO stnieture of all these teeth is tpiito peculiar 
u’mong mammals, though resembling that of some lislu-s. Their 
siiiniiiitS' are rounded before they arc worn; their bases do not 
taper to a root, but aro evenly truncated and eontimially growing. 
E»ich tooth is made up of an aggregation <*r par.illel dentil sysl« ms, 
having a sloudor pulp cavity in the ecutre, fioni which tin* deiituMl 
tubes rjiUrtto outwards, and bi-ing ebisely jiai ki il f<»getlii i • h 
system assumes a polygonal outline ns seen in traiisxerse sei lnm. 
lio evidence of any vertical succession oi leeih Jms Ijccii «li^* 
covered. Skull moderately elongated. 'J'he facial portiioi snl>- 
cylindrie-al and slightly tapering. The zygmna eumphh* and 
slender. The pnlule einls po^teiiorly in the thii keiied ir.iiis\ei-e 
border of the palatines, ami is imt eoiilinnrd back hy the jilei \ gniils. 
The tympanic is aimnlar, ami imt aiikyh».sed to the .surniuiidii’g 
bones. The mandilde is .slender finleiiorly, but lisc.s liigh 
]K)Kteriurly, with a slender recurved eoromuM, and an asi'cmling 
pointed process on the hinder edge helow the condyle, which is 
small, oval, and looks forwards as much as npw aids. Veitebi.**: 
07, DlU, L8, S6, 0*25. Tin* huge nnmlMrof lniiil»;ir 
is peculiar among Kdentates. Tongue less verniifoim than in 
Myrtnecopha^a^ hedng thi« k and Ih shy at the base, ami giadii.illy 
-taiierhig to the apex. 'I’ho .salivaiy apparatii'i is ib-veloped mm h in 
the same manner as in that g» nns, but the <biel of tin* subma\- 
illary gland has no reservoir. The slomaeh e<iiisisi,s of a huge .Mib- 
globulur cjardiae portion, with <i very tliiek, sr)fl,aiid conngat<*d lining 
nieinbrano, and a sinalhir niiiM'ulai, ]i>loiio pail, with a (‘oinpaia- 
tivoly thin and smooth lining. 1’lieie is a \» ry distinct ileo-r,i i il 
valve, and a cousider.ihh*-si/od e.eenm ; also :i gall-hl idder, N<» 
pollex to the fore foot. All tin* other n.siial to«*s w<*ll dt*veh)]K*d, with 
strong, 8ubeom]>re.s.si*d nails, llatli*r on the hind foot. Ib'ad 
tdOtigaled, with a tubular snonl, ti rmimil no.sInU, ami .small nmulh 
•Ot^^ming. Kars large, point(‘d, erect, 'I ail iieaily as long a-, flu* 
body, eyliudricul, very thick at the l>asi‘, tapering to tin* e\fp*mitv. 

The best known sjieeies is tin* (’api* Ante.iter {{). <)r 

** Aard'Vark*’ (Karth I’ig) ol the Dutch colonists, fimn South 
Africa, an animal not altogether unlike a Tig in si/e ami g«*m’ial 
appearance. It lives in biiirow.s in tin* gioiiml, and feeds chielh on 
aiiU and other insei*tH. A sreoml spr irs, ^^r well-niaikeil local 
variotv 0. xMopiciis^ inlmhits the iioi th-easlern jiaiUs of .Nfiie.i. 

KxTINCT KnUNTATV OK Till. Ol.U WoUM). 

Certain remains, chiclly of hones of the liinhs, found in France 
and Orcecc, and a.s^igiied to genera called Mdcnlkmum. anil Ancti- 
loUmriHin^ united provision. illy in the f.iiiiily MnvwthrrudiVy imli- 
eoito tliooxisteiien of iiniiii.ils of l.ugi* .si/e inhahitiiig F.nrope ibiiiii;c 
tho Middle Tortiaiy epoch, the eharm ters of whiili ajijieai to in~ 
dicato a generalized Kdi*ntatc form or .something inteimedi.ite 
liotwcen the Ethmiain and Uiuiahiiti. In the .struetiiiv of the 
plialiinges they most rescmhled tin* JAr/z/V/.r, ]»ut there is .some evi- 
dence that tliey p(i.s.ses.sed te(*th. Some fragmenfs from tin* Forme 
of Paris aro still more doiihtfiilly a.s.sigii(*d hy (iervai.s to llie order. 

Bihtiographynf fill fit ill a — No Kcneuil v\'ork on the onlcr has heen |»uf»lis!ieil 
hut that of Uapp aur/mutn'n uftrr ttir lUhutnOn, ;M til.. I.viV). luiw 

nearly out of (late. Amona iitioici'uus nienioiis lai f^pc^ial p*iiii|).s the follow m;; 
may be cited : --4/yrmt’t'o/)/«if/of.e K. Owen, “Anatomy of (rieut \iitenlci,’’ 
TVojm. Zoot, fcStoe., vt»I. |v. ; li. Pom h<‘t,*.1//>//i. «m/* /<• fjrani! Fnui unfit r, 1871, 
'W. A. ForbcM, “Aimt. of Uivat Aiiteater," Pi or. Zoof. Z.ir , IsS'J, p. *JS7. Mit/ti- 
thtriidai: — II. Owen, (iuinntu' fifth (.!////oiA#;i Jiotiusfu.i), ]Hl*i; lit, 

**0n the Megtirheriiim." Phitofi. Tntun., Is-ii-'iC; .l/i.<>uly, “ KMim t si itli-tiiU* of 
North Aiiicrlen,'* fimtthi,oumn Contrih. lu Kihnrfttffjr, vlt. ; H. IhinneiaTir, 
Pwriptim di’ la H^puhlhtiie Anjenfitif, t, id. MiiMiinill*n‘.H, is?!), wlik-h eoii- 
tAlnafull I'cferenccN to vurioiisiueiuoiiK hy Owe/»,(iiT\alH, Ueinlmrdt, andotlieia. 
•Olpptotlontidas : — Owi;!i, Ctitalntjiu o/ PomU Maw malt, Mut. Rvif CoH, fiurgcowt, 
1»M5; T. U. IIii.xlcy, “()hU*ol of Glyiitodon,’* Phil, Trant..mi: II. HunneMcr, 
Annates del Museo Publico dc Jtuvnot Ayret^ and Descript. dcla Rcpuhliqut Anjtn- 
'Untf 1870. Ikujfpoduiie J. Murie, • Aniitoiny of Tolvprutfs,” Tran^. /Ann. .Sdr., 
voL XXX., 1874 ; A. H. Gai rod, /'ror. Zool. iior., 1878. For placcnlati n of Eden- 
tates 800 W. Turner, Tran*. Roy. fi.>c. Rdin., xxvll. (1H7J) p. 72, and Jour, 
Anai. and PhMiol.f vtila. vdl. iind x. ; A. Mdne-Edwardn, Ann. firicncct I/at. [GJ 
'vUl. p, 1 ; und for brain, P. Oervais, “ Formes rdr<^l)nile.s dea F.»lenfds,” AVia*. 
Atx/u du tom. v. ; W. Tm oer, Jour, Anatomy, i. (1867). 

• Order SIRENIA. 

The purely aquatic habits and Fish-Iikc form of the 
'Aiiimab of this order caused them to be formerly con- 
found^ with the Cetacea^ but a more intimate knowledge 
•<>f their structure has shown that they really belong to a 
widely different type of the class. 

The head is rounded and not disproportionate in size as 
<Jompired with the trunk, from which it is scarcely 
separated by any externally visible constriction or neck. 
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Nostrils valvular, separate, and plnrcd above tlio fore 
part of tho obtuse, trunrated nni/./de. l\yL*.8 very small, 
with imperfectly fornu'd eyelid.^, cajviible, bowt'vcr, of 
contraction, and with n well-developed nietituting mem 
br.ine. Ear without any pinim. Moiiih v»( .‘dnall or 
modiinito size, with tuiiiul liiKs bi'.sei with ‘,tiir bri.^tles. 
(leiieriil form of the body depressed .\o dorsal 

fin. Tail flattened and Jiori/ontally exp.inded. Kon* 
limbs jiaddlii-sliapcd, the digits being eM\iloj.,d in a 
common cutaneous covering, llioiigli snini'tiim s mdimenls 
of ii.iils aro present. No trace of iiind liinl* . l!\t'‘rnal 
suil.ieo covered witli a tongb, liiiely wiinklr I, or very 
iiej-oiis skin, naked, or with tine liairs sinii.'^fiy scattered 
over il. 

The .dceleton is remarkable for tlio nm.s'-iv eiie-- ami 
density of most of tho bom*.s »if wliieli it is (**)nipos*'d, 
espeei.illy the .skull and ribs, wliieli must add to tin* 
speeitic gia\ ity of tlie.se tilow-moving animals, and aid in 
keeping tliem to the bottom of tlio slmllow waters in wkieb 
lliey dwell, while feeding on aipiatic veget dde.s. 'I’lie 
skull presents many ]u‘culiarities, lunong wlueb may be 
imlieated the largo .si/.o and bickward [xisil ion of tlie 
uiit(‘iior liiirial :i[)ertniv, a further moditieiifion of that met 
with in the ’l':i[nra among Vngulates, and pre.senMiig .some 
•approatU to tliat so eliaraeteristic of the ('if>irr,i. Tlie 
nasd bones are generally ab.simt in tho recent forms, or arc 
only found in a most rudimentary cniidition, ;ittai*liefl to 
tlie edge of the froritals, faraway Irom the iniddh.* line ; 
but in some at least of tho e.\linct s[»ecies lh".se bone.s, 
though .stiiali in si/e, are normal in situation and relations. 
In \ery few othi*r lospects does lln^ .skull pn-.'-ent any 
rc-ii nibhince to tlinl of tho I'rlittftt. in lhi‘ spinal eolunin 
none of the- veileln^n aro united together to form a sacrum, 
and the. flat ends of the bodies do not os>ify .si jiarately, ko 
as to form disk like ei)l[*hy.*-es in the young state, as in 
loMily all oilier mammals, 'rie* anterior caudal vertebrm 
li.ivo w’f.lbileveloped I'hevron bmn'.s. In one genus 
(.l/u/zufz/.s) there are only six cervieal verttbra*. 'J'liere arc 
no <-kivicles. The liiinierns has a .small but dislinef 
I roehlear articulation at the elbow’ juint. The two bones of 
the fon*arm aro uboiit equally (ii*Aido]M‘d, ami gi rii*rally 
aiik\lo.se(l togethi*r at both e.\tremities. The (*arpus is 
.short and broad, and tlie digits live in number with 
imulerabtly elongated and flattened pliahinge.s, wiiicb .T,re. 
never increased in number beyond tlie limit ii.'>u.il in fin* 
Mttunntdui. The pedvi.s i.s oxtiemely rudimeiit.u \ , consist 
ing of a pair of bones suspemled at some distaneo fiom the 
vertebr.d column. In no existing speeie.s i.s ilii*re any traeo 
of a hind limb, but in tlie. e.\lin(*t UnlliJn l inm an 
acetabular depre.ssi on and rudimentary femur liave been 
discovered. 

TTvo kinds of teeth, incisor.^ and molar.i, separated by a 
wide int(3rval, are generally pieseiit. The former may bo 
developed into tusks in the iqqier jaw, or may bo quite 
rinlimeiitary. The molar.s vary imicli in character. In 
one genus ( A’y/ rim) no teeth of any kind are present, at 
least in the ailult. In all, the anterior part of tlie palate, 
and a corresponding Burfaceon the prolonged 8ym^)hy^is of 
the lower jaw, are covered wdth rough homy plates of 
peculiar .structure, wdiich cloiibtlc.s.s assist in mastication. 
The longue is small and fixed in position, with a surface 
resembling that of the plates just spoken of. The salivary 
glands are largely devclopei The stomach i.s compound, 
being divided by a valvular coiLstrictioii into two principal 
cavities, the first of which is provided with a singular 
glandular pouch near the cardiac end, and tho secornl 
usually with a pair of elongated,* conical, cipcal .sacs or 
diverticula. The inte.stinal canal is long, and witli very 
muscular walls. There is a riucum, either simple, conical, 
and with extremely thick ivalks, as in Ilaficure^ or bifid, as 
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in Manatvs, Tho apex of the heart is <loc[>ly cleft between 
the ventricles. The principal arteries form very extensive' 
and complex rHia mirafnlia. The lungs are remarkably, 
lotig and narrow, as, owing to tho very oblique poaitiA-' of 
tile diaphragm, the thoracic (.‘[ivity extends far back over 
tho abdomen. The epiglottis and arytenoid cartilages of 
the larynx do not form a tubular prolongation ns in the 
Cdacea, The brain is of comparatively small size, and the 
convolutions on the surfuco of the cerebrum few and 
shallow. Tlio kidneys are simi)lc. Testes abdominal. 
The uterus is bicoriiiiute. 
is non-deciduuto ami (liHiise, tlic villi being .scattered gene- 
rally over tho surfm o the chorion except at tho poles. 
The umbilical vesieli! disappears early. Tho mainnue are 
two, and pectoral or rather post-axillary in po.sititm. 

The Sirniitt pass their wliohi life in the water, being 
denizens of slialUnv bay.s,estiiarie.s, lagoons, and large rivers, 
but unlike the ('ctartd are not met with in the high seas, 
far away from the shore. 'I'heir food consist .s entirely of 
aquatic plants, either marine alg.'e or frc.sliwater gras.so8, 
upon which they browse beneath the surface, as tho 
terrestrial herbivorous mammals do upon the green pastures 
on shore. They are generally gregarious, slow and inactive 
in their movements, mild, inolleiisivc, and apparently 
unintelligent in disposition. Though occasionally fenmd 
strandiMl by the tide or wave.s, there is no .satisfactory 


tjjipor truth, witb two rul^^ and j^hrioo roots, the lower teeth with 
an additioimljlpbatorior) Tho cer- 
vical vertebra pi-esent tlie remarkable AttY. j th 

six in number, tlie tisual vertebral 

h and 0 25-20. Hostruin of tho skulh formed by/|lb0 iMiioii of the ' 

I treninxilla* iu front of tho notorior narial a|)6rture,\i|n<tir^ th<' 

piigth of tho aperture and scarcely deflected 
axis. Tail entire, roimdod or sliovol-shaped. 
oil the fore limbs. Cfcoiiin bifid. Habitat tho shomsi^lijl^^thier.; 
great rivers wliicfi empty themselv<\s into, the Atlantic^ ' 
tropics, 'file Americiui niul AiVienn fonns are 
to be distinct species (J/. and .AT. 

1 . - " 7_i ^ >» 'Hu'y Iiiv liiUier llin i.itil.i tlinii marine, aacoiidiB([^tel8(^ - 

rivers almost to tlioir soiinrs. Sec Manatek. ‘ ‘ 

JlaUcorr.- -In the iipp<*r jaw a pair of large, nearly 
like incisors, directed ilownw.ards and forwards, ptutialTy>.i^eijll|ated;^.'' 
with ennnn 1. In tlie male tliey liav<‘ i.er^'isleiit jmlps, and b^ti^hnod , ; 
cutting eilgi's, wbieb projfct, a sbort dislancc from the inouihi but 
in the feiiJiile, lliongli lliey leiiiaiii tbruiigli life ill the 'alv<^lnrv " 
cavity, they are not rxsi i teri, and, I be pulp cavity being tilled hr. 
osteodentinc, tln-y soon cease to grow (as iu tho female Narivli^}. . 
In tlio young tbere is also a see«md small deciduous incis<|r' on •- 
cacti side above. At this age there, arc also billionth the bor^lta 
whieli covers tlio .‘int« riin- portion of the, niaiidlblo four, pa^..of 
slender eonb*al teetli lodiratl in wide alveolar dupimsioiia* 
become nbsorbcil befoie the animal reaches maliirity. ThBiXUV 
are u.sually J, .sonietinies J|, allogetla r, but not all in phico at \ 
as tho first falls before the last ns«*s above, tbo gum ; they ato 
or less <*ylindn«*ul in section, e\e(‘pl the last, which is conipr^|jpBd'.f' 
and grooved laterally, witboiit dislinelion into crown and r6i|]^r . 
nuuiiuLu wv I.I 1 U nuo ... w.j increasing in .si/o from beloie bru-kwards, with persLstont pulps, an^. 

evidence Unit tlioy voluntarily leave the water to bask or ' nocnamcL Tlu^.snniniiiscif the. (lou ns aiv tubcrimlated below Wear^ ■ 
feed on tho shore. Tho habit of tho Dugong 
of raising its round Lca<l out of water, and 
carrying its young under the fore tin, seems to 
have given rise, among the imaginative early 
voyagers in the Indian Ocean, to tho legendary 
beings, half human and half fish, in allusion 
to which tho name Slrf/wt was bcstowcnl by 
Illiger on t!io order, though certainly tho face 
of a Dugong, when clo.sely ins[)ectcd, docs 
not bear the .slightest resemblance to that of 
the mermaid of romance. The .species now 
existing arc very few’, and there is reason 
to believe that tbo time is not far distant 



when tliey will all become extinct. 

Mleri, of the North Pacific, was totally cxterniinatcd 
through the agency of man during the la.st century; and 
the others, being valuable for their fle.sh as food, for tlieir 
hides, anil espi*cially for the oil obtained from the thick 
layer of fat which lie.s immediately beneath their skin, 
rapidly diminish in numbers us civilized j)opulations occupy 
the regions forming their natural habitat. The surviving 
species are confined to the tropical regions of the sli(»res of 
both sides of tho Atlantic and the great rivers which 
empty thenisclv(‘s into tliat ocean, and to the coasts of the 
Indian Ocean from the Hcd Sea to North Australia. In 
the MiocLMic and early riioccno epoch Sirenians abounded 
iu the .seas of I^hirope, ami tlieir remains linve been found 
in deposits of corrcspimding periods of North America. 
I'lvidenee has aDo been di.scoverod of tlie cxisteneo of an 
uuiinal of the group in the sca.s at the bottom of W'hirh tho 
Koceiie nummnlitic limestone mountain ranges of Kgypt 
v/ere depo.sitcd. 

The existing genera pre.sent such w^ell-marked distin- 
guishing charaeters that, if they alone wTre known, they 
might bo placcil in separate families ; but, as in so many 
similar t ases oiir knowledge of the extinct forms, imperfect 
us it is, goes far to bridge over the distinction between 
them. 

Mtnutiu'i.- Ineisnis % nuliiui nt.iry, concealed iKUieatb the horny 
oral platfs, auii di.sappe.iiiii;^ ]»elbre inatuiity. Molans Jj, Init 
rarely more than J| present at <Mje time; the anterior teeth lulling 
before tie* posterior eniiie iiilu use. ; .similar in cliaraeters from 
be;,dnning to end of the .series ; with .s(|n:ire, enamelled erowns, the 
'grinding .surface riuv.vl into tuberculaled truiisserho ridges. The 
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One spf’cios, lihyfit 


ing, afterward-i jlatteiied or slightly emieave. Skull with rOBtruW^ 
formed by the uiium of the pieiua.\]lhe in front of tho nat&l'V ' 
aperture, longer than the np<Tture itself, bending dnw'nwoids 0-t.(liV J. 
right angle with the bii.si-erniiial axis, and enclosing tho ^socketi-V ^ 
of the large iiu i‘<or tu.sks. 7\nterit)r part of tho lower jaw 
down in ii corre^poiiding manner. Vertebra*: ('7, T) 18-19, Land' J 
C JIO. Tail broadly notched in the middle lino, and with two point.(|^‘V. 
lateral lobes. No nails on tlui fore liinh.s. CVeuni single. ' ''\\\ 
1^10 Uugoiigs sue, moio distinctly marino in their habits than 
Manatees, feniiug ehielly on sea-water alga*. They inhabit ‘t!h6,\ 
shallow bay." and erej'ks of tho Keii Sea, oast coast of Afri&, ^ 
(Vyloii, i.'-iaiid.s of tho Hay of Tlengal and tho liido-Mdloyiin 
jVrehipelagji (including tho Pliilippiiies), and tho north couiit.'or;' 
jVustralia, ranging from Barrow liwefs on the we.st to Moretoii ' Bay 
on lh« ea.sl. 'i'hoiigh tho distinct ive characters aro 
«>bvious, they have been divided into tliree specie.*}, according' to-i', 
the loeahti«*s whii h they respeetivedy inhabit tah^rfiiiiCMTC ' 

from the lieil JI. duffong from tlio Indian sens, a&A.'i/* 
avsf rails fium .-Xii.sti'alia. Tlio last-named has lately bBWf' tbo 
object ol a regular “li.shery,” ehielly on acc ount of its 
jKCuliarly clear, limpid, and free from di.sagroeable ^ell; snd 
said to linve the saim* medical properties ascod-Uver oil. Alt^^oj^h 
often stati-d in books to attain tlie length of 20 feet when ^S^ ft, rj 
tbero docs not a]»pcar to be any evidenco from actnal |[~ 
in mnsiMims that biignngs over roach half that size, 


tho common length of adult animals. ^ ^ 

Uinjtina. — No tooth, their tdaco being .supplied fni^ 
by the. dense, fstrongly-ridged, horny oral plates. Prijil 
rostrum almut as long as tho anterior narial apeHure, and ID' 
deflected. Verttdme: 7, D 19, L and 034-37. Head'f 
ill iinqiortion to the liody. Tail with two lateral poin! 
IVetiM'al limhH small iind Inniented. Skin naked and CC 
a very tliiek, hard, rugged bark -like epidermis. Stbii 
ea'cal a]ipemlages to tho ])yloric cavity. Cmciim 
Only oiio species of tlii.*} gentis is known, 

Sea-ci»w, by tar tho largest aiiiinal of the enler, 
of 20 to 25 fi'ot. It was formerly au 
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of two small islamla iw tlio North Pacific, Bj-liring’a anti, the 
adioccnt Copi^er Island, on f the former o^ which it was ili8C0TeiH5d 


ll-fatetlnai 
hi8 acoo{iinlMi#l' 

wrebke4^|^tt^^ 

as ia cbmincMlX^t 

Tery «xiajwe>^< 

OreOt 



lose name the island bt^ors, when, with 
!,itho Gorman hatuialist Stcllcr, ho was 
Twenty-sovou yoars alierwarda (1768), 


the last of the race was killed,* and its 
, have been unknown to science but for the 
' its anatomy and habits left by ^teller, and 
^ perfect skcdcloiis whioli have nu'enily rowortlcd 
iii($;&rriod on in tliu frozen soil of the islandH around 
4#eltvThere is noevidonco at present of its liaving iiiliab' 
^.bthertiflilists than tboso of tbo islands just naniotl, Iboiigli 
to supposed that its rango was always so rostrii'led. 
/ S!T|5li®SfoIaco’vei'ctt it was extremely numerous in the shalbiw 
Behring's Island, finding abundant luitriiuent in the 
lil^’itmidariie growing in the sea. Its extirpation is entinly 
;,4ue'^it)ie Bnssiaii hnnters and tradeis who follow imI upon the 
;’tjracfe^4h6 explorers, and who, iij>on Sl(dl(jr\s suggestiim, lived 
flesh of Ibo great Sea-eows. Its n-.strielod distiihiition, 
; inactive habits, fearlessness of man, and even its atlic- 

•'^"li^ip&t.dlBposition towards its own kind when wounded or in 
all contributed to aeeolerato its final extinction. 

. ' / • KxTIN-CT SlKKNlA. 

‘ Tile and early Plioeenc seas of Europe abounded in 

; , '"Sirei^ll^^' to which the generic; name of Jlatith^'ritini was given by 
‘ V Kaj^'. - They ha«l large tusk-liki! incisors in the upper ja%v, as in 
th^f^psiating Dugoiiga, though not so greatly devt loped. Their 
iroro J or Jl, anteriorly simple and singlo-rooteil, 
those above with three and those, below with two roots, 
ahd^Vith enamelled and tiibereiilated or ridged crowns, in all 
; whiph respectfl they inoro iv.<'Cinble tliose of the Alunatcc than of the 
*' -Dui^nig.' The anterior imdars were <leei<luoiis. Stime speeies at 
> lc(m had nasal bones, short, broad, but normal in position, whereas 
in all iho existing goneia these bones are quite rudimentnry. An- 
' othef end still more important evidence <»f conformity to the general 
V p' ^mibinalinti typo ia the better development of tlio pelvic bone, and Iho 
^»J'p6S«mO(5 of a small atylifonn fomur artii’ulated to the acetabulum, 
^! ; al^pujffh no traces of any (»ther part of tlie limb Imvc bem dis- 
' \ -{'' ‘CipVdWd* ITtoso ancient Sireuiaiis were thus, in dental, cranial, and 
4 ; p&teological charaetcis, Icss specialized Iban are either of Iho 
t. and, it the iutcnueiliate links could be, discovered, 

I bo looked iqmii ns nneostral forms from wliieh tin* iatlen* 
A'' - 1 .. — derived, but at pre.seiit tln^ transitional conditi<ms li.ive 
ien detected. So far as is yo.t known, when ehaiigea in the 
ll conditions of tbo European seas rendero<i them unfitted to 
tobitation of Sireiiians, tne Hulitherium type still prevuiletl. 

OXiating Diigongs and iManatees are descended from it, 
tmlutioh must have taken phu^c during the I'lioeem; and 
Vi ''P^iaipcend epochs, the ono in seas to tlio east, the other to the 
A'‘"Wa8t.of the African euiitineiit, whicli has long fiiimcd a harrier to 
^ ttoir intoroominiiiiication. Ilalitberium remains have been found in 
yj ttXMtyv p&rts of Germany, especially near Pariiistadt, nls«» in Enince, 
'v ltii^y,^ Belgium, Alalta, the istbnnis of Suez, &e. Until lati-Iy 
’ known from Englaml, )>robably owing to iho abNonoe of 


an age correspoiKiing'to those in wliich they are found 
‘ -toi ‘^no European continent ; but recently a skull and several ttM-th 
detected among the rollo«l debris of Alioeeiie formation'^, 
.v.V .0^^ which the Red Crag <if SuH'olk is jiartially composed. T1 
V y* ‘ are not yet satisfactonly i luuaclcrizeii. S«uiie of tliei 


tlieni 


ir ip bavo attained a larger si/e than the existing Manatc** or 
png. . Ono of these from the l’Jio»-eno of Italy and Erauee, 
-„.tot t molar teeth, has been sejairatejl gcnerically iiiub*r the 
hot Felsinotlieriinri liy Capellini, hy wlioiii it has been fnllv 
•"ia., A portion of a skull found in Hclgiuin has lu-en iiaiued 
by Van r»enedeii; and some eompressed teeth, some- 
.vlitai^'fri&ilpr to but larger than those of the Ibigong, disco\ered 
.}n: tito ^ martmont of Lot-ct-flaroiine, Erauee, gave origin to tlu; 

of E. Lurtet. Of this iiiom: complete leimiins liavu 
‘~U,tiy l^ocn desc'ribed by I><*lfi)ilrie. 1’he n»strum is iimro eluiig- 
in ffalitherium, but the skull is otlierwisi* very similar, 
molar tooth. The inci.sors are very large, exs(*rti-d, 
^f^Pmnpressed, almost sabrc-like, rounded on tlw upper t»r 
‘ypt^ooe, sharp below, coneavo on tlie external and eon vex 
and transversely striate*!. 

h%t!f of Brandt, from the Vienna basin, i.s also, accord- 
B^ncdcD, another form of Sirenia^ of whic;b, how«*ver, 
known. In various Mioeamo and perliaps Eocene 
nations of the United States of America remains of 
.Dye been found, but mostly in such a. fragmentary <'oii- 
' ^ey Aiford at present little evidence of tho early liistory 
) In that country. A more satisfactory discovery is that 

_J|ld> during his recent voyage in tho “ Vega,” obtained 
^tion flrom natives of Behring’s Island whicli led him to 
indivIdualB may have sui-vivcd to a much later date, 



of a ueai ly- compute skull ami some Imnes from a limestone Tcrtiiuy 
formation in Jamaica. It is of smaller si/.o than tho Manatee, and 
as far os tho teeth aro concerned, of a still more generalized ehariU'L r 
than Ilalithiirium^ the dentithm being apparently i g, ^ |, 
m5-48. Tbo incisors arc small, not d«'Vilu].cil intf» tusks; tlio 
eaniues (wanting in all existing Sireniaus) are rather larger tb.m 
the incisors, jmlgiiig by the sockets; and the molar^^ me hiloplmdont, 
and covered witli enamel. It lias heeii described by I'rofessor Owen 
under the nanio of Proraislomns sirc7ioi(lfs. Unrortunatelv w»* Iuivm 
no kiiowliMlge of the geological antiouity of the tonuatiim in whieh 
it wjis embedded. Lastly must be nieiilioned tl'c riuht 
Cijyptiiiaun^ Owen, founded on the cast of a hiiiiii, with a small 
tpiautitv of surroumliiig bone, diseuvered in titc uummulilie liuie- 
stoiie of Eocene age of tho Mokaltani Hills, near Cairo. 'I’lie hiam 
is narrower than in Manfitiis^ and resemliles tliat of ILtfithcnum. 
This i.s of interest a.s the most aneient known evid* lu *' of any 
Sinuiisiii wlmst* agi* has been giMilogically deteniiincd. 

'rile few facts us yi‘t collectc*! relating to tho foniuT In.^tory oi 
the Sti't'nui hsive iis as much in tin* dark as to tin* origin ainl 
atrinities of this j>eciili.ir group of auim.ils as we were when we only 
knew the living memhers. 'Hiey leini no countenance to llnir 
assoeialiun with the (Harm, and on the other hand their suppos* d 
atlinity with the Viujulnta, so inneli favonn**! by modern zoologi.'-ts, 
receives no very material support from tJiem. 

Jiihliofjrapfiy v/ Sircniti . — J. F. Hriiiull, Symhotie St renal ogicie. Si 
.1 r.ifioictill, isn'i-in ss, UU exhnUHtive iiecf.uiit of tliii itiiiUoiity. HlttniMcN, iuul 
litor.it II re ol t Ilf Knni]), w it h fiijnim.H illiistiuliniis f»f tlm ()Ntt'o]4*>ry of ithytinn. 
Aiuitonvf of />M 7 c*« 7 Kveranl Hume, PhiL Tran*., IHv'O, j>. .'ll.'i; Owen, /*»'«•»■ 
jiooi. Hoe., is.is, p. 29. Manatee Vii>lik, Ii\idr. tot ii> Oterkuntie, ; Murlo, 
Teauf. Xoal.Hoe. Ltmd , vnl. vill. p. l‘J7, 1H70, und v«l. xJ. p. 1!*, ISHO; Ournxl. 
i/.o/, vot. X. p i:i7, 1H75. Pjctinct «S*jiy«I(I (I’orvaiii, Journal de Kooltuju^ 
torn. 1 . p. .1 i‘J, 1M72. 


OiiDKii OKTACKA. 

This is porliaps tho most dislinotly circuinacribcd and 
natural of all tho largt^r groups into wLiudi tho class is 
divided. 

Tlu; external Lum is Fish-liko, tlu; luuly being fusiform, 
passing antiwinrly into tlu; liond without any distinct con- 
stiie.tioii or neck, and posteriorly tapering oil' gradually 
towards tbo e.xtremity of the tail, which is provided witli ii 
pair of lateral, pointed cxfiansions of skin snp[)nrted by 
dense fibrous tissue, culled ‘Mlnkes,” forming together a 
liorizoiitally placed triangular prcqielliiig organ, notched in 
the ninldlo lino behind. 

The head is generally large, in some species attaining to 
even inoro than onodhml of the entire length of tlie animal, 
und tho aperturo of tbo mouth is always wide, fiinl bounded 
by stiir iiinnobile lips, Tlio foro lindis aro reduced to the 
coiiflitioii of flattened ovoid pad<lles, encased in a continuous 
integument, showing no external sign of division into fore 
arm and nuinus, or of separate digits, and without any 
trat‘o of nails. Tliero are no signs of hind limbs visiblo 
externally. The general surface of the skin is smocUh and 
gli^ten^ng, and devoid of hair, although in umny species 
there are a few lino bristles in the neigbbourhootl of tlio 
iuc»iitb, which may persist through life or be present only 
in the young .state. Tminediately hciieath the .*^kiii, and 
iritinijitoly connected witli it, i.s a thick layer of fat, held 
together by a dense xiiesli of areolar ti.s.Mie, con.stituling tho 
“ blnliher,** whicli serves tlie pin pose of the hairy covering 
of other mammals in retaining llie lieat ol tin; l)ody. In 
neaily all species a coinpres.>«*d median dorsal legnno'iitary 
fin is ])re.sciit. The eye U small, ami is not provitled with 
a nielitating membrane or line lacryiual apparatus, ^riu* 
external auditory meatus is a very minute aperture ifi (In- 
skin situated at a short distance behind the eye, and tin it 
i.s iu» \e.stige of u pinna. The nostrils open separafeh ‘u 
by a single crescentic valvular aperture, not at the extremity 
of the snout, but near the vertex. 

The, bones generally are spongy in texture, the c.ivitit - 
being filled with oil. In the vertebral column, the < a viral 
region is renr.nkably sliort and iiniuobile, and the vcitebia-, 
originally always seven in muuber,. au* in many spi rit s 
more or less fused together into a st»lid mas-. The oiluntoid 
process of the axis, when tliat bom- i.s free, i.s usually very 
obtuse, or even obsolete. None of tin- vi rtebne are united 
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together to form a sacrum. The lumbar and caudal 
vertebrae are numerous and large, and, ns their arches are 
not connected by any articular processes (zygapophysos), 
tliey arc cajKiblo of a very free motion in all directions. 
The epiphyses at the ends of the vertebral bodies are very 
distinct flaltencd disks, not uniting until after the animal 
has attained its full dinif?nMons. There are largely 
developed chevron bone , the presence of which indicates 
the distinction between In' caudal and lumbar vcrtelmc. 

The skull is modified in a very peculiar manner. The 
brain-case is short, brtKid, and high, almost spherical in 
fact. The sii|)ra (n-cij»ital bom rise.s upwards ami bir- 
wards from the foramen magnum to meet tlic frontals at 
tile vertev, c()in}detely oxeluding the parietals from iho 
upper region of Un; cranium. The frontals are expanded 
laterally to form the roof of the orbits. The anterior 
narial a]»ertiire c^pens upwards, ami lias in front of it a 


Yd 


ly 



corpora cavornosa arc altachod to them. In somo bpecies, 
to the outer surface of these are fixed other amull bones or 
cartilages, the rudiments of the hind limb. 

Teeth are generally present, but exceedingly variable in 
number. In the existing species, they are of simple, uni- 
form character, all having conical or compressed crowns 
and single roots, and are never preceded by milk teeth. 
They are therefore liomodont and nionophyodoiit. In one 
group, tlie Mystacoectes, the teeth are absent ^except in the 
f(utal condition), and the i»alato is provided with numcvou.s 
transversely placed horny laminai or “baleeft.*' The 
salivary glands are rudimentary or absent. The stomach 
is multiloeular. The iiitcstinal canal simple, and only in 
Kiuno species provided willi a small emenm. The liver 
ii very little fissured, and there is no gall-bladder. The 
vascular system is greatly complicated by arterial and 
venous plexu.M's, or ‘Mid inirainlia. The larynx is of 
peculiar sluipe, the arytenoid cartilages and the 
epiglottis being much elongated, and together form- 
ing a tubular prolongation, which projects initio the 
j»osterior iiares, and when cniliniced by thp soft 
j»:ilate forms a eontiniieiis passage betweeh the 
iio:.trils and tlic trat‘li(‘ii, as in tho Ungulates, but 
in a more j)crfe(*t manner. The brain is largo re- 
latively to the si/e of llie animal, very round in 
form, ami with its surface diviiled by sulci into 
xciy numerous and complex convolutions. The 
l.itlneys are iicc)»ly lobiilatcd. The testes are ab- 
dominal. There arc no vesiculoe seminales, nor os 
]u‘nis. Tlic uterus is bicornuate, the placenta non- 
deciduate and ditfuse. The mammae arc two in 
iinmbt r, and the nipples placed in depressions on 
ea(di side of the vulva. The principal ducts of 
the glaml are dilated during lactation into large 
leservoirs, into wliicli the mdk collects, and from 
which it is injected by tlie action of a compressor 
muscle into tlie month of the young animal, by 
which ini'ans tlio procc.s.sof sucking underwater is 
greatly facilitated and expiidited. 

Tlie animals of the onlcr Cetacea abound in 
all known si*as, and some species are inhabitants 


Art, larger rivers of South America and Asia. 

:x-oodpitJii; Their organization nece.ssitates th 


'if.. 1!!. — A SocMlon of tho Slviill ('f u Voiuir Dulpliin iin'la^). yj. 

iniiMliA , 4/r, iiimmILi ; 4 I//.', jilfil piMtitiii (il ilif iiH.iiMli , , . ti-rmr narrst . 

iiJiH.il ; //*, int( r-pMiii tHi ; Ar, fiont.il; /’<», juiilctul ; *sv>, siipiu-ocdpirMl ; «x-ooclpltJil; 

; AV/, .sqniiniosal ; I*rr, pi-iJofu*; .1>', 4ili'']i)ifi)OUl ; presplirnoid ; rtf 1 * 1 • .t i. 1 1 ..f ^1 

; pn, jMistnlor ii.irrs; ii\t* , Vn VnnuT; *, svnipliy.slH of iiiamllblu; i»<, 0*0 entirely 111 tlie WatCl', US Oil laild tUOy SrO aOSO- 

infci lordf iiTui (Mii.'ii ; <7., i-oionoiti iiioi4*s^or m.uiiiiiiif ; rd rondyit* ; u, uugic ; lutelv lielnless Tliev liiive however to rise verv 

lOJuli^al. horn Ustiolotjjf v/ A/ummalta. ^ •' / \ ^ * J 


their [lassing their 


bU, l>uj4-li^ dl , i/t, Ihj 1 u li} al. 


more or le'^s horizontally prolonged rostrum, formed of tlio 
imixillae, premaxilhe, vomer, and mesetlimoid cartilage, ex- 
tending forward.s to form the upper jaw or roof of the month. 

There arc no clavicles. The liuiiierus is freely movable 
t)n the scapula at the Hlioiilder-joint, but beyond this the 
articulations of the limb are im[)erfoct, flattened ends (»f 
the bones eoming in contact with each other, with fibrous 
ti'isuo iriteri»osed, allowdiig of scarcely any motion. The 
radius and ulna are distinct, and about eipially developed, 
and much flattened, as are all tlie bones of the manus. 
Tlicre are fmir, or more commonly five, digits, and tbe 
tiumbor of tlie phalanges of the second and third digits 
always exceeds the normal number in mammals, sometimes 
very considerably ; they present the exceptional character 
of having cpii»hysca at both ends.^ The pelvis is repre- 
scriteti by a pair of small styllform bones placed longitu 
dinally, suspended below and at some distance from tbe 
vertebral column at the commencement of the caudal region. 
These appear to represent the ischia, as the crura of the 

* This ii an important distinction from the Sirmia, hut a character 
common to nearly all other inanimals. It is (l(»ubtful whether there is 
any foundation for the statement that these epiphyses remain uuunited 
for un exceptionally long period in the 

* A character rcjicateii in some of the Seals. 


frccpiciitly to the surface for the purpose of respira- 
tion; and, ill relation to the constant upward and downward 
movement in the water thus necessitated, tlioir principal 
instrument of motion, the tail, is expanded horizontally, 
quite unlike that of a Fish, wlio.se movements are mainly in 
straightforward or lateral dircetions. 'Hie position of the 
respiratory orifice or nostril on the highest part of the 
head is very important for this mode of life, as it is tbe 
only part of the body the exjiosure of which above the sur- 
face is absolutely necessary. Of the numerous erroneous 
ideas connected with natural history, few are so widespread 
and still so firmly believed, notwiihstandiug repeated 
expositions of its falsi cy, as that the Cetacea spout out 
through their blowholes water taken in at iho mouth. 
The fact is, the “ spouting,’* or more properly “ blowing,” 
of the Whale is nothing more than the ordinary act of 
expiration, which, taking place at longer intervals than 
inland animals, is performed with a greater amount of 
emphasis. The moment the animal rises to the surface it 
forcibly expels from its lungs the air taken in at the last 
inspiration, which of course is highly charged with: watery 
vapour in consequence of the natural respiratory chao^* 
This, rapidly condensing in the cold atmosphere in which 
tbe phenomenon is generally observed, forms a column of 
steam or spray, which has been erroneously taken for 
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water. It also often bappe^ especially when the surface 
of the oc^n is waves, thst . the animal com- 
mences its \eiE|p^ the ori&ce has 

quite dea^^tlmfiop 'of the water, some of which may 
thus )be, ,jl.nil^lnj^warda with the blast, tending to com- 
pleb^^tl^l^ii^ !'ln hunting Whales the harpoon often 
piet^oj^V, thngs or air passages of the unfortunate 
vidtim^^ii. fountains of blood may be forced high in 
the the blowholes, as cummoidy depicted in 

Arctic adventure; but this is nothing more 
lo^i^a being made for the Whale’s peculiar mode of 
thjhg). titan what always follows severe wounds of the 
organs of other mammals. 

. r.the Cdacta are predaceous, subsisting on living 

-'an^pl tpod of some kind. One genus alone (Orca) cats 
« 9 &S^'wam-blood animals, as seals, and even members 
order, both large and small. ]\Iany feed cm fish, 
?6th^ bn small floating crustaceans, ptoropods, and 
while the principal staple of the food of many is 
cbnst&ilted by the various species of cephalopods, Ao/o/o 
;and'^bther Teulhihv.^ wliicb must abound in some seas in 
Jvast*!qumber3, as iboy form almost the entire sup[)oit of 
bpih.e of the largest members <»f the order. In size the 
' viiry much, some of the smaller Dolpliins scarcely 

'/rfbzeteding 4 feet in length, while others are the most 


^ al of all animals. It is true that most statements of 

’ ' 'thbifbhlk found in general and even zoological literature are 
i, grtfll^ly exaggerated, but even when reduced to tbeir actiml 
" ;|-jjili^hnsiou (which wdll bo inenlioned under the rc.spccUxe 
some of the existing Whales exceed in size that of 
living either at present or in former limes of 
:^s!'|(fhich we have any certain evidence. With some excep 
/ . ,Vpbpfi^.'vthe Cetacea generally are timid inoirensivo aniinal.N 

Ve in their movements, and very atVertinnute in their 

' ..v^illSpbsition towards one another, especially tlie mother 
■1 ibwards tho young, of which there is usually but one, or 
' two, at a time. They are generally gregarious, 

‘ " ‘ roing in herds or “ schools ” (so termed by tlui whah-^s) 


mes amounting to many tliousauds in niindier 




some spocics bavo liitlierto only been met with 
tw singly or in pjiirs. 

xitatione of the diffevrut Cf^tacca to ench othn' and tit 
; — As before said, the Cttaaa form a ])er- 

..' 'fe(|ily well-defined group, sharply separated from all <»tlK'r 
' .^btainnials, and with no outlying or doubtful forms at pre-enl 
Among tbo existing members of the order, there 
iWo very distinct types, the Toothi'd Whalc.s or 
and tlio Iialeen Whales or M ij.dacnati, which 
sent as many marked distinguishing structural charac ters 
found betw^een many^ oilier divisions of the 
lia which are reckoned a.s orders. The e-xtlnct 
so far as its characiters are known, does nut 
either of these groups, but is in some resi)eets 
form, and therefore must bo placed, pro\i- 
at least, in a third grouj) by itself. 

Ifystacocetes appear^ at first sight to be tbo most 
Izedaud aberrant of the existing Cclacca, as indicated 
nee of teeth, the presence of baleen, and the 
tsjuse of tho mouth ; but, as wo see in other groups, 
laracters, and all .such as relate to tho prehension 
^lySrally, are essentially adaptive and consequently 
pirone to variation, and hence cannot w-ell be 
I ||S, tests of affinity. In another character, also 
LO l,axity of tbo connexion of tho rib.s with the 
.bj[j{amn; and wuth the sternum, and tho reduction 
‘l|in. jizc, allowing great freedom of expansion 
Itj civity for prolonged iminerBiou beneath the 
littpoicetcs have passed beyond tho Odonto* 
On the other hand, tho greater 
■ the more anterior position of the 




external ^nd tbeir double external orifice, the form 

of the nasal the presence of a distinctly developed 

olfactory organ,, the mode of attachment of the periotic 
bone to the cranium, the presence of a caecum and the 
regular arrangement of tho alimentary canal, tho more 
normal characters of the manus ami the better ilevelopmcnt 
of tho muscles attached to it, and the presence, in many 
species at least, of parts representing not only tlie bones 
but the muscles and ligaments of a hind limb,^ all show 
less deviation from the ordinary inmumidian l^pe than is 
presented by the Odontocetes. Taking all these characters 
into eonsideratioii, it does not appear reasonable to su]>pose 
that either type has been derived from the other, at all 
events in the form in which we .see it now', but rather that 
they are jMirallel gn)U[)s, both modified in jlitlereut fiisliiuns 
fn»m common ancestors. 

Among tho Mystacocetes, in tlie especially distinguish- 
ing characters of the division, the IhdivnoitUrx arc less 
s]H*eialized than the //u A t//;*, which in tlie greater size of 
the head, the length and coni] session of the rostrum, the 
tlevelopment of the baleen, and shortness of the i*ervical 
rogiori are exaggerated forms of the ty]>e, and yet they 
retain more fully some primitive characters, ns the better 
develo]>ineiit of the bind limb, the, pentadact} lous manus, 
and the absenco of a dorsal fin. J’loth forms are found 
di.sLiiirt in a fossil state as far back as the early riioeeno 
agi‘, but giaieially re|)resentrd by smaller species than 
tlnwe now existing. The Mystucocetes of the Miocene 
seas w'tu'c, so f ir as w'o know at present, <»nly J)af,inojtfrr,T, 
some of whic h {(U'totlivrium) were, in the elongated llattened 
form of the nasal bones, the gn‘jiler distaiieo between the 
cMTipital and frcnital bono at tho top <►!’ the head, and tho 
greater len,g(h of the. cervical vertebra', more generalized 
than those, now' existing, in tla^ shajio of tlie inaiidibh' 
al.*.o. Van jieneden, to whoso lertearehes we are ehielly 
indebtc'd for a knowledge of these forms, discerns some 
a[»])roxiination to tlu‘ Odontoeetes. 

Among the last-named grou}> there are several distinct 
t\pes, of which that represented by Pfafanista, altbou^h in 
.some rc'spect.s .singularly inodilied, has been consideied to 
jiii’.sent on tho whole Jip})rii.\iniati(»nH towards thci more* 
normal and general type of mammalian structure. It is 
therefore interesting to find a similar form we ll repre.sented 
among the earliest fo.ssil remains (»f Cetaceans in Kuio]»c. 
Almost all the other niem1»ers of tliii suborder range them 
selves under the two ]ainci[)al heads c»f Zijdiinids (or 
Physctcroid.s) and l)el[diin(uds. TIic former is an ancient 
and once abounding tyja*, of whieh the ^ijerm Whale 
(Pht/sefrr) in a highly sjaeialized funn. Among the latter, 
(doUcephnlus is a mc.ulitied f(»rm as regards the structure 
of its anterior extremity, find Mtnanfitu as rc'garda it.s 
dentition, wdiile JHfihinna with its various minor subdivi- 
sions may bo regii reb el as the dominating tyj>e of (Vitaceans 
at the present day, abundant in sliglitly differentiated 
sjiecies and abundant in individuals. They arc in this^ 
resja'ct to the rest of the order much as the bollowdiornod 
liuminants are to the Ungulates. 

Tho earlii'st Uetaceans of wliost^ organization we have 
anything like conqdete evidence are tho Zc'iiglodon.s of llie 
Koceiie, period,- which afqiruach in tlie .structure of skull and 
teeth to a more generalized inaminalian type than either of 
the exi.sting suborders. The .smallness of the cerebnil i :i.vily 
com]»ared witli tlie jaws and there.^t of the skull thi'v.^lMn* 
with the jaimitive forms of many other type-f. 'rin*, torwjjrd 

‘ TIhm*. Iia\«; iVM-utly Immiti descrilifU iinlrliul by I’l-tU- m t i . 

Ill tin* Juioimt itjAtutlumy amt 7 V<//.s/fy /(>////, JSSJ. 

- Tho i J’nioHi vertobm of A/?,r»>r/ ///.s, Mijiji.i-dl to i om }lio ('.m.- 
liiiiljro (!^ooIl^.■nn^, arid ii siiiid** faiidal voiti ln i l e.- <*iifid in I ho 
fjipor K«)<-(iio 'it Hoydoii in Ifiiiupshiio, rii.>> loi fi.o j^i it ho nnnllod 
fi<*m (■(•nsidrratini), UK too inooiu hi -i\ o in liic ii d uu tho oMdoiiCiT 
lilt*} alloid as to the hi fury of the j^ioiip, 
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poyitiou of the narial aperture and the length and flatness 
of the nasal bones, which distinguish thoiii from all existing 
forms, wo must also supi>oHO to be a character at one time 
common to all Cetaceans, thoiigli now retained (but to 
a less degree) only by the My.stacocetes. Kvoa Sf/uaiodoii^ 
which in its heterodont dcntitinii so much resembles 
Znifflodtm as to have bcuii j)laccd by some zooh)gists in 
the same genus, cntiiTly ditIVrs from it, and conforms with 
the ordinary Doljdiins in its (‘sscnlial cranial cluiracXers. 

The origin (»f llm is at present involved in much 

obscurity. They |>reneiU no signs of closer aflinity to any 
«»f the lower classt-s ol vert(‘brates than do many other 
members of their ovvo class. Indeed in all that essentially 
distinguishes a jii:jF)iiual from the t>vij)arous vertebrates, 
whether in the- o.s.'.t uiis, nervous, reprodinlive, or any (»ther 
system, tiny ari^ as truly mammalian as any other gn»u[). 
Any isi.il marks of inferiority, as absence of limb 
struclun;, of hairy covering, of lacrynial ap[»aratus, ttc., are 
<ibvi(nisly niodilications (or degradathuis, as they may be 
termed) in adaptation to their special mode of life. The 
characters of the teeth of ZfHtjloiloii and other extinct 
forms, and also of the fu.*tal Mystacoeetes, clearly iiulicate 
that they have been tlerived from inamiiials in which the 
Jicterodout tyi»e of dentition was fully cstahlislicd. Tlus 
steps by w’hieh a land mammal may have been moditied 
into a purely atpiatic one are ch‘arly indicated by the stages 
which still .survive aninug the Curuhntm^ in the Ofuriiv, and 
ill the true Seals. A further cliange in the same direction 
would iirnduce an animal somewdiat resembling a l)ol[>hin, 
and it has been thought that this may hive been the route 
by which tluj (Vtaccan f<»rm has been developed. There 
are, however, great ditneulties in the way of this view. If 
the hind limb'^ had (‘ver been developed into the very 
ellkient lupiatic propelling organs they present in the *Scals, 
it is not easy to imagine how they couhl have become 
completely atrophied and tluur function transferred to 
tlie tail. It is more likely that the Whales were derived 
from animals with long tails, whicli were used in swimming, 
eventually wuth such elVect that the iiiiul limbs became no 
longer nt^cessary. 'I’he powerful tail, with its lateral 
cutaneous flanges, of an American species of Otter 
(Ptn'oiiiir^i munllnirhii) may give an idea of this member 
in the primitive (Vtaccans. Ihit the structure of the 
(Jefftrea i.s, in .so many eshontial characters, so unlike that 
of tho (\iniir<ir<t that tin; probabilities an; against the.se 
orders being nearly n-lattMl. Kven in the skull of the 
Zcnglodon, whicli lias been cited tas presenting a great 
resembl.imre tt» that of a Seal, ipiite as many likenesses 
may be trace(l t«) one of the priniitixe Fig like Ungulates 
(cxcc[»t in the [uirely adaptive character of the birni of the 
teeth), w’hile the clongilcd larynx,^ complex stomach, 
.^iiiiplri liver, reproductive organs both male and female, 
and fo*tal membranes of the cxi.-.1ing i\(nrra are far more 
like those of tli.al group Ilian of Xhxii 'aniivor^t. Indeed it 
appears probable, that tlie old popular idea which aiUxi;d the 
name of “ Se.i 1 log - to tlie Porpoise contains a larger 
clement of truth (Inn the speculations of riiariy accomplished 
zoologists of iiind 'ru times. The fact that wdiich, 

as inenti‘>jH; I .dn>vc, appears to retain more of the primitive 
characlen of tin; group than any other existing form, 
and also ih * M*inewliat related Juin from South America, 
are both 1«) lie- present day exclu.^ivcly Iluvialile, may 
jH>int to the tr-hw.iter origin of the whole group, in 
which case lluir nth' rwis^e rather inexplicahlo ab.sciice 
from the seas of tlic Uretaei'ou.s period would bo accounted 
for. 

^ 'I’lxi" I'l iinwli f in 1 1n* l.ir\ n\ 1)1 llic Hi)i[Hi|i()taiinis, 

Init iifiin* III tiirit nl tin* Sr.'il, to tin: inn- ')r;viii in tin* ('vtucvn. 

IJi'iiirm, Ml ••rsrh wIumii c tin* I'n-in li .l/M/'.svji/t/i, “rorpoisft” 

sunl !•; I>r UiTlvcl finm 
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&vm\nnM HYUTACOCETr, 

tiui BALiENuiniLV, ot Whdlchom Whales, 

Teeth never functionally developed, hut always disappearing 
before tho dose of iiilra-iiterinc. life. i^aUte provided with plat 4 ;s 
of baleeuor “ whaldunio Skull syiuinetricn.1, Naaal bones fonn- 
ifig a roof to tho ant(‘rior iiasui }WLSHagos, whidi are directed upwanl.s 
anil forwards. Maxilla produced in front of, but not over, the 
orbital pr()i‘(;.sM of the friiTital. Lacrynial bones small and distinct 
from tin* jugal 'IVin]tJUiic* bone ankyloscd with the periotic, which 
is alia* lu*d to tin* i»f tin; « raiiium by two strong diverging 
jwortssrs. Olfartiny organ distinctly devdopcd. Kami of 
imuidibb* ardn*d outwards, tlnir iiuturior ends mooting; at an 
angle, and eonnec*ted ]»y libious tissin* without any true syiuphyHi.s. 
All the ribs at lln ir npjn‘r extremity articulating only with the, 
tran.sversc proeesses of tlie vcriebra* ; their capitular proersaes 
when presuit not arti' nlatiiig directly with tho bodirs of tho 
vertebra*. Stenmin eiiinposetl of a .single piece, and articulating 
only with a single ]»air of ribs. No ussilied sternal ribe. 
Kvtern.'il ojM iiiiig-. of no.'^trils distind from each other, longitudinal. 
A sliort eoiii.’.il eiei-uni. 

These animal-; have, wlien in tlie fiet;il stale, numerous, luinilb;, 
caleiiie<l teeth lying in tie* dental groove of both upper and lower 
jaws. They are best develo]MMt abi>ut the middle of hutallifc, liftin* 
W’bieli period they an* ahsoiheil, and no tr.na; of Llicin reinaius a|lith« 
linn* of birth.'* 'I’ln* halei n or whalelione does not inukc its apf,i|iar- 
aiii'e until after biiM li. It ei>nsisls of a seiii*s of llattencd liOtiiy 
plates, hi‘tw( '‘n three ami four hundred in iiumlier, on each sidu of 
the palate, with a liare inteiva,! along tin*, iniddlo line. They an; 
pi leed transvei.sely to tin* long axis of the palate, with very shurt 
intervals between them. Kaeh plati* t>r hhule is soinewhal, triangular 
in form, with the base attiii lied to the palate, and the apex hanging 
downwards. The outer edge of tin* hbiile is hard and sniontli, but 
the inner edge .and apex tray out into long hri.stly fibres, so that tin* 
loof of the whale's month look > iis it eoveied witli hair, n.s di'.Heribod 
by Aristotle. .\t tin* inin-r r<|ge of e.'n-h priindpal blade arc two 
or tliree min-li smaller or Mih.si'liary blades. 'J’lie. principal blades 
are, longi*st mar the mnl<IIe ol the .series, and gradually diininisb 
tmvards the front and li.iek ot the imMiih. 'flic horny (ikttea grow 
from a dense, lihrous and highly xiiseular matrix, which covers 
the palatal surface of tin* maxillic, and which sends out lamellar 
proee.*..sc.s, one of wliieh ]>eiieliales the. liase of i‘ac,h lilade. Alort- 
over, the free edge of these pioeesses is covered with very long 
vascular fhrea'I* like papilla*, one of wliieh forms tlie central axis 
of each of ilic Ijairdikectmlennie lihresof which the hludo isniuinlv 
(‘oni])osed. A tr.mvers • M*etion of lies 1 1 wlialebone, shows that it 
is made U]» of numbers of IIicm; .soft vascular ]»a]>illje, circular in 
outline, each siirioiiiided by eoiic’cnt i ie.dly arranged opidcTinic colls, 
tlm whole hound togi.ther by otlo'r i*i)idi‘rmii* cells, that con.stitutc 
the smootli cortical (so-calljal “enamel*') surface of the Idadc, 
which, dlsiiifegialing at the tive edge, allows the individual filnvs 
to be<‘onie loose and assume tin* hair-Iike jippeiiranc.e before spoken 
ol. These tiine^ dilfer from hairs in not being formed in depressed 
follieles in tin* eml(*ron, hut rallicr n -semhlo the fibres comji0.s< 
iiig the horn of tin* Uliinoeeros. Tin* whalebone in fact consists 
of mitliing more than moditied jiapilla; of the buccal miicuus 
menihrHne, xvilli an e\e(*ssive ami eoinilied ejiitlielial development 
The blades an* suppoited, and lauind together for a ciutain distance; 
from their h.i .i*, by ;i mass of less lianleiied epithelium, secrotod 
by the, .surf.i e .(f the* ]»alatal inenihiane or matrix of the whale- 
bf*m* in tin; intervals of the lamellar )»roce.ssc.s. 'fhis is tho “ iiitor- 
iiiodiate .siihuanee” of Hunter, the “gum” of the whalers. 
lkih*en vaiiismin*h in colour in differeiil .speeif*.s. In some it is 
aliiKxst jet hl.n lv, in others slate colour, lioni colour, yellow, or even 
i*reatiiy-w liite. In some the blades are variegated with longitudiuul 
stiipes ol d.ilf. rent Inns. It diir»*rs also grc*atly in other ro.spoctii, 
being .slmit, thick, <*oaise, and stilfiu some, and greatly elongated and 
highly clast i«* in those species in wliieh it has attained its fullobt 
dcvelojmiciil. Its fuiietion is to .strain the water from the fitnall 
marine inullu.se.s, cnistacean.s, or lislf'npon wliieh the wlm1o.s suhnsl. 
In fei'dingtliey till theiinmeMS(> nioutli with w ater eon iuiiiing fchoaJfs 
ol these small eie;itnres, am* tlu*n, on their closing the juwa and 
raiding the tongue, so as to diniiiii.sh the eavity of tho mouth, the 
wai-i* .streams f>ut through the ii.nrow' intervals between tho hair>' 
fling** of tlie wlialebone hlad»*s, ami escajies through the lijia, leaving 
tlie living prey to he sw’mIIoWciI. * , 

tbir knowledge of the dilferent structural modifications at* 

**■ Tliese were discovered in the Greenland Whale by Gooffroy St 
Hilaire, w'lio.se ohsi*rvations w*ere eonlinncd and extcuded to other 
genera by I'N* hricht. 'fliey hav4* lately been very fully described ia 
/Itt/.i’iiojjfrr.f rojfrnfn by .Iiilin {.Vrehiers de lUologU, i., 1880), 

* roi the sti*u(*tinv of wlialebone, .see Iliintcr, ** Observations on 
the Stnieimv and Jicoiioiny of Wleales," /Vu7. Tmrw., 1787 ; J2*4Chricht 
.mil li‘**mh:iidl, ihi tin- (i I'cvnland Right Whede^ Ktlglish traiislatiou 
by the Kay Society, 180G, pp. G7--78 ; audW. Turner, in TVettw. 
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tainod by members of this important group of mammals, thou»li 
largely iiicrcjised of latu years, is still inipcrfoot. Foriuorly tlii-y 
wero all divided into Right Whales {Balmna) and Roiqiials or Kiu- 
whiiles(^a/iB/iop<<rtt), the latter distinguished by their sukiIIit lieads, 
elongated and slender form, free cervical vertebra*, tetradactylous 
iiianns, and the presence of very conspicuous lougitudinul furiows 
or fold’s in the skin of the throat and chest, and of a small udipoM! 
dorsal lin. Recent discoveri<*.s have, liowever, brought to light 
several forms holding a somewhat intermediate positieii, and pic- 
seiitiiig combinations of charaeteis not fouml in mtliei «»i' ihc 1 iiger 
known sections. According to our picsml. knowlctlgc the gnmp 
naturally divided into live very distinct gencia. Asthc,i*\Mll be 
more fall}’ described in tho article Wiivm;, it will be sulliueiit at 
present to indicate their jirincipal ch.ir.*u tciistic';. 

ifateJW.-^kiu of throat sim)olli, in)i riiiTow«'d. No dorsal tin. 
Cervical vertebra; united inti> a single hmss. Tn toimI limb .shoit, 
broad, and pentadactyloiis. Head \ erv large. I’.ali-cn \ cry long .-iml 
narrow, highly elastic and black. Sim|iii1.i higli, with a oistimt 
coracoid and coroiioid process, 'i’liis genus contains t h«' well known 
Greenland Right Wlnilc^/v. /y///.’»//f*»V//.sWir tlie Aiciic m-:c^, the whale- 
bone and oil of which arc so much valued in commerce, and aUo 
other whales, distinguished from this by having lnMds .somewhat 
smaller in proportion tt) llic b-aly, with shorici baleen, and a hiigei 
number o^ vertebra;. Tln‘sc inlial»it tin* 1eiti|iei:ije .sea-* »>!* both 
nortliern and southern licmisplicics, ami iia\e |ic» n divnUd bv 
zoologists into several spea ics in aecoidancc. witli their gi'MgiaphiMl 
distribution, — li. bisrut/rusis lA tin; Noilli Atlantic, /;. ;///»«<///(</ of 
the North Pacific, JJ. o.tfsfmh'i ol llm South Atlantic, an*) 

R. antipwiaruhi and iiorn^wlandin'. of Ihe Soutli Pacilic ; but the 
difrorential characters by whicli they ha\e b«cn scpaiali-d external 
as well as anatomical -arc .so slight and so liabb* to individn.Ll \aii'i- 
■tioii that it is not improbable, that when they arc belter known 
they will all <!omii to be rcgai«h*d a-, forming Imt a --iiigh* sjiecn 

jSFeobaliBna . — Known chielly at pic'.;iMit by the cliaiact* j -i ot tic* 
skeleton and baleen, which are, very iliUcicnt from tlio.se ot all otln r 
whales, but said to coml»ine alisciu'e of pliealions ot the tlin».d. 
with the presence fd a dorsal im. 'rin* icivical vcib line an* m itnl. 
The manus small, narrow, and i-trad.c t vhiii-;, wanting the poil.-\. 
'I’he ribs reniarkably cvp.iMdcii ami ll.it tened. 'Ihe scapula v<i\ 
low and broad, with completely d«‘Veloped ui iomion uml mnuoal 
processes, Ihilctui very long, slender, elasiie, ami wliil*-. \ Muy!** 
at present very rare species, .V. utin'tiumhi, from the Aust i.ill.m .md 
New Zealand seas, is the smallcsL of the WlMlcbonc, AVh.il'-s, being 
not more than 2t) led. in length. 

liacliiaiir.cU’s , — This coinlunc, the small bead, clong.itcd lorm, 
4iud narrow pectoral tin of ItttLrnnpfrra with lln* smooth skin of tin* 
throat and absence of the doisal Im of Tho b.ih‘en is I lie 

shortest and coarsest tif any of the, gioiip. It'-i osteolo;;y is iiii- 
nerfectly know'll. ()nes}MM ici, U. thcdii'y Whale id’ ih** 

North Pacific. 

Megaplera. Ibaul of model. itc si/c. Ilal-’cn plates slant .iml 
broad. Cervical vcitcbra* free. Scapula with aciomiou and coimiohI 
j*rocess absent or nidi men t.iry. Skin of thmat ]ilic.iletl. Dm i.d Im 
low. Pectoral limb tclradaciylons, mtv hnig ami naiiow', atbdning 
about one-fourth of the length of thcciitiic animnl, the mcl.ie.irpu^ 
and phalanges being great Iv ilevclopcd, and llie latter very numcjoiis. 
Animals of tliis genus, called “ Hiimpb.icks*’ bv the wliah rs. .nc j 
found in almost all seas. 'rhey have been divided into niaiiy 1 
species, but no Hiiiistactory idiaracti-rs Ii.im- yet been iiointrd out 
by which thi’se can be distinguished from one another. 

Bala&noptera , Head small and lli^t, and pointed in front, llodv 

long and Blender, Skin of throat ]»lic.i1,i d. .\ small lalc.iti* doisd 
tin. BaIeenHhortandeoar.se. < ’ei vic:d \a-itchr.e free. Scapula l«*w 
and broad, with a Large .'icroni ion and cm'.u'oid pioccss. I’l i tor.il j 
limb tetraunetylous, small, narrow, and jiointed. 'I'his gmins ••on- ! 
tains the vnriou.s sfiecie.s of lb>ri[nals, Kin-wliaies, Kindi.n i.-., 
Finnors, or Uazordiack.s, as they are variously c.illcd, s«)nie of winch 
profound in almost every .sea. Among tliem aic the mo.st gig.inti** 
of all animals, li. sihbahlii, wl^eli .itt.-iin.s the leiigih of So f«-it, 
and the small B. roslrata^ which does m»t ^•\ee^•d :m. 'rinae ale 
certainly four fpiitedistin<*t. moilitieations of this genus, iTpresmti’d 
bv the two just mcntione.l, and liy />. ttnisni/us ami /•’. Intmil.s, 
all inhabitants of llriti.sh s(m>, but tlie «piesiioii wiieiliej aIm(i..L 
identical forms found in the Southern ami Paeilie Oceans are to Im‘ 
reganled as s^iecifically identical or .is di:Uinet .iw.iit.s the result ot 
future researches. 

Su HO nuK IL A IK A I . KOtJK Tl. 

This 'group is formed to include ecrt.iin extinct Cetaceans whn li 
are at present only kiiowm by more, or les.s fi.ignient.iiw pnrtion.s ol 
their slceletoii and teeth, and whose positiem .ind affinitie.s aic 
therefore still subject to doubt 

In tho anterior part of both j.iw'.s the tn.th arc sinijib*, miiii al, -n- 
lightly compressed, and sharp-pointed. The, tii-^t. three in lli*- 
’ippor jaw are distinctly implanted in the, preinnxilhiry bone, :inil 
«« may bo reckoned os iiicisor.s. Tlie tooth which .sm-ci ed*;, or tin- 
-auiue, is also simple and conical, but it docs nut exceed the utlici-^ 
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ill size. This is followed by five teeth with two ili.stiiiet roots, and 
coiiipres.scd, pointed crow'ns, with deniieulated r ulling edge*^. The 
tleiititioii is therefore i }{, r /land j.- ; :n‘*, ii-Miiiiding that of 

MUiie Seals.^ (leueral form of the .skull tlon-.itid ami mie h 
depri's.sed. llraiii cavity very .small, and ilu .‘ki.li b- tween ii ami 
the orbits clongiited and narrow. Tempni.d tir- .r laigr. A 
slrong .s'lgittal cresf. Ilo.striim long ;iiid ii.iiinw. dilluing tiom 
that of other Cetaceans in the large o\t» nl to \\]iu h lii*- | !• le.ixilhe 
I nil t he .sidi'.s ot t ho anleiior L.xt.n niitx . liuie ^ i Ion.' ii* d, 

till, ami naimw', the opening of l he i-*i ii.oi . liiiij, ..\.i ili,. 
lii’iidle of tho e]ongat(‘d eom|iressi>d rosin. le .Ml ih-‘ (i.\ieil 
The 1 ‘ii.iiai‘teis of tin- dni'-il \iil(lii.', iiin . 

ot .nil. i-j.iln)!! of Ihe lilts, a]ipear to h.i\f n- nil.!- i th.-M 
J f i.iih. r than /•, 4n /' .r, .. I n 

III i'!.' WItii •■long. lied bo'lie.s. ( 'li.ll.h-tels of llie limit- n .! 
w.'i'i . .Tt.iintv.- 

\il lh*‘ kimw’i fo'^'^il rem.iiii-i belonging to the aiiini.il- ol’ iln. 
.•.oeip 1 i.i\ !••• lett I ml, pi.i\ ision;iIl\ al le.i.sl, l••lh• genu • "7 . 

^'tniiii*4l l.te.iiee tin- Jiisi .sn lion I'f a iiiulai loot h i n. mum *1 . 

t iki 11 lioiii I he b,e-.* of the emw n, w In !•■ it was liegMiliiti;; to 'in !•!•■ 
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imperfoctly divided* by partial sopia, and held in place by •the 
atroni;, fibrous gum wLicn surrounds them. Ko distinct locrymal 
bone. Crauium stnkingly asymmetrical in the region of the narial 
apertures, in co!!Scquenco of the left ojRUiing greatly exceeding 
tliu right tti size. 

Upper teeth ai)par(*iiily of uncertain number, rudi- 
mentary and funetionless, being embedded in the gum. Lower jaw 
with from 20 to 25 teetli on emdi side, stout, conicuil, rccurvcil, and 
pointed at tlic apex until tin y are worn, without enamel. Upper 
surface of the cranium (•f)t)r ave ; its posterior and lateral edges 
raised into a vny higli gn^itly eoiri]»ressed sernieireiilar crest 
or wall. Zygoiiiatii* pMtees^jrs of iiitilar bones tliiek iind massive. 
Uostrum greatly el«)iigM ted, bin.nl ut the base and gruluully tapering 
to the apex. Upper ••di'o of llio mesethmoid foniiiiig a roughened 
irregular proji*etioii ln*lwn‘n tlie narial apertures, in e,l in ing to the 
left side. Mandibb* e\«TediiigIy long and narrow, tbn .symphysis 
being more than half the length of the ramus. Verlebne: C 7, Dll, 



Skull ot SjH'iin Wliulc murrua-jihultix). 


Ii8, f<2t ; total fiO. Allas free ; all llio otlier cervical verlehrie 
united by their bodies and spines into a single mass. Kleveiith 
pair of libs rinliinentury. Head alioul one-tbird the length of tbo 
body; very massive, liigh and triumatod, and rather eoinpr<‘s<fd 
ill front ; owing its hugo Hiz<* and leinurlcable form mainly to the 
great aeeumulatioii of a peculiarly inoditied foim of adi[>oso tissue 
tilling the. largo hollow on llie upper .surface of the c.raniuni and 
overlying the. rostimii. Tim single blowhole is longitudinal, 
.sliglitly .''igmoid, and jda^ed at the U]>}H r and anterior extremity 
of the ln‘:id to tin; lell side of tho middle line, 'fho opening <»f 
tbn mouth is on tJio nnd«'r .side of the head, coirsiderably behind 
the 4*jid t)f the .snout, ro toral fin .short, broad, and truinated. 
Doi\s!il lin a mere l<<w protuberance. 

There is no certain evidence that nnu'e than one .species of this 
genus exists. This is the Uaelialot or Speim Whale, P. vunro- 
irjthulu'iy one of tbo mo.sl colossjil of animals, ipiito 
eqnallilej:, if not exi-eeding, tlio Ureeidaud Whale in 
bulk. 'I'lje length of till* full-grown male is from .fin 
to GO feet, lull the f. iiimIo i.s sl.it«Ml not to reaeb luon- ^ ■ 

Ilian b.ilf lli.'it si/e. It feed.s cin'elly on ei'pbalopod.s < V ' •i' 
and lisli, and isone of the ujo-it e\leii',ively distribiiled 
of Cctaee.'Mis, ]»eiiig met with, lisu.illy oi b<M'«ls or 
“ .scluHjls,” in uliiuist .'ill tropical or subtropical 
seas, but not ot’curniig, except accidentally, in 
tbo polar regions. Those that ap])ear occasioiuilly on the Jiriti.''h 


top of the haid.miiteiiorly to the eyes, and to tho loft: of the middlo 
lino; thopeetoral fias are obtusely and there is a trian- 
gular doraal fin, p , - '."js’' ‘"v' '. s. ‘ ‘ . 

The history of this genus is a ^od iUustrationi^^e difficulties 
in which the study of tho Cetoeea hat - boon, ittvoivs^^^ tho'aapci- 
ficial manner in which it has been iuvosti^tel.; ' 
example, a skull from the Cape of Good fiopein 
W'os described by Bkiuvillo under the name of 
This was afterwards with good reason gencrically sepfl 
Until witliin a very few years ago only five other. ini^js 
Ixioii met witli, each ofwkicli liad been described, ttudt 

specific name (viz., grayi^ maefrayi^ ximvst flowerii Bui 

W'hiedi are arranged hy (iray in two distinct genera. The 

cxaminaticii of the de.scriptioii given of these 8}Kicimeiiiii^‘0^ 

now numeroii.s osLcologicul remain.s avnilable, faUs- 

dilfercnees heyond tlioso winch may he attribuU'4 to. 

and hence, nceording to our ]irc.scnt knowledge, these six 

Hpreifs must all he included under uno name, K, 

aniimil whidi a]>pear.s to attain the length of 10 feet wheh^ - 

ami lias been met witli at various distant, localities in tbS;^ntii(l^;‘V 

flcejiu, and also olf the coast of Madras and in 

1‘acific, 

Subfamily Ziphiinoe. - ^’eelh of the mandible quite rudill 
.and concealed in tin* gum, except one, or very rarely tWOj,| 
which may be l.^rgcly devclopid, especially in tho mtilb M 
distinct lacrynifil bone. lOxtcimilly llic month is produced ■' 

.slender ro.slnim or beak, fiom jibove wliicJi tlio rounded, -.emi] 
iornied b}'^ a cit.sbioii of fat rc.sling on tlie craniuin in 
blowhole, rise's soiiKiwbat al)ruptly. Spiracle, or blowhok-lll 
crcseentic, metliaii, as in the JJt lyhinuhr. iVctorul lin smatl^i 
the five, digits all moderately well developed. A small ^obi.. 
falcate dorsal tin situatcil coii.siilerably behind the middWo^^e* 
back. Tiongitiidinal grooves on each side of the skin . 

thro.it, diverging postnioily, and ri»*arly meeting in fronirciin , 
external charaeti r.s and habits tlje iinimals of tliis group cJosfeJy-;.- ' 
rescmblo each other. 'J’b(‘y a[»pi‘:ir to be almo.st exclusively 
on various .specie.s of ccph!ilo]«»ds, and o<;e.ur cither singly, in 
or ill sniull lienK Uy their dental and ostcological chaiucteiS.t)!^'.'' " 
are easily aeparated into four ili.s1inct genera, ' 

UyiH'rnoUim, \ .small conical pointed tooth at tho apex of 
ramus of the mandible, (oiiceidcd by the gum during life* 
with the npjMT ends of Ibe ]ir(jmaxillie, ri.sing suddomy behiuiHlIjiq ' , 
iiarcs to tho vertex and cxpandi'd laliiially, their outer cd^B'^UJEld^ ■ ■*' 
backwards and t hoir anterior surfai'cs arching forwards and ovorhsq^' 
ing the mires ; tlie right l.’irgcrthaii tin* left. Nasal bones 
the hollow between the upper cxireiiiitic.sof the ju'cmaxillse, Strougl^V’* y 
concave in the middle line and in front ; their outer edgosi, 
ciiilly that of the right, e\)»!imleil f)V< r * ■*’ — 


tho front of 


'll'v 
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• •oii.sts arc .solitary straggh-rs, iisiudly, if not nlw.iy.s, c»ld mab' 
M’be oil coiiUinetl in the gie.it cavity abovi thc skull, when refiin**!, 
yii-lda “ .sp(‘niuiei*ti,” ami tins lbi<*k i-.o\rring ot blubber wbieU 
evcrywheie envelops the body jirodiiees the xahlublo “.sperm oil” 
of eomim-p e ; hence thi.s animal li.as long been the subject of a 
regular idi tst-, by wbi« b its nnmb< r.s have bem greatly ilimiiiished. 
Tin* .sul)-,t:imij e.illed “ambergris;” l.ugely used ill perluiiicry, is a 
rimerelioii tornicd in tin* inleslimi ot the Sperm Whale, and i.s 
found tlinting on the .surfaec of tlie. .st’us wliieli they inhabit. Its 
geimiuLneS'S is attested by tin; pnsonce *>( the debris of the horny 
IkmK'i of the eeplialopods mi \Nliieb the Wliales fei-d. 

Koi/iif.- T«‘etli of the uj)per juw absent or reduced to a nidi- 
meut.iry ])‘iir in front; in I'Aver Jaw {) to 12 on eacli siilc, rather 
long, .slen !< r, pointed, and I'urved, with a coating of <*Tiamel. U]iper 
surface of tin* cranium <‘oneavc, vitli thick, raised, po.stfjrior and 
latm-al m:ii _du-', massive and rounded at their an lerior terminations 
aliove the orliits. Upper edge, of the mesethmoid forming a pro- 
minent ‘•inuo\i, li-lge, emistituting a kiml of longitudinal septum 
to the ba^j of the gr»Mt supr.i-eraiiial cavity. Ilo.strum not longer 
than tho cranial poiiujii «»f tlic skull, broad at tlic base, and rapidly 
tapering to the ape\. Zygomatic priu-oss of tlie malar atyliform. 
Mandible \sitli .sympbvds less than lialf tin; length of the. entire 
ramus. Vertt'bra* : (’7, I) Idor H. L ami U GO; total 50 or 51. All 
the cervical vcrtclmc united by their bo<li«*s ainl iirrlw.s. External 
characters not well kiniwii, * 11111 , jmlging by the suiiiewliat conflicting 
ne.counts of tho'iu that h.ive. h:id an o]»portunity of observing them, 
the he :tl is about oin'-.sixib of tin* Iciigtli of the body, and obtiuscly 
Jioilited in front ; the moulli mu.iII and jil.ieed far 1m*1ow tho apex 
of the HU out ; the spiiaclc cic-iccniic, and placed obliquely on the 


Fh;. 4\.~//!fjn roodon toAtiafus. riiuii a s])i*c-imi‘n tukiai off the const of ScotUind, I832f^ 

bolder of the m.ixilla. Very high longitudinal crests OU ‘ 


iiiaxilb.e at the base of the roslvnm, (‘.xlciidiiig backward^ 
to tbo iiaivs, a]»pro;iebing cacli other ill tho middle linB'abqv^l. 
sometimes <'onipressed and soine.limcs so massive that their 
odgo.s come almost, in contucL Anteorbital notch dis^t 
Mesethmoid hut slightly os.sifu d. Vertebra*. ; 0 7, D 9, L K)^ * 
total 45. All the cervical vertebra* united. Ujipor aurfaco,^ 
licad in front of tlio blowbolo very )iroin incut uud roundodVl 
abrujitly from above tlie small, distinct snout. 

'fwo .•'peeies are Iviiowii, //. rostra f.us, the common Hy 
or Hottlc-imse, ami Jl. lati/roit^, both iiihahitants of . .. 

Athiinii*, aiul attaining when adult respectively tho ' 

and .”0 fid. * '• .i'"* 

Ziphiiis. -A single conical tooth of moderate size on ewSl^^' 
the iji.indible close to tho auLerior extrciniLy, and directed ' 
and upnard.s. Shull with the premaxillm iiiimodiately tn 
at tin* .sides of tho niircs expanded, hollowed, and 
latvral iiiargins, tho posterior <*nds rising to the verteX^jtDwJ 
forw.mls, the right being coiiside.rably more dCYololpil^ 
left ; tbo conjoint nasals forming a strongly pvon9 
metrical eminenee, at the top of the cranium, prdijieii 
over the iniroH, flat above, most x^^^^niiuent and- n 
mitldlc. lim* in front, ami sejmrated by a notch oii'^ 
the proiiiaxilbe. Antoorbital notch not distinct*; Jl.., 
from uliove) trifingular, gradually Pipering tlk' i 
iipi-v ; upper ami outer edges of maxi flic at 
into low roughened tuberosities. ^ Mesethmoid 
o.ssified in adult age, and coalescing with thtf j^ 
of the ro.struni. Vertebra* : C 7, D 10, L 10, 
three anterior cervical vcrtehlOd united, ttljaj 
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Tbd typft of this ^aus is Z eamrosArU of Cnviei; founded upon 
an imperr^t skull iniskjBij^tip in 1804 on. the Mediterranean coast of 

-w figured in the Os^enu^m FoasiUs under 

^'j^^uros that of an extinct specicH. Many other 
tlveK been suhsLMiuently met with in Various 
_ , .i tne Shetland Islands to Nevr Zealand, all 
genus if not to the same species ; although, 
JlL^^dases, they have mostly been described under 
apparently of allied forms, are abundantly 
filhik and Antwerp Crags. 

„ Jfji, much compressed and pointed tooth in eiudi 
; jnandible, variously situHled, L)ut generally iit some 
the apex; its point directed upw.inls, an<l oruMi 
Ij^lcWI^S, OCCJLsioiially developed to a great size. Skull 
lH^bCaround the narcs as in Jltfprrootlon, except that the 
and morn sunk behve.en llie uiijier ends of the 

^ 






Fio. AT3.^Sfrsoplodon bnft-ua. rreiii iLciiittanlt. 

; like those oilliDH'rontJanyX hey are concave in llu‘ middle, 
t and above. No maxillary tuberosities. Ant»*oi‘hitil 
very distinct. Host rum long ami narrow, klesethmoid 
it "ago ossified in its entire length, and eoalosciiig with the 
fidihg bones. Vertehric : G 7, 11 10, L 10 or 11, G 10 or 20 ; 
l^r'to 48. Two or three anterior <‘ervicals united, the J*'st 
y'f^ee. 

,pllgh varying in form, the maiidihulnr teeth of tlie diirerent 
genus agree in tlieir essential structure, liavinga 
itid pointed enamel-covered crown, composed of true d»*iitiiie, 
surmounting a root of the oniiimry ehar.ic'ter. is 
iTHWd npou a solid inn.ss of osL'odtuitim*, the continuous growth ot 
■ •A-r'lffich gr«tttly niters the form and general app(Mranee of the organ 
v' /diPigjB advances, as Sfcn mo.st .strikingly in the ease ordf. himnll, 
jjjim'tiio long, narrow, tint, strap-like teeth, curving iriwahls .it 
' “VhlptremitieH, actually meet overllio rostrum, and mustgu-atlv 
•with the movements of tin* jaw. In one sjuiu-s 
' irciyf) a row of minute, eoniciil, ]ioint«‘d leetli, like tluKc of 
Ihary Doljdiiiis, 17 to 10 in numlior, aie ])re‘«ent even in the 
dts, Oil each side of tin* middle part of the up]ier jaw, tail. 
Mdod by, their roots only in the gum, ami not in bony alveoli. 
iMlFlaotk with the freqmmt presence of rudimentary teolh in »»11 ut 
this and the last genus in both ii])])er and lower i.iw -;, 
the idea that the /ipliioids are derived from anccsttn! foi ins 
^ teeth of normal cliarader in bolJi jaws hut wliosi* dentition 
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Fio. 4a.— SUiill i)f Me&opltxlon dnisiroxtris. 

i l^atly .sj)C(!ialize<l. The existing 8|»ecio.s of this genus 
[y distribiited in both iviirthern and southern hemi.spiieres, 
frequent in the latter. Tho bi‘st estahlislicil arc M. 
mU8^ AT. dciisiroslrus, M. layardi^ M. {jrayi^ and M. ht'vlori ; 
> still much to bd^learned until regard to their di^itiiieUve 
and geographical distribution. They were abundant in 
Miocene and Plioeeno age, as atlcsteil by the Irerpieney 
.{^e most imporishablo and easily recognized poition ol 
bUre, the long, eylimlrieal rostrum i»f Iho skull, ot more 
l^^dedbenoss, is found among the rolled and waterwoni 
1^-, animal remains which compo.so the well-known 
at the lauio of tho H(mI Crags of SuHolk. Numerous 
potions have been founded upon slig.'it mod ifieat ions 
if pi?, these rostra, such as Chojinzip^iias^ Phicuziphius, 
“ Ico., but those can only bo considered us provisional 
knowledge is obtained of tho strueturo ot tho uiiiimils 
^ ponged. 

I synonymy of this ffetiuM, sco Tra/jt. SU>oU fii/i*., \ol. 


BeHirdim* —Two modorato-si^cd, compressed, pointed teeth on 
e^h side of the syjnphysis of tlic inandihle. with their apices 
directed forwards, the anterior btnng the larger of the two and close 
to tho npox. Upper ends of the prcuiaxilhu nearly .s,>mm(‘ti*ical, 
moderately elevated, very ali^litly expanded, and not eurvetl 
forward over the nares. Nasals liroad, ma.ssive, and roundt’d, of 
nearly equal size, forming tho vertex of the .skull, Halt eiied in front, 
mo.st prnmiiicQt in the middle line. Anteorl»ital iu»ti h dislincl. 
Rostrum long and narrow. Mrsethmoid only ]>.iilially nssilied. 
Small rugous eminences on tho outer edge uf ili.* uppi r surlaee of 
the inaxillic at hjusc of roslrum. Yertobrje; i* 7, 1> l‘», L 12 , C 19; 
t«»lal 18. The three anterior cervieals ank \lo.si d, I lie rest frei* ainl 
Well developed. 

The only known speeie.s, 7>. ariwu.ri^ .attains th ‘ 1- u dii of ';o 
feet, and has hitlierto only been me.t witli in the sear, ni.miid New 
Zixiland. 

Family A i.odonti u.i:. 

Numerous ex'tiin't forms, eliietly kmnvn by It'otli 
ami riagim iils of crania, may be. piovi.sionallY pl.iis d 
hell', iiiilil moro of their osleologhsil ehariu ter.s sliall 
be lirought to light. They di Her from all existing 
(VI Ml isins in having the teeth di.stinetly difl’erentiati il 
into groups, aHiutlie Arvhfv.oct'tf, the po.sterior luol.iis 
being two-rooted. The cranium, has, however, none 
of the dislingiiLshing eharaeteristies of the Zcuiglo- 
doiis, but e.sseiili.dly leseiable.s tb.it of the. Odnntocfti, e.speeially in 
liie ]iiisition 4)r the .‘Intel ior nan .s :ind torm of the nasal bone.s. 

'Die b'-.-^t -known :iic assoeiatisl in tbe gjuius Fifitaloflon. Denti- 
tion: / ly /• j, sinqili* leelli c»flln* iiiolrir .series (premolar.s two- 
roijti-il iiiol.irs i - 1 ; tol.il dO. TlnMloiible-nmted iiiobirsiliHer from 
those of Zf'utjloil.nh in having tho dentieu1:ilion.s of tbe crown 
eonlitud to the posterior bonier, or at all events mneb le.s.s 
♦leveloped on Lin- front i dge. Very little is knovMi of the .stnietnro 
of the.se animals, beyond the .skull and tei-th, fiagmeiits of wdiieh 
hav4‘ h'S'ii Ibninl witlely distribubsl thnuighoiil the marine M ioi'etm 
and K.iily Pliocene bnniation.s 4»f Knrojie, es]»-( i,illy in the Viennii 
basin, many parts of Kiame, and tin* AntW4‘r]» ami Sullolk Grag.s. 
'riiey b.ivj} .‘il.so lieen fouiul in biim.ilions 4>f i oiresiiomiiiii; age, in 
.N4)rtb Aim iii’a and South Ausli.ilia. 

Fa nil 1 1! Jb \ rA.NisiiD.K. 

PinliM* Ibis lu'-nliiig maybe ]»lae4-tl tbn-e very singul.ir genera, 
wliieli, tlnuigb diHeiing j’oiisnb'rably I’i'un i-aeb oUmr, li.ive several 
I'oints in (snnimui, and d4> not all«»gi tlur eoine iimhu- tin* 4!etiuiti4Ui 
'•illnT <*f llie J^hyst trruhv. 4»r the- Jh'f/'/n iinfa y 4“qMti.illv ill the 
important elniiai'ter 4d' ilm mode of aitieulation of tin* ribs with 
the. doi.‘.al vertebra', as the lubeleular aiul capitular ailii uiations. 
4listim*t at tin* 4*onnm-ni einent 4*f tin seri' s, giailu.illv bleinl 
l(*get]n*i, a.s they do in nn>st 4)nliiiai} mammals. 'rio 4'ei\ital 
V4*itebr.e are all fns*. The laeiy inal bom* is not dlsliin’t from 
tbe m.ilar. The jaw's are long ami narrow, with nunn‘r4)us te»tli 
ill both. Tlie syiiqdiysis of Die imiinlible exeei'ds lialf tbe length 
of the whole rainii.s. Kxternally tlie lo .nl isiliviiled from the body 
by a .slightly e4uistnetc4l ii4*4'k. p4*et()ral limbs bneni ami iiuinMt4'4l. 
I)(irs.il till small or obsoleb*. Khiviatile or e.sluaiiiie. '1' lien* arc 
three lilstinet genera, wliieli might almost, be niail4* tin* types of 
f.tmiiies, blit, it is piobably more lamveiiimt to kei p tln ni tiigetluT. 

I’Jattmitifa. T«‘flh about ijg on caeli side, .si L in-ir logitber, 
rather lirge, eyliinlrieiil, and sliriiji-pniiiti il iii tin* y«»nng ; in obi 
aiiiinal.s a4*i[iiiring a largii laterally • oinpre.sscd base, wlii.-li in the 
(Misti*ri4)i* part, of the .seiies b4r4)me4 iiregnlnly divi4leil into roots. 
.\s the eonieui emiim-beovered eiuwn wi ai’s away, the bc.lb of tho 
young and obi animal; 1 mv 4* a bitally (liirer4'nt appt'araiietx 'fho 
lostnim and iieiitigenms portion of the mainlible uie. so nartow that 





Fig. 17 . — Flutanista ganyetuu. Fmta Atidcison. 

tin? t4?L*tli of the two sides are nlmost in contact. Maxilli* .suppeu't- 
ing very large, incurved, eompres.sed bony eiests, wlii<ii oveian h 
the nares ami base, of tlie rostrum, and alnuKst nn-'-L in tin* mi'ldle 
line above. ()ibit.s very Kiinill ainl eye.s rmlinn iitarN , witlnuit 
<*rv‘daliiiie leii.s. Kxtcriiiil n*Kj)irat4>ry apertme loiigilm'in d, liiit-ar. 
Veitfbi.i*: G 7, D 11, L 8, ‘2.^> ; total 51. A .''inall cas um. N«) 

j»ehie Imjuc.s. llorsal fin reprcseiitt'd by a I 4 .W lidge. 

One. .species, J\ fjainjvficOy eiitirLdy ihiviatde, bi iiig cxteiisivi'ly 
ilistribiiti'd tbi‘4)Ug]iout nearly the wlnde of tlif river .s\ stems, not 
<mly of the G.inge.s, but of tbe nr:ilmi.'ipnti.i .iinl Imlu'!, aMTiiding a.s 
high as there is water enough to swim in, but mwt i I'M'^sing out t4i 
sea. It is quite bliiid, ind feeds tin .'inall lisli and CniM4icc(U 
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propiMc; f )r with its snout iu tin- imi'My wsili*r at tliti 

hnttciiu of tin* livc’IS. It ilttaills liir Irlll'lli ot I'l'* !. 

ftfitt'.- — Tci-th vjiiiahh*, from to ".‘5 on ♦•.n li siiio of cacli jaw; 

tlioM' at th(i jMjsti'iior ]»iirl vitli a disliiirt luL h-Ij* at the inner siile 
«•! tin; hasi* of tin* crown. Vcilt hr.'*: <-7, I> >o, C18; total 41. 

'riaiisvrrsM of liniih.ir \(rfi-liiir vi-iy hroad. Sternum 

hlioit ami luoail, ami coiisislim^ of a sei'tiimt only, llorsiil 

lin a men* lid"**, "riu* lot);.' c\ liinlii' il r(..triim cxtciiially I’nmislipd 
will) SI .ittcri'd. stout, and ci^o li nm* micrii's only is known, 
/. //.o//,-, //s/'.v, about S i'.-ft 111 i. ludib inliahilin;^ tin* u]»jiiT Amazon 
and its ti ihntary strean. 

J'onf opin' Id. -Trflh iiO {(. ('I'l on each side (»f ••ycli ^aw, with a 
cin;;uhini til till* h.i .i* ol tli** nuwn. daws very loiii' and slioulcr. 
\'»‘rtehri*: < ' 7, 1) in, L ( ’ I'.t ; lot.il A I. 'rr;m-\ rr.e j.r«»c( ssrsof ilia 
lilltlliar \( ilehi.i- r\l’t’!iii\' ’iK.id St''rmmi » lomjateil, I’oinjio'-ed 
«>l‘ tno SCL^tliCllt A\ i!!i I'!;! -lelll.d I ihs al I c be 1. I )o) ^ il fin l.ilher 
small, tri.myiil.il . y o:!- ■!. L\‘.i • n il i» \ ;n*i'itme1r.tiisvi i-e, 



li.. 


cn - 'I 'i Till-, yiiiis conne.'l -1 the hnt two foiius with the Inn* 
h'J'i. r '1 he mii!\ ^|t-(ii-, /'. hldinrili ti, i\ on** of the 

‘ 'Jialh I ol the wli'.le nid. r, md oMrediliy f. fe.'l in leliyltl. It h.is 
only hi Ml iiM-t w It h 'it I he in. lilt li id the h'lo di 1 i I'hii.i, iie.'ti Ihn nos 
Ayif- .nid Ihi'i'' m .it jummiI iioe\idem e ih.it it aseenil . into tlie 
111 .h w .it 1 1 M»r 1 !i'' 1 i\M. 

/h, tiiii 1)1 i.i’iiiNi:' V. 

'r'-ih u.-ittally iiuiurfou-. in 1m. I h j.iws. I'tirvyoid hom > shoit, 
liuM. ' I' h in\(diili d t'l li.i 111 w it h a |nou‘'.sol t iir I'iil'ile hmie the 
ouIm V, .ill of tin ]iost-]'al.itine air siniis. S\m|ih\vjh of m.mdilde 
.slmli. or Tinuleiat IieM r i Xeenlmy olie-tliild ot the leliyth of tin* 
i.rnii-. L.i(*i \ iii.il hone not di^liiiet from the jiiy.il. Tiansvii'se 
]ir.n r .SI'-, of tin* doiMiI vdtehr.e yi.iduiilly ti.m-d'iied from tin* 
aielii's to tin* liodii'^nl tin* MTt ehi' e w i I In .’ll ;in\ ‘ uddi n hreak, ami 
he o, ]M-;terioilv conlijiuoii ; .‘■ei ially v. ith the liiiiisverse jii'o- 
4'e-si , (.} the lumlni \ eiti'hr.e. Alllejair lihs .iJIaeheil to the 
tiiiis'.ii .•j.ini.-^hy 1 1 •• 1 iiheiele, ami to the body of tin* vert chi. i 
hN th' i" id; ill" lilt r at l'n Imniit hi‘-.t' in tin* jio^teiior ribM. 
iStcni.ii ii! ^ linniv o -ilied. Kxleinal ies|dr.ihiiy a|M*ilurr* ti.'in.s- 
\ersi*. cii 'i .■iitie, wiih the lioiiis of tin* i le'^eent ]'ujn1iny foiwaid.s. 

A M I'v hirye yi'iuji, «lo-(l\ uniti-d in isMiititil <'haraeteis hut 
]»tes(ntiny yii it iinMiirn 'd inm in di t.ul-’. 'Fhe dilh n-iit 1y|»es an' 
mostly SIM fiiini ej. d hy iiiti i nn di ite or usi'ul.'iiit lorni.^ th.it then* 
me yii.it. ilillieiiH i.-s in yiiiu|ijiiy them into natiii.il sulif’iinilie^. 
I'lvi n tin- loiiMiilioii of Will deliiieil yMiei'.i i; liy no niean.s satis- 
faeto!\ in 'ill eas'-'i. 

,17i'/'i"/ '.». r.i - ides some il lei'iihir rudiMn iil'irv teeth, the entire 
dentition is lediiei'd ton .sinL'le )« lir of ti i ill wliii li lie liori/oii tally in 
till iii.i\i!ii, imd wlii-’li in the fern il.* n niain |.m nimii'iitly eoneealed 
witllili lie- .ilveoliM, so th.it this sr\ js Jil.'ietnally lootlih.ss, wliile 
ill the m il ' ('set' 11 ;'. l!»j llii- ri"ht tooth iisiiiillv leiiiuiiis similarly 
eoiii I ill'll iuid li'oi 1 IN e 'ind tin- h 11 is inmieii lely di'velojied, attaiiiiiiy 
ji leii 'l II I'ljii il to jiiore 1 h.'iii ii.ill t li.'it of 1 he i nt iie ;iiiiin;d, ]iroji'etiiiy 
hori.'iiiil ill', ti e-i tlu- lii:id Ml tin- f'lriii oj ;i « \ limli ie.d, or sliylltly 
li{»'iin" j'oii.i. 1 In 1 .-, wiilmiil enaiind, and with the suifai'O 
m iiki I .e, ,jni ii Til) .t'l 1 1 nh.;.'-., iumiDi'j' in a ‘dMi.''ti:d direetioii. 
(WliMi, I I'll. ill'. li.'0)iil!-, holii t'l-k' are <leVelo|ied, the. 

s]iiid 'i. l..\.- Ill' .- 111 ..' duel I io’i in inh.) \'eilehi;«: C 7, 

1)11, li I*., t ’ I'’* ', h'til ;••). t 'TVie.il reL'i'-n I'oniji .ratividy lony, and 
all th" \.i'..hii' didmet, or with ii i . I'ul.ir niiion, low'ard.s the 
middh of i]..' lii , il-i- .ill I, .'Mid :i\i . 1" my u ually tree. Manns 

.•im.'ill, .'’.'If. .I'l'l hi.. re I : m . mid and thud di;:il.-j iieaily i*«|iial, 

f 'uvth - I' litK ; hi. III'!. No diij ..il fin. 

Om* ■ }. ' n -, V /■/ ./lie. /-I I',, the Naiwh.il or Se;i-nnieorn, so called 
o»' neemmi o| tip I'-ni.ii k.ihh' .'■inyli*, hom-like tusk of the male, 

^\.iie}i (ifi.'M to .1 li'iiyth of 7 or S feet. It iiiliahits the Arctic 

() emi, N* io'i'.* 1 . is i.,i.'i.ih!\ fihuiid.'int and yj-ryavimis, fi-ediny on 
va.'ioiis s;..' i. .1 1 ;.hil"|'.id , sni.ill l;-h. and . i us1in'r:ms. It is 
rarely s. i i smitii ot o.'i \ . At. 

/). /yi/i/'io/'^ /’/M 'rill, L'i'im, i-' I'loM ly fillifsl to the last in 
I \tenia] foini, ;i> u. 11 .. :iii M-.niieid j-tnn'tuie, dilfeiintr only in Ihn 
vt ry iliir- i' .'it eli.M.ii Im* of tho d'lilitioii. 1’eetli from to }?„ 
occnjivliiy the anlei im- 1 hp • Inmil, of the rostrum and corrcsjioml- 
iny]HM'1ioii Jif lie* Til. md. I'll'. I itiier sniall. eoniejil, ami jiointed 
will'll iinwoin, hut usii.ill v h. . mi... (d.liijiicly tniiieated. se|iaialed 
}»y iid"i v.ih. eotisi'h'iMhlv wi'lc. llem the di.mieterof tin* tooth, and 
imjihiiit'-.l nhliijiiely, tin' <to\\ii, luelmiMy forwards e.s)ieei:illy in 
the ii|ijnr p\\. Skull i.itlni ii.inov. ;iiid elony.ited, de|n-esscd. 
iVeinimll.e I'l.mvex ill trout of the mirci, Koslriim about i*<|iuil in 


Iciiytli to the ('r;mial ])()rtioii of th«* skull, triangular, broad at the 
base, ami gradually contraeliiig towards the ajiex, when it js some- 
W’hnt curved dowmwjirds. V^crtelme: C 7, D 11, L 9, C 23 ; total 60. 
Orvicnl vertehrie frci*. Manus broad, short, and rounded, all tlio 
digits lieiiig tolorahly well develo^ied, ex- 
cc]>t tlm first. Antnior yinrt of head 
rounded ; no di.stinet snout No dorsal 
fin, hut a low' ridge in its (dace. 

( )ne sjNfcies-^ J). frin'irs (tig. r»n),l lieBelngii, 
or White Whale, .so e.illed from its jane 
white colour, about 12 h*et hmy, ahuiidant 
in the Antic se;is, mnl e,\limling as l.ir 
smith on tin* Aineiii'an • oa.sl as the livei 
St IjaWTcine, whi'li il .-isi i ids loi {\ ron- 
sideial'le ili-Mtln e. On lai' in'e.i-.imis it 
h IS been si'i n <iu the • I'.i 't •>! "t land. 

In all the iMii.iiini"' ipi'i Ilf Jh'fpJii- 
itiifir tin* ii-rNi. il P '.imi "I t In* vitJi hi .il 
ctdniim \t'i', .'■'im* .ml the hi-t 1\\n, 
and iis;!:il\ nitiie. ul Ih" N.itihi.i' aie 
finnlv iiiii'ed. 

/'/.'“•n nr, Ti'th ] \ I ‘ ‘mi.'iil, i.r- 
eUjiVili'g lieailv the v.ln'le l.-ii'lii i-l th' 

J'lslinin, With euiii]'!, - 1 "!. '-|Mde-sh.i|ieil 
I'lnWIM, fejiai.lli'd Irniii ih IdmI ])V i 
emistiii'l, d m t k LoP.nmi i iilp'i .shml.-i 
lii.m the (i.miu.n )>i 'I'er, hm.id :it tiip 
hasp und l.t)" rm'_' he.N.uiU tin' jijM',. 
rremaxiliji* lai.ed iiiti> tiih.i umI irs in 
front oi the IMP-: ’I’hi' 1imit.il hmii s 
fmiiiing a miUh wlait .-'in iii . i h v.ited J'P'- 
iuheranee in tin* iiidillt' Imi* of tin* ^kull 
behind the mires. i i' in*.' ;ilh"'ether ahoN i- 
the ll.itteiii'.l mi'iU. S\ :iiith’» -.N (d iii.m- 
dihle xery .shuii. VevieliM*: ('7. D 1-k 
1 j 14, <■ ;Ul; 1iil.ll 111 (^llhieel In .'■Injlil 
individual miMlilp'ath.u } I'iisl In si\tli 
t*ervi' al ■Ni’itih.i', iiiiil j-miii t iiiii's lip* 
seventh ;ih-«», e.i'di'^eed. .M.iliU . "I Hindi 
J.iir si/e, ON.d, diyhlly f.'lh .iti* : siiuii'i 
and third iligil . m :iT Iv njii'il m leM/rlh; 
fmir’h :md littli will di\i'hi}>"!, bill 
sliori'-i !!' id : I'OJ't, Hindi i.iIcIn iminil'd 
in IpiTit ft t’p !d"\\li'i]e, |)m,.il liidiM 

111.' t • I il d il -.) near ll.e middle nf 1 he 
hi'k, tii.myi.hi ; it- lieight enii'-idi'rahl'^ 

Je.s-i lluill the length nf the hlise ; it-i 
aiitejhir edyi* fieijneiitly firiiished with 
one or iimie row •: of cmiii al homy 
tuherch 

The emnmoii Pmjinlse nr I’nrjiii^, 

/*. rant III mil. i.s the best kimwii of 
Ilritisll Cetai-e.jlM (see I’nUTnispi. A 
sjH'i ies from /’. 'iurlds, eloM'l\ 

allied ill t»sliMdiiy,n al !ind dtnlal ilni- 
ueti*rs, hut whit h w.mts the doi stl (in. 
constitutes the im iius A* ii///c/*/s' of (!piy. 

It is entirely hka k in I'nlour. and li.-i'- 
hnt. IJJ teetli, T'thir l.ip'er jirnpoi linmilly 
Ih.'iTi ilinse ..f /\ huL of .similar 

form. c ! • ^ h\ 

()rrf'JId.--*\\‘v\]\ In ] ^,smilK, couie;ih r; \ \ 
jM»iiiti'il, lath* I { lusi ly set, and neeupN ing 
iieaily the wlnde leiigtli of the rostrum. 

Skull suh-glnhul.’ir, high, host rum nearly 
eijual in h-ngtii ti) tin- enuiial junlimi nf 
the skulk l.ipeiing. Manus of iiiodej.ile 
siz«‘, not ('lmi;(.iteild,ul .somewliat jioinjed. 

All the hones ot the digits hrojuler Ilian i-'m. 4!).— riipprSnrfsccuf flic 
long, I xcejit tlie jiioximal jiluihmges ol Mull of Male Nw'ivhid 
Ihe index and thiid liiigi'r.s. Head moi/ocfcw), wiMi 

1 I .1 ' c 4 , r ,1 the \vliol(‘ Ot both tooth ex 

globular in front. Dor.s.u Im rjitli^'r n.„,,,vnl of the 

small, jdaeed heliind tin* middle nf tin' iipiier wall of their iilvoolur 
l/odv. Two .v-jireii .s, both of small size — c'n\ltie!i. 

(f. 7/;vn/vis//*/s, from the Ikiy of Ik'iigal, and O, fluminaUiSf from 
the Irrawinldv livei, I’rmii IJOO to 900 miles from tbe 8^ Our 
pri'sent kimw ledge of the anatomy, geograj)hi(*ul dUtrilHltioi); 
habits of these interesting Cetaceans is almost entirely dUd to tlio 
I'eseirehe.s of Hr J. AlideT’son.^ v 

ftmr.-— Teeth ahmit } ", oei'ujiying ne.'irly tho w’liole length of the 
rnslium. very large ami stout, wifli conical rt'ciirvcil crowns, «nd 
large roots, exjuimled hitenilly ami llntteucd, or rather hollowed, on 
tin* 'iiiti'iinr and jacdi rior surface.s. I’ostruin about oijualin lengtli 
to the ciaiiiul jint of tin* skull, broad ami llaLiuued ftbove, rounded 
in front ; |ii’efna\illa» Immd and rather eoiuiave io fr ont o f 

> Anntovncnl ami y.whmiral an Aceountnftht Xoohgicat 

Rt'nults vj the tiro iiijieiUtums to Jannat), in 1808 and 1975 (1878). 
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at the iniihllc of the rostrum, .'iml rx|»amliii.£( 
towards the apex. Verlebmi : C 7, D 11-1 2, L 10, C 2:{ ; total 
f)l or 52. I5o(lios of the first and second and sometimes the third 
i-ervical vertebras united ; the rest free. Pectoral fin very 
ovate, nearly aa broad as loii^;. All the phalunf'es ami rm tacarpuls 
broader than lone. General form of body robust. Fu shoit and 
rounded. Dorsal fin near the middle of the bai k, mtv liij'h a sol 
pointed. 

TJic animals composing this genus niv met with iu almn^i all .-r.j-; 
from Greenland to Tasnuinia, but tlie luimhoi of s|k'<‘i«'- e; slill \i‘i> 
uncertain. They are readily known, wlien swimming in tim w' il» i, 
by the high, erect, falcate dorsal liii, 'whence tlicii ciiinimni <'i«-nn.ni 
name of Schwcrt-fi^ch (Sworddisli). Py Fnglidi sailois llc v .u.- 
gencraUfT k-iiown as “ Orainpi 
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ill disposition, feeding prin(‘i])ally on cophalopod.s. TJicir eminently 
Hoeiable eJinrncter eonstaiitly buds t.. then- destrm'-lion, ns wln-ii 
attacked they instinctively rush t..*:. 1 li. r. and blindly follow tin- 
leaders of tho herd. Ill this way many hundivch n*L a time are, 
liniueiitiy driven ashore and kilic.l, win n a In-rd <-iitcrs one of tin* 
l)a\s or iioids of the Faroe Isl.iml'. or uuuij nt Scollaiid. .\iiimais 
. «*t this wi-ll-iiiarkcd genus are toinui in lU Mih all m ,is. and tle-ir 
' sp'-eilie <lisliiu'tioiis are iml yi-t made out. S[if(iie(M. lion? tin 
I Aiistr.ilian eonsts, where tliey are gt-Fn-rallv eall-'d “ I'd n k ii'.ji.” ai.' 

! Iinite iiidistiliguishable, I-Ither by e\tein.il orosIcol.iMi. .d ( hai.e ti-l ,, 

' Inmi tho-«-* of the North Atlantic. 

--'IVetli none in the ujij er jaw ; in ih. m nniii.!,' |. w 
r‘i III 7 on e.ieh side), and eoiilini-d to tin- iiL;ion ol i’,,. \ii,pi. ,i 
Vi rii hi.e; 1 ' 7, 1> I*-’. I. l‘.», (' .‘JO; toi il in i d . i i,.,i , ||.ir 

-n'lir- miieli .1^ ill L' ///"///■ S, hilt ill' 1- 1 1 I ;i’ of tin 
hi ad li ss loumh d, and t In- ji« ef oial Im !• < '.'n j. il' d 

r»il1 oiif npi eie-, //. /// /. '. Is I ( I l.tiiiK IvioMii. ihoul 
b’. Iii'l. long, ami ivnenkaMi fm it, ;-u i’ \ ..i . .'.|iii , o' 
eol.iur. It lias heen fonnd, tlioii' li r.ijcl' . m il..- \- I'k 
Ail.mlii- and Mi-dilei lam- .n. A skull loin tin t'lj. ^a 
Cnod llope, wjijih dllhl.. dndillv lioin t'la! "j ll 
aliiOi, lias lui ii det ’ilid iimh i llie nviiiie o{ i . 



distinguished from nil tlnir allies by tlieir great sln iiglh an 1 
ferocity, being the only bet:. •■cans whieli Iia)iitnall> puy on wa’in 
liloodcd aijiuuilH, for, thougli lidi form p.iil of iln ii lo.id, lln*v al • 
atla(;k aud devmir Se.als, .ind saiioiH apeeio-, of tln-ir <o\n md- i, iiot 
only tlio smaller Porpoises and I)ol)»hins, hnl e\en lull a/ed \V h ih .. 
which last they combine in packs lo liunl down ami d'-slio\, a. 
AVolvos do the larger li'umimint.s. 

Psoadori'fr, 'IVetli about. | ;1. (hamial and dental eliaia. li t 
geiiorally liko tliose of ihrn.^ e\ee]»t tlial tin- roots of tin- ti'tli ate 
eyliiidriciil. Verti-br.e: b 7, 1^ I<k Ti ih b*It; total nn. l-ii.-d !• 
sivlh or fioventli eervieal ver1el)r;e iiniled. llodieiol tin- luml'.ii \<r 
teln*;e distinguisln-d fioni tin?-''- of the preceding irniei i ]i\ b-'iii"; 


/ /m\. 'I’ei-ih \i'i\ iiumeions in iioth j iw-i, iiioie linn ' 
oi'‘np\ing marly tin- wlude k-nglli ol tli ' lo tinm, 'ai..ill < !o,i 
eonii al, |•o|nl•■d, slii^it Iv i m \ed llo-i i nni iimn or lo . i Ion -.it i i'k 
I and pointi'd in fiont . n aiall\ <011 1 )• 1 'ii!\ ]ong> i tii m t iie • mi,!' ' 
: poihoii of the skull. Vertel'Ke.t /,I)|J 1 1 , L .i lid t ' \ .iri.i hh ; ! . -t I 
, hi t'l '.Ml. Feetoial liii of model. ite i/e, nan ow , poi m . d . .soMi' u l-.'i ' 
i 1 ilf.-ite. Filst di'.!l 1 nidnijeiil 11 \ . t In- : olid lolo-.s!, ihll'l lieiil'. 

■ I niial, lout 1 ll and fill h e\tlennly .slioi 1. I-\teirnil\ tie In-.nl sl.ow 

■ a distinct beak I'l poinli-il .smait. maikMl oil' l-om ilie ;iiili‘innal 
adipo. e ell \;il loll In :i \’-sliapi d l* .»\i-, Ponal tin r.illief l.il;, 
t! nngiil.ir Ol fahale, i.iu-ly w.iiiiin; 

’I’jim IS a hiign- and In ii-mgi jieoin l" nil .whnh prol i!.i\ mndil to 
1*-- di \ . o t|, hut , II nt ll ino! • I-, k no.\ M o| 1 1ll - i m I nu 
<•1 M: 'iiy ?'f lie* , j..-. ,t 1 h .11 1 * it pi ' n ' a 1 .1 m.i Ml- 
li--in l;n- si*iii'\ iii.ii-i.i , oi oiii i-'ii on , n 

mipo' I'-iji- to ll 111 . I i ‘o III > t ' iilitin -e'li njion .i 



■ V: 


n’lit llie 1 ).. 1 . ll In p' !■ 1 ill!. ,M, If loir, in- 

.-lead of intiodniiii!^ in w n oin , into /<iolo-.-\ fo* 
yioiips foiimieil upon iniling ?lilli-ii-in-i in Ih 
leiigili Ol width of tin- rodium ol tl •• --kidl oi tin 
niniihir of tli'- te. (h, uiin li m.i\ or nuiN ind In- 
eoiieliti-d v.ilh otiiir Ill-lie niitoitint sliin-tnral 
modilh-at ions, to k'-e^» ]iii)\i n.n .IK .it li.i-l tin 
Tiinn.ian teini toi whit n m.nn * of tin 

lamiK, alter iliniinating tin- wi II < h nai u i '/ed 
;:ein-i i pie\ iou-dv di -a-nl" il 


more elongated, the length heing to the wndth as .*> to 2. l’e«to 
fill of moderate «i/e, n.n-row'. and pointed. Dorsal fm .sitnaleil *. - 

the middle of the hack, of moderate si/e, faleat?*. Head in Iroiil <‘t 
the blowhole high, and eoni]iiessed anteriorly, the .snout trnin ated. 

This genus wins first kiiow'u by the disi-overy of a skull in a .--uh- 
f083il State in a feii in Ijiiieolusliire, mimed liy FrolV.s^oi Gw.n | 
riwcmna crasstdrns. Auimals td’ apparently the same speei.s wi-e 
afterwards met witli in small herds on the Danish coast, and lullv 
described by Keinbardt. (Mliers suli-serpicntly iceii\iii lioiii 
Ta.Hniftnia wore sujuiosed at fii.st l«» imlic.ite a difh rciit speeii-^, Iml 
coinpari.son of a larger seiies of speeimens fioiu lliesi- cxln-nn ly 
/distant localities fails to estahli.sh any eli:iraeleristie ilillcrenee, .uni 
indicates an immense range of di-jliiluition fur a species appu'-nily 
SO niro, lt.s length is abonl T I feet, and its coloui cntiiol\ l-knk. 

GlobtC^pJuilus. — Te.etli coiitiiiial to the anterior half el the 

rostnini nnd corre•^poudillg jmrt ot tin* m 'inlilih'. simdl, lonn.ik 
curved, Bharji-pointed when unworn, sonn-tim-s deeiduuiis in olii . 
Ogeii Skull broad aud depn-.ssed. I*<?strum and eianid portion j 
about cijual in length. ll]»per surfaec of roslriim liro.nl and Ikd. j 
Premaxillm .strongly eoneave in front of tin- nare.s, as wnh- at tin* , 
middle of the ro.stium as at'tlie base or wider, and ver\ iic.-nls or | 
completely coneealing tin* ina.xilhe in the aiiti-iioi h ill ol tliM 
regiou. Vertebrae: b 7, D 11. J. 12 M, b 28-21) ; tidal fi.s oi I 
Bodies of tho anterior five nr .six eer\ieal vert?*bi.e uiiit- fl l.^■nglll 
of the bodie.s of the lumbar and anterior caudal vi-ih bia- .ibmit 
equal to thoir width. IVetnrnl limb very long and narrow, 
second digit the longest, and having as many as 12 or 18 )dialaiiges. 
Hie third shorter (with 2 ]>h:ilaiigcs), the first, fouith, and Iiftli v iy 
short. Foro part of tin* In- id \ cry round, in consciiiiem e of tie- 
great dovelo]»Tnent of a eiisbion ot fat. phieed on the mstrum ol tlie 
skull iu front of tlio blowlmle. Dorssl tin low and f i i.ingul.ir, ihe 


Ihetrue lhi|j>lilii ■*, I hd .’ Ie-niis''s, <*i, :i-.lln*y .iie mop* < (imjnoiil\ 
.illid by se.if.inijg peopl?*, “ I'oi poi*,, ^ , ’ .ip- IukihI in cnii* MeMhli 
ah'iiidauec in all .sc.i^, and miiih; spe? ii s .i|. li.d»it ii.ill\ mli.iMt.iii! s 
ol laigi' livers, as lln- Am.i/ ui. 'fie y aie ;ill amiuig tin- Mii.dl? i 
inemhers ol t!'f* oidi-r. mou iM-iidiug in hi I in hiigih 'l')e-ii 
hind is ehif'llv fish, fill tie- i.ipliiif of which tle-ii h'lig mniow 
111 .iks, ai iiM d with ii'iniernus sh ll ji jiointed tc t h, .ip- will .id.iptid, 
bill .some ajipear .d.'.o to di vuiii iio-tneins .-ni'l mulln*.**. 'flie^ 

an- mostly gn-g.irinus, .nid tin- .i-olitv .iiid gi.ici* nl ihiii movs* 
niciils ill tlie w.ilrr :ip- rmisl.iiil til* tin*, id .id m ir it i.iti In tin 
spi-i'hitofs ot tin- :-i’i-ii'- wleii :i fit Fi-ijini i- , ’ m ifh.i-rvei 

j ]d.’i.\ ing niund the luiv,:. ul .i \e-^ 1 .i; m.i. 'I'le- 1 \ pi o| ihi genu 



nil l>(fl|ihiii (/>< liJf'lil'}. Iti.lii la 


is tlu-bomiOMn Dnlphin of tlie M.-ilifi-ir.im \\i( /> /A h /./*-, I' ■. hi’ ,.il-.‘ 

fiiiiiid in I he At l.int ic, and of w III* h :i eloM-lv .dli.-d ii iml idiiiti<;i: 

toim is ni'-L willi lii tin* Aiist i.ili;iii m .is {/j ).ind in tie- No'tii 

I’ ll die ( />. hfitf I’ln- 'I'm - iiM / A ///y sm; is aimt hci I 'a ;1 1 - !i * p' i ie;* 

ol liig»r M/i- and In.ivici l>uild, with l.iimi :iiid li . r.'ii!i<P-n. 
ti-eUi; this ami MVinl iilliid foinis ]iroli,ihl\ cnn-li'i:i ' ' 

I sldigioup. 'file \Vhiti -heaked and \\ lllte-.-idi d D'-lMi".. '/a 

' .Hid it n rus) of the Nuit'i .M'.ut i- . .ind - vi;;! 

olln IS fioni the Siiidli :ind I'.n-ifn- S? a , with i i-ini u it i\ • t\ l.ptid 
:iiid .'■Imit pi.fnim to tin- .skull ;md mi v in. m- t mi * to '.‘O; 

Viltil-ie, eifiM' il Ilf f* tlie genus A//'/' ///m A ,/ . Ill <Il-\. •dlii'M 


iength'Of its base con.sideraldy exceeiling its veitieal In ight. 

The typo of Ihi.s widl imirkml , us is O. nuhts, the Til'd 
Whale, Oa*ing Whale, or (irindhv.d of the Faroe i.slandeis, which 
attams the length of 20 feet, and is of nejirly uniform hhiek cohmi, 
except the middle of tin* under surface, wdiich is lighter. They aio 
extremely gregarious, aud, unlike the Killers, arc mild and imdl'eiMive 


with If-iig ii.irrow in.stnim, are a.saiei.it'-d innh : the n .me .d .Shy/", 
II'M Ilf U 111' ll flolii t he Chinese .se;i*, ( /y. *./,■///'./, h'l.slnl I Vltel.ia. 
'I III . l:i-t Is ol :i pure milk-w liite i ohiig , hiii ii.. -t •-! tin -p' ( ll > :ni 
I'uMted with glo.ssy bl.lek, \ .11 lull di.nl-- 'd -jr-y, Jilid while, 
the 1 it ter eliu-tly on the under p.u I ^ ui t)jr l.iidv. tMii '-pMns(/A 
/i> mtin . fiom the South Se.is p pm.iikd''' l"i tie- .tliiinc ul 
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doraal fin. U constitutor the genus LeucorJmwphus of ]Liiyeboig^ 
and Delnhinaptcriia of other authors ; this last name, however, vrSs 
originally bestowed on the Beluga, and slionld be retained for it. 

Bibliography of Crfarm— D. F. Entbiicht, Vvtrrtwhungen ^ber (ft's NwdUtehek 
Watlthierf^ 1849, c»iit-iilna a coiilottN bibllognipliy of tliu Knnipup to the date of 
iiubtlcatlon. Sinro that time iiuincTouH inoMn^rrHphtt on Hpcdal familios and acnera 
have biton puhlldied, and a large r*‘nural work, O^teographio desCVtae^Sf 

by K J. Van Hcnedeii wirt 1*. UorviiiM, JS»;s-T9. Sec uIho J. F. hrandt, Unter- 
aachungen Uber die FoHsIlen lunl SuMDRsllm Cetacccn Europu'fi," In Mint, do 
VAcad. Jmp. lio bt. Piternhourg, 7th m t. t. xx., 187.1; and 0. M. Scaiumon, 
At urine iiamnuUt of the If. ir. Coast oj Sorth America^ 1874. 


OuDEu INSECTIVORA. 

Terrestrial, rarely arboreal or natatorial, diphyodont, 
hetcrodont, plaei ntal iiianiinala of small size, with planti- 
grade or semiiiliiiitigrade, generally pentadactyle, unguicu- 
late feet; with clavicles (exce[)t in Polamoyale) •, with 
more than two incisors in the mandible, and with enamel- 
coated iiu»lar.s having tuberculatcd crowns and well-de- 
velopcil ro(»t3. The body is clothed with far, or protected 
by an armature of spines; the testes fire inguinal or placed 
near the kidneys, and are not received into a scrotum, the 
«]»cni3 is pendent or suspended from the wall of the abdomen ; 
the uterus is two-horned and with or without a distinct 
c()r[ms uteri, the placenta discoidal and di3cifluate ; and the 
smooth cerebral liemispheres do not extend backwards over 
the (iorcbellum. 

Representatives of this order are found throughout the 
temperate and tropical parts of both hornispheres (except 
South America and Australia), anrl exhibit much variety 
both in urganizaiiun and in habit. The greater number are 
cursorial, but some (^Tatpa, Chryaochlorisy OrpzoriclHs) are 
fi»sHoria1, some Nectopalr^ ^/;//o//r//c) natatorial, 

and some {l^upai eftn) arboreal, while the s[»eeics of one genus 
(Ualeopitlienis) glide through the air like Flying Squirrels; 
to the great majority, however, the term insectivorous is 
applicable, the aberrant Galeojitihrcm being alone phyto- 
phagous also, while l^otamoyale is said to feed on lisli, 
and the difFcrent species of Moles live cliielly on worms. 
Xotwithslanding the liornogeiicous nature of their food, 
much variety prevails in the form and number of their 
teeth, as will be seen when we come to consider the 
classification of the sjiccies. In many tb(! division into 
incisors, canines, prcmolars, and molar.s may be readily 
traced, but in f)tbci’s, forming the great majority of the 
species, such as the Shrews, this is acconipli.slicd with 
dilliculty. The dentition of the Jnucctivara may, however, 
be considered typical, since from it may be derived, by 
modification, that of any known species of diphyodont 
idacental MamnuiUa. This typical dentition is especially 
noticeable in the genus Gymnuniy where the dental formula 
is— i [[, c J, p7)i J, m j{ ; tcital 4i teeth. So also, in 
Ih'ur general organization, these animals appear to have 
departed so little from wdiat must have been the original 
maniinalian type that, were it not for the apparently 
advanced character of their placcntation, they might easily 
be considered the scarcely modified descendants of the 
ancestor-s of all other orders of diphyodont placental 
mammals. Their study, therefore, affords the best intro- 
duction to that of this division especially. 

^ In most InaMivora the cranial cavity is of small relative 
size, and in none is the brain case ehivated to any con- 
siderable extent above the face-line. 1’he facial part of 
the skull is generally much produced, and tlio premaxillary 
and nasal bones well developed. The zygomatic arch is 
usually slender or df‘ii( ic*nt, the latter being the case in 
most of the species, and post-orbital processes of the 
f rentals are found only in GaleopiihfA^vhr^ TtijmiidXy and 
Marrosedidie. The number of dorsal vertebra', varies from 
13 in Tnpaia to 19 in Cmfdes, of lumbar from 3 in 
f 'hrysoddoris to 6 in Tal}wi and >Sorc.r, and of caudal from 
the rudimentary vertebrfn of ikntdes to the 40 or nH»re 


well^eci^Ioped ones of Microgalet Not less variable are 
the ebatai^ters of^the the spinoos processes may 

be very loh^ in one species 'and shitOT tbojogh^ 

belonging to the same genos; iii and in 
Myogale the neural arches of the cervi^« vei^ 

slender ; in Soricidx also and in 
vertebree develop large single hypapophyii^5^^|ji^ 
Gahopitkecus the body of each supports pqst0^^^|f^ 
of hypapophysial tubercles. In JSriipaceuBf 
Talpa small oval ossicles are found on the iuferib^$q 
of tlic lumbar interspaces. In JUrinaceuby owinh 
thickness of the cord in the cervical region andl^li. 
termination, the diameter of the neural canal in tbe wr^ 


and fust two dorsal vertebne greatly exceeds that' 
of the Rucci'.eding vertebrm. The sternum is 
but generally narrow, bilobate in front, ahd-.d^ 
into segments. The shoulder girdle presents remsJfS 
adaptive modifications, most ex])ressed in Talpa (seeUo^/i^ 
having relation to the use of llie fore limbs in b 
in the Golden ]^loles (ChrysocJdoris), however {vide 
the forearm and in an us alone become specially 
In GaUopiihrcus and Macroaedidf st the forearm 
distally united; in all other known Imeciucra 
and ulna are distinct. The nianiis has generally five df ' ‘ 
but in Hhyurhon/ntb and in one species of 
the pollex is wanting. In the true Moles (see 
is extremely nit)ditird. The fcnuir has, in most spsdes^ 
a prominent ridge below the greater trochanter preseh^Ug 
the characters of a third A'nchanter. In Galeopithik^^^ 
Tv pa in ^ Cenietes^ Ihruvrntetea, JJ rind us, and 
the tibia and fibula are distinct, in all other genem 00(0^. 
or less united together. The pcs consists usually of 
digits (rarely four by ivtluction of the hallux), and 
as ill the leaping siiecics {Macroscelides, UhyncJiocyiy^^, 
the tarsal bones are greatly elongated. The form of tml 
pelvis, and especially that of the symphysis pubis, varibi 
within certain limits, which have been proposed by Ledbid 
as a basis for the classification of the families. Thtei jSflit 
Galcopitheridif, Tnpaiidir, and MacrosceHdx tbere^'iS’/S 
long symphysis, as in Rodent.s ; in Erinaceidm, OenidHiyf. 
and Fotamoyalidic it is short ; and in Soricidm^ TidpiA^y 
and Chrysoihlvridie there is none. . . \ 

kipace does not admit of even attempting a sketch'pl 
the intere.sting modifications of the muscular Bystem, 
will be found fully described in the present writer’s 
graph, referred to in the bibliography. As to the net^^ 
system, it may be noticed that the brain throughout 
species presents a low type of organization : in none do the 
cerebral hemispheres present any trace of convolutions, noj? 
do they extend backwards (to as to cover the cerebellums 
the olfactory lobes are large and project in front; and ^ 
corpus callosum is short and thin. In the He' 
{Krinacevs) the spinal column ends abruptly opp 
third or fourth dorsal vertebra in a slender iilameh%^|I^ 
dorsal and lumbar nerves, given off in front of this poili||^||i^ 
carried backwards in two comjoressed bundles occu|^l^ 
the suddenly narrowed spinal canal as far as the Siu^lUi^ • ] 
Owing to the similarit} in the character of the Co^ thb' 
truly insectivorous species, forming more than Dili2}rfi^th^ 
of the order, present little variety in the structure, 
digestive organs. Except in Gakopithecus 
stomach is a simple, thin-walled sac ; in some, i 
and allied genera, the pyloric and msophageal Opeplj 
very close ti»gether ; the intestinal canal has 
same calibre throughout, and varies from tht 
Bhrews) to twelve times (in the Hedgehogs) the^ 
the head and body. In the arboreal genera^ 
and TiifKiia, and in the allied Ma^osedii^'^'^ 
probably feed on vegetable substances as . If 
sticcies possess a ca 3 cuin. The liver is damAv i 




mKCTIVOEA.] 


MAMMALIA 


401 


iohe8» the right and left lateral being cut off by deep 
, fiasutes ; both the.oH^te and Spi^lian lobes are generally 
wa]il*.def6lopg^,r:j|i^:^ usually largo and 

g^ttlar, middle of the posterior surface 

^ a {Sorieidx^ Centelidn% Chr^so- 

" is capable of being more or less com- 

j^^iwitfain the fold of integument .surroundm< 
t*#Oin!e ipaleopifhecidsVj Talpidtv) it is pendent 
?the anus, while in others {MacroacHithv^ 
•^Solenodoniidx) it is carried forwards and 
•from the abdominal wall, hi Outvtiii:^ and 
r the testes lie immediately behind the kidneys, 
more or less within the pelvis. During the rut 
iSGDme greatly enlarged, forming protrusions in th(‘. 
k\ region. Except in Ji/iipi^/mr^oa the uterine cornua 
j add open into a short corpus uteri, wliich in many 
tljx'diVy ( Jrtifrftd:i\ Vhrysoi'hh}rithv) is 
Ated from the vagina by a distinct os uteri. With 
of CaJloopitlivain all J ttsrrf Ivora appear to be 
Jfairpus, the number of fa*tuses varying from two t<i 
Jir.'itL jSriiiaceus^ and from tw'elvc to twenty-one in 
’ The position of tlie mammary glands and the 
j^/of the teats vary greatly. In (/a/eojMrru.'i iYwva 
k|tW;paira of axillary teats, in /^oleiiodnn a single pair 
.pb|l4hguinal, but in most species they range from the 
to the abdomen, varying I’n^u two [»airs in Ct/mnHrn 
!^tO';t!9Elve in Centeteii. In (lirt/meJdtmn the thoracic and 
teats are lodged in deep cup-shaped depressions. 

• ^Jpdoriferous glands exist in many species. In most 
^htOfmtfthey occur on the sides of the b(Kly at a short 
behind the axilla, and their exudation is probably 
as few carnivorous animals will eat their dead 
In both species of Gpuunva and in I\)tamo<jnh^ 
‘je poaches are situated on either side of the rectum, and 
their secretions by ducts, opening in the lirst- 
genus ill front of ami in the latter within the 
of the anus, in racemose glands similarly 

^iptuatod discharge by pores opening at the bottom of dc( }» 
placed at either side of the anus. 
r^^./;Tha..iateguinent is thin, but in many s])ecies lined with 
^Ihdeveloped mU8cle.s, which are probably more developed 
lid.Hedgehoga {Erlnarcldiv) than in any other mam null ; 
|b»*.famLly and in CeiUetidar most of the specifs are 
»dby spines implanted in the panniculus carnosus, 
'bdpe or leas replacing the fur of the upper surface of 

i^ihiMBtivora are divi.sililc intd two vrry distinct siilHir Jci of 
4rat includes a .single genus only. 

Sudoiii) 1 ':k 1. IWmoptmi, 

r and lower incisors compressed, nmlticiispidatc, the lower 
l^peetinato ; anterior nnd p(>sti‘rior limbs eoniieetcd by a lirond 
expansion forming i\ pjiraehut«\ Family I. Gah o- 

SlTOOKDEU II. lnnif\'tiror(h ZV/v/. 

lower incisors copieal, uiiicnsj)i(hitft or with basal 
the lower not pectinate ; liiiiUs free, formed for 
{^progression. 

molars broad, multicuspidatc, witli tiioro or less 
' V^eftned W-shaj>e.d crowms. 

;^^pliysis pubU long ; intestinal canal ge.norally with a 
XOBB^nni ; cerebral cavity comparatively large. 

'A^f'Orbital ring encircled by bone ; metatarsus moderate ; 
“ arboreal. Family U. Tufkt iidas. 

.Pirbital ring not encircled by bone ; metatarsus greatly 
elongated ; terrestrial. Family III. Alacrnscrlido', 
^hyeis pubis 'short or none ; intestinal canal without 
^nim ; cerebral cavity small ; skull without post- 
,,it|il processes. 

'I^t second upp<T molars with a central fifth 
'-.AW . tK^s, .“T ympanies annular, not fonuinir bulluj. Family 



b, So central fifth cusp; crowns of the upper molars 
lll\r-8h<i:ped. 

a\ Tympanies annular, not forming bull.T ; no yygo- 
matlo arches. Family V. AVor/>n//r. 
h\ Tympanies forming biill-.i-; /ygomatic. an ln-s d*?- 
veloped. Family VI. Ta/pitdr. 

11. U]>per trui* inolais narrow", >vith V -shaped »‘iowns. 

{f\ Tympanies annular, m>l foinungbull.e : /ygoinutic 
arches imperfeiit, 

o'\ No clavicles. Family Vll. J\itann<.ttTihdir. 
b'\ ('lavie.lcs well dcV4di»]MMl. 

a'\ Skull eonslrictcd )»ftween thi-c’l.it ; ; pioii-; 
suRpendt'd. Family VI ll. Snh 
Skull not const rictrd ; |"•Ili • {••ndcni, 
retract i I dc. I'amily I.\. 

/f/ 'I'ympanics forniing buIKc; /.ygomaiii- .ui li-'swfll- 
dcvelopcil. F.imily X. ('brihoM/rtd.r. 

Pumihj (1 Vi.KOJTl ltKCID.K. 

The <*harai-t*T.s »•(’ tlic f.imily are tliose of llie ftuburdtr 
m, to hii'li may In* addftl thi.t llie t»rldt. is ne.arly mm - 
li)Und<-d by bone, the /Ngoui.itic. arclics an* well d(;Vc.)o]Md, llif 
lympanies lorm bull.i* o.ssra*, lln* ulna i.s di.*.tally united witli tie* 
ladins, llie lihi.i and tibiil.i are ilistnict, the I'liiuc symjdiy sis i-, 
b»ng, 1b«* piMiis i-; pfiidciit, the testes iiic rcfidvcd into inguinal 
jMUic.hfR, tbr mamma* are axillary, the uterus is two-hoiiud, and 
til* re. is a 1.1 rge ca'i iim. 

GnhnpitJH't'UA (15, r ], pm H, ?;? ! ; second iip]»f*T' ineisru's and 
canine.s with two ro<»t.s\ with two s)»ccic.s d ruhnts .uid G.philip- 
pDu'vmtt. Tlio former, th»* Klying Lemur of Liuiia ns, distinuni.shcd 
iioiii the bitter by the form oi tlx* upjier iiieisitr.s, ba-* .1 total li-ngth 
of nearly 2 fet‘t. Tho long and slender limbs ;iie couiieefed by ;i 
luoad iiitegiimeiitar y expansion cxteinling outwards fiom tie* .s’lle.s 




of the* nev'k and boily, and forming also a \vel» I clwcen tin* 
and toes as far as the base of the claws (lig. o.*;) ; the hiiel limbs 
an* further conneefed by a similar cxpaiisioi! pa.'-sing outw.ii<{-« along 
tho baek of the feel lo the base of the elaws, and, iiiwaidlv, 
involving the long tad to tne tip*, foiming a tim inti rl’emojal 
iiiembraii'*, as in the Ibits. 

'Phe^ .spet'ies of this family live in the forests of the Afal.iy 
IViiinsuJa, Sumatra, lioriieo, .'ind the rhilippnu* Islands, wIutc 
they b*ed chiefly on the lc*avi*s of trees, and pi ciljaMv ;d ,0 ou iii ei p, 
'Pheir habits are micliirnal, .and dining the il.ivlimi* tley eling lo 
the trunk.s or litubs of trees luad ilownw.nd.s in .1 slate ol r*.*pose. 
With the approacli of night their se.ison «if activity eomniencos. 
when they inav be oceasioiially seen gdiiUng lu'iu llee. lo tree 
supjiorted on their eut.ineous M.irachutc, ainl flay h.i\e been imlicod 
a-> <..ipal)lc of traversing in this wa} a si)a»e ot 70 yaLds with a 
deseellt of Ollly idiout OUii ill five. 

Gnfropit/ieciis was referred by sfuia* of flie older zoologists and 
anatoiiiksts to the Hats, and by oUieis (and even in lately publi.sljed 
works) to the l.cmiir.s, but IVofe.ssor Peters’s view (in whi<*h most 
snl»seipnmt writers agree) tliat it belongs to neitlier ol tbeso ordei-s, ‘ 
.and iiiu.st be considered an abeiTunt liisectivore, appi-ars to bn 
niidoiil)teitly tlie comet one. Hcsidc.s dilbring from the IJ.it.-f 
alti»g< the.r in thu foi 'ii of the anterior limbs and of the. double-n.nted' 
outer incisors and canines, it also contrastvS strongly witli them iu 
the pre.se nee of a la I'ge sacculated crccum, and in the great length 
of the colon, which i.s so rciiiiirkably .‘•liort in all the 67/ 

From the Leinurs, on llm oilier hand, the toim of the brain, tin; 
chaiaeter of the tei*th, the, strneturc of the .skull, and the dceiiiu.'ilc 
diseoidal placenta at once separate it. 

Family Tupaiiu.c. 

Arboreal fnsrdivorat witli comiim-rlivcly large brain c.iko, orbits 
eneireled W'ith bone, and well-developeil* zygom.it ic .U’efies. Tho 
malar bo.io i.s perforated ; the l^mpauii ; bum hiilke ; the jmbiu 
sviiipliysis is long; the tibia and li)»ii] i ai*- dl.-»tiiut, the meln- 
tar.susbut little lorigc*- than tlni tarsus ; lie* mol.iis are liroad, >vith 

XV. — SI 
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( UspR ; and tin' intestinal caiifil has generally a short 

r;i*ni 7 il. 

The animals incluilrcl in tliis family me all arboreal, resembling 
Scjuirn’ls closely both in liabits and in external form ; they aro 
divitle<l into luo geiieni having tin' winir- dental fornmla (i c-j, 
jrrth 5, m i|), but diMingnislu (1 liv IIk* lorm of the skull. Tapaia, 
with ninir s|HH‘ies, is rouiiil in Imlia, liunmib, the Malay Pen insula, 
Nicobars, Siimalra, .lava, and Ilni nen. Tlie s}»eeies<duscly resemble 
one another, rlilleriiig e1iie1]\ in sl/c and in tlie eolniir and length 
of the fur. Xi‘:iily all lia\<‘ I'lii ^ Imsiiy t.iils, wliit'h still further 


A Tj I A [iNSEOTlVorv.A. 

Subfamily I. GymimrinoB.— Caudal veitehrm numerous ; palato 
bones coinj)letely ossified ; pelvis veiy narrow ; fur without spines. 

Gymnura^ i 3, c pvi |, m #, with two species, G. rajfesu 
ami (r, siLilla^ from ilie Malay Peninsula anfl Indian Archipelago. 
The former Itas Iho appearance of a large Hat with a long heml 
and j)roiec*ting mobile snout ; the latter, much smallor, with a sliort 
tail iiud small third upper preinohir, has long been known under 
the name* of Jfylomya sailhis, and ehussed with the Tvpaiidm* Both 
speeies present a very ge.nerali/ed type of dentition, iu tllis respect 
occupying an almost (tentriil position in the order. 



Ilf. 'll. r«‘Uf ml ( /V/ 'fi' I /'i f'*' fnu n I • ’ I jiMii /Vk'*. /Sx'. 

ituTi'aso thi'ir m .-i niM.miw to SijiiirK'ls. M’heir fond eoiKsists of 
insects and fruit, which tlu-y nsu.illy .^cck for in the trees, hut also 
oj'easiiin.'illy cm tin* ^Moiiiid. When feeding th(*v often sit on their 
bannelic^, holding tin* l«)od, afl<*r the niamier of S<|uifT<'ls, l»otw<‘eii 
llieir fore paws. I^hlotrrru'i iiieliides a single very jfiiere.sting 
.speeies. /7 Zo//*//, iiihiibit ing liorneo, remarkable for its long tail, 
two-thirds nakeil, having tin* lerminal third rurnished with a double 
fringi* t)f long liaii". Its habits :iie pidbably similar to those* <»t' tlie 
'ru]ni.!s, of whif h il may bi* rurth«*i uotlee»l that tlif y alone aiming 
J nsn'flvnia are d:iy-lee«h*i .. 

F<(itiili/y{ \e ansi 'I'M n.r, 

'J’ern-diial In'- > /> mr./, with i ompaiat ively laige bialii case, well- 
eleveloped /ygoiiiiit il .in lies, ami l\mp.niie luilke ; but tin* orbits are 
mil eneiieletl by bniie, tin* mahii is iiiipirf«»r.ite, and Ibeie am 
geiieially no p()-,l-f)rbilal ]»roei*s-;e-,. 'riiepubie SMiiphysis is long, 
the tibiiaiid iibiil.i united Jiigb iiji, tin' metat.irsns mmli longer 
IImm the t.Jr.-iiN, the niolai.s liroad and <[U;nlijen.spidate, aTid iln* 
inlestiii.il (all'll h.i.'ialaige i .eeinii. 

'J’he^e le.'ipiiig Iiiseelnuie-! aie eisiU di.*.l inguislied by tin* great 
lengfli of ihi ir im‘t:it.i;.'’.il boin-s. Ail the ^peeie.s aie Afi ieaii, and 
uie dl\ isible intfi t\\o gemT.i : 

^ '.I* ^ !« /'e/ „, m " or j' ; fore.iriii boiie.s united below. 

il/f/f'/VySi’f / It}' 

Z>. i J ;or (■ j>ii> ,, m ’ ; foiearm boims se]>;irate, 
7 . 7 / tni‘ Jioftfop. 

J/i/'/fj.s rZnZ'S inelmb‘S ten species \\ nlely distributed throughout 
tin- Atiaan (oiifim-nt. All aie ilosely lelateil, r( seliihliiig (»ln' 
nin*1)er in "•i rnf.il (oi-ms. ami e\ e?i in lln^ colour of the fur. Tliev 
f.ill in!<* t w.) gioiips di'-tingiiisln'fl by Hie pieseiiee or ab.seneo of a 
.small li.'*.r fniiitli nwd.'i?'. .)/. it fyutiart ^1 ius (ti/f. typ(J of tin* 

Mibg'eiiii'. ! ti ro'lronms^ dilleis lojin all in tin* ab.senee of the balliix. 
t If J: titii’/tn lot: louriloM'Jv allied spi'cies have been desi^ribed, all 
from Kast Atii - i. 

Fninthf Ki;i n A cMii.v.. 

Terrestii.il / n‘i' rfirantf with a small brain ease, A^illlolll ]iosl- 
orbital proee.ssc ,, with slender (rarely im]»erfeet) zygomatic arches, 
with a sliort ]»ubie -ympliysis, and with the tibia and fibula united 
.above. The l\ m]»aiiii ale annular, not fnrniing bulla*; the 
intestine has no e:eeiim ; Hie penis is carried forwards, and 
Misp« mied Iroiii Hn* wall of tlie abdomen; and llitj up]M*r Inn* 
iMol u's li.ive eaeli four piim ipal eiisp.s and a small e(*utral fifth cusp 
\eiv ( ii.ii.ieterislie of the I’amilv. 



Flo * >. \/ti, t > :iif. s { /',f) oi/nni." /,‘ititui fn^us. From Fetcrs, 

umh Mtt'-f.td.t' 

Snbfaiiiibv II. ErinaceinoD. — t’lmlnl vertebra* mdimentaiy; 
]ialate. boms with dt teels of ossifie.itioii ; pelvis wide; fur witbi 
spines. 

Krihnt'rHs^ / e j. h -m '{, im-lmles nineteen speeies (n| 
iiiiliarly known as iledgiliog^) didribiited throughout Kuropi^ 
Africa, and Hu* gieatei’ p;iit of Asia, luit they have not been found 
in Mad.ig.i^eai, r.yloii, IJniimih, Si. mi, the Malay Peninsula and 
Anhipel.igo, or Aiistialia. All the s]*i*ei(s re.seiiiblc one auolhei" 




Fir.. ryO— laciul imrts af SknUs «•( (A) Ih inafem ntropteuf And firnyit 

iiiia ti eiiliUKiMl. JiotiMia, J’roc. XooL yitor., 1861 . 


closely ill Ibe armature of spines which invests tho Burfai*<' 

and side of the body ; ami all possess tho power of rolling thcni- 
.Kclvis up into the form of a ball protected on all sidas by strong 
s]iines, the dor.sal int(;guineiit being brought doTOWatds aim 
inwards over the head and tail, so as to include the Umbs dls(^ by 
the action of special niuscles (for description see Monogrttph of in* 



ixsectivokaJ 
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Jnsei^irora rofeiToil to in tho bihliojympby), Tlio uoinmr.u Ileilf^t'bog 
{K, €imvw’/«) is tue most alicrrant 8|»e(iip«, diflrrini^ from all the 
rest ill the poc^uliarly shaped and single-rooted third ineisors and 
first upper pruiiiolars (fig* 66, A), and in its very coarse, liarsh fur. 
'fho ilentitioii of tno Jong-eared North Indian ihrm, PI ffr,iui 
(lig. 60, B), may becensidered cliaraeterislie of all other sp'oeicR, 
the only importont diht'nmces bedng found in the variahhi si/e and 
position 4 rftne second npi»or prcrnohir, whieb is very smal], « \U-niaI, 
und doidduous in the Indian K wirrojiiis :\iu\ Thr 

J'ormer species, limited to SouDi India, is further distin-Miidu d hy 
tliH^bfujnce of the malar bone. Of Afriean ( /<;. muftts^ 

wifh long frontal spines, is ])rol»a})ly the ednminnest, and A’. 
fflbiwtriJtris has been made the type of ;i separ.ite ^onns on aeeoiiiit 
of the to^l absence of the hallux. 




PWhtihi S(>i;n'!i> r. 

Tctreatrial, rarely natatnrijil. Jnsrrfinnv/, vriiii n.in.iw d 

•skulls, without post-of] dial or ;'VL'"nKin.- .n.li. .. Tlip 

tyrn panics are annular, not fniiiiiu-: I'lill ; tlu ?!- io» sMnpi, 
pnbis; the intestine lia^ no ra i imi , Oi-- ii!)i i utd I'Im! v .ii.* unit- d - 
and tlie molars have well d. M-inj.i d \\ -.h ip^d . n p. 

The dentition is veiy I li-JM. iMii-hr ,.t H'l- t.imilv ; in all tli 
upper frmit ineisor.s a.e laip,.*, v. ii!i .i rn"i ‘ rv less 
J>')stcrior basal eusp, and 1 - 
iwnon these and Uie la.! f>ii* 
molar inti-rvene a \Mialil> 
numh' r of .small ineis<ti .m ! 
prenud.irs, nmong vhi< h tin* ly , 
small canine can he distil- 
giiishod only hy its posilinn 
iinnxediutoly beliiinl tin' ]i:- - 

maxilhiry suture. Tin* immi*- ' j 

of tcetli in 1h(’ inandil»!<* i a 

always tw(d VI*, and the miil',:" ' I 

pail* of ineisi>rs are. jiun-h ex ^ /' > Jr 

tended Jiorizontally forwaul . I 

the eanim* is the sin. ill* -i 

tooth, and the sin^de ]ir-- * < p nv ■ 

mnl.'iris not niurh l.ir-o-r ^ 

% M). 

The f^hiews Ihii-J foiui i 

very coin jiact fainih, iiKlu ie < (»ii^id--ialil\ iunji* than In!! 

the known speeie.s of //;> v/> /-.j/ :iijd of W hiidi' tin- i:« ofiapiii- .-! 

dtstributioii is eoextensiv • wiili of tin* older. 'riie\ hi\i‘ h- eii 
divided into several genera (j-o-e.dl.sl) aiul snhgener i. dep.-ndine i 
ehietly on the nnnih(‘r of IIk* upper im iMUs ami jiremoijn.s, and ! 
on the colour of the te<‘th. 'riio he.sl arr.iugeiinMit appear... to he tlsat 
projxjHcd by M. Alph. Milne-Edu.jrd.s, as tdllows: 

A. Terrestrial ; feet xiithoiil a honicr eomposed of still’ liaiis. 

I 1 /f‘. 'I’ail ver\ short, eoiiMai'‘<l. 

i ^ oi-i.a! ' 1. 

ff. Teeth \\I)ite. * ** lo'. 'l';ul inodi-iately lolin. 

1 \ U. J hjihmnsihlitit. 

I //. *2S !’.n fei-tli. ( U’oci'l K nt. 

Teeth more, or ( (t\ 'fall .short ; e.n s small. •!. P.la.iiin, 
less hrowij ' A'. Tail and eai.s imuhialel} Imig. 
oried. ( Snrr,. 

B» Anipliihious ; f<*et with a h.wiler of stilV Iiaii^. 

a Keet lint \ • -''-h-elli; hails of tail npial. th 

wehhed 1 tei-th ; tail |j ifjged .dong midille I'll';. 

’ ( 7. ' Va.ssnan.v. 

■'/ 6, Feet wehhed. S, ■ 


*’ P 'ft- 

Haii; iihI 111 * 
.\l .’up. /Vi'i 


O. Teeth white 


J o'. 2(1 leelli. 


^ o'. 'I'ai 


h. Teeth more, or 
less hrowij 
or led. I 


Jmurostomr. includes A. a Moli-.hke .vjinif-, with 

very short ears ami tail, I'loiii Tdiei, I hpli,m * with of.-- 
species, D, ptflchcllufi^ froiii the Kiighi/ .*-tep])es, ihoiieh agiefiiig 
ill the numW of t.-i-rli, i.s Slnewdike' m external foim, ' Cfo>\il uro] 
28-80 teeth, withabonl .seventy sjieeies divided into fmir .suhoeiien, 
eoxnprisea the greater nnmher of white toothed Old-World Miuws. 
having a round tail thinly elotbed with a lew l.aiis of iiTiei|iiii 
Jencth. ^ C^wmwmand C. .w/ff/-MiAy/.s- ni tin- lonlim.iit of Kurope, 
onu C» twliCUSf the Musk-lhil of Imli.i, aie widl-hnown «‘x;iiiij*J»- . 
A'or«r, the typical genus (hee Shiikw), also <iividid into font .Mih- 
geucra, with inelmlns all the .* pe. ii s with hn.wn teit],.,ii.l 

angular uniformly haii\ tail. Xinsnn.r ineludes the NewVi’oild 
»nd (see SiiiM-.Nv) the OJil- World am].iiihious ."-j.eeie^ ]ia\ 

lAgHfringo orsliir hairs .along the sides of tin* feet, and A(.fn,f,tl, 

ft very ^markable spceie.s trom Tihet, jV. c/^//oi/.v (tig. 68), distin- 
gUlBh^t from all other Shr4‘ws by the webbed condition of the toes, 
and l^preaenco of .adhe.sive eushi<.ns on tlie iiiid.‘r surfac e of the 
leet Wiwh enable the animal !«► hold on to sumoih f-tones at the 

tiottom of nuhiug torrents. 


' . , .AViwcVy/ T ali‘ih. 1:. 

Fo^riai^ rarely natatorial,’ //i.vre/iVom, distingnished frmn the 
by tlio presence of zygomatic arelies and ti nijwinh* hulla* 
O 880 W, and by the form of the teeth. The eyes arc very hinall, lu 


some species covered with .skin ; the ears are .short .am! i-eixded hy 
the fiir; tho foro limbs me. gc*nera!ly imuv or hs., m.dii.ed fo'i* 
digging ; tlicre is no symphysis puins ;* the intcMine li . . n .. a cmiii ; 
the liliiii and iihnhi are united ; -ind the uimn^pidii '.per and 
lower front, incisors are not cKlcmled h ui/emt illv Im w.o-h . 





I lO .'e'. -.\.(S /(//. I .',1'/'. \ Millie 1 -Isc II.'*, 1/. I'p,'. 

This timiU. Iliniigli tin;.: ei-ilv di-tiimiii In -I. nev .-i 1 lie!.. •, 
t\il**ntly eliisely related fo the Slu’evv*,, wilh wliiih '■mil mt« i 
M-'ii.ilc* r.iims as th-i .* iii'lii'lid in the i*. m-ta / nv .m-l 

I nnsflu: loniicit it. Ill *.ltilviiig i*'iriti:i-t wilh tli-' .‘'hrew-', 
h.'vSc'Ner, tie* di‘.tnl*MtinM of the Mnl- C I' liliillitl In j h<* 
lejimi . <»f l-hirnp,.. V:-,' 1. .in-1 \ o! t li A iii' i i< i. 

."Mihf-,iii]\ I. Myogrnlinrt' CIimiI. ..od 1 mm i i im .-IcmI i\ 

( 'otp.' il ••il ; 'iiMf'iis \\ it ii"i:! II . I li M , . III.. 

' . . J . / 1, *, It'< * ' I h'- I : f -1 il-t! I d V ' I / , 

' . . 1 . , /•"< - , !• - I ■ i I nw ; ' 1 • 1 1 1 d < ■ y / 

' <* I . ■ 1 . c - ' ‘til , , • ; i', ! \\ I 1 . ■ , In .1 1 1 1 ! h i' 

‘ IM. lu-l- > \ 1 • !• Ip'll 1 i’ h ' pri \r Hid 

^J. /I 'I’h-' l.'im.-r 1-. hv I -I ill. Ill- 


\ / 



l*!.. .iM. Uiffitjiilt’ im n/infit 

family, it- lot.d 1- lejlh h. ing ahmit 1(1 im ).•■-. Ks l-ei • pi.M- - ■ 

like .slldUl pioj-its fir hcycilid the lii.irgl'i ol tie- Iij'pi ' Iip : tie- 
toes arc Wehhed as till' as tlie b:i,>es i>| the i lav.-. ; .iinl tin' l"ii;.' tl . 
t.'iil is l.itit.dly ll.iiteiicd, lorniing a j»'»'*iifiil iii-t i inie ui i-f pi-* 
piibioii when swiimning. Tlii'. sjiiiiii ini.iiji-. tlf I .nik-. of 
.stre nil ■? and hakes in soiiili-(*a-.t IIii-wm, wli-i.- ii^ t-ioii i '.n -• .» > of 
various .acpiatn* insect M. ptin unit Ining in :i .'.iniil n miuner 
ill tho region cit tie ! wem-is^ i.s, v(‘i\ mueh '-lo.illii, has a round 
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tail, and a proportionally longer enout. UrotrUhm, with pm ii i „ 
Ne&rotricfius (subg.), with pm }, arc nsprcfientcd by two amall Hole*' 
!'like species, externally rosombling one another closely, from JapAn 
anfi North America respectively. Of TT, soricipeSf from the 

Ixirders of Tibet, is a very interesting; H]>ecics, having the external 
iform of a Shrew but the skull of a Moli\ 

Subfamily II. Talpinae (Trup Moles). — Clavicles and humeri 
•very short and broad ; manus witli a large os falciformc. 

A. Front upper iiuusors niiicli larger than the second pair (New- 
World Moles). 

n. i 5, c jm II, m J ; rxfrernity of nose simple. Scalops, 

h. i J, c ;«//. 1, w ••xtremity of iio.se simple. Scapnnm, 

f Ji c If M e\tri*mity of iio.se with appendages. 

(Jondtfl um. 

31. Front upp«T siareely larger than the aceond pair 

(Old-WoiM Mol.-s). 

d. , pn : manii.s a.s in (jratrirlms. Satptonyx. 

HI U ; iiiunus very broad. Talpiu 

Scapfnuj/r^ wit single sj)eeii'S S. fusirnuiUUm, from west 
Uhiii.i, eoiifu'ets ihntrichus with the true Mole.s. Talpa includes 
seven sp« ( i<;s, of wliich the (\)tnnioii Mole is a familiar cxaniplo. 
See Moi.k. 

Fa mihj P( )T a m < x j a t. i d jk. 

Jrt^rt.iwm with a. small br:iin case, without post-orbitnl processe.s 
or zygornfiticarelioM, ami with amiular tynij^anies not forming Imllie. 
'nn*io are no r-laviele.s ; the pnbie hones are ronneeted by a liga- 
ment, and there is m) true synipbysi.s ; the intestine Inus no csecum ; 
the tibia nml filmla are united low down ; and tlio upper true 
molars have broadly V -shaped rusps presenting characters intcr- 
/iiediate. hf-tween Uio.se of the ]»rece(liug and .siuu eeding fainilies. 


[nraimivoBA. 


a ktog nakallailr'ftet fotmdd for. running, and the body dothoii 
'^th long, ooane for*' - ■ 

The position the mammse buttocks is 

unique amoM inswtimret. The upper ^ much 

enlarged, and with the other inclsoni, canine^ in ‘ ‘ 
resemble those of MyogaU\ the second 

’ ' 




1 1 ( 1 . <iO. - I'oUauOijalx' vclvj’, X i. Allinuu, Traus. ZooK AW., >i., pi. i, 

VolamoyaU, / jl, c ], pm J, ni j{, with P. vvUtx. This most iii- 
iteresting .Mpeoii's iiiliuluts tho hanks of stream.s in we.st c({uatonal 
Al'rie.a, and its whohj .structure indicates an miuatic lile. It is 
nearly 2 fe.ct in length, the tail measuring uhoul liiilf. The long 
cylindrical body i.s continued uiiinterniptedly into tho tliick laterally 
•«joiiipre.sse<l tail, I he leg.s ar»^ very .sliort, and tlie toes are not 
webbed, piogrossion through the water evidently depending wholly 
<»U the action of the powerful tail, while the limbs are folded 
inwards and backwards, d'lie mu/zle is broad ami Hal, and the 
nostrils are protect cd by valves, 'file fur is dark brown above, the 
■extremities (»f the l>iiir.-i (Oi the back being of a iiictallie, violet hue 
by relle.cded light, bcnejitli whitish. 

i 5, c }, pm ml, with O. auritfif a .small Mou.so-Hke 
species fnim Miidaga.sc.ir, agrees olo.scly with Potaimnjah in tho 
geiier.ii fm iii of the .skull and teeth ; the tibia and fibula are 
<ilstiiict, biiL it is not known wlictber a clavicle exi.sts or not, and 
tho material at pj(‘si‘nt available is iiisnflieient to defniitely fix the 
natural po.'tilion of the .vp(‘cies. 

FuAH illj SoLliNODONTI n.’E. 

In8dctiw)ra with a small brain ease con.strie.tpd between the 
4irbita, aud without, prist-orbilal processe.s or zygomatic arches. 
Tho penis Ls carried forwards and .su.speTide,d from the abdomen ; 
the testea are received into perineal ]>oue,he.s ; the mammary glands 
lire {>o.st-inguina] ; the nterijKi cornua end in o^ccal huch ; the 
intestine has no ciccum ; the tyiniiaiiies are annular ; the upper true 
molars have V-.shaped crowns ; the symphysis pubis is short ; and 
the tibia and fibula arc distinct. 

Sohnwdon^ i 3, c f, jnn i|, m J, witli S. ^)arflw?oxM.s and S. 
^ubftnuSf from Ifayti and <Uibtt n.-speetivcly, alone lopreseuts tho 
family. These species, wliich diifer cbicily in the colour and 
•quality of the fur, liavo each a remarkably lung cylindrical snout, 


Fi<i. (II.— .SWer/ot/ow cw^ton/.''. .<1. VoIvva, Ahh, Akad. 

w 

Potamogalr., mucli larger than the, anterior ]mir, and m dje( 
hollowed out internally. While thus apt>ar(‘ntly showing, rm* 
sliip with the Talpidi<% tli*j lorni of the crowns of the lAojl^r 1 
connects them with llm next family. 

Fa /// //y (J l . NTKTlIMi. 

Inscctii^ora with a .small cyliudric.il brain ease not - 
between tbe. orl)ils, and without ]K)st-orbital processes or 
archc.s. The ]>enis is pcmlent and ret ractiblc within the 
iniegumenl Kurrouiidiug the anu.s ; tbn testes arc ahdoniinill 
* mmmury glands arc thoracic and ventral ; tho uterine comuft.i^'' 
terminated l)y tliu Fallopian tul)es ; tho intestine has no 
tho lyinpanic.s arc annular ; the molars have V -shaped crowmi;:,t^V' 
pubic sy III pbysis is .short , ami the tibia and fibula separaf^-or uqif ' 

All the known species arc limiU'd to Madagascar. * 


Subfamily I. CentetinoB. — d’ibia 
near kidneys ; fiir with spine.s. 


and libula distinct 






:'x 


Fii;. (»2.— Skull of Centetes ecawtatun (rcduecil). 



CeiUf^fiU'if i n or ■^, c I, pia •;{, tti § or 3 . The single 
rcauifa^ns, the well-known tnillessGroiiud-l log of MadagasC^«lfiMAtDB ■■ 
a total length of trom 12 to 1(5 imlhe.s, and is the laigOStjVkf “““ 
Insoctivore. The adult males have exceedingly long or 
extreraitie.s of the lower being received into pits in I 
upper cauiiio.s. It is probably tho most prolific of all 
many as twenty-one young are said to liavo^ been broQ^'^j 
a birth. The young have 8ti*oiig white spines arrang^J^ 
tudiual lini\s along tho back, but the.so are lost in 
mal, which is provided only with a nuclml crest of lo ^ 
JfemiccnU'trSy i J, with //. mnisj/hwsm and B. nij 
tingukshed by the persistence of the third upper 
tho form of the skull. The two species aiti yerviunoli f 
G. ccaudaim, aud tho dorsal spiue.s arc retained 
Fricuhis, i has K setoswt^ a remarkable IIe(* 
having the wdiole upper surlacc and even the 
covered witli closc-set spines. Tho facial boD'^' 
than in any of the pi*ecodiDg genera, and the; 
are elongated as in JSrinacetis* Judging 
nieiit of the cutaneous muscles compap^ 


..true 
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), it ia probablt compl«te involation, os in tha Utter 

nos not 




k. 

im 




r-fl 
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■SkaU of Jit mi tnt i s v;/iiv tn 
1*1 oc /ool #So IsTl. 


OryzorictinCB. - Tibia amUibula uuited ; tesU-:, 
; far without Hpitui.s. 

«i .1, M, lonfjkaufhtUt and J/. 

MoUHii-likn HpOA'ii'S, tin.' tornuT with a tail double lh<' 
l)£.the head and body ; tiMith like tho.Mo ot‘ C. ectnirintua, but, 
the comparatively mindi Hhuriur luu/zit*, not M paratcd by 
4vr|aut|MI0O||p and the last prornolfir aiitl molars witii iiittu iiat ba^al 
nwBpfe* OrjtSJJricte^H miixmvA 0, kovti and (). U'trtnbtHitluit^ \\\t>> 
Kv prcMinou of tour di^ils only in tlui munus, 
Minor having lung laterally < nni pressed I'obsorial clawb. 

form of the heatl and bod}*^ of tin* two speeies known is 
Mole. They burrow in the riee-lields, and do iimeh 
V4jmf^ to the crops. 

Famihi CnuwsociiLonii) r.. 

ifSMorial Innedidorn, with conical skulls iiut cousLrictetl bclwccn 
with well-<b*velo]»cd zygoniali(j arches and tyuiptimc 
: bat without post-orbital i>rocc',scs. 'riie eyes are cover *d by 
• iwffjMdriir Integument, the cars short and concealed by tlic liir ; tiu; 
^0ygn^^1’g<}ucratlve organs aiul the, erowns ut tbe upper molar tei lh 
C^nUtitiny ; tho niamm.iry teats are thoracic and inguinal, 
iyl^julaced ill cup-8ha])ed depreshions ; there is no pubic syinpb) si^ ; 
tibia and fibula uru unibnl. 

family is evidently c.losely allio<l to CnifrfUix, occupying 
rolativo position with respect to that lainily tliat Tulpidx 
'SofiMte. All the species are fossorial, and n-btrictetl to 
Jn all the IbrcarMi and nianus are siinilatly iiiodili'Ml 
but in a manner very dillerent from tliat ol»MTvable in 
(see Moli:}. 










5 , '■ Pio <*/[ - (hi 1 hi n vh/u.<ir(t.'f/ns(vi‘tliu'iid). 

% j, <J 1, pni m 4 or S. embraces seven nr eight 
i»MTbQSe with Vb n, witli \ bisil tilnn to tin lowii ^iiii I '' 
(Swat a pr«>niiiiuu i m tho tim})rixl fossi liiM h n]li 1 

E VaUothIo IS by Ihohssor Mi\ ut Nmly ill 
fur ut the U)ipt 1 suifati ot a bnlliiut imtilli 
golden biou/r togrttu and viohtuf dithuiU 

Fossil iNsuinokV, 

m no nudoubad traits hive Imu 1 iiii 1 in 
n tho hioceni Ampkidoiuthu lum illi 1 t 
^jninuru6 and Protuljia^ with nUtiinshi} t » 
la rosiiei tivi ly, have bten dLsmlnd li mi ih 
is of Qut rcy Si vcral genu a w ilh insi i li vi i iis 
haracten/ed hy Copo a,nd M irsh lium n m nn 
of Wyotnitig, but these liavi bt eii it Jj g iti It 
a new order Bunvdonta, of which IiUtuttioia i*' 


^cionsider^ a suborder only. The Miocene deposits of tho south oft 
France and Germany have yielded fossil forms of Erinm^idm 
(Amph&^iwiSf OtUcriatf Tetriicus)^ of »S'uricid;e (iSWra*, MifsaraAtne, 
Plesiosorex), and of Talpidte {f/nni/lu^, Gakonpulax, l/£0(.rypw, 
Jfijporisaua, MyogaU). Of the latter family Gakouptilcu) has been 
ehuincterized from tfio Pliocene of Norfolk ; and rumdus uf the. 
emnuiun Hedgehog, and of Bome of the existing species of !Sore;)\ 
have been found in various post-Tcrtiury de]>usiis. 

HiMioqi aphy of Tnifctivora. — Peters, Rei^r nach Mvstsntnhitinf^-Rdwpth.^ 
18.VJ; Id., “ lli'ber die CluSNlflcatlou »Ilt InHeeiivdv.i.’' Mmuthh. U’f.M*niirA. 

Ih'rlin^ IRli.'i, iind other ; Mlviiit. "On the Osli ulnL'y of the IiiseeiUoru,*' 

./<•«#•. Anat itiirl /‘ht/x., lSli7, ISdrt, iinU /*ror, jfnol, #Siic , Is, l ; iiili, “Sjnupsi.j of 
liiseoiivotiniH Aliiinmiils,’* Rnll. (h’ol. and f/m/. A/o n <, I'.s A , W.ishiiij^foii, 
ls;.> (iiieliiiie.H ti ^'eiiiM'iil Mhllograpliy of the intU-r . .'//e/vu . Indi -mi. AIoun- 
•jraph of t/m litMctivorUf SiiAtfinatie and Anatoinu'nl, Lotnloo, IbSi.*. 

OiiDKi: CHIKOrTKKA. 

Volant mammals, having their fore limbs speeially 
luinlilied for lliglit. The forciirin consists of a rudiment ary 
ulna, a long curved radius, and a carpus of six bones 
sii[)p()rting a thumb niiil tour greatly elongated liiigeiv, 
between which, llio sides of the body% and tho hinder 
extremities a thin expansion of the integument (tho wing- 
niembriinft) is R[)rejid out. 'Phe knee is direeted baek wards, 
owing to tlie rotatinri of the hind limb outwards by tho 
wing-membrane ; a peeuliar elongated cart ilagiiioiis J[)rocc^s 
(the calcaneum or cuh ar), rarely rudimentary or absent, 
arising from the inner side of tho ankle joint, is directed 
inwards, and supports juirt of tho posterior margin of an 
actiMisHory nuunbranc of lliglit, extending from tho tail oi 
posterior extremity of the body to the hinder limbs (the 
inter femoral membrane). The i>enis is pendent; the 
testes abdominal or ingninul ; tbo inaninniry ghind.'« 
thoracic and generally ^msUixillary ; the uteni.} simple or 
with more or less long cornua ; the placenta dise.oidal and 
deciduate; and the smooth eeiebral lieiui^pbens do not 
extend backwards over tlii^ ciirebellum. The ilofttal scries 
eon.sistsof four kinds uf teeth— inei'jors, canine'!, [uemolars, 
and molars; and tho diuital formula never exeeed.s 
i “, <? }, pul ip in i[ ; total 38 teetli. 

Tlij animals eom[)iisiul in this order are at once 
distinguished by tho presence of true wings, and this 
peculiarity is accompanied by"^ other modideatioici ol boilily' 
structiiro having sjiccial relation In aeiial loioninlioii. 
1’hiis, in direct contrast to all other in iinmal"*, in wliicli 
locomotion is chietly ellecled liy action Iroin iM-hind, and 
the hind liiiiUs conse(|uently greatly ]irepoadu}if»‘ in si/.n 
over the fore, in the ('Itiritplenf the lore limbs, being the 
only agents in propellin^r the ln>dy forward during llielit, 
iiniucii'jcly exccetl tho slnut and weak hinder e\M eiiiitic.>> , 
the thorax, giving origin to tlie great. jhiimIis wJiicli 
sustain lliglit, and conl.iining the j)n)pi)rLiniiiitely (eoni' 
jjared with other inuminiils) \ery largi^ lungs ainJ heart, is 
remarkably caiiaeimis, and the libs are Halt cued and close, 
together; the. shoulder giidle is also greatly developed in 
oumparisoii with the weak i»elvic bones. 

Linnieus includeil the Jlats among the Primates^ mainly 
on account of the numbiu- of their U[»per incisors, sii[»t)osed 
to be always four, the thoracic position of the maniin.e, 
and the pendent condition of Urn penis. Many oilier 
zoologists, taking into eonsideriitioii also tho placental 
cliaraeters and the form of the uterus, have followed him 
but it is evident that the situation of the mamma' is id it i d 
to tho iieccs.sarily central position of tlie young dining lliglit 
the shortness uf the uterine cornua, uWAU vabh^ in ni;in\ 
species, to the generally uniparous gestation reipiiiing b- - 
room, while the discoid deciduate placenla i.'* njuaJly 
present in and characteristic of the f/, inanv 

species uf which have also tlm pi uis pendent. Then, nil 
these reasons for maintaining tin* Uils in mu Ii an exalted 
position being dis[iosi‘d of, wm* find in tie* low organization 
of thi'ir brain aiiuther ])roof ol tlun inbnior position ii> 
the zoological scale, while iurthcrmoie, alllioiigli they differ 
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widely from all other mammals in external form, it itt'| 
evident that this is but the result of special adaptation to 
aerial loeomotioii ; and, taking into account their whole 
bodily slnicturii, wo are foirud to admit wdth Professor 
JJuxluy tliat they may l>o n-garded as exceedingly 
iiiodihed Tn.'icctivnra. 

So thoroughly, howev»*r is this adaptation been carried 
out that of all aninnds tliu l>ats are the. least ierre.strial, 
not one of them being iMpially well fitted, us most Birds 
and Insects an*, for [ungres.'.ion on the earth, 'fhis is due 
to the hind as well :i'. the fore limbs being pressed into 
the service of aerial locomnrum. The hiinl limb is bo 
rotated outwards by ilie \\iiig-nR*m]>raii(i that, contrary to 
wdiat obtains in all other vmLebrates, the knee is directed 
back wan' an ‘ corresjionds in position to its serial 
liomologii ■' the elbow. AVIicn p need on the ground, 


From the first thoracic to the last lumbar vertebra the 
spinal column forms a single curve, backwards, whiL*h is 
most pronounced in the lumbar region.'^ The bodies of the 
vertebrae are very slightly movable upon each other, and 
in old individuahs appear to become partially ankylosed 
together. The caudal vertebrm arc simple cylindrical bones 
without processes ; their number anj^ length is extremely 
variable even in closely allied species; and the Mterior 
vertebra) are generally united to the ischial tubercxsities. 
The develiipinent of these vertebruj, in fact, is intliaatoly 
correlated to the habits of the aniinalB, the long tail in the 
insectivorous species su])porting and controlling thepwitiou 
of the large interfeinond membrane which appears nut only 
to aid their rapid doubling motions when irr pursuit of 
their inse(‘t prey by aiUing as a rudder on the air, but also 
to assist them in the capture and retention pf the larger 
insects ; in the frugivorous species, on the 












mil V».l 11 M»MiihiMtu-Nof iho N'notuli* xj. r.i*liivu-k 

r, i.iilius; ulii.i (iiulini. iiiai\ ) ; , llrsi ilu'ir or x ; rf-, c/*, oilier UIkIIj* of to 

frw, tlie in;i-nieiiil>riiu(‘ ; m ;/i, inetiuaiiml Iioiu-m ; ;//<>, tiixt pliahiux ; ;//«-, M-e(»iul j 
Diiiil ]ili.‘ilitn \ ; am, iinti'lnuelmii iii 'tiihiMiM* ; fi'imu ; /, tUilii; y//, tilmhi (imliuieiitary) j 
or cul«.ar Mijijimtiiij; tniy I lie mler(i;i ioi.il luciubniiie ; pci, pu.'il-iaJciuieui lube. 


other liiinil, this is not required, and tim 
tail is accordingly rndiimmlary or absent, 
hi all Bats the pre.strniuni has a |iromi- 
iicnt keel for the attachment of the\'grcat 
pectoral nuisides. In most species thUribs 
are much llatteiied, and in some ^parkially 
ankylosed by their contiguous margins. 

(in at as is the variability of the shape 
of the skull ill In,^rrfivonf, it is still greater 
ill C/firajiff nt^ and evidently depends upon . 
the much wider diticrences in the nature 
y of th(! food of different species requiring 
'\ corresponding inodllications of the niau- 
ducat ory apparatus, so tliat extreme mudi- 
licalions may" ]>e found in species of the 
same family, as in the case of the PJkyl- 
fuKltutu'f/ir. In Some genera, however, as 
in Jluilti/tfc/ tta, Fiirift^ J/on/ioji6 

the peculiar shape of the tikull 
cannot thus be accounted for. As in the 
J KKidivara^ post- orbital jirocesses are de- 
veloped in some species only, as in the 
siij.- «»d in a few Kycteridm and 

, fhK Kinfmllan arldiv \ in l*lero]ms leucopttnts 
alone does a pri)ees.s from the zygomatic 


arch iiu*et the i>()st-orbilal so as to coni- 
therefore, the animal rests on all fours, having the knees plete the orbital ring. Zygomatic* arches, though slender, 
directed iqiwards like a grassho[i|>cr'.s, wdiilo, in order to arc present in all except in some of the species of Phyl- 
bring the foot into a position for forw^ard progression, it is lodoniidiv. 


rotated forwards and inwards on the ankle. Walking 
under tliese circumstances is at best only a species of 
shuffle, and that thi.s is fully recognized by the animal is 
evidenced by its great anxiety to take to the wing, or, if 
this bo iinjiracticable, to a.sceiid to some point where it can 
bitch itself up by tlie claw's of the hind-Jegs iu its usual 
position when at rest. 

The bones entering into the formation of the skeleton in 
ChiniptfTit, are characterized by their slemlcrnc.s.s, and by 
the gre.it size of the medull.iry canals in those of Ihe 
extremities. The vertebr.il column is short, and tho 
vertebrii* ditfer very slightly in number and form through 
out thii s[)er-ie-;. The general number of the dorsodunibar 
vertebr.e is 17, whereof l‘J are dorsal; the cervical vertebra.) 
are vc»ry broad, luit short from before backwards (their 
breadtii is due to tlui great transverse diameter of the 
spinal canal rendered necessury by the com[»arativeIy very 
lai^o siz3 of the spimil <‘(ud in tliis position, which, after 
giving oil tlie lu rMms supply to the fore limbs and thorax, 
rapidly diminishes in size, and in the luinbo-.sacral region 
is reduced to a line thread), hkxeept in the great 
Iriigivoruu.s Bats the vertebra*, from the 

third cervical backw'ards, nre devoid of spinous processes, 
a chaructcri.stic feature iu the general o.steology of the order. 


The milk teeth differ from those of all other mammals 
in tliat thf.y in no res[iect resemble in form those of tho 
permanent series. Tliey are very slender, with acutely 
pointed recurved cusps, i.nd are soon shed, but often 
coe.\i.-.t for a short time with tlie permanent teoth W'hen 
tlie latter are considerahly elcMiled above the gum. In 
the family Jifiinulo/tfiit/ni the milk teeth arc absorbed 
before birth. The tiermunent teeth exhibit great variety 
in form, sometimes even iu the same family, in 
w'hilst iu other uni lies, as in Rkinolophidu^ 
the n'semblanee between the dentition of species otherwise 
dilferiijg in many ini|Mr.‘:ant respects is most remarkable. 
In all, however, tlicy are provided with well-developed 
roots, and their crow-n.s are acutely tubereulate, with 
more or less w'ell -defined W-shaped cusps, iu^tho.insecti- 
vorou.s species, as in I uaerii oorUy or variously hollowed out 
or longitudinally grooved in the frugivorous, as in some 
species of P/ti/flnsfomitLe and iu the Pttropodid^U 

As might lie expected, the Bhouldor-girdlo varies very 
slightly, having ihe same oflTico to fulfil. in all species. The 
clavicle is very long, strong, and curved ; the scapul® 
oval, triangular, with a long curved corScoid process. The 
liunierus, though long, is scarcely tw'o-tbirds the lengtli of 
the ra \ \s ; the ulna is rudimentary j its proximal extremiiy> 
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which articulates with but a small part of the humerus, 
is ankylosed with the radius ; immediately beyond 
the joint it is reduced to a very slender splint-liko 
bone, which extends about as far as the middle of the 
radius. In all species a detached sesamoid bone exists in 
the tendon of the triceps muscle, and is generally found in 
skeletons. The radiua|p very long, in some species as 
long as. the head and oody. The proximal row of the 
carpus insists of a single bone (the united Bcapboiil, lunar, 
jind canetform bones), which, with the extremity of the 
radius,\CbAns the radio-carpal joint; in the distal vow tlie 
trapezium, trapezoid, and os inagnuin vary mueli in bize 
in the dijBferent families ; the unciform api)ciirs to be the 
juost constant, and the pisiform is generally viuy small. 
It will be necessary to again refer to this subject wlieii 
dealing with the diagnostic cliaratttcrs of the subonlors. 

The manus is, in all the species, composed of live dibits. 
The first, fourth, and fiftli eonsi.'vt each of a mctsiearpal 
bone and two osseous phalanges ; in the .secoml and tliiid 
the number of phalanges is dillerent in certain faiiiilic.-. 
ITie first digit — the pollex always tcniiinales in a claw, 
which, with the proximal ])hulaiix, is most developed in 
the frugivorous species. In niu.^t of llie species of the 
frugivorous Pteropoduhv. tlie second digit is also pr<»vidcd 
with a claw, but in all other Hals this and the ri nuiining 
digits are unarmed. In tlie genus 7 alone a very 
peculiar short bony process projects from the onli*r side of 
the prbxinial extremity i»f the terminal phalanx of tin* 
fourth digit. The relative development of the digits aiul 
their phalanges will be specially treated of under each 
family. 

As might be expected from the small size of the ]>o.sterior 
limbs, the pelvic girdle is ver}^ weak. Tlio iliac bom s are 
long^and narrow, Ju most species the pubic boms «.f 
opposite sides arc very loosely united in front in males ; 
in females they arc widely sepimitcd; in ibc fair.ily 
Pkinolophidm alone do these bones form a synj[>liy.sis. ^J be 
emineutia ileo-pectinea develops in all species it Jong 
pectineal process, which in llio subfaiidly PhifUinhiniiur 
alone is continued forwards to the mderior c‘xlremity of 
the ilium {vide p. 412), forming a preacidubular 

foramen which is uniipu; among inanuiuils. The acct.dadiuu 
is small and directed outwards, and slightly upwards, and 
with this is rchiled the peculiar position of the liind limb 
described above as one of the chief charaelcri.>lics of the. 
order. The femur is slender and cylindrical, with a sm ill 
head and very short neck, ainl scarcely dill'crs in form 
throughout the species. Tlic bones of tlie leg and fool are 
tuoro variabl(3 ; in the subfamily J/o/tw/y/ze al<ine is then* 
a well-developed fibula ; in all •otlier species this bone is 
either very slender or cartilaginous and liganicntous in 
upper third, or reduced to a small bony pn»cess above 
the heel, as in Majadermu^ or altogether absent, as in 

A'ycfcm. 

The foot consists of a very short tarsus, and of ,sh'mh*r, 
laterally compressed toes, with much curved claws, ’riu* 
first digit is composed of a motacarjial bone, a pnc\im:il 
and an ungual phalanx, and is slightly sliorter than the 
other four toes, which have <?ach an additional phal inx, 
except in the subfamily Phi/Unrhiniiae and in the 
anomalous genera Tht/ropiera and M t/.r()poda^ when', all 
the to(i8 have tlie same nninber of phalanges as the fir^i 
digit; and are equal to it in length. In the very remark 
able genus Cheiromelen the first digit is tliunib-like and 
soparated from the others ; ami in the Motussi the lir.*>t and 
fifth digits are much thicker than the intennediate toc.s. 

The mu^Uar system^ as might be expected, exhibits few 
striking differences throughout the sficcies. 'Ilie mo.-t 
noticeable pecnliarities in the myology of the order consist 
iu the separated bauds or slips into which the plutysma is 
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divided, and iu the remarkable muscle termed occipitu- 
pollicalis, which extends from the. oirijiital bone to tlm base 
of the terminal phalanx of the pullex (.^ee Mm-alisler, 
“Myology of the Chiropfrrtt,'* Phd. Tnnts, /i.-y, ^V,, 

1S72). 

Although, as above inentioneil, the in am pre^ent.s a low- 
type of organization, yet probably no animals pnv-se.N.s so 
delicate sense »)f touch as the (^/liropff m. Jt is rmloubt 
cdly this [icrceptive power which euabh d tin* imli\ iilual-. 
de[»riveil of sight, hearing, and smell, in Spallafi/ani s well 
kimwii ex^M'iinu'iits, to avoid the minu nms tluciitl'^ hung 
ai‘i i).T 1 the rooms in which they were pi'ninllnl l«i l!y ubniit. 
ill the common I'.its the tuclilo organs (widcnily om t, m-t, 
only ill tlie ilelii-ate vil»ri.s‘.a‘ wliii'Ii s[)ring Inun llicsid*.. 
<»f the inn/zle, but also in the highly senMti\c ami widtly 
exieniled inlegiinienlury sfriiclnres entering into thcfoiina 
tioii of thii wing-nicmbriincs and I'ar conclis, while- in many 
other s[>ecies, notably in llie tropical Ithinolojjbine and 
l*li\lb>slomine Hat-i, jK-culiiir foli-iccoiis ciitaimoiis eAp..n 
sions sniTniinding the iia.>al a[*e ? lines or e.vti mling back- 
%\;irds behind flam are- superjubled (/'/'A' In/rtt), 'Dies** 
slruetinvs, rollert i\e,Iy known as t.hl^ h af’’ fwhen' e. 

the term “ Icar-iiosed Hals"), have bc ii j Iiowh b} the 
present w riter (who lias traced thiur gradii il development in 
dillejent speeifs) lo be made up J»aill} of ihe e\l endec) 
and Ihirkened maiginal integiimeiit ol fhi^ iio.*-l rils, ami 
partly of the liigiily diHerentiated glandular eminences 
oci‘np}ing the sides of tlie. muz/h*. in wJiieh, iu all lh»j 
columuiL Huts, the vibii-se are iinplanletl. 

In all Species of h al nosed Tial.s, and e-pccially in ihv 
in whieli the nasal a[>p»‘ntlages reacli their 
highest de\ i lopim'ut, the superior uiaxill.iiy division i)f file, 
iiflh ner\e, i.N (»f remarkably Jarg** e.dibic. Th'* nasal 
blanch (tf tlii.s nervi*, which is j:iveii olf immediately 
beyoinl tlie- infra-orbital foramen, is by f.ir tlie l.iige.^t, por 
limi, lll(^ j»al[)ebral and labial bianelie.-i consisting of a few 
sh ndt‘r nerve, fibres only. ^I'liis bramdi ]»asM.‘ i lorwiiids and 
n[»u.iids on tlie siili‘s <»f tlie superi«>r muxill-iry bone, but 
soon spreads out into nuiiicrous lilunK-nl-s wbieh pa^.s into 
the LUiscles and iiilegumeiil above, and info tlie ba-e. 
lilt; nose-leaf. Tlic nerve sn]*|»lv of the in»se le,d' i.- fiutln i* 
considerably augmented by the l.irgi*, ii.isid brancli of lie* 
oplifbalinic divi*'ion of lln- bflli iiervv*. 

While the nniny f(diat ion.'^, * li vati«»ns, and <le[)rt .-.-ions 
which vary the foini of the iio^c b-af also greatly increase 
the s< nsory biirfaee, so abuinhintly I'njipliid by llm iillli 
nerve, and in iMpid lligbt inti n^ify tbe \ ibr ition . conxeyed 
to it, the great number of sweat and oil eland-, whiili ciiti r 
into ir.s structure [>eifonnan imporlanl I me lion, analogous 
to that of the ghiiid.s of tlie uiuliloty canal in iilalionto 
the nicmbrana tyinpiini, iu maintaining il.^ .-nrfaie- in a 
highly sensitive condition. 

ddie nasal a)»[Mndages of I'lnrojifwfi, then, may be 
regarib‘il as pei forming tin* ofiice of an org.in oi a very 
evalled sense of loiicli .standing in tlie rarne relation ti> the 
ni^-il biMiK'hes of the sensory divisinus ol the Iillli mivo. 
a-ihuaiiral apj>aiatus to tlm auditory nerve ; lor, as the 
latter organ collecls and Iraiisinits tlie wavi'S of souieb s > 
ihe funner receives iiiii>rc-sions aiising from \ibiali"i'; 
i-oinniiinicat eil to the air by a[i[»roaebing obji'ct.c 

in no cM-der of mammals is tlie ear conch .-o j. ally 
dovolopcd or so variable in lorm ; in most of tin- .'.a 'cij- 
\oroua j-pccies tlm ears are. longer tliaii ih'; lie..d, wlide in 
some, !)'> in the i‘-ommoii Long-eari'd J‘‘d (/V., ..o'^ / ), 
their length nearly iMjiials that of the heiol and b'-dy Tho 
furm of tlm cniicli i.-i very cliaiactmistic in ea< b of tho 
liimiliis; in most tins Injgus is rcmaik.ildy laui*, ni -oine. 
extending nearly to the outer margin ol the coneli , iU 
otliei; iijipears to bi; to ciui.^e undiil.itioii-i in tlm W;lm s of 
sound, and 8o intern ify and prolomi- th an. It i.-> worthy of 
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notice that in the only family of insect! vorous Bats Vrahtiki^ 

the traj;;as, the RMnolopkuImj the auditory bullae 

reach their greatest size, ami the highly sensitive nasal 

ap|)oiidagcs their high&««t development ; also in the group 

Molostti the ear-oonch is di- 

viJed by a prominent keel ; //. 

and the antitragus is rciinark- 

ably largo in those species in I 

which the tragus is minute ^ 

(see llg. 6G, a). In tlii^ frugi- 

vorous Buts, as might be Vj 

expected, the fwriii of the o,Wjp^~ FJ 

oar-coneli is \ery simple, and I 
bubslighliy xariable through- 
out the s[»i'( U‘s. 

In all Jhits the cars are " 

oxtrcim‘Iy niohile, each mov- »• 


phatytix: U . long and veir capacibns, the aperture of the^ 
larynx fdi tdkuoved firoihf Ybti to it, a 

canal, leadiilig from the imtiid; extending 

along the back of the pharynx, bavity 


is spacious and its walls at^ 08 sifibd';^^^;^];tyi^yi^ ia 








inf** indooeiidenllv at the ^'a^* ttiaunnus, 

,*?, f • *^ 1 fin • l><>bM«i, J‘roc, Zoof. AftM*,, 1S7<». tt. 

Will ol tlie animal. XlllS .uuitni^^us; h, Urcl of tlu* <“ttr-«:«i li ; 

has bc.eii observed by the «*‘>rrh uhiiKi umiLuiKun. 

^%vriti‘r even in the frugivorous in which the 

peculiar vibratory movements noticed by ^Ir Osburn in 
.\rfib*:us penqncillatus may also be seen when the uiiinials 
arc alarmcil. 

The opening of the nioiith is anterior in most species, 
but ill miiny it is inferior, the extremity of the nose being 
more or less produced beyond the lower li[», so much so 
indeed in the siiuill South- Amerieini species Jhj^^chonycfeins 
9iffso as to resemble that of the Shrews. The lips exhibit 
tlic greatest variety in form, which will be specially referred 
to under each family. The absono.e of a fringe of liairs is 
very characteristic of all fruit-eating Bats, and probably 
always distingiiislios tliorn from iho insectivorous Bpccicis, 
which they may resemble in the form of their teeth and in 
other respects, 

Tlie (e8oi)hagua is narrow in all species, and cs[)ccially 
So in the sanguivorous Ih'smoflontcs, Tlie stomach presents 
two ])rinrii)al ty[K*s of structure, which correspond respec- 
tively to the two great divisions of tlie order, the 
Mvtjftrliiropti'ra and tho MU'rocklropfi ra ; in the former 
(with the exception of Ilarpyia) the pyloric extremity is 
more *»r less elong.ileil and folded upon itself, in tho latter 
it is siiiijde, as in JnmrtuHn'a irra ; a third exceptional type 
is met with in the sanguivorous JJesmothutes, wliere the 
left or canliae extremity is greatly elongated, forming a 
long narrow ea'cum-like appendage. The intestine is com- 
paratively sliort, varying fnim one and a half to four times 
the length of the head and body, being longest in tho 
frugi vorous, shortest in the insectivorous species. In 
Rhino pom a microphylluvi and Mff/adcrnia spasma only 
has a very small cjccum been found. 

Tho liver is characterized by the great size of the left 
lateral lobe, which occasionally equals half the size of tho 
whole organ ; the right ami left latc^ral fissures arc usually 
very deep ; in eipirhiropiera (llarpyia excepted) the 
Spigelian lobe is ill-delined or absent, and tho caudate is 
generally vi^ry large, but in Microrhiropti ra^ on tho other 
hand, the iS[ngelian lobe is very large, while tho cau3ato is 
small, ill most species forming a ridgo only. Tho gall- 
bladder is generally well developed and attached to the 
right central lobe, exi ei>t iii Rh\mlophida\ where it is 
connected with the left central. 

In most epecitjs the hyoid bones aro simple, consisting 
of a chain of slender, ch.ngatL*d, cylindrical bones connect- 
ing the small basi-h>M)id with the cranium, while tho 
pharynx is short, the larynx shallow with feebly developed 
vocal cords, ami guarded by a short acutely-pointed 
epiglottis, which in some genera (Ifarpyia^ Vampyran^ 
e.ff.) is almost obsolete. In the KpomopkoH, however, we 
find a remarkable departure from the general typo: the 









Fk:. OT.- ni‘:ul iinil N«-ik t.f I /mmophuni'i Jranqueti (urhilt flldo, 

]>oli<tnn, Pro>\ ZooJ. Sot\, 'I'lu* .-inTcrioi {a ph.H) and f)<Mlferi0r(j^)9jft.l)» , 

phui'ytiK(‘id MKs are op la’d tnaii ivilhout, tlie dotti'il line.s IndlCAttnfC ,th8 twits 
Avlierc tiiey euiiiuiuiiii ate witii the ]ili.iiyii\; Him tiitinibrsnous 5n - 

middle line helwi on the .mti rior idi:iryiu:enl njic.s of op)>oallc flidOS; l.ni^ SlfeinK^ 
insihtold nituHcle Kepurutmi; th«‘ untciior from tho posterior ssc. . 

quite uncotinecltul, cxi‘ept by muscle, with the 
the cerato-liyals and ('.j>i hyals are cartilaginous and grsaily 
c.xpfinded, cuti.Tiijg into tho formation of the walls 
[iharynx, and, in the males of three species at leas^/tUp^ 
porting the orifices of a largo ptiir of air-sacs commnn|c||t- .. j 
iug with the pharynx (see fig. 67). , ' 

In extent, peculiar mud ifi cations, and sensitiveness" it£(0 . 
cutaneous system reaches its highest development in . 
order. As a sensory organ its chief modifications in eoit* 
ncxion with the external car, and with the^nasal and lajtl&t ’., 
appendages, Lave been described when referring 
nervous syslom. Tt remains therefore to considSt .itS* ' 
relative develo[)meiit us part of the organs of flight. ' > ; j 
The extent and sljrqic of the volar mernbranea debend ; 
mainly on the form of the bones of the anterior extro^tUS^. 
and on tho presence or absence of tho taiL 
modifications of these membranes, however, are mWwitfa^ 
which evidently do not depend on the skeleton^' 
related to the habits of the animals, and to the 
which the wing is folded in repose. . k 

The volar membranes consist of — (1) the 
membrane,” which extends from the point of thwlshoil^l^ 
along the humerus and more or less of the 
base of the thumb, tho metacarpal bone of which 
or wholly included in it ; (2) Che “ wing-membrai|^?!¥$i,ii^^ 
is spread out between the greatly elongated 1“ ’ 
extends along the sidcu of the body to the''^ 
extremities, generally reaching to the feet » 

“ iuterfemoral membrane,” tho most variable 
is supported between the extremity of the 
and the calcanea (see fig. 65). , / mw » 

The antebrachial and wing 
developed in thovse species which are 
locomotion, and which when at rest 1 
enveloped in the wings ; but in tho 
especially in tho subfamily Mulosaitm 
arc, of all Bats, the best fitted for . 
tho antebrachial membrane is 


and is nut developed along 
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tUiinib quite free, and the wing-membrane is very narrow 
and folded in repose completely under the forearm. The 
relative development of the interfemoral membrane has 
been referred to above in describing the caudal vertebra'. 
Its small, size in the frugivorous and sanguivorous species, 
which do not require it, to which, indeed, Us presence 
would be actually in- 
jurious as impeding 
their motions when 
searching for food as 
they. :hai)g , suspend imI 
by their feet, is easily 
understood. Odorifer- 
ous glands and pouches 

4 >pdning OU the SUriilrCe l i-mjilc n{ tuna laiVitta. 

•of the outer skin arc .s.ic , ist.j. 

developed in many species, but in most cases more so 
in males than in females, and so conslitute very remark- j 
•able secondary sexual cliaraeteis. They will bo rel’eired ; 
to when treating of tlie peculiarities of certain species. | 
^See also the writer’s ]).iptT “On Secondary Sexual 
Characters in C/ih-optrnt” Pmr, Znol. Sor. LnnJ.y 1S73, 
pp. 241 - 25 ‘J.) I 

Space docs not admit of entering here upon a special 
de.scription of the res[>irul()ry, circulatory, digestive, urinary, 
and generative organs, which will be found fully treated 
joi in the works noted in the bibliography of the onler 
below, and therefore with the. abovo .sli(>rt account of tho 
general structure of the species wo i)roc(!cd to consider 
their classification and geographical distribution. 

Chiroptera fall iiainrally iiito two suhiUvisioTis, whirh may 
be eallod fmhorders. 

SuaouuKii 1. ^Il:r^A('II!nOVTKlLL 

Friigivoroua Hats, gcimnilly of 1 ngi* si/.<‘, liaviiig tlie crowns of the. 
molar teeth HI I loot li, inaikcd with a longiludiiial gioove; witli tho 
bony palate continued hdiind llic last molar iianowirig hlouly 
bacKwardH ; with llircii ]ihal.ingc.s in the. index lin^^ci, the third 
phalanx terminated generally hy a el.iw; wdth tin* .sides of tin* eai- 
ijoncli forming n completo ring at the base; witli the tail, wlnii 
XJTCsent, inferior to (not coiitainejl in) the interfemoral imnnlnane. ; 
with the pyloric extremity of Hkj stom.ieh generally much elong.'iteU ; 
and with tho Spigelian iohe of the liver ill-deJined or uliseiit, while 
tho caudate, is wi‘11 developed. 

Fnigivorous ; limited tu tlm trojiieal ami snhiropieal parl.s of tlie 
KoHtern 1 1 eini.sphenx 

Va m ihj I’n . i :« i I'o i u n i:. 

Tho cliaracter.s of the .single f.unily are IhoHO of the. .suborder. 

Bpoinop}^r\ts, i I (or 4 ), c J, ;n/t m 4 ; tail veiy .short or 
ilouO, wdion present rjnite iVfe fiom tlie interfemoral inetiihiane • 
second finger with aehiw ; premaxillary hones united in front. Tho 
«ix 8X)0eiea include some of tlie most, ivniaikahle forms of fruit- 

Hats. They are slrietly liii^ited to the Afrieaii continent 
.south of tho Sahara, and are readily distiiigiiislied by tlu ir remark- 
wblv large ami long huad and very <'xpansihle, often ]»eeuliarly 
foidod, lips, and by the invaiiable white tnft of hair which adorns 
the margins of tho oars ; ino.si of tlie .speeie.s also are provided with 
peculiar glandular pouches, situated in the iiitegnment of the side 
•of the neck near tho point of the .shoulder. The.sc pouches aro 
rudimentary or quite alxsent in fmnales, thus presenting an interest- 
ing 8tM!ondary 8e.vual character.* In tlic nialixs lliey are liiiOvl with 
•a ghpdula^meinbraiie, from which long coarse yellowish hairs arLso, 
•and, projecting from the montU of the pouehes, form eonspiriiou.4 
'I’patilowike tufts on the shoulders, lienee the generic name. 
Another and oven still more remarkable sei^oiidary sexual eharaeter 
has been recently dis('.uvered by tho writer in the males of E. 
.frtMiquUif eofqpttm, pusilhiSt and 7?to7i.v/m<m.y. This con.si.sts in tlio 
prenenoe of a pair of largo air^sacs extending outwards on oaidi .side 
from the pharynx beneath the integument of the nock, in tho 
position shown iu fig. 67. Those Ha(:.s are evidently capable of being 
.greatly distended at the will of the animal, and their inflation 
prohaoly occurs under the same circum&tuiice.s that the wattles of 
lunlo gsllinsoeous birds swell up, namely, when engaged in courting 
ihjif lemslss. Other remarkable conditions in which these Ikit-s 
•iippcir to differ from all other speeios, as in the peculiar structure 
-pi ths hyoid bones and larynx, may bo found doseribed in detail 
in tho'writer*s|Hiper in the Proceedings of the Zoological Sarirtp for 
-dnas 1881* These Bats appear to live principally on figs, the juicy 
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contents of which their voluminous lip.s and canaeioiis mouths 
eiiahlo them to swallow without lo.ss. 

Ptrropus, i c; I, pm ’J, vi J, with lorly-oiie .‘peric'?, inelude.s 
more than half the J^tcropodidit. All are ul large si/e, ninl the 
aliM'iice of a tail, the 
long pointed muzzle, 
ami the woolly fur cover- 
ing tlie neck ivmler 
tlu'ir leeogiiitioii ea.sy. 

'I’licy sue tlie “Flying 
s” of Kuropi an.s in , 
iiiiiia, and <im‘ of the 
'-jiriics, yv. ctluli.'i^ in- 
li.ihiiiiig .lava, im-a‘'iii.\-s « 
l aeio.s', tin* till ^ 

• \li IJili-d WJIigs, ;iml is 
ill" hiii.'-c.st known 
'.pi i ii s ol till* older. 

*1 In* .spi't Ir-i ri'icmhli* 

«»»ie .iiiothcr i.'losclv ill 
d«*nt itioii, ami ale main- 
ly di-»t.,nguislied by the 
l*Mm of tlie eais uml (piality “f the fur. /'/. 
iiorlli e:ist Australia, ii]»proMelies tin- sju-eii:; of the second seefiou 
of tlie family, the in the leinarkahh) irirrowiiess of 

its mol.irs ami ]>reim>lars. jn 

'I'lie gi ogr.'iphieal range of the genus is Vi*! \ peculiar, extending^ 
from M.id.ig.isear and its islands lliiongh the S- Nelielts (o India, 
t'eyloii, Hill mall, tho Malay Archipelago, soul linn .lapaii, New 
(Iniue.i, Australia, and Polynesia (e\i ept llio Simlwieli Isl.imis, 
Kllice’.s ( lioiip, ( iilhert's (iloiip, 'rokelaii, and the Low Aii hipehigo). 

(>f the i.slaml.s inhabited soim; aie very mimII ami iniioti* Irom any 
eontiiinit, smh as Savage, Island in tlie South P.ieilie. ami 
Kodiigm in the Imlian ()e»*aii. Although two .Kpi i-ies inliahit the 
(’oiiioio Islands, which urcseaieely ‘.iuo mill •, in, in the Afiieaii eo-ist, 
not .'i .sim.;le .speeies is foiiml ill Atrii-a ; yi-t in India, sepaiated hy 
lhoii-.iiijdsof miles of almost, nnlnokeii oee.m, a species exeeedingly 
closely allied to the common Madagascar** FUiiig Fox” isahiimlaiil. 
*J’he jM.iliy ^rcllipelago and Anslj;ili:i aie thi ir liiMdqnartn and 
ill .some t.l.u es they (»cenr in eounlless nuiltitmles. M r M.ie"-illiM ly 
lemarlvsoiyy cintspiriflalus : “On tlie wood(*d slope of a hill on 
Fil/ioy Isl tml 1 one day fell in with this Pat in prodigimu jnimher.«, 
looKing while Dying in the bright .sunshine (so nmr^nal tor a 
imctiirmil aiiiin.il) like a large Dock of looks. On elo.se aji]»roaeh a 
strong iini.sky odour became app.m-nt, and a hmd iii<-e-sant. 
^•h,ltt«*Iing was heaid. Many of llie bi.imlies weie bending nmhr 
flicir h»i i of Pats, sonic in .a slate of imietivity, siispemled by Ihfir 
I'liid el.iw otiiei.s .scrambling along among the lioiighs, and taking 
to w ing w lien disturbed.'* (^gutnijfrfi ri>\ dentition as in /’Aeo/oi.*., 
but. willi;i short tail, and llie fur of the baik of the neck not 
dilh-iiMg fioiii tliat of the Imck, witli nine spi-eies, e.xtcmis into 
Afri'M, but has not been recoidcd from .\iistrali:i or Polyiie.si.i ; 
otln-iwisi* it-; dislribuliuii lu-cfiids with that ol Ptrrupns. (\ 
inliabits the eliambei.s of tin* Oreat Pyramid ainl other 
dc.'ieiled buildings in Kgypt, :iml is joobably the .speeies so gi-m-i ally 
tigiin d ill F.gypli.in fre.seo.-.. Jiuiiria, with «»iie sjn-eirs, />. /xfAvi.v, 
from Poim-o, dilfci-s from CyiumHitt'ri.'t in liaviiigtwo ujipiT ineihois 
only. 

i'lpinpt^ru'i^ i 5 or j, e H fn mu//Ie «horter and 

grooM'd like rttrupus in front, tail ami liir ns in (^yjioiiycfervi, 
with seven species, is almost limited to the Orii-ntal region. C. 
vinrtpnafu.'i is Very coininoti iu India, and extremely deslnietivc to 
lipe fiuit of every de.seription. To a spei-iiiieii of this Hat uhlained 
hy the writer at (’ah ntt.i iminjnred w.is given a ripe banana, which, 
with the skin removed, wiiglied exactly - ounces. The animal 
immi-diatcly, a.s if famished with hunger, fell upon the fruit, seizing 
it hetweeii the thiiiiihs and the index lingers, and took large 
immllifuls out of it, ojieiiing the moulli to the fulle.st extent with 
ext I cine voracity. In the Kpaee of tlim^ hours tlie whole fruit was 
consimicd. Next morning the Hat was killed, and found to weigh 
one ounce, half the, 
wiigUi of the food 
t;aten in three lioiirs. 

Indeed tlie aiiinial 
whe n eating seemed 
to be a kiml of living 
mill, the fooil pas.siiig 
from it almost as fast 
as devoured, ami ap- 
parently unaltered, eat- 
ing being, ns it were, 
performed only for the 
pleasure of eating. 

llarpyia^ » li « 
pm I, m ?, premaxillary bones well -developed and iinitwl in front, 
facial bones much elevated abovo the m.irgiii of tlie jaw, iiOHtrils 
tubular, body and liml>s uh in CynopUrus^ includes two 
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Fio. 70.— Head of llarfpia nitijor. Dubtsoii, /Voe. 
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of very ri?markabli) pliy^pgnomy (n« may bo seen from ,%r 
limlUil to the Austro-Mabyau Bubregioti. 

CigpJMlofcSt i 1, c m }, preinaxillury bones not united 

In front, nostrils simple, ina;t 2 (le short, index ^fiin^er without a claw, 
toil short, ineludoH two species, having the siiino distribution as those 
of JlarpjjUi ; in both the wing-nit*iobniin; ariaos from the centre 
linn of tho back, to wbicli it is att:wdioil by a loiigitndinal very thin 
process of the integument ; tin*, wings arc <[uito naked, but the back 
covered by them is svcll elothrd \\itli hair. 

A'otoptrriif ^ ?» c J, j)})} HI *j, imlex fing(ir without a daw, 
wings from tho R])iiie, tail long. With this genua wc enter the 
.second division of tin* f.iniilv, the Macrtujlossi^ which liave the facial 
part of thn skull imii h pnMlnced, the molar teetli iniiTow, and 
Hcaredy nii^'*d ubow th<* goni, and the tongue exceedingly long, 
attenuated in tin* .intcnor lliinl, and armed with long recurved 
paplllm near th-* tip. Tlie single rnpre.sentati v« of the genus, 
uV. macthmtthlii, inli.iliit.s tlio Fiji Islands, Aneitcum Lsland, and 
Newduiiiua. It is ;it onii* di.siiiiguishcd from all other Hats of 
family ]>y Ihe reinarkaldc length of its tail, which is neaily as 
long as tlio forearm. 

JConi/rhrj't, i j, c I, 7 JW b re 2 )re.scntcd by a single 

s[>feie.s, PI spr/.ra, from the Farm (’aves, Moubrndn, Ihirmah, 
wliich h'H somewhat the appearance of a Cyiionycknn^ but Die 
ahsema) of a claw in Die index linger aiiil the pvescuco of tho 
characteristie tongue and teeth at once distinguish it. 

||, Afnrroylft'isv.'i and Mdonyckris^ each with a single snecicH, arc 
Pr’o.sely allied ; tho index linger in both ha.s a elaw, but the nuniher 
of the teeth is tho same as in PPmycteris, Macroglossmt ULinimus is 
the smallc.st known spiries of tho suhorder ; it is much smaller than 
tfie eommun 8erotiiie Hat of Kurope, and its forearm is seareely 
longer than that of Die liOng-cnred Hut. It is nearly as eoinmon in 
certain parts of India as Oytiopte.rus inaryinatuH (compared with 
which it is proportionally cipially destructive to fruit), and cxtenils 
eiustward through the Malay Archipelago ns far as New Ireland^ 
where it is associated with Mflmiycteris 'nulaiwps^ distinguished from 
it by its larger si/c and by tho total absence of tho tail. 

Sniounr.ii II. MWllOCniROFTPUlA, 

Inse.c.Dvoroiis (rarely frugivorous or sanguivurovi.s) Hats, of eom- 
panitively small size, having tin? crow’iis of the molar tnetli acutely 
tnberculateil, marked by transverse grooves, with tho bony palate 
niiiTowiiig iil>rii}»tly, not < ontinued ba<!kwards laterally beliind the 
last molar ; with one nidinieiitary plmhin.x (ravedy two phalanges 
or none) in tho imlex linger, which is never terminated by a 
claw ; with Die outer ami inner sides of tho car-eonch commencing 
inferiorly from .separate jioints of origin ; with tho tail, >vhen present, 
ctintaiiiod in the inteifomoral ineinhiune, or appearing upon its 
upper .siii f.ieo ; with a simjdo stomach (except in Ursmodonten ) ; and 
with tin; Spigelian lobe of Die liver very lurge, the caudate loK; 
generally .small. Inhabiting tlie tropical ami tumjKTato regions of 
both lieinisplicre.s. 

The Hat.s included in this .suborder arc mainly in.sectivorous, 
tliough some arc frugivorous, iind two species are known to bo 
sanguivoroii.s. They fall into live iiatund familic.s, which may be 
arruTiged in two groups or alliances as follows - 

I. Tail contained within Die Inteifeiunral membrane ; tho middio 
pair of upper ineisors never large, always ,separatc<l from 
e.'icli other liy a iiioie or Ie.s.s wide sj»aee. J. yrftpertUioninc 

a. ididdle fiiiger with two os'ieous ]»halangi*s only (except in 
MyxopotUi (tun’M, Thyropbra trioihn-^ ainl Sfysiavina 
fnhert Uintah. 

it . First ]di:ilan\ of the inhldle rmg“r ovti-iidod (in repose) 
in a line with the iiietzicavjr.il bom*. 

o". Ni»stiils «»]>«', ning in si »ii*pre‘*M<iu on the up]K*r 
surface of the inu/.xle, .sunonmb d by foliaeeous 
enliincous ajtpeiidnges. 

o'", 'rrsigus none ; preinaxilbirv bfuies rudirnen* 
t.iiy, rejzre.M ut'-d b}' Diiu osseous lamina) 
Mispeiideil from the, nasal cartilages in tho 
e«‘nlre *if tin* spin-i* between the, ennines. 
llh invhyph ithr. 

h' Tr i als distinct ; premaxillary bones cartila- 
‘Min-u^ or small, separated by a spaco in 
ii'Oit. Nyctcridiif. 

I>\ Xosliils op. ning hy simple ercscentie or circular 
jijH iiu],.-. :it tho extremity of the muzr.le, not 
suiKMimliil by distinct foliaccon.s cutanoous 
ap]>i inl:igi s ; premaxillary bom s small, lateral, 
sipaiatetl by a wide .spa«*o in front; tragu.s 
d 1st i net . j '^f'sprrti Htm itf.'r. 

IT. Tail perforating the intcrfi-moral membrano, and appearing on 
il.s upper .siiihiee, "or prodnn*d eiujsiderably beyond iho 
tninciitetl ineinbraiie ; the mithlle pair of upper incisors 
geiier.illy large and clos(‘ together. II. Emhalhnurim 


' . li/.;; Fixst phalanx of tho middle finger folded (in repose) 

; ^ An tho dorsal surface 4>fth^etaearpal bone (except 

i .in MctUio and ^ . 

.... Nostrils open&tf by valvular 

apertures at tho not 

appendages; trag^ distino^^^^lljfotiier^? 
6. Middle finger with three well developed fiSSfob^^hidabges ;. 
first plialanx of the middio finger short { In the 

front jiart of tho cutaneous nasal Append^^^SMp^iiimg 
by simple ai)crtures at tho extremity of the mwm^^shin 
with warts or erect cutaneous lidgeS ; <;piiBfii^I)db|liry 
bones well -developed, united in front. • ^ 

I. Vl’.SrKIlTJ MONINli AlLIANCB. ' . - 

VK.Sl*ERTILIONII>il!. ‘ vf ‘ - 4 

In the above syno]>.si.4 of Die fiimilios of Mieroehir0ptera the 
VespertU ionidic take the central position; and this indoeU|^ tho^,. 
plaeo really occniiied by them in the suborder. This 
includes tlic cominon simple-faced Jkits of all countries, tsi which 
tho well-knoaii Tipistrellu and the. Whiskered Bat ( Fiusper 
myataciaus) may be taken as familiar types, and its species n^inbei^' 
about 11>0, considerably more than one-third the total nawsrof.' 
tho known sjiecies of Uhiroptcra, estimated at slightly over 4&7see-'J 
Introd. to l^ubsoii’s CataL ChiropL Brit. Mm,, 1878). sBlsIdeia*' 
Die characters of tliu family given in tho synopsis, it may bO iUdeif 
that tho skull is of moderate sixo, tlio na.sal ami frontal bonCf not' 
much extended laterally or vertically, nor furrowed by deei)' 
depressions ; tho mimbcr of incisors vaiic.s from J to -J, rarely (in 
Antro‘,MUS only) prciiiolzirs ^ or ^ or J, rarely (ill Veaptfttao 
noctivaganst of North Aiiieri('a) § ; the upper incisors, are small, ' 
separated by a wide sp.a(‘e in tho centre, and ])laCGd in purS or 
.singly near tlio canine.s ; the nioliir.s aru well 'developed, with SCUiO- 
W-shaped cusps. The family is di>,tributod over the temperate and 
tropical regions of both liemisplieres. Tho genera may be .‘con- 
vciiicutly divldeil into four groups -Pkeoti, yc8pcriilione$^ Mifd* 
optcri, anti Thyroptcri. 

III the Plecnti, of wliidi the common Long-oared 
aurilus) i.9 tho typo, the crown of tho hezid is hut slightly ia|^ 
ahovo tho face-lino, the U[iper iiieisois uni cluso to the eatii|los,‘ and 
tho iiosti ils are margined behind by giooves on the up^ier surface 
of tho muzzle, or by rndiincntary n o.se- leaves ; tho ears also 'Arc 
generally very largo and united. Of tin*, livo gciicrn, Plecotw^ if, * 
has two spin ies:— one the common Ji<>iig'eai*cd Kuvopean Bsfe 
referred to ubov s ; the other, P, rnttcrufin, restricted to North 
America, is distiiigiiislied by tlie great si/e of tho glandular pro*' 
iriincne.es of the snks of tlie iiiuz/.le, wddidi meet iu the ccntrir- 
above and beliind the nostrils. Eyitofm^ i ;/7a J, distinguished'' 
by dentition ami by tlie outer imirgin of tlie ear being carried'; 
forwards above llie mouth and in fioiit of tlio eye, includes'^thih 
Kuropcaii Barbaslelle Hat, N. harhasklliis, and S. dufjelingiftSiBr' 
from the llimitla}ii. Otvnycff'riSf i ^'j, jmi -J, connecting this group'’ 
with the V^t’ftpvrtilioim throiigli tho tropical Bcutophilif is reprc-' 
seiitcd by a siuglo species, O, hnnprichii, Irom North Africs^ and 
tho Himalaya. Tho ni*xt two genera arc distinguished bj iShril* 
pivsenco of a rudimciitsiry nose-leaf: — Syebyphilm, i J, pm 
one species, N. limoricmis, from the Australian region J Sltfd ’ 
Anlrozom, i put J, distiiigui.shed from all the family braidea 
by having but two lower incisors, and from other Pleeoli hy^tho 
separ.itc ears ; the .single speeie.s, A, pallidusy inhabits California. ' 

Tho group Vy.s}wrlilimi'H, with eight genera, includes nine-tontlui < 
of tho species. Of the.se one-third arc contained in , the gsnl^ia' 
Vesprrwjo, which is divisible into six 8ubgc*nera accoriUng ^ the 
number of preniolars ami iin’isors ; the latter vary from f to f in tho 
subgeiier.i Scotozons and JRtogcin.'nt, ami the preniolars from f to f' (111 
the huhgenus Lasionydt ris p. 'i'he Hats of this genus are ^neraily ; 
easily distinguished by tlic*ir comparatively thickly formsu bodiUS,: ;• 
by their Hat broad lieuibs and obtuse muzzles, by their slidTt^ broad/;; 
and triangular, obtusely-])ointed ears, by their obtuse djjbnd tlSMliy'>'j 
slightly iiicui vcil tragus, by ♦heir short legs, and by the presold 
most species of a weli-develoi)c<l ]»o8t-calcanoal lobmo. This lobultf 
(which is suppoiteil by a cartilaginous ])roceiia derived 
calcanoum) may act as a kind of adhesive d\sk 
aiiimar.s gr;isp when climbing over smooth aurfaceSh 
probably contains tbo greatest number of individuiue 
genera of Chintptcra, ami, with the exception of 
species have also tho w'idest gcograjihiwil range, being’ 
f^osmopoliliui ; ami one of the species, the well-known 
(VcHperus) smtinvs, is ri'iiiarkable as the only spcoiSl' 
ktiow'u to inhabit both the Did and tho New World; OHS* F. 
lias been found close to tho limits of tho Arctio' Circle^ 'SBd'll“®^?J** 
V, ma.geflaiucus, inhabits tho cold and desolate shores, of 
of Magellan, doubtlc.'is the Bat referred to by. l^r 
Naturalises Voyage,, Chalinolobm agrees with 
dental formula, blit is readily distinguished by of a 

It .V* » 
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wellrdofincil lobo projcctiiij^ near tiio anglo of tbe montli ftoin thfe 
lower lip, a&d by . th^ tippevinnCT incisorit. The 

species fall into pm ), with C. iubev'* 

c^lqiiu9 Tasmiikiia, and Australia, and thi^ 

other BnecieS‘m^^i|!itMi^ aild QlmmiydtrUy ym i. limited 
tp aoutherOvjui£'tlii^ Africa, with O* argentatun and two 
^Wthpr spect«li». ‘th 0 $w'of this subgeiius being espccklly nnnnrkalile 
'loir tlvai: .peCuWly thin membranes traversed by very distinct 
reticttlatippe, at^d parallel liues .4 Scotophilusy i pm includes 

tropical 

regions of the eastern 
'.though widely distributed 
' liinlts. The Hats of this 
^ dUllcult to dethie, and 
'cirtalnof those of Ve.ytentgt» 
its, are distinguishcil espe- 
‘' Sttigle pair of unicuspldatu 

% separated by a wide spaot? 

close to 'tho canin.-s, l.y tho y„, 7, 

, transverse nrat lo\vi*r pmitolar i‘nutnjinittH*. DobMui, j/t*- 

in' between the cjiiiinc and >iogr. Asiai. rhimpt. 

mA'premolar, and, generally, by iheii* conical nearly naked 
ijEtes and remarkably thick Icat cry mcinbrancs #SV*. trm- 
rii is probably the oomnioncsl, species of Hat in India, arnl 
to often on the wing even before the sun )ius touchetl the 
on, especially whem the wliib* ants arc swarming, fcMuling 
rly npoti them ns thoy rise in tin* air. aSV. gig(i.s^ from equa- 
1 Africa, with tho forearm :i*4 inches, is by fiir tlic largest species, 
j/wn, with the same dental funnula us Scotophilvs^ is distin- 
L by tho first lower prcmolar not lu'iijg cruslnsl in between 
‘nlng teeth, ami by the comparatively mncli greater size of 
if'ttppeE molar, ll iiiebulos only.thc common North American 

scarcely larger than the 


ly,t 

miscujnri.\\ a .small nut 

:£mi. jia Uipha^ i i, pm or 4i witli five species, is also 
tho’New World. The Hats of this genus arc generally 
dhhl^lti^ftsed by the iiit(‘rfenioral meinbraiiu la'ing more or less 
.00!l(fl|t^,iwith-h||klr (in tho two commonest species, A, imrrhnraccnt^h 
wholly thickly c-ovcreil), and by the peculiar form of 
(S, which is expanded above and abruptly curved iinvards. 

^ species, whi(;h liave two upper premolais, Ibe lirsl is 
l.small and quite iiitcrnul to the tooth-iw. The genu.s 
H, includes eight very remarkable small 
distiugalshed at onei*. by their prominent tubc-liku no.stri1s 
interfemorul nicinl/rane. //. siuUuh from Java and 
curing islands is the best-known S]ieeit*p, and an«ither 
''toiidy allied, //. hUgcmlorjl^ lias been di'scribed by Hroles.sor Peters 
. iftollBi^dapau, The remaining .six .s]iecie.s arc known only from the 
and Tibet. Ail appear to be restricted to the bill tract.s 
countries in which they are found. Next 1o rcspervgn^ the 
. ' i |f, pvi J, im*ludcs l»y far the largest number of 

f forty-three ; it lias, Jiowcver, rather a wiiler 

.'flpOtoj^ical distr^ in both hcmTs[)hcrc.s, one spceie.s at least 

'dMl^l'Clpordod from tlie Navigators’ Isl.imls. Tho s])ccies are easily 
peculiar eliarai’.ter of the pairs of upper im iaors on 
thp cusps of w'hich tli verge from cadi otlier, by the large 
!df’ premolars, of which tho second upper is nlwavs vmy 
I by the oval elong.itfd enr rind narrow nttciiuiiled tragus. 
I with tlio 
utal formula 
is ea.sLly 
bed by tliu 
Lmopor incisors, 
compara- 
of the 
pr promolar. 

tt'havo been t ie. 7i'.— SliU* aii<i Fnmt V'it-w i»f llir Ilcml of Kn'i- 
Aifttt m the vmla hantirkkii. \hihism, Monogr, Anat. i'hirupt. 

V “f which K.p’u'ta, from India ami 

;'ira%;Malayan subregion, is the be.st-kiiown, being well eliar- 
^.its brilliantly eolouufl orange fur and eop.spicimii.sly 
nbranc, which arc vniiegated with orange nml hhu k. 
I^jncludos tho most delicately foriiiei! and most truly 
"^ 'tropical, fore.st-hannting Hats, wliidi appear to stand 
'.■8p^ic.s of y^rApcrtilio in a position similar to tliat 
lyilinotc^us witli re.spcet to Viwprrugo. 

; Krottp, Mini^iterU inelmles two genera, Nataius and 
flhafacterizod by tho great. <*le vat ion of the crown of the 
I f(ice»line, and by tlie upper incisors being separated 
pines and also in front. Aatnjus, with the .same dental 
al external form as Ktrmmhtf is dKstingui.shnd 
ngular tragus, ami by the diaraeters ’of tlie group 
VOi. It includes three sjieeic.s, all rc.strietcd to 
sl' America and tho West Indies ; the liead of one, 
described by the present writer, is shown in 
’< J, pm. at oneo distinguished by the 


' 41 **/ 

mcinbmnCi'tficlfides four specica, restricted to the eastern honii- 
sphere. ()f these tbp best-Kiipwii, M. sschrcibcrsU, is vety widely 
distributed, lieing ' .fouml 
almost everywhere through- 
out tho tropical and wanner 
temiM-rute regions of the 
en-stera hemisphere, »speci- 
iiicns from Ciermany, Mada- 
gascar, Japan, and Australia ' 
differing in no appnjeinble 
l«*.Sptlt. 

'file last group, 7’/(f;/ 
ropU riy iiieludes aiso I wo 
gem-ra, distinguished not 
only by the presence of an I'lo. 
additional os.sim)US phahin.x 
in thf miihlle linger ami an equal number of phalanges in the to».s. 
hut also by peculiar accc.sborv clinging organs atta«!hed to the 
ext rein 1 1 ifs. In Thymptcra tricolory 2 J, ym 3, from Hra/il, theve 
organs liiive. the ap[n'araiice of small, circular, pedunculated, hollow 
disks (lig. 7-1), resembling in iniiiiature the sucking cu]is ot 
ciittle-li.shes, and attached to the inferior .siirfaci's of tho thumb" 
ami .•-oles of the feet, with whieli the animal is enabled to main 
tain its hold when ercepiiig over smooth vertical surfaces (for an. 








lleinl Ilf iVaAi/m m> n ; im.. 
itiMoii, /*rvc. y.uol. , isso 



I i«.. 71 ‘"iuttui.il I>i^ks in Thitropttm tnr^ lor. '•itle, .nn'l f, miw.in' Miiface, 
i»f il«iniil» liit.l; ; c, foot, with (link, mill niKai with ])ioj(’('tii>iis (all nnirli i ii- 
Jur»:rU). l)nbM»II, /VoC. Zool. iSflt, 

aceoitiit of tho Tiiinutc aiialoniy of the.‘'-c clinging organs seo the 
wiitcr’s jiapor in the 7Vt)c. /orf, NV, 187l», pl». 5111-31). In 
Murnjmiiu auritii from Madagascar (type of tho second genns), with 
the samo <b iiLal formula, but dilfcting much in tlic cliaracters of 
the teeth and in tho form of the ear.s, the whole inb rif'r surfaeo of 
the tliiimh snjiports a large sessile horso-shoe-.shaped adhesive pad, 
with the I iiiMilar niaigin direi ted forwanls iind notched along its 
edge, and a srnulli r }»ail occupies part of tlie .sole of the foot. 

/hwi ily N Y(”r iJi in.i:. 

Till" small family, defined in the synojisis above, inelmles only 



Fit!. 


liiihAop. Prt>i\ /(' 


Sngtiiot 


firet j^alttnx of tlie middle finger, and by tbe great 


'i. . 


)P)is wholly contained within the interfemoral 


It tjigas, 

Iw'o genera of Hats (.if very jiccull.i r .-i f , limitid i-» (In- tivij-ii af 
and subtropical putts of tli»‘ easti in lifini .plifn-. 
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Mi’^adcuma, % JJ, pm | or 4, with five sjMiciefi, is tlistinii^iushod by 
ihc iii)seiicc of upper ineisors, by ilie cylindrical narrow niuxzlfiRur- 
mounted by an erect naked cutaneous ]moi i“4s (the nose-leaf), the Iwise 
■of wliieh »‘oin“eals the niival orifices, 1)V llio imtncnso connato cars 
with lar^e bifid tni^i, ainl liy the f^rc.it cxbuit of the iiilcrfomoral 
iMcriibnnie, in flm basi* of llic vciy short tail is t‘.unecale<l, 

dA from (’iMilral Qiici n^lanil (Inrcaiin 4**2 iiiclicH), is not only 

llie largest 8peci»*s of llie ^cmii but mNo of tbe suliorder. M. hjnt^ 

' ounnon in India (foicarm - 7 lias been cuuf'bt in the act 

of RUL-kinj' the bhiod, while Ironi a Miiall speides of VrH^ 

which it aflci-w.iids (h vmned (-.cc 1 lobson s 
Z/i/! Irt^ialh Chlropt ' |. 77) s'> that it is iTobablc that the Ibits 
of ibis f'cnus do not llicjn-iidv ‘s li> insert piry alom*, but 

also feed, when Ihcy ci’i. Mi*on tin- Minillcr species of Hats uiid 
other small maininal 

A'l/c’Zcm, / wilh srvtMi K|«‘(ii‘s, differs so much from 

^Injadt'nufi lli.it it in.iy be (^uiisiilrrcil fin* tyjie of a srj»ara1e sub- 
family. As in tint o.'nu^, flic fiontal bmies an* dcc]>lv Indlowed out 
‘lud ex]':inded latn.illy, the mu/ de j.n-.eiits a similar cylindrical 
form, and Ihc lower jaw also proj.-cts, lait the siii^de elevated iioso- 
Iraf is ahsciil, and iii.stcii«l of it the IfU'c is marked )»y a deep louoi- 
tndinal .s}iar|i'«‘d^cd f'roove e\tcmliiio from tlic nostrils (which are 
on the upper Mirlacf, of the niii//.le near its exfremity) to the low 
hiiiid coTiiirrtiiio the bases of Hie laioi* cars ; the sides of this 
depn-ssioii iiie imirt;ini*d as f:»r back as the eyes by .small lioii/oiital 
app( id:i All till .sp( ' able 

closely, ami are mainly dislinj»uisheil by the form of the trai^us, 
and the size and rclaiive position of the second biwer premolar. 
With llie exception of juvniiirn^ all the sjiecicsarc limited to the 
Klhiopian rerjion. 

Family liii inoluj’IN dj*:. 

In all the species of this iamily the na.sril a]i]u'iuln^es aio hi!j;hly 
•dcvi*b»piMl, and .surround on all sides the nasal apertur<‘s, which aie 
situated in a de])res.sioii on the ii[»per surf. ice o! the muzzle; tin* 
ears aro l.ar^^e and generally sepai.'ite, without trace, of ii tragus; 
the. ])ivinaMllary liomss arc nnlimciitary, are suspcmbsl from the 
mis il carlilagcH, and support a pair of very siiiall inci.sors ; the 
nmlai'S have, acute W-slia]»<*d <‘usjis ; the skull is b'irgi*, auel the 
nasal bones wliieli support the large ua‘'al <*ntjim*oua appendages are 
mm h cxpaiidisl vertically and laterally ; in female.s a pair ot teat- 
like ai>peiul.igi'S are fouml in front of the piil»i.s ; and tin; tail is 
long and inodiiml to the jio.stciior margin of the interfemoral 
niembi.ine. 'J’lie family is found in the temperate ami tropical 
jiails of ttie easliUMi Imniisjiberc. 

Kiomi wli.ilever point of view the JihinnJnphithr may be considered, 
ibey aie evidently the nio.st higdily org.ini/ed of iiiscclivoroua Hats. 
Jn tlicni the nssi'ous and cutamsMi.s .s}st<'ms rca<‘h the ino.st perfeet 
development. Com]»ared with theirs llie bones of tlie extremities 
.and the volar iiieinlir.'ines ^if other Hats u])]n'ar ooar.sely formed, 
■uid even their teeth .seem le.^s ]u rfeetly fitted to crush tin; liard 
bodie.s of iiusects. The very complieaied nasal ap]>eudagc.s, wbieli 
evidently act na delicate organs of .sjiecial perception (ndfi mipra\ 
here reach their higln’st development, and the dilferemass in their 
form alford valnablo cbaracler.s in the diseriminalioii of the .sp«*vie.s, 
wbi(di resemble one another Very closely in ilentition and in tlie 
c )bmr of the fur. 

Siilifaiiiily i. HhinolophintiC. Hirst too with two, other toes 
with three ph.'il.mges eaeh ; ilio-jieclim‘;d spine not connected by 
bone with the antero-inferior .siirfai’c of tlie ilium. 

Rhbvdophm^ i .J, r. }, pm f,, v/i 'j, nose-leaf with a contra! 
jirocvss behind ami lielw'eon tin* nasal orifices, jiosterior extremity 
laneoolato, anlitrngu.s large, imlinbs 
twenty-four «jn*cic.s. /?. foiearm 
inciies, is the largest npeeies, in- 
habiting edevated bill tracts in India 
•ind IdahiyatiH ; A*. ln'pposidrroH of 

Kiirope, extending into south Knghiml 
ami Ireland, fore.arm 1 'fi inehes, is one <»f 
the smallest; and JL/rrrnm-rquiiuim, 
foroarm 2*3 inches, represents the 
average size of the rjioeir.s, wliieh are 
mainly dislinguislied from one nnuthcr 
by tho foiin of the iiose-le.if. Tho 
]ast>narne<l species extends from Kng- 
Iflud to d.apan, and southward, to the 
Cape of Goovl I lope. 

Subfamily II. Fhyllorhininco.- 
Toes equal, of two plialnugeR cael , 

Hio-poctineal sjdue united by a bony i.sthmus with a process derived 
drum tho antcro-inferior surface of the Jliuin. 

/*Ai/f/wAina,with tw'cnty-twospecies, and RhinonycUriHf Trirnri^^ 
and Cashjps, with one each, rejiroscnt this subfamily. Phyllorhina, 
i e pm } or ^ I* uiders from Hhinolophua in the form 
of the nose-leaf, which is nut lanceolate behind (see Ag. 76), and 
is unprovided with a central process covering the nostrils ; the 
Jargest species, Ph, armigtra^ apjtcars to bo the most northerly, 




-IletuI of PhyUnrhlUa caJrarata. 
Pruc. ZooL 1877. 


Imving been taken at Amoy in Cliinn, and in the Himalaya at an 
elevation of 5500 feet. Many are provided with a neeulinr frontal 
sac behind tho no.se-lcaf, 
rudimentaiy in feigalcs 
(see lig. 67 ), which the 
aiiiiiiul can evert nt ph'a- 
sure ; the sides of this sac ' ^ 

secreto a Max}' substance, E;.; 

and its extremity sup- Xsfr 

ports a pencil of straight 
liairs. Ithiiumycti'ris, rc- 
pr»*Mcntcd by A*. auraniUt 
from Australia, and 
Trivmopa^ ]>y 7’. peraims, 
from I’crsia and cast* rn 
Africa, are closely allied 
goucra ; the latter s])«-cics 
is cbarac.tcrizcil by tlie 
very rcmaikable form of 
iU nasal appemla'p's ami 
c.ir.H, and by tbe jncsciice 
<if a peculiar osseous 
projection from tlic juoxi 
mal extremity ol the, 
second pbalan.x of the 
fourth linger. (*olnp<i 
(f\frithii), fiomtbe r»cn- 
gal Suiiderbiinds, .la\n, 
and Siam (in the roof of 
the great pagoda at Ji.ios\ 
is distiugui.slicd. nut only 
by tbe. vi*ry peculiar foim 
of its uosc-lcuf, lull also 
by the gicut length of 
the mctacarjialbone of tbe 
index Huger, as well as by t1 
fi'iiioral jiiembrane. 



7S IIcikI uf 7*iw>wejpii X 2. 

Jiiilisuii, Jftinnt/r. Asiat, Chiropl, 

.sliorliicss of the calcanea and intcr- 


Fic,. 7r..— Iliad of HhitioTcphut 
imtratus. Dobson, Mvnogr, 
Aniat. Chitvpt. 


II. Kmijallonvuink Ai.lianck. 

Film ? /// K.m hallon r i: i DyW. 

The second group of families (as defined above) into which the 
Mirrt)nhiropfrra may be dividi'd includes tlic Fmhallonuridm and 
Phyfiodomitf.r. 'Fbc former is rejircscuted by thirteen genera, 
iinduding sixty-five species. Tlic Emhallonurulm are generally 
easily disiiiigui.slicd by the peculiar furiii of the muzzle, which i.s 
oldhjncly truncated, the nostrils projecting more or less in front 
beyond tbe lower lip, by tlie first phalanx of tlic middle finger 
lieiiig fobled in le.jiosc forwards on the ujipcr surface of the 
iiictacarpal bone, liy the tail, wbicli either ]»crforate8 the iiitcr- 
Icmoral inembrane or is producid liir beyond it, and bv the upi»cr 
incisors, wbicb are generally a .single )>siir separated from the 
canines and also in front. They arc eosmojiolitun like the. Fesprr- 
(ih’onidtr, but rarely extend norih or .south of the thirtieth parallel 
of latitude. 

Subfamily 1. Emballonurinso. — Tail slender, perforating the 
iiitcrfeiiioi.'il mcmluiine, and ajijieuring upon its upper surface, <»r 
terminating in it; logs long, libubie very slender; upper incisors 
weak. 

Group 1. Furirr. Tail terminating in the interfemoral fnem- 
braiie ; ciown of the. bead greatly cle.\atod above tho face-line; 
thumb and first jdialanx of the middle finger very short ; t {, c }» 
pm H, VI . 

Two genera, Furia and AmorpJiorhiJas, each including onw 
specie.s of very peemliar OvSjiect, tbe bitter distinguished from the 
fiirnier by tlm M'idely separated nostrils and great extension back- 
wards of the bony ])alate. Habitat South America. 

Group II. EmbnllonurtR.— Part of the tail included in the basal 
half of the interfemoral membrane, the remaining part passing 
thrcnigli and apiM*aiiiig uuon its umier 
surface ; crown of tbe head sligutly 
elevated ; tbuinb and fiiat phalanx of 
the middle finger moderately long; pni 
With five ge.nera. 

Fmhallonura, i {, extremity of tho 
muzzle more or less produced beyond tho A 
lower lip, forehead^ flat, contains five fjp» ,5^ 

Bpci'ies, inhabiting islands from Mada- 
gascar through the Malay Archipidago to , 

the Navigators* Islands. CoUUra, i i, Fio. 7S.— Ear 
extremity of the muzzle broad, forehead XW6- 

eoiicave, has two species from east Africa ’ * , • j 

and the Seychelles Islands, JUiynchmydcria is diitingnishod fro 
CoUUra by the much produced extremity of the muttle; the 
si>ccic.s, It. naso, from Central and South America, is TCiy 
in the vicinity of streams throughout the P**Jj 1 

countries. It is usually found during the day res^cn the vertical 
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fsn'c's of rocks, or on the trunks of trees growing out over the water, | 
mill, owing to tlio peculiar greyish colour of the fur. covering the > 
body and growing in small tufts from the antebrachial membrane, 
(‘ounterfeitiDg the weathered surfacos of the rocks and the hark of 
the trees, easily escapes notice. ^ As the shades of Hvenitig approat^ 
it appears early on tho wing. Hying dose to the surface ot the water, 
and seizing the minute insects that hover over it. Siuu'oplr.rifj', 
i J, antebrachial membrane with a pouch opening on its upper 
surface, contains six species from ('cntral and South AinciLca ; the 
wing-sac varies in position in dilVoroiit specirs. It is developed 
only 111 the male; in tho female it is quite rudiment ary. In tin'- 
adiut males of tho dilferont speeies a valvular lotigiludiiial opening 
is found on the upper siirfacn of the moiiibraiic. Tliis openin<r 
liMids into a small poiich (in .some .species large imoiigh to IjoM a [ 
pea), the interior of wliieli is lined with a glandular niembram* j 
secreting an unctuous substauco of a retldish colour with a strong 
atnmoniacal odour. Tin*. pr'*.iciice of this sac*, in males only 
indicates that it is a .sccomlary .scxu.il cliaiacti-r analogous to tin* 
shoulder pouches of the fioiitul sacs Phyllfrltithf^ 

kc. 

Tho next genus Tapkozons, including ten species, iuli.ibiting the 
tropical and subtropical parts of all the easti-in In tnispln re exci-pt 
Polynesia, forms the secoml .sci.-tion of this group, distinguish id by 
its cartilaginous premaxillaries, deciduous pair ot upper incisois, 
and by the presenee of fourlower incisors only. Most of the spr.iis 
liavo a peculiar gUndular sac (see tig. i<()) placed between the 



Fia. 80. -Ilcuds of Titiihn:n 
gultir sac'S ill mule an 


ititin, sliowiiiK lelMtoe <l< « lom 
/iool. ISi,! 


angles of tho lower Jaw*, a sexual i lmracler ; for, wbilc always rnon* 
developed in niale.s than in iemal« ^ in .sonic species, ahhou;b 
disCiuct in the inah*, it is quite absciil in the female. An ripi n 
^ular sac is wanting in botli m 7\ inf^lanojunjun^ but about 

Its usual po.sition tin' op' iiiiigs of .small ]K)rcs in.iy le^ .seen, tin- 
.socretioil exuding fi«»*u wbich probably cjiuses tbc bair.s t<j glow 
very long, forming tbi* black beard found in many male .spn-imcns 
of this 8pceios. 

Group III. Virliihiri. 'fliis i-? rejuvsouted by a single genus, 
Dididuru^^ iuiluding two spetiis. I). aUms^ fioiii tautral and 
South America, i c 1, pni .j, ui rcsciubb's the .s]H*i*ies of 
TaphozotM ill the form of tic* be:nl and cars, but, lic.sides oilier 
cliurantci's, dilfoi.s from all »)tlji*r I’. its in jMississ.^ing a jie« iili.u 
pouch, o|Hjniiig ou tin' I'cntn* at' thf iiircimc smlaco of the iiit'T- 
lauiund membiMne; tlio i xlivniity of the tail cnti i.s thi.s, and jM-r- 
forattx** its fundus. 

Qroup IV. AWiVmin-.s'. This also i-. iepje.sciitcd by a.sinolr grnus 
auil two species, Xorfiliu hpurinus and X. ns, t pm I, 

from Central and South Auh'ium. The group coiiii*M ts the i.iiuilv 
EmbaUoiluridie with the I*ltiillostoiitulir, lux^sesMug ehaiMclers 
common to both, but also so many icniark.dilc .sjiccial p»*c'uliaii(ii s 
a.s almost to warrant the form.ition of a {>cp.ir.ite I’.miily lor its 
I'cceptioh. TIu' ty]n', X. ifjmiiiius of Liiiic.eus, is a IVit of \riy 
curioas aspect, with htnnigi ly ibhled lips, end, eiitjncoiis p/occ.-se.s 
on the chin, and eiiotmoiis 
feet and claws. 'fb*' two 
middle incisors ore i-lov to^ vki 
gctlior, and so large as to nm- 
ccal the siiiall outer ones, wlnh 
ni the lower jaw tlierc are hut __ 

two 8 maU incisors. Tins .ip 
parent rcsem bianco to a b‘o- 
dent actually led the gi c.d 
nutiiralisit to remove this p,.;. si. skui 
specie* from the Hits ami rhijUiim. xi 
Piaco it ill his •order fr// CCS or ^ 

Kodonts. Similarly tho ii(‘xt grmqi rvhinopnniatn , represented by 
a single species, il, microphylhnn, might also be elevati d into tlie 
rank of.A iamily, for it is verv clillii ult to deterniiiie its exact 
HflCiriitiisska of cross relationship attaching it to4he Xtjrft ridir. 
on tho ^pno,' hand and to tliis family, in wbiih it is here pbii’ctl 
provisionaUy, on tho other. This lurious species, distinguished 
irom aU/oOlor MicTochiropicra as well by the presence of two 
phalangea l tho indox finger n.s by its remarkably long and slender 
^il projept^g fur beyond tho n.-irrow interfcmoral membrane, in* 
hubita th6 8tU)terrau6an tombs in l^^ftypt and dcbcrtcd buildings 
generally frdin north-east ^rica to liuriuuh. 




of !!him>jiowti Vn 
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Subfamily IT. MolOSSillflD.— Tail thick, ]>ro(lueed far beyond tho 
pust(‘rior margin of tlio inicrfeiiioral memhr.ino (except in Myata- 
tumt) ; Jegs short and stimig, with welhdevcloped idnibe ; upia r 
incisors bt rung. This subfamily iuelude.s all the species of Kmloh 
/oMMr/r/a; witli sliori and strong legs and broad feet wlien*of Ibo 
tiist toe (and ill most species the liflh also) isimieb ibii ker lliaii the 
otheis, and furnibhe»l with long curved bail'-, w iih w« ll-developc«l 
callositic.s at the habO of the tiiuinlw, and with a .Mugh* i .or ot birg*' 
iqipi'i* iiicisots ociiqiying tho centre of tlo' bp.ui' httwo ii th«* 
canines, lii all tin'. s[»ccics tin* fc(‘( uie Ipc ln-m th.* wing* 
nienihi'.iMc, wliii'li folds up very ])cili*clly umh r tin fi'i. ai!ii and 
Ifgi; tho iiitrrfi'iunral mcmhr.im' is rcirai tile, ln ing no v.il 1 ,* l>nk- 
w.inU and foiwar.ls alniig the t.iil, and thi-. |i<*\\ii nf \.ii\ing it*j 
supcitirial exti'iil must I'onlcr upon the.se lials L^nai ih.t.iii\ m 
qiinklx changing the tliii-cl ioii ot their Ibglit, whi n o!.!i ■ il to 
ilnnhli- 111 pursning their swiltly-tlying iii.miI pic\, whi- ’i llmir 
cNtieiiicly cxpaiisihlc lit»s iwidentiy eiiahle them lo .si-cuie with 
ease. 

(lump I. -T.iil I roduecil hi-yoml the po.slrriijr margin 

of the in(«'i fcmoi.d mf-ml'i am'. 

i'lh'irnnh i {, f' 1 , /111! .J,. }ii h:.IIux mni'h l;iig»'r than tin 
othi-r liM--. .iml M p.ir.iblt' fiom thi in, i‘nr-» m p.ualc, is n-pn-smitcd hv 
a singh -.jin ir^, (/. tnnjnn ! of laigr M-'i* (f'lirarm .‘l 1 im hes) am! 
\ciy jict iihar a^pn't, iiili.ilnting the lml->-Miil.iy.in .snhn'gioM. Tins 
spiM ii s is m ail v naked, a cnll.ir mily ot thinly ^ple.ni h.iiis half bin - 
roiiiiding the m ek, ;ind i.-> I'm iher nmi.M kiihle I'm its em>i mmis throat 
b.ie amt eniimis mil .ing poiiehe.s. 'I'he fmmer 4 oii-.i.tsol a great 
semieireiilar foM ijfskin lc»rniinga deep [toneli imiml I lie m*ek hi-m alh, 
••oliee.ding the oiili< esof hllt^e Mll'i'lllaneous peet«n.il '.d.inds wliifll 
di.ehargeaii tiily Ihiid of iiisnll'ii.ihlv olh iiMM; Mmll. Tin' iinir.ing 
poll! Il IS fm lilt'd oil iMi h bidi' h\ an evteiiMmi of a fold of. skin tiom 
1 h«' siile. fit the hoti \ t o t he infri iftr sm t'.iee -• oi the hiuiK'nis a m i t eiiinr 
III the aiih i ior p.irt ot tliisjionih tin' inai'.ma i.-> pl.iei-d. boi lignri':. 
<i|‘ th«‘-e tliioaf s.n s iiiul notes on tin* n. I* of tlo‘ miming [loiicht 
bi'e ( Vm//. p. 4 i'i), pi. x\i. 

jy.i/i)s.s//s, / I or pin .t or ", iijtpi i imi-.oi- elo*-!' together i!j. 
flout, with ten speeie-., is if-tiieteil 
to tic tiftpu al ami Militjopnal n*- 
glolis »)!’ lie New Wo: hi, 'lie* 
wo.mI. nt «»t , 1 /. //' //S' (tig y'l) 

exlilhu . the gi m lal physiognnni^ 
ot the li.its ot thi.s gemis. .i/. 

/;'/,»///•//., ‘I •■111. ill speeies, is \elV 
emnnuiii in fit/pit ;il Afiieii 'i. It 
inhahit^ the hollow trnnks of palms 
ami f>lh«l t’ei and JiKo the I’oi»ls 
fit hoii f -.. 'Die Mah M and remah -i 
live apalt (as, imheil, .'ippe.iis to 
he file (,ee III llio.d it iiot in all 
bp* 1 1 '*.. ol l*als). In the hollow 
llUlll ot a p.llni two eolonii s wi It I n;. S_*,_ III ail of .l/n/f n«. Iinn< 
di.'-eov ell (I, one coiisl.stiilg ot liom !« lismi, /*/ « ■ . /< <*/ 
l.'iO lo'^iio iieli\ i'ln.'d.s, eXi Inslvelv males, w Idle theollui w..., i mn 
pO‘a'd ot h inah’s with a male lien; and llmie among lh* nl. 

7 / //*',// ./s', i or . 1 , //, upiHi iiiei.-iii> tiai.iLe 

front, ill' hides twint\-one speeir , 
iiihahi'.ing *he tiopual amt .'^nll- 
tiopn il [ alts of holh Ijemi-^pln le-.. 

The lljt.. of tlie I’l.'its of thl-s o,,|ij^ 
me eM'ii iMoie exi'an'- il>le Ih ii. in 
J/o/o'w/s, in III. my (*1 the «-|»m ii , i i , 
ill ill" wooih nt. of tbe head ol 
X. 7//f/<’/«'//.s, Il J. show iiig \ I'l t il al 
wiiiikl"^. X. Oshnm, one ot tlc' 
laigi .t .s|.e( ies, alone e\ti mis into 
I'jiiiopc, itli'l hiis hfjcil t.ilsi II a i tar 
lunili :is Swil/erlainl. X. j'llmf n'^' 
liom tic- .M.ilay rininsnl.i, v- n nimls- ii;. .v-: - ii.m ! .,f A */< o;/, ,.,//< ,, 
jihle li"in the < xliuoi'limiiy toiiii IkiIimui, y*/... .s, 

of jt t lai .. A' /'/ f/.sj /< ' // s/ s' islie.illv I'f". 

as niijiim'ii :is M. ohsinrns in tiojiii .il ,\iMeiie.i, and pxtfnil.> f.nlhei 
north d'alifoini.i) and stnilh tliaii th.il .'^■peeies. 

(ir')upll M'htncinn'. Tail pei foi at in*^ the iiilei fi nim at num 
liiaiie, and ajifiealing Upon its U[»per bUti.iee. 

Thi.s inehnles a .single geliils ami spieii's, ij'-luri nn t nh, i rnlnfr' , 

a veiv pel ulnr ioini lestiiflid to New /e.daml, whii*, wit!* 
(Jha/uinitifms tnhmnlnhm, it rej.Kseiils tie' whole imlig»ii.in'^ 
iiMliimalian fami.i-'*! theidands. 'I'hcie aii* thiee di^fimt plial.inL;* 
in the middle liiigi r ; the greater pait of tlm w uig-im nihi.iue i , 
exceeding! V tliiii, hilt .1 iiaiioW portion along tlm lore.iiin, tin ‘■ot'' 
of the hoilv, ami the legs is reinaikidily thick aii'l halli iv 
beneath this thii keiied ]Mirtiou tlm wings are tfihhil. and it i- 
cvnleiitly aii.ilogoiis to tin' thickened ]»a't *»f the anti imr wing-, in 
liciiiqiteious in.seeis and to the elytra of tlio CnlrojtO r>f, W itii tie 
wing" thus encase<l, this .specie.s is tho most qii.uli npi flal ot Hat* 
Other }icciili.iiities of btruetiuc are found in the mii iik.il li tmin *>1 
the claw.s of the lliuml'S . mi t'jcs, whi' li ba\o ia« li .i sin.ill l.ilon 
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from itH conoave surface near llic bnwi in tlio sole 
of lljc foot aud iuforior surfiice of tl)ti leg, as shown in fig* 84. The 
phmtar ftiirface, including the toes, is covered with soft very 
lux integument deeply uTinkled, nnd each t<M? is marked by a 
c entral Joiigiludinal groove \\i11j -Ix it grooves at riglit angles to it» 






1 jfi. SI I liiiinb nn«l l.pg anil Pewit of A/usttU'ina tu7n rrulata (t-ulargi'd). l>ob8r 
J'roc. Xoo!. iSw’., isru. 

.. 1 i't tlio genus Jlrniiihtrfi/Ii/s {f!»'ch}liihr). The lax wrinkled iiilegn- 
inejit is ('(•iit.niUMl along llie jnfeiior llatteiied siil'Xaeo of ll)e ankli* 
;ind leg. 'J’lie.si* ])eeuliiii it ies aj)]HMr to be related eliiiibing 
Indfits 111 the speeies. See llir AMilei’s rennirk.s in /Vee. Ziiuh Suc.^ 
l.sr«'., I*. 4b8. 

FtnnUtj riiYi.i.osroMin.i]. 

The Hats inelu'led in this faniily aie readily distingiUNhed by the 
jnoseni-e of u w«dl-ili*vrlii|ied tbinl |ibalanv in tin* middle linger, 
;i.s.sotdaleil either distinet eiitaneous nasal a]»i'endages, or with 

welI-develo|ii‘d eentral Upper incisors, or with lioth. Ibilikc the 
JlhinolojihidiVt tlndr eyes aie generally large, and the tragus well 
de.vulotied, iiiaiiitaining almost the, same form throughout lliu 
species, however imndi the tuilcr pai ts of the body may vary. Their 
inr is of a dull eolour, and llie face and b.-n k (in tlie Stenodermata 
X .specially) a re oflen marked willi white streaks, ns in the rtcropudidiVy 
of which they take the plac(i in di,, western hemisphere. A few 
.species, probably all those with the tail and inlerfeinoral inuiiibrano 
woll-tleveloped, I’eeil principally on insects, wliilo the giealcl* 
number of the specie.s of the gron]ts Vantfnjn and (tloss'tphafjx 
at»pear to live on a mixed diet of iiiscebs and fruits, and tho 
JfrsmodoiitfSj of whi« h two sj»eci(‘s only aie known, are true blood- 
suekiTs, ami h.i\e their teeth and intestinal trael speid.illy inodified 
in aeeordanet* witli theit h. tbits. Ijiniitcd to the tropical and sub- 
trotiieal pails of C«*iitia) and South America. 

Siihfaiuily 1. liobostomiiKB. — Kostriks opening by simpio 
ipertuivs at till* extiemity <d’ tlie mnzzie in front, not margined by 
a disliii' t no.s(5-lcaf ; ejiin with cxpamled leaf-like np|)ciidagc.s. 

it imlmlos two genera. In ('hiltnnjrO via (six Kpeciea) the crow'll 
of tl>e lie.id IS imalciately elevate I aboNe the faee-line, and the basi- 
cranial axis is al- 
most in tho sanio 
piano as the facial, 
while ill Mornifws 
the crown of tin; 

Jicad is greatly ele- 
vatiid above the f.iee- 
line, and the basi- 
cranial axis is almost 
at right angles to 
the facial ; i X, pin r 
in both genera. 'J’hc 
latter genus coni a ins 
two spci ics, wliidi, 
ill their \i ry peculiar 
jdiy.dognomy, me prrdiably ll. . most reunirkablo among the 
many .strangii forms I'xliibited by the ilillerciit .species ol this 
order. 

Subfamily ‘A. Pliyllostomince. - Nostrils opening on the upper 
hurfaee of llie imi//le, the n i-iJil ajiei Lures more or less surroinided 
or margined by well-«le\elejM‘d cutaneous apj»cnihige.s, forming a 
distinct nose-b^id ; diiii wilh warts. 

(.iioup 1. I'll III ftif/'i. Miiz/.le long and iiarn»wr in front, the 
distance between tin- e\ « . gi uerally less than, rarely cgnal to, tho 
distiuita from the e\«‘ to tin* e.\ln*mity of llie. muzzle ; iiosc-lcaf 
well-developed, h"i slio*- .sliaped in fumt, laiieeolato lichiiid ; 
inleifeinoral meniln.iiiii wi II dcvi loprsl ; tail generally distinct, 
lui’idy absent; inner margin of the, lips not fringed ; i \ or 
pm j or ‘fi ; inobiis with \V-sh «ped cusps, ii.miiilly well-<iL*veloi»od. 

Nearly all tin* spe<-ie.s of I'itmjnjri upjieur to Ik*, insectivorous, so 
tliiil the term applied to this group cannot ho considered iiidieutivo 
of 1 heir habits. A few, if not all, ]»robahly supplement their iiiHcct 
diet with fruit. Vavipiiras sjH-rlnnii (ilu; largest Hat in the New 
'World, forcaiifi 4*2 inches) i.s .'Ciid to Im* wholly fnigivoroiw, and 
Marrutus mnerhuusu iip]*cars to jtrey occusionally on siiuill HX^eciua 



IIi'Mil of Mi‘nno])s hit! hit'iJlii. Dobson, 
Catiil. Cliinpt. Jirit, Mm, 


of eastoru b^iaphere, 

rospecU ' v > * 

The ipd^Wmay bo divided into, tw^ 
tail is produced to tlie hinder margin of 
or perforates it and appears upon 

ill tlio first section fall into ‘ / 

three genera, Lonchoi'himt, 

MaerntuHf and Mncrophiflhm^ 
the first-named including a 
very remaikiihle speiies, L, 
fturUn^ witli an exiraoidinurv 
long in>s3e-leaf and jieciiUmly 
large euis and Inigi. In the 
.second seidioii an* iiieluded 
the gciuTA Viiwjiiirns^ Liphi)- 
.sfonutf tSt’/ii‘ofiluinat TntchifoiJK^ 

Ph yllinhiriiui^ I V/ yUostomn , 

Ti/lasiomtr, Mi tunny Carullitt, 

and llhinophtjlhiy all, wil 

the exception of the last, dis- 
tingui.slied fmiu <»nc another 
and tlio pri'.sence or ab.•^ellce 
TraMiiftipHy Plttil/ndfrnKty and the 
eacli re pre.se u ted by a si ugh' .species. 


[CHIBOITEKA. 
which it 


larding as the 
' ifnlineiiiihniue 
iucbided 



turn. 

ell elly by tho forni'hf< 
of till second lowei^ 

throe last-named anVf , 

Pli t/Unatoma TiagtSiu^ ^ 





arm .'1*2 inehe.s, next in jioint of size to I'amjtyruit 
a w'ell-kiiowu sprciis in South America; Ph. clongalwm]u 
SO) dill’ens in it.s .smaller size ami nuieli larger no:H*-leaf- ,0 
hrcvicauday a .small s]*eeie.s, i.s guierally found rcjireKeut^ (ll ^oP 
lections, and cxlenially so closely lescniblcs (rtosHOpJuiga 
(of tho next group) th.it it has olti*n been coiifoniided itli dibit 
species. It forms a conmcling link belwecii tilts group 
next Jihinojdtiflht pniniliity ion aim 1 '25 inches, tailnofio, 

Miiallest K iM»w II .s[>ccics of llie faniily; it is furlher dintingjUlshod 
by the narrowness of its nudars, wliich do not form W-fi^E}>cd; 
cnsji.s, ami )>y tin* vi‘i v Mini 11 .size of the Lust upper molar, . 

connecting it, and conM‘(|Ucnlly the grouj), with the iSttnoder^!b^h\y 

c . 




Tm. 87.- llcaU i4 r//»> >v «»/W« /•/< nn nmmi, shoxilnj^ flbrlUatcd tongltlja* **' 

Jiolt.suii, (.Wr. Ciiuopt, /Jnt. Mm, ' ^ ^ ' 

Group II. (llnssophaijir.- long and n arrowy' J inn#Cii> 

reinttikably long and extensible, miicli Htteniiated towarijs tho j.ip, 
and beset witli Vi‘ry long filirorm roeurved papillm ; lower lip wUlia 
wide groove abo\e, and in front niuiginiMl by aniall wartiS UOK- 
leaf small ; tail .short or none ; i pm Ij or J or J, Ot-fO? I'»-- 
teeth very nan o\v ; iiiolars with nariow W-.shnticd cusps, sb.lhei$iutts ’ . 
indi.stinct or al>-.eiit ; loi\er iuei.sors veiy small or deciduon$i. . . 

The ten apeeies included iu ihi.s i:roup leprcsent 
which are dusliiiguislied priiieipally by dilfei*eiicc8 in th^ jfOTlSi 'fipd 
number of l!.. te.cth, and by the ]>resence or ahseUoa^^^tili' 
z\’gomatie. aielu s. The foiiit’iind position of tho upfier ib’ 

c.vtiemely variahle. Jn ff7f».v.w/'/o/f/ft and Upper 

iiied.sors form, as in the Vttmptfriy a continuous row 
c.’iniiies ; in Motitphylla and Tnchnoylnhsa they are sepoftttM into 
pairs by „ narrow interval front ; while in JjMMkogUiiBIS^r 
(ifosaonifrfcri^ ami Cft/tronydrrifi they are widely setoirs^d tod 
jdai'od in pairs near tin; c.'iiiines ; in tlie first four gonc^l^tpp lu«W 
incisors are present (at least upi^o a certain age), in 
they arc dcciiluoiis even in youth. Tin* zygomatic 
in I'hyllontn'fcri'ty (M/ussonydnriSy and ChmronycUtiH, - ' “ *i‘V: 

I’lie. typic.il species is iJhutunphaya sirricinaf whi<di 
ro.semhle.s (*tiruUia hirrirnuduy botli in external form.aUl* * 
that it ha.s frcipicntly been cunfound<'d with it. lUlou 
tongue (wldcli it i)os.ses.scs in common with other.! 
group) led Spi.x to dc.sci'ihc it as n very cruQt 
{sainjnistKjri crude! itisima), believing that itwus USCd^'to j^ 

Ihnv of blood. 'I'liis view is, how'ovcr, altogether 
tion, ami from the oKservntion.s of OHbuni and Otb 
that tin* poeuliarly shnpeil longue is used, .by tho , 
c;ise of the Macroylosai among the frugiVoroUS JFT 
out the pulpy cu ii tents of fruits having hard rbiu^>.^ 
the sp«*eies of this gr*»up appears to consist of bo^thfCw 
uml tho long tongue limy also bo used for 
tlio dei']i eorolhe of certain llowers. - ' 

Group III. SfawdermcUa , — Mtizzle 
br^^d iu front, the distuuce betwqeu tho 
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Ik;. H.S.- Hciul of Cnittn io .snier. 
Dobsiiii, iat. Chii'upt. lira. Mus. 


iiig (rarely oquol to) tlie diaiftoce from to tJio' extremity of 

the muzzle ; uoso-leaf diprtS; horae-slioe^f^i^^ iiL= front, lanceolate 
liehind (except to fttid Oeniur4o)\ iuterfemoral mem* 
brane always bmund ; tail none $ inner inurgin of the lipa 

. fringed with f ^ J P'f*^ i* i or 1 or 4 ; 

.'^'pi:e^olar|^|i^;mD]kik (except in Stuniira), the latter with 

/4Mfli(Saye otMt^iCtowds margined externally by raised cutting edges. 

' AltlioillWithe aro generally easily dLstiiigulshed 

. oii|i^iu the peculiar hhortiiess »aiid bread tli of the 

^ fotiu of the niular tcotb, (ttM-laiii s])ocic}s of the 

resemble lliose of tin* ibniitT in ^•xU•l•nttl 
^|^^?;a^reoiiig almost absolutely in tin* fonn of tlic nose-leaf, 

. and tragus, and of the warts on tlio chin. These, 
ireiiinDMtt'm ahow that, while the form <d' tln> teeth and jaws li.as 
.$^#:«jibdiiled to suit liie food of the ariinials, th<‘ external 
9, boiug but slightly uffeoted by this (-.nisc, liave. remained 
I samoi and now indicate their tonimon ori'.du. The food 
I Bats app ears to bo wliolly or in gic.it imrLtrce fruit. The 
ciea nave been divided into nine genera, distinguished 
d of the slviill and toi-th. Artiht'u.'i^ with live, include s 

^ _iem the well-known fnigivorous J’at, A. prrspiciUtttits 

so common in colloction.s. Stcnvih'rtua achraAophilmn^ 
Jamaica and C’uIki, associated willi the above, and scarcely 
“ ^til^ishable externally e.vce])t 
-its very much .smailer .size, 

(altogether in the ali.seme of 
Ijte hoiitoutol plate of tlie palale 
^turnira lilinm, while 
JI*ifetog with the above in the form 
ibid 'nose deaf and ears, dillens 
Ih»m*<>li the apccies of the f.nnily 
,iV its V Idngitudinally grooved mo- 
-few,; 'jWhicli rosenihle those of the 
„ j!f^^ypr6ua more ejosidy 

v/.tMn^hoae of any other I5a(s ; and 
'"ths^l^SQnce of tufts of long diller- 
v‘^mtly«tolourod hairs over glamls in the sides of the neck shows 
^'^t'Snotlier character in luinmoii stdl moie remarkahh*, which 
\caii/sr:arccly be conaidered, like the, Icet]), llu' re^^ult of uihi]>tive 
Veniurio is the type, of a gemi.s distinguished fiom 

, , ^t»^ier7na and other geneia of ilii.s group by tlie a)»sciice <if a dis- 
; . remark.ihle foiiii staiid.s alone among 

!tli[9,mciesor Chiroptcra, and, indeed, in its peeuliur and grote.s«pie 
phyAo^omy is unrivalled among knoxMi ni iminal.s. 

',/''!6tOWp IV. iM'?//io<ftm./tvs\--Mu/./,le slmit and eoiiieal ; imsedcif 
^nlcrfeuioral ineiuhrane- very short ; tail none ; i A, pDi ?, 
e ' i I upper incisor,H viny huge, trenelmnl, oecupUng the whole 

. . . between tlie canines; pre.niohirs \try mu row, VNitli shar]i- 

Ipngitudiuai crowns ; molars rudimentary or iiuiie ; stomach 
’■ ’.'greatly elongated, inlestinilonn. 

V There are two genera, without calcancum or 1 rue molars, 

' , ait<|.^pAy/Z(Z, with a short calcaiieuin and with a single rudimen 
" on each side, restricted to tVntr.il ainl South America. 

‘ \J)iimi)dti8ru/ils, tho commoner Mpecic.N, is a little larger than the 
Bat of Europe, and abundant in certain parts of Sinith 
'^'^Asuorico,' whore it is very troublesomo owing to its nttaeks upon 
animals, sucking their Mooil and orteii leaving them iniich 
from repeated bleedings. See Va.mi’IKK. 

' / ' K(i.s.sil r-Hunirrujuv. 

. "■ v of Chiruptcra exteuil as far buck as the Uj'per 

'-’Eocipej^f Europe and America, if, indeed, the bod.s in wliicli they 
, ;xha.vt|)^n found are rightly considered us bclongin.g to that age. 

' (NyHitUvriuni) par Ufinuns, <lc.scribed by Cuvier 

' gypsum of MoiitinarL^^^^^ Ls vciy like a small spucinieii of 

distribuU'd K. srroliinu'i\ C. rrJoj’ and ])Hscvs of the 
p;|^BOetion, nnd N yeti ledt's serotinus^ have boeu ebaraetori/ed 
^ njh from tho Eocene of llie United States, and VespertUio 
^/.pictet, from that of .^witzcrlaml. From the Qiiercy 
, .deposits comes JlhinoiopJtits autupuis, Filhol, hut these 

doubtfully of Eoceuc age. I^ahvDnydcns (allied to 
t>), with P. rohasfiin^ Vesper u no, with V. noetiduides 
and Vnspertilio, with V. uqurnsis, prmeor, uini 
11^0 bceu fouuil ill Miocene beds of h’rance and 
’'Tlipccue bone caves have also yielded remains, in all 
y allied to species now inliuhitiiig the same couutrie.s. 
^..hnhs, however, exhibit as much .specialization iu their 
lii(ttidture as any existing siieedes of ilie bamo familie.s, 
|^!(iilthe.ago ttssigm'd to the deposits can lie trusted) that 
.jrtmeo of Chiroptem must be referred to a very remote 
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Ghiroptiira.-^. K. Dolison, Catatoftue of thf Chiroptrra in thr 
Muteum, 1878, nicluiliui' descriptkinn nr all the Npcch'S nf 
iiiMeducnt papers by the siinio author In Hep. UrU. Ajcjior. 
iToAl, ififoe.j Ann. May. Nat. Ilist., and linllet. Si,r Xttol. tie 
4fOBi9t9b»Aknd, Wini^emch. lieriin, and by Oldtkdd 'I'honia.s 
/fht.; II. A Itobm. Hecherchts Anatomique* ^ur 


OliDER KODENTIA. 

Terijestrial, rarely*' arboreal or nutatoriul, dipbyodont 
fdaecntal mammals of small size ; with plautigrudo or 
seniiplaiitigrade, generally ]Kintadactylo, ungiiiculato, rarely 
subungulate, feet ; with clavicles (soiiietiincs imperfect or 
rudimentary) ; with never moro tbiiii two iiicisurs in the 
mandible, and without coiiines. 

The upper iiirisora resemble the lower in growing 
iinintiTruptedly from persistent pulps, ami (except in 
jMijomorpha) agree with them in number ; the pK iiiolars 
and m(»l;ir.s aio, rooted or rootless, with tiibercuhited or 
laminated crowns, and arranged iu an unbroken series ; Urn 
nrbits arc not cireuinscnbed by bom*; the mandibular eoii- 
dylo is aiitero- posteriorly elongateil ; the intestine (except 
in J///o.r///.r) has a large ea*ciim ; tlie testes arc inguinal 
or abdominal ; the uterus is two lioriied, the cornua opening 
separately into tho vagina m- uniting to form a corpus 
uteri; the phiceiita is discoid.il ami deciduate; and the 
smooth et rebral heinisjdieres do md. extend backwards so 
a.s to r-over any part of the ecn belliim. 

The lioilcnts form a very compact order, readily 
distinguished by their large i liisc bshapod incisors, and by 
the absence of canines. Tiny include ]>y far the givute.st- 
nuiiiber of species (over 1K)0), and ha\e the uidi^^t cUstribn- 
tion, of any tif the orders of lei re.st rial mammals, la ing in 
fact co^iinojiolitan, nltliungh more abumlant in some parts, 
as in South America, which may be consitler^'d their head- 
quarters, than ill others, as in Australasia and Madagusear, 
where rc^ueseiitatives of a few genera of one family 
{Mtn’nlr) only are found, thus contra.^ting n*niarkably with 
the. In.'itrfirartis which constitute, at least half the nmuima- 
li.ui fauna of ^ladagasc'ar, but are \^itllout living represen- 
tatives in SoLitli America. 

If, as we, leave seen, the term cntomujiliagous is 
a[iplic;ib]c to rno.-^t htstrtinfrn, much more so, on the other 
hand, may the s[iccies of this great order bi! delinod us 
pli\ tojih igoiis, and this iiniforinily in their food and in the 
moile of ubluiuing it, namely, by gnawing, has evidently 
le.I to siicli c.orres[M)nding general unilormity in structure, 
which is observable throughout the i‘.[)ecie.s, that with 
ditliculty wc obt.iiii cdiaracters .sufticienlly salient lor (livid 
ing tliem into genera ami families. Altlioiigli, like the 
/fist rt it lira, they present inmli diver.sity of habit, - sonic 
beiii.g arboreal, as tho Squirrels, many stiecic'.s of wliicli are 
provided with c.iitancnm.s parachutes on wliich (hey glide 
from tree (o tree ; soiiio cursorial, as the Hares ; soiie* agile 
jiiinpcrs, as the Jerboas; some fossorial, us the great Mole 
Itats; and some natatorial, as the Heavers ami \Vater-llalK, 
- yet we do not find correspoiuling structural mudilicatiuiLS 
cuiiqiarable with those noticed in that ordiT. 



Fifl. S‘.i — Sulf View 1)1 Skull n' Capt* .Tntiipinf; Uarc ( /*< itetcs nuT, / ) v PM r, 

pit )ji.i\ill.i ; . 1 /r, aiuxill.i ; Ji niHliii ; /V, fiuutal ; A. Jiifi.miial ; y’l/, , 

.Vrt. niM.il ; »V/, H<|ii!imuh:il ; V>/, t\ invunif , / ./ f/ •fMifuj'iial , -IS ; 

o.V, 111 bill) hplii non! ; J\r, iiiij.stoifl biiDii. J loun, O..A .■/, Afau.i.uil, 

The Itodent skull is characteiizcd by the great size of the 
premaxillary bones, which completely st‘j>ai;jie tho nasals 
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from the maxillaries, by the invariuble presence of 
zygomatic arches, and by the wide um>ccupied space exist- 
ing between the alveoli of the ini isors and the molar teeth, 
and (except in Lafjomnrjfha) by tlie antero posteriorly 
elongated glenoid cavity. l’i»st*orbital processes of the 
front.ils exist only in the Si|iiirrel', Marmots, and IJarcs; 
in all other genera lh'\y are rinlimentary or altogether 
absent; the zygoma never sends u[»wards a corresponiliiig 
process, and the orbit in all is freely eontinu(»us vvitli the 
tem]H)ral fossa; tlie latliryinal foranum is always within 
tho orbital m:ire:iii ; in immy sjx'cies the inlra-orbital 
foramen is very (in some as large as the orbit), and 



Ijo do, -S’ lviill (if Uu'^tri.c (|ijv ). /, ti-nip rai imisrle ; m, inn'‘Wt<T, 

in', piii'liiMi Ilf in ti r 1 1 .iii>tMii i i-il tl.t'iiiiirh tin* iiifr.i oibitiil fdiaiiu'n, llui 
tiUpouur ludvill iry in r\i* niiitt.inls between it inul (lie iiuixilhii^ bmu*. 

transmits part of the ina.sseter muscle ; the zygomatic arch 
is varitni*^Iy thivt^loped, and the position o! the malar in it 
is u-ieiL as a di^tingnisliing character for grouping the 
families; tlni nasals are, with few e\ce[»tioiis, large, ami 
exteaitl far Inrwarils; the parictals are nioilerate, and there 
is generally a distinct interparietal ; the [lalate is narrow 
from l)_‘l‘ore. backwards,- this is especially protiounceil in 
the Hares, where it is reduced to a meie biidge between 
the ]iremolars,-- in others, as in llie great lioJeiit Moles 
( /i/ ///<//«r. //'//. i ), it is extremely narrow transversely, its 
width being I'e^s than that of oni'. of the molar teeth ; 
tvmpinic bulla* ossea* are always jiresent aud generally 
large; ill soim* gerier.i, as in the. ( {erbillcs ) and 

.lt*ii)oas ihe.rtj are su[»[>lcmcutal mastoid bullae 

uliich form greil liemisplierical houy .swellings at the ]»a<k 
of the skull (si*e fig. S'J, /^v’) ; in those genera, and in the 
true Hares, the meatus amlitoriu.s is tubular and directed 
U[)wards ami ba( kwards. 'I'hij mindible is diuraeterized 
by its abruptly narrow oil ami r(*uii(ltMl .sym[»hysial part 
.sn[)])nrling the |>:iir of l iige incisors, as well as by the 
sncill .size of tin; coronoid piocess and great devch>pmeiit 
of the angular [loition. 

The dentil formula \aries from / r JJ, jm /// !| 
(total ‘JS) in the Haros and Jlabbits to i f, c JJ, /on J}, 
m -i (total in the Aiistraliiin ^Vate^-ltats ; but in 
the vast majority of the species it pre.^iunt.s striking 
uniformity, ami may bo .sot down typically as i ], c |J, 
/o/i { or IJ, ///> In /.no(unnr/>/iit only are tlicre more 

than a singhi pair of incisors, and in tliom the additional 
p.iir are small and placi d ijuite lieliiml the middle pair,*^ 
and in this giou]) alone dues tlie enamel extend even 
])irtially to tlie b.iek of the tooth; in all otlier.H it is 
re->lricl' d to its front .surface, and .so, by the faster wearing 
away of the ^oftia- slructnros behind, a chisel -shaped O'lge 
i.'i always maintained. I>oth the uj)[>tjr ami lower incisors 
are regularly curved, the npjier .slightly inoro .so than the 
lower, and, tlioir growth being continuous, should unytliiiig 

* Trofcsvir l(ii\l' v ifin.-irbs [Pifir. /ix.l, Snr., ISSO, y«. G.’i.'i) 

** 'rii'i Utridaou'i Kinl.ii uml tlie jn).->tt ri()r doi-iiluous upper incisf»r-% of 
lioi Uaia»it have Imu^j Ut* uloiowii. Uut I liavo rcf**utly foiiiiil that 
uiiUMni Ralituts pusses-, iti aiiaiiii)ii, two anti-nor ujipiTanfl two lower 
de -itlunus iucis‘»r9. IbiTli .lie hiiuph- eiiuic.-il teeth, llu* sacs of which 
3 ii«* iiurely onihcihh’il in the guui. 'riie up]ier is imt mure tliaii one- 
tvudredlh of an inch Joiig, the lower lulher largei.’* 
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prevent the normal attrition by which their length is 
regulated, as by the loss of one of them, or by displace 
ment owing to a broken jaw or other cause, the unopposed 
uiiiised incisor may gradually curve upon itself until a 
complete circle or more lia.s been formed, the tooth, 
perhaps, passing during its growth through some part ot 
the animars head. The niohir teeth may be rooted or 



1*10. 01.- Wrf H-.iI .ijjfl Si-i-iimi lli)oin;Ii .Skull uf Castur i>ho\i*iiif/ 

till- '-i-iiImmI i.i\ii\. iJic gri iitlv-ib-\i‘liiin‘«l rinbiiial Iiiiiifilai, fhu tuoilc* m 
iuipIsiiituiiMii III lilt- l.tu;r ^-roiMiiK' cliisil-cdgcd iiimur, ftiul UVvj turviil 
r»iOtlc*ss iiKil.u-h *' 

rootless, tnbcrcukitcJ or laminatiid ; and this diversity of 
stnicturo may ])C noticcil evem in tlie same family. iWhen 
there arc more than tlircc back teeth those which precede, 
tlio In.'-t til ret* have .'^nccecdi'd milk teeth, and must there 
fore be considmi'd jnemolars. lo some s[)ecieH, as io tho 
Agoutis {/J(fsf//i/orl{<ln‘), the milk teeth are long retained, 
while in the allied (Javies (('(triiiLc) they aro shed before 
birti). 

Tliere arc generally nineteen ilorso-lund^ar vcrtebriC (I'l 
thoracic and t> lumbar), and their fornss vary in tliu 
dillerent genera ; in tlie cursorial and Icajiing species the 
lumbar transverse yirocesse.s aro generally very long, and 
in the Hiiri'.s there are large cumprc.ssed liypapophyaie.s. 
Tlie cimlal veiLebim exliibil as mueh variety aa in 
/nifrdir>ir<f, from their rudimentary cMiiidition in the 
(luinea Tig to tlieir gnat si/o in the Jumping Hares anil 
prcJien.'iilo tailed J*i>rcnpim*s. The seapula is usually 
iciiTow, with a long aeromimi : the clavicles may be 
altogether abseni, or imperfect, a.s in the rorcupiues, Oiivics, 
ami Harc', but in most species they are well developed; 
the Inimeiiis lia.s no snyira-coiu.lylar luraiiien, and tlic tore- 
arm bone^ are disliiiel ; in nius't species tho manus ha.s 
the digits willi phalanges normally developed, tho pollcx 
rarely rndiment ary or absiMit. In contrast to the normal 
coudiliun of the ]>elvis in /nsrefirord, wo liud here largely 
developed ischial ic and pubic bones, with a long usually 
oxseou.s syrnpliysis ; tlie femur varic.s considerably in form, 
and there i, generally a WLll-deliiied tliird trochanter; in 
the. Seimine and liy.strieino Undents the tibia and fibula 
are di.Ntim t, but in the llat.s and other MurinoH, and in 
the H.ues, these bones aie united, often high up; ihe pes 
is much more variable tlinn tlie manus, the digits varying 
in mimbi r from five, as in the Sipiirrcls and Rats, to four, 
as in the Hares, or even thri-e, as in tho Capybara, 
Yiscacha, and Agouti ; in the Di/nnMx the metatarsals aro 
greatly elongated, and in .sekrne of the species, as iu the 
Jerhoas, they are ankylosed together. 

TliLMiioiitli is divided into two cavities communicating by 
a con.stricted orifice, an anterior crmtaiiiing the largo incisors 
and a posterior in wliicli the molars are placed, the hairy 
integument of the face being continued inwards behind the 
incisors. This evidently prevents substances not intended 
for food getting into tlie mouth, ns when the animal is 
engageil in gnawing througli an obstacle. In the Hares 
and i^lcas tlie iu-sido of the checks is hairy, and in some 
spiries, as iu the Pouched Rats and Hamsters, there arc 
l.irge internal cheek pouches lined with tho. hairy integu- 
ment, which open near the angles of the mouth and extend 
backwards behind the ears; in the**^ New-World Pouched 
Rats {Geomyidsa) the pouches open externally on the cheeks* 
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The tongue pieisents little of that variability in length 
observable in the preceding orders ; it is characteristically 
short and compressed, with an obtuse apex never protruded 
beyond the incisors; in most si)ecies there arc, as in 
Inaectivora^ three papillee circuiuvallata) at the base ; and 
the apical portion is generally covered with small filiform 
papilla?, BOine of wliich in tlie Porenpinos {IJyatri.v) heroine 
greatly enlarged, forming toothed s[>ine.s. 'riie .stornacli 
varies in form from the simple oval sae of tin; Sipurrcl t«) 
the complex rumiimnt-like organ of the Ijemmiiig. Tn the 
Wato^-^5o'le am]»luhiiis) and in the Agouti 

procta agouti) it is strongly constrii'teil between the 
cesophagus and pylorus ; in the eoinmon Durniouse tin* 
oesophagus immediately before tintering the stonnuli is 
much dilated, forming a large egg-sliapeil sae with thiekeiujd 
glandular walls, and in some other spi‘eies, as in A fy/Z/Zo /////.< 
imlmwni and in the neavi*r, glamlular masses are attaehed 
to and open into the canliac or pyloric t)oaches. All 
Rodents, with the exception only of the species of Dormicf‘ 
(J/yOJp/rfa), have a Ciecum, often of great length and saccul- 
ated, as in the Hares, Water-Voles, and Poreiii^ini's, and 
the long colon is in some, as in the Hamster and Water- 
Vole, spirally twn'stetl u[>on itself near its eoinmcnceiiiciil. 
The liver is typically divided in all, but tlie lobes are 
variously subdivulod in the dillerent s[)ecics (in (\tprnini/.^ 
they are divided into minute lobule.'^); and the gall-bladder, 
though present in most, is absent in a few. Tn most 
species, as in many /nsfYilrani^ the penis (which is generally 
provided with a l)one) may be imne or less complettdy 
retracted within the fold of integument surrounding the 
anus, and lie curved bac^kwards upi»n itself under cover of 
the iutoguincnt, or it ma\ be carried forward some distance 
in front of the anal oriliee, from which in the brecaling 
season, as in the Voles and Marmots, the prominent testi 
cular mass se[»arates it. 'The testes in the rut form 
projections in the groins, but (except in L(tgtwntrj>fi(t) do 
not completely leave the eavity of the abd(»men. Prostatic 
glands and, except in I.ffyfuvnrjJht, vesicuhe seminales are 
present in all. The uterus maybe double, each ditidon 
opening by a separate os uteri into a comniun vagina, as 
ill LeporidXf ISinuridu ,, and /fydrur/nvn(.Sy or two-horned, a^ 
in most species. Tim mammary teats vary in number from 
the single abdomiiial piir of the Hninoa-Pig to the m\ 
thoracico-abdoininal paiis in tlie Hats. In tlie Oditthmliila 
the teats arc placed high up on the .sidt:s of tiie body. 

The ]ieculiar odour evolved by many Rodents i.s dm*, as 
in the hmetivora^ to tbe. secretions of special glands, which 
luay open into the prepuce, as in Mua^ Arnrohi^ (U irttua^ 
ifec., or into the rcclaiu, as in Arrlomya and Aidarudus^ or 
into the passage common to both, as in the Heaver, or into 
pouches opening near the ami.s, as in the. Hare, Agouti, 
and, Jerboa. 

The integument is generally thin, and the panniculiis 
caruosus rarely inueh developed. The fur varies exci‘ed- 
ingly in character, — in some very fine and soft, as in the 
Chinchillas and Hares, in others more or less replaced by 
spines on the iip[»er surface, as in the Spiny Rats and 
Porcupines ; in several genera, a.s in Xerus, Acorn ys^ 
JHatacanthomys^ iLchiothrij', Louche res, and /Jehmomys, the 
•spines are flattened. In the muscular structures the chief 
peculiarities c^re noticeable in the comparatively small size 
of tho temporal muscles, generally so largely developed in 
^nsectivorxit and in the gnsat double masseters, which are 
fhe principal agents in gnawing ; the digastrics also are 
i^emarkable for their w^ell-ilefined central teiidon, and in 
many sp^ios their anterior bellies are united between the 
mandibular rami ; the cleidoniastoid generally arises fnim 
the basi-occipital, and the pectoralis major is eonnccte<l 
with the latissiinus dorsi ; in tlie Porcupines and Hares 
the tendon of the flexor digitorum lougus and flexor 
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hallucis lungus are coniiectod in the foot, while in the 
Rats and iSquirrcla they are separate, and tlio flexor 
digitorum longus is gcMierally inserted into tho liullnceal 
metatarsal. (See Dobson, Journ. A not. /V///.v., voi. xvii. ) 

SrnounKU T. tiODEKTlA SIMPUri nr^XTATA. 

IcMkiilH with two incisors only hi the ii|nn i piw, Iimmui' their 
ei.aiiiel eoiifiiied to their IVont sinfaers. 'I’lu im hn.itnin.i .ire 
lii'iilriMte ;iinl dislitjel ; the tlbllhi diK*^ lot .utuMl.ile vitli the os 
.Old I lie If.sh-s aie iil)«loiiiio:il, and ilesi riid {'t iiodn.illy only 
into ihf iiigiiin.il i an il. 

Seetuni I. Sc i r i; oM o i: I' ir A. 

Zygoin.itic areli sh-ndcr, chiefly hnined hs tin- ni.il.ii, wliieh is* 
not Mijipoitiil li\ a long tna\tllary jii'oeess extending hnl.wirds 
hoiie.ilh it; jiosi -oiliital prot esses [iresciit or ah''i nt; infia-oi hital 



op«‘ning sniull (except in A no/nahnofs) ; iii.indiMi* w ith the .nigiilar 
put riie'ing fioni tlie inleiior sin f.iei* ol’l he hony sik ket ol (In lower 
iln isoi ; el.ivii les well-developed ; filmla clistnu'l. 

Fftnnfjf I. An’om M.niin.v. 

Aihoieal Uodi'iits, having their litnhs conneeted hy a |•ntaln•oll i 
exp:in.'.ion siijtported hy a e.irtilaghioiis process aii'.ing from the 
ol* riMiitin; vNitli .L long liaiiy tJ*il Iniving larg** .•-eales on its interior 
Sint. ire ne.ir its root ; with si\te»*n pairs of nh , and wilhoiil jiosl- 
oihital i»ioi-e.->sis of the liontiils; pot | ; inol.iis nut tiibcTetilate, 
w ith tiansveise enarnid folds. Kthiopi.m. 



Kn., a’. - Anuinafui un julfji ns M'Xtni. J’loi . 


AwiUtiliirii.^^ with (0 live species from* Wi-.st Xfii* i, .ihun- ve- 
prewnts the family. The peculiar caudal se.il*s, w 1 m\ h eviiii utly 
st th<‘ animal in elimbiiig, and the positi'>ri of tbe (‘arli dniJti.s 
.suppoit of the parachute, an wi ll .diown in the .ibove todeiit 
(iig. yy). 
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Family 2. Sgivbtpjs. 

Arboreal or tecreatriol UodcntB, witli cylindrical hairy tails^ 
without scales, ami with twelve or tliirtccu i|air8 of ribs. Skull 
with distinct jKiBt-orbital processes ; infrii-orbitiil oiienitig small ; 
palate broad ; pra ^ ; lirst upper ]»i ornolar very sipali or deciduous ; 
molars routed, tubercular. 

Subfamily 1. Sciurinee.-- Incisors compressed, foim slender, 
tail long and hairy (I’nic Stpiiircls). (^)sinopolitaii (excluding 
Australian r<*gion). 

There are four genera, rirromys ^ — limbs united by a cutaneous 
expmixion forming a p:iin<'liiite, tlm supperting cartilage of wliieh 
springs from the carpus, ineluilis llie Klying Scpiirn ls of both 
hemispheres. #SV//trav, witli more tluiii eighty speeie.s, eumjirihos tho 
true Tree Hcjuirrel.s, 'I’o this group also tn-lriiig the Sliort-eared 
Squirrels 4)f tin; gi iiera Xrnuf and Tamin^i ; tlie lii'st-imnied, 
distinguishctl fnun ,Scinrus l»y possessing only two })airs of mam- 
mary teals, 1»> tJje •■ojii})aiativelv hhort tai], and by tin* fur being 
mixed willi fl itfi-ut d spines, includi s a few African s|M.‘eiea which 
live in burn)\v8 ; sejarated by the. presence of large internal 

c)ieek-j)()m‘he,s, inelinles the \vr]l-kno\vn (li ound S<iuirrels of North 
America, of whicdi one Kpech*s (2\ oNifdicu.s) extends into North 
Kurope, and Asia. See Sl^uniUKL. 

Su))fainily 2. ArctomyiiieB. — Incisors not compressed ; foiin 
stout ; tiiil short (Marmots), rahearctie, and Nc3ai*ctic. 

,SfH’nnophihi!t, ilistinguislieil hy its large cheek-pouches ami by 
ibo abseijci? or rudinumtiiry <‘ouditioii of the }iol1ex claw, resembles 
Taniim in the .slender form of the body, and connects the Marmots 
uith the true Squirrels. The distrihuiiou and habits of the B]>ecics 
are similar to those of Tamitis. Cynomya, with shallow cheek- 
)N>iiches, long pollex claw ami stout form, includes the wull-kiiowii 
l^rairie Dogs peculiar to North America, wiiichlivc together in large 
com7nuuitios, inhabiting burrows which they excavate at short 
distances apart ; they feed on tho Imtfahi-grass wliich ctivers the 
plains. The .small burrowing owl {Athene cunic.ulariu) and the 
rattlesnake are often found inhabiting their biiriows, the fornuji- 
pT(»bably availing itself of the coiiveniemaj.of a ready-made liald- 
tation, tho latt<*r coming there, to feetl on the young Marmots. 
Arciotni/,s, distinguis)ie(l by its rudimentary [ndle.x, iuelude.s the 
true Marmots. See Mak.mot. 

Familif :i. Hai’i.ouontida:. 

Terrestrial Rodents, distingui.shed fnnri Sriuridit by tlie iibscnc<j 
of post'Orhital pmeesses, the depressed form of tlu3 skull, and the 
rootless mohirs. JVeinolai\s the fir'll upper om^ small. 

IFfipIodon,, witli //. rnfits'y from North Am<*ri<*a we.stofthe Rocky 
Mf)uutaiuH, alone re]iresents the family. The habits of the single 
s»^*<*cies are similar to tlmsn of the ITairio Dog. 

Family 4. CAS'i oniPiK. 

Natatorial llodents, with massive skulls, without j)ost -orbital 
proee.s.se.s, with iiiaiidihiilar angle rounded, and with .scmi-roolcd or 
rootless inohii'H witli tv-ent«*ring 4’iiamel foltls ; pm |, 

Castor, with one Hjir'dea only, C. Jil/rr, thr lietiver of the iiorlhcrii 
parts of A.sia, Kuropp, ami Aimiiea. Tlie uppc'r molni's arc 
suhe<jual, < {ieh with cuu* iiiteni.il and tw’o «‘xtenial enamel fold.M ; 
the ut<imM<',h Iwim a large ghimlnlar inns^ situut4‘d to the right of the 
(csoplmgeal oriliec ; the :iii d slid urethro-geiiilal orithes ojicn within 
a common <*loaca ; the tail is broad, Ijoii/.oiitully llatteued, and 
naked ; and the liiiid feet are wehhed. See IJnwKu. 

Seetion 11. M YOMD UI'Il A. 

/ygomiitic an h slender, tlie malar larely extending far forw.’inls, 
and iiMially supported below hy the long yygoniatic, jiiolcss of the 
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^ ^ iM); claTides well^Toloped (except in l^iamys) ; tibia 
and fibula ‘ ^ ^ 

' ‘ ; Family 1. :> . , 


'V- 

jean, and 
ttykaU baa 
and 

!ti< 


Arlioreal Rodents, with lon^ 
short fore limbs. Tho intestine is withoUt1iif4fbdSt^ 
contracted frontals ; the infra-orbital foraitieuiaiilmil^u 
narrow ; and tho mandible has a long and sIeiulei^il$piMj 
J*‘M -]- ; molars rooteil, with transverse enamel fdf 
and Ethiopian. ^ - w 

There are tour gcneiu with 
biisliy, distichous tail, simple stoiiiach, and large tnolk^lb^l^^ll*^^ 
iii.iikcd enaini'l folds ; MuM'ardintis, with If, • 

coninion DormoiiHc, distinguislicd by the cylindrical 
t}ii<‘kene(] glamluhir wall.s of the t*anljac extremity of tfib' ' 
Fliomys, w'ltli about six species, with luffed and difltickf] 
simple stoTuiicli and smaller molar tieth with concave mUfUS 
faintly inarkcil 4>finni(>l folds ; and Craplriiirm, with tWO 
with short eylindiical tail ending in a ]»encil of hairs, .||lii$;,V^ry ' 
small molars iilmiist witlumt traeo of enamel folds. Tlie'l)btni^ . 
form a very natural family, distingiii.sbod from all OthOT'lthdentB ' 
by the uKscnce of a ea>ciim. In their habits and form they ei^t^tently 
closely ap])ro.i(‘h the Scjiiirrels. 

Family 2. LormoMVlDiE. ' | ' . 

Arboreal Rodents, with rudimentary clavicles aud'v^ted'. 
tnberculute molars. ITe.niohirs none. Skull murine in 'fbrm,\but 
the temporal fossic are eomjyletely arched over by thin plates ajn^ng 
from the temporal ridge and malar hone. lnte.stiiic with .ift '; 



Via. -LophUtmya -imhttmi A. MiliiC'Kdwsrds. . 

lAphiomys, with Ts. imhami (lig. 95), alone represents^ ihe 
fami ly. This very e.xtraordiiiary species from nurlh-oost Africa differs 
from all other Undents in tlie ])eculiargrauulated plates which cover 
the temporal fossie, and from all the species of the soction to the 
rudimcnlnry < onilitioii of tho claviefes as w’ell as iu the pOSCCsrioO 
of an oj»pi>s.ibh; hallux. 'I’lie hair is very peculiar in stmjitQlCi ■fkd 
forms a crest along tin? back ami tail. For full dcsciiptipll A. 
M line- Ed w arils, L' Inst it at, x.\.vv. p. -IG. , 




maxillary ; no post-orbital }*r<M*i ssi*.-, ; iuha-orhilal opening vari- 
able ; iiiandiblo with the angular )iait arising from tJie iuferioi 
burfaco of the bony socket of the lower incisor (except iu* 


Family W. Mukida:. V 

Rodents of various habit, hut geni'mlly terrestrial ; 'With oott- 
trotted frontals, with the. lower root of tlm maxillary zygomatic 
)>roe,ebs more or less flattened into a perpeiKlie.ular platO ; ^jtb a 
slmrt and slender malar, generally reduced to a splint betwtwn the 
maxillary and squamosal processor ; with (in typical form^ii'high, . 
jierpeiidieular infra-orbital iorameu, wide above and naiWw. bClOW f ^ 
with conn>re.sHed lower ir *isor.H and rooted or rootleSC -WOlars, 
luhereiilaU* or with angular enamel folds. Rremolars ftO|lC. . 

Ill Sminthiiiic) ; pollex nidimcniary ; tail genercdly |fhd. 

^ '* 1 ' . 

'iiiis large family iiieliides more tliaii one-third of att' thc^pcol®* 
of Rodents, iiiid is represented by tliirty-livo 
distiibutioii. TJieso fall into two sections 
rooted or rootless condition of tho molars. 

I. Molars rooted. 

Subfamily 1. Sminthinsd.— w 
Hubtri angular, widest hcluw; incisive foramina Ijg 

Sminlkitif, with one sjiccics, S, twgrtwr, a Rat-lf 
iiig northern Asia and Europe. ' ■* ‘ j ^ . 

Subfamily 2. Hydromyinan. M •}, 

lobes : iiifra-urhiial oufininirV'rascaiitie.. «fliuwsftl< r«inariaailwid ^*1^D0VC « 



i ; iiifra-urbital open inn '’cr«sccilti<v 
ive foramina very smaU. . 



uoDJnrrxA.] MAMMALIA 

Jlydrcmys^ widi two species frotn Austrslia, Tasmaulu, and" New 
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Ottinea, lacludes watec-Rato of the Australian re^on, with 
'jiartially wchhedf^oes^N' They ' are distinguished,^ from all other ' 
wdantubK.jy^'jl^ ^ 

flattened spines ; tail densely hairy. 

\ ‘ “ P. ?asi«rws, a small Uormouho Ulco 8])eeieB 

jiai' inhabiting the roeky inoun tains of 'rravancoro. 
'^^Cmbillinas.^ -Incisors narrow, ni<dav« with traiis- 
auditory bulla) nssoa: usually largt' ; hiiifl limbs 
't^' generally long and hairy, i'ahvaiotii*, Indian, and 

^^ith Hourly fifty spc*cioH, has a oouxti-UNivi' with 
Jfe^^jsubfamily. Paclujuromiis is di.sUngu!>hcd by the 
of the auditory Imllu!, as \v( !l as by Ihs^ .shoit llodiy 
cd'tail. Muxtromys^ atinnij'iy and />(/.>// /////v dilha in the 
\ hiolarSi and uro nijiivscntcd by a b w -pci ii-s, all fioin 
Jrica. 

oily 5, Phlasomyinoe.- Imi.sors bio.id, molars uith 
lauiimc ; tdaws large'. Indian. 
nys^ with P. ctinuHtja Umw tin- riiilij»]'ini's, and Xtsn/riu, 
[it Species W'idoly distrihutrd l.hn.iiglKMit. Iln‘. Irniiaii lb -ion. 
tter (distiiigii is 1 mm I from Iho fonm-r g*-mis by tlu* shml, 
/j^huaked, scaly tail) iimludcs tlin (.nsit Jl.iiidiMoot. Kut of India 

bSuhlramUy d. Dendromyinau. 1 iicis(jrs convrx in front, imdai s 
•;%il)^1[$alate ; oars hairy ; (daws long. Kthiopiaii. 

■’ genera, JJaulronufs, Sttatoiniiit, and J.oj/hurnvufs, indinb- 
;||'litfreral species of miiuU Monsr-likfi loHlints willi Iho habits of 
V,'l)pAiico generally, Ihongli sotn(> burrow in corM-lR'lds. 

» ' ‘^^hfamilv 7 . Cricetinaj. iM<dais lulu'roulab*. i.arg.‘ inhmal 
: k*noUcfie.s. PaluMiK'Idt; and Kfdiio|)iiin. 

y ' uf tto three cein'ra, Crirefus, and Crlctio/jnjs^ tlio 

'^'Isi&j^'distinguislK'd from the otlicrs by tin* grooved ufipor ini*isor.s, 
'^SKS^f^acmtoniu-s U sc]»araU;d fnuii Crirctaa by tin*, tuborclos of 
r-^;.|l|^-^Qlkr teeth Ixiiiig unaiigod in thrcics. Tlu* cluM k pouches in 
very large, and their wall.s mv eonneeted with nriseiis 
eroihg^ fl-om the lumbar vertebra*. Tho la-st-known .sprt irs is 
'^Qi^^firwn^ntaHius. Soe ( I a jm .s ri-, k. 

' ''j§pbj|i^lhily iS. Murinoa. Molars iubeniulate, at le.i.st in \ out li. 
'€^^li>pouehes ulnscut. Tail scaly, more or less naked. Commo- 

' polfisn. 

'.This iucliulos tlic typical murine fornrs, divider i into fifte,en geiM’ra 
overthrew Jiundrid species, ot* which marly half, however, are 
. 'ctilitaincd in thegonus Aftc'i. M. (kcumunus, fhecumiiion (ii^y Ihil. 

mus(^iUits{AvCi MorsK)aro familiar exam]d(*.s which have bei n 
( ilittwUCpd ill ships into almost, cvciy pait. of the habitahh* world. 
'^lis^Aeomys tho .skull and teeth are as in d/ax*, but. tho fur is mixed 
'.’UHt|lshai*tiilattciied spines. A, dimidutluH ]irosentstho appearance 
'<xf.ft\littlo Hedg(*hog when its .spines are »‘recled ; it inhabits the 
^ StOXl^ deserts of Arabia IVtricu ami Prdc.'^line, and feeds on bulbs. 

' AB^Wthrix^ Urtrmys, and lJapalo/.is\ the ]at,t(?r with about a do/en 
species, ero limited to tlm Aiistudiaii region. Brachijtarminys^ 
SlUtfMya^ Ilallomys^ and lIijfhKjronnjs^ each with one or two species, 
peculiar to Madagascar, wdicro they alone reju-eseut the order 
TrolocIu‘iluH^ Ochtodoa, ami //r.v//e'An/( //A’ an* New-World 
thi irn-iuding many .speehs rep re.se ii ting the 

Old-World Miec, hut distingnislM d by the indenting eiriim-l folds 
molars. Of the remaining geneiii, lieiil4rodon^ w’ilh gr<Miv»Ml 
ineludcs two very remarkable Ibibbit-Iike s]M-eics, one 
' lill|lkbitlag Pulagoiiiii, tho other Tii'i ra del Fuego. 

t or Jiouth'tis. 

0 . Arvicolinis. — Medars composctl of triangular 
[ ploc^ ultenuilely ; limbs moderate ; tail moderate or shoit, 
Palocurelic and Nearelie. 

with over thirty Spiades, ineludcs tlu*. Voles, of which 
vtl^'lrieU>*Vole {A. (Ufrfstis) and the Water Vole {A. amphihm> 
exuiuples (see. ,Volk). Myodm^ distinguished by 
iVK)t-soIo, includes two speeics, of xvhich J/. Innuuts, of 
Peninsula, is reiunrkable for its extraordinary 
(aec is rcpie-scnled by a single large 

%ibethici<s (sec fig. 94), tlic Musk-Kat, or Miis4Uiis]i, a 
"Wtttcr-ltat with webbed toes, buL a laterally llatleiied 
^habiting the banks (»f rivers and hikes in North America, 
dome-roofed dwellings liko those of the Beaver ; 
haunted for its liir. 

hily 10 . fiiplmein®.- Molars us in ArvicoUnm; form 
1^, ear-conch rudimentary; limbs and tail very short. 

short claws, eoiincets the speeie.s of tliis subfamily 
Rodents witli tho Ari'icolinot. Siphneim, on 
leads to tho next family, which includes tin* true 
les, which chiefly inhabit northern Asia, elosi ly 
i Moles {Chrysochloris) in general form and lii 
i^t of tho claws of the fore loot (compare lig. 



Family 4. Spalacid.®. 

Rodent Moles, with very small or riKlimentary eyes and oar- 
concha, large claws, and sliort or riidimcntary tail. Form 
cylludrioal. Incisors large; molars nadeil, with re-eriteriiig 
enamid folds ; pulafo narrow. 

Subfamily 1. Spalacmoo. — Angulai p.ivtoflln iiMinlibie arising 
from tlie lower edge of the socket of tin . -..i i .u. ir-i... P.d.i aietie, 
Indian, and Ethiopian. 

Bpahix, with S. lyphlus of south-ea?,( Furopi*, s uijb tjie 
in.seetivorous tiolden Moles in the com]detu i xl. rii.d .ik-. '.wo of Uie 
e\t*, w'liuli is covered by tho hairy skin, j.Ijow ing i • '!..i .i.l.iptivo 
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Oo. itipfiinui atmundti (rnlur.eti). A. Miliu- l.ii .11 iN, Matmin/. 1 \btt, 
modi(i< atiuii ill \vitl»*.ly reiimviMi .s]mm*m*,s. in /»7/r.nv/(;^v, including 
sever.d spei*ies from ('Inna, Tibet, Malay IVniii.suI.i. .ind eaideru 
Afliea, the eye is V 017 Muall. 

Sul'iumily *L Bathyorg-iuafl. - Angular p:iii (•r the m.imliblrt 
art ing Irom the side of tlie .soe,k«*t of ihelowei nn i.oi. I'hhiopian. 

yAr/Zt/A/vn/v, with It. fnardimttN, the tilre.d Ihi'leot-Mole, inli.ibil- 
ing the Sind dune's along tho ^Mlu^t in the, vieiniiy uf tin* Cape of 
(hiod Hope*, iii (list ingmsln'd ehii lly hy its gp-ovi d iim.iins fioiti 
the odii-i s pecies ilielUiled in the gi'UelM. A //s and i h lotphtthiuSf 

the bnni. r \\ ilh sever.il, the, latter with one sp c ie-i, ami ditbiiiig 
from b»ii!i in tho presemM* of two or thren prmnolurs. 

luntnfu 5. (iLOMYin-ii. 

'reinslii.il or fn.viorial iJodeuls, villi large 'lieek-poliehes 
opeld'ig on the ehei k.s olit-dde iln linnith. '1 hi MiUiiino.-ssl bones 
:iie Mineh expanded, and tin* in.ibii.s extend loiw.iid.s to the 
laehi \ iMJiks, J ; niohiis joolei) or iooL 1 < ns. Ne.nefie and 

Neoli.ipienl. 

»Suhlainily 1. Oeomyinee. --Inci.sorsbioad ; m.istoid ro| .ip| e,ir 
iiig on the lop of tho .-^knll ; eyes .small ; cir-eoneli ruuiiij' iil.'ii}' ; 
jiMihs slioit, subeijiial. Fo.ssoiial. 

rA ''//<//•. / m//.v// tho common rouelied b’.il, of >»oith Ann lie, i, 
with dc jdy gu»oveil irieisfis, inhabit... the pl.iin.sol tin- Mi s'ssij.pi, 
]i\iiig in Imirows liko the Mule. Four other spei ie^. timo llio 
Hniiiheni Slides, Mcxie,o, and Ceiilial Aineiii.i an* ieeogni/.ed. 
Thn.ntiims Ltf j>oid("ij vitli ]»kiiii inei.snjv,, extends all «ivi r ( \iii;ul;i. 
aii'i Xoitli Amciiea wi'.sl of the Iom kv Mount. iins. 

.'siihl.innly 2. HeteromyintD. Ineisor.snnirow; ma.stoid ajipear- 
ing l.ngi ly on llie, top ol the skull ; eves ami eai.s moderate, 01 
lai,ge ; hind limbs and tail elongated. Teireslri.il. 

yi///f« A »//<//•. li.i-i tin* imdai.s lootle.s.s; 1). j>ni/hp.\t is the Kaiigiiroo 
K d of the dc'H'rt regions i*.i‘.t of tin* l{o» ky Mouidainx. I*t nuj/ntfhu 
Jill 1 //tfrroinif.t liavc rooted molars; the l.itter gfiius is distingni.shetl 
li\ the. i»r«‘.senee of llaltened .s[iines among tho fur, with spei le.s 
exti nding into Soutli America. 

Fanu/y a. I)riM»Dll>A:, 

Terrestrial leaping Rodents, of sletuh'r form, with el()ng;ited bind 
liiiihs. The im isors an* e«mipressed, the niol.*iis have. tran-VMso 
eii.im<*l folds, the iiifia-orhital opening is lounded and \ei \ hug--, 
the malar astemls in front to the hu hrymal in .1 ll.iltiind ])•!- 
jK*mlieidar plate (see fig. 89, j». 415), and the ina.sloid f-.nl i-l ’.he 
aiiilitory Imlla is UMially gieatly developed. 

Suhfainily 1. ZapodlllCO. Molais rooted; ci'tvii >1 \i'it<hi'a' 
fiiM* ; metatarsals .separate ; hind feet with live di /ds. Nean tie. 

Aitpus hiidffONtii'i, the, American .lumping- Momc, ^^!<lld over 
alino-.t llie whole North-AliUiri« all eonlim id ii.nn l..d'i.id< i to 
Mexico. • 

Subf.imily li. Dipodinsd.-- Molar, loot-tl. «oi\i,il \eiitbiai 
iiioro or less unkyloscd ; metatarsals unilid;Jiind fc i with ll tec 
fiinetioiiid digits only. V.d.earctic and Idhiopiaii 

This includes the true J.-ibo<ui. It lont.iin . tl ice gencia /Jip..s 



420 


M A IVl M A L I A 


[uonRWTIA. 


willi tlin*u to* •£-, and yllactatja and Platt/cercrmn/s with five, the last- 
luiiiiod ili.'stiii^uished by the lota] almriicc ol‘ ynomoliira, coiujirising 
iiMiiy spcrirs rvtriidiiij^ fvoin Siln*iiii to Nubia. 

Subfamily Pedotince.- -Molars routli*.ss ; utTvicul verleluw 

friTj mi'tulaisals st.*p:irale ; hind ffi-t willi lour dinitH. Kthio{>mti. 

atffrr, tho (Jsipo .rurnpiiij' I biro, ]»y far ifu* lurgost apoeiea 
of llu* laiiiily, extonda from Mo/iimbh|m; and Aiiftola lothc Cape of 
Hood Hope Si<* JicnijoA. 

Suction 1 1 1 M Y s r u I (' o M o n i* h A. 

Zy.^'oiuatic aioh sto:l^; iii il ir ijol supported In low by a rontinun- 
lion of tiio nnx'ilhrv /V- 5 i»iji il i * r«ri)r'>\M: inlri (U‘])i id op(*niii;^ Iar"(‘ ; 



In.. 'T. SUull of f/i/ii) in fuituts uipf/hartt (iCiiutMl), 

maii'ld'h with the an ^ular p.irt fn»in tlie outer sitlo of the 

bony socket, of tin* lower im-isor; clavicles perfect or imperfect; 
(ibula di.siitici 

Ftnnihj 1. 0« i < n.v. 

Teircstnai, i.inly fossoiial or nataloiiiil Ilodents, uith ]»eifect 
clavielie, .vud loii',( inei-ive, loramiua exteinlin^i( into the maxillaries. 
M.ilar with an inleuor au'de ; mol.irs with external and internal 
enamel fohln ; inamiu.iry t< a’s placeil Id'^h on tlm sides of the body. 

Sulifainily I. Ctenodactyliiiao. -M whirs semi-moted ; malar as 
111 llie two inner tors of tin* himl feet ^^ith a Imrny eond» 

and hinth-s. I'.thinpi.-m. 

tjihuii and both from North 

.\lriea, alone lepre-cnl tbo .subfamily ; tin* peculiar e(mibdike inner 
toes an* Used in diessimi; the soft fui. 

Siibl'unulv *2. Octoiloutinfjo. Molai senii-i<»ot>Ml or roolb*.ss. 
With simjde enamel lold-» ; fur soft. Ktbiwpian and N«*otiin»ieal. 

'rlien* are six ; 4 ener.i, itieludinw se\ er.il speci-.s of Ijat-like Ro<b*nts. 
n, f(nf,ni rtn.}fri'jn\ eomnnin in I’liili and l*ern, about, tbc .size, of a 
Rat, lives bke R.abbits in laruje conimunitie.s. h'trminjs tiipinis hs | 
the only Afneaii lepiescnlat ive. 

Snbraiiiily y. EchiomyiUiio. Molars semi-rooted or root»*d, 
with ileep, ( 111 veil enamel lolds ; fur iikuc or le.ss liaish, often mixed 
with spiiii'S. Neotropical and Ethiopian. 

jt with ./. .suutidrrianit^^ the H round- Hat of western 
Afiiea ; tin- remaining niim f^eneia aio all Neotropical. Of these 
}[tjniiotjt nni'i iiielndes M. cio/yo/, about 2 feet in length, tbe lai^'est 
sticcies of the family, eomuioii in South America, livin;^ in luirnnvs 
near w.atei, and feedincj on sujuatic, plants, ihtjn'ninif^ pitoriilra^ 
neirly as l iifo*. is arbon*al in h:d)its, and inhabits (aiba ami llayti, 
when* it is the hiri'est indigenous mammal ; the .sjieeies of this 
^euu^ .nr n markable for tlio nianuiT iu wliieh the liv'er is divided 
ml I mimilr Inbub i. nvlmm i-. jieeuliar to llayti and 

J.imair.i, .Mill ill ili • latter island (besides Rats and Mice, the latter 
prob.itily int i(.'ln. r«l) ajipr.irs tn be the <iidy indigenous nnainina]. 
in f.oiirJirrr'i aiel /-"rhinoituis most of the speeie.s liavi*. tlie fiir mixed 
witll ihlTtemd l.imeolate spines. 

Fn Hi i hf ‘2. 1 1 Ysrii i r: i has. 

Terrestrial orarb »red Rodents, of stout form, with siibef|n!u ainb.^ 
rtnd more or less spiny iiilewuiiient. Malar without an inferior aii^le ; 
the faei'l paitof the skull short mid broad; iiiolar.s with external 
.ind iiiteiin-l I'n.imel folds. 

Snbfamil/ 1. Spiug^urincc. Mol.irs rooted; elavieles perfect; 
soles of feel tub*'ienhite 1 ; teats four; t.iil f^eiierally ]irelietiHile. 
Arboreal. Nean’tic and Neotropical. 

There an, three o,*iier.'i, iiieludinjr several sj>eeies. Of theae 
Krt^Uiizoii dorsafuft, tin* Rrson, is ilistrilmled all over the forest 
rpoi-ms of North Amerii.a ; Stinrt.hrrcs ( • Cr,rcoIah*zs) firrhenftiJvi, 
the well-known prehensile-laili**i Rorenpim* of South America 
(li;'. b8), has Ih^ \\bole upper .surface of the body proteeti'd by lonj; 
xvliiie-lippe.d .spines; (*h:ffouu/H .•yu/n-p? is clothed with .strong 
wavy bri'.tlc.s; iu the last two «i‘uera the feet have four digits only. 


Subfamily 2. Hy^stricinae. —Molars semi-rooted; clavicles 
imperfect ; soles of feet smooth ; teats six ; tail not pvelieiihilc. 
Terrestrial. Faloiurctic, Indian, and Ethiopian. 

Jftjstrix cristMa, the Common Porcupine of southern Europe and 
noithern Africa, is typical of this genus, which includes several other 



l !».. ‘.tS — fSijni’tfien s jn vhvn^iiis. 

s]HH*ies from Ibo Iiidi.m legion. 'I’Iil* .spines are evlind ideal, the tail 
short and covered with spines and .vh'iider stalked open quills. In 
/tfhtrv rn /fist' ten fittn the Malay reiiinriula the spines aro flattened, 
and the, tail i.s lonw .'ind scaly, with a tuft of comprcsscMl bristles. 
A clo.sely fillied .speeje.s, /i. njrii'ffmt, inbabit.s we.stern Africa. Sco 
Poim;ui*Ink. 

Fttutihj y. riMxrmj.i.iD.n. 

Terresliial Rodent^, uitli elongated bind limbs, bushy tails, very 
soft fur, and i i laviele*^. Tlie malar is without* an iiifcrioi 
aiif;li', ami extends foiwaids to the laerymal ; tbc* palate is con- 
traded in front and deeply einarwinute. behind ; the inci.sors nro 
short, and the moJais divided by eonlinuous fohls into transverse 
laininie. NeoliDpital. 

I’bi.s simill family includes only three* s])ecies, divided into as 
many genera, (^//uirh ilJa Iduifjrrft and J^nffldluni penninuVl arc 
iestri<*!ed to tbe alpiiio zone.s of tbe Audi's from the northern 
boiindarv of I’eni to llu* southern jiarts of (diili, and LaffOsUmitis 
frirhodarff/ftts, the Viscaeha, to tlm paiiipa.s from the UrugUtay 
riviT to till* Hii) Negio. In Chinchilla Hie. fore feet have five and 
the hind four digits, llic tail is long and bn.diy, and the nuditoiy 
bulla; art* rimrmoii.s, appearing on the top of the skull ; Lag-idiu'ir 
has four digits in both ton* and liiud feet, and Lagostmivns three 
only in the hind feet, wliile, the auditory bullie are much smaller. 
See CHrM;jiin.A. 

Family 4. l)Asyi*iio(vnD.4:. 

Terre.stiial Rodents, with .subeipnil limbs, boof-liko claws, short 
or ob.solelet.iil, and rudimentary elavii le.s. Mandibular maaseterw 
ridge oh Mete ; palate broad ; incisons long ; molars ftomi-rooted, 
with oxtenial and internal enamel^ folds. Neotropical. 

With two genera : — Jhusyprocla, iimluding se.veral speeicarof sJciidcr- 
limbed, subungubite Rodents witli three bind toes, inhabiting 
(’eiitral and South America, one {D. cristata) extending into the 
AVest-Tndiaii Islands; and Cadnymys, with five hind toes, reinark- 
nblc for the extraordinary dcvebqmient of its zygomatic arches, 
which aro enormously expanded verth*ally, forming great oenvex 
bony <-.*ipmilc.s f»ii the .sides of tlie face, enclosing each side a 
large cavity lined with mucous membrane intenially, and conn 
muinVating by a small opening with the month ; Cu is about 
2 feet long, and, like, the siieeics of Dasifprocta^ lives generally u* 
the foivsts or along tl ' “ ‘ 

Family 5, Pinomyim. 

Terrestrial Rodent.*!, distinguished from /)a.vyprccfw/»hy the cVft 
upper lip and rather long uml bushy tail, and by the presence of four 
digits ill tlm fore, and hind feet. The manubrium is broad ; tlie 
optie foramina aro coiitkieiit, tlm incisors broad and the molara 
lootlcss, with-fold.s dividing them into transverse lobos. 
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This fjiTiiily includes hut a single s]>eciefl, Duumjtit hi'aniclcit^ 
known only from a single specimen obtained in iVrii, which 
roaeuihles CWw/e»ysyaca in the gciieiul form of its body and in 
size. It is regarded ny its doscrihur, l^rofessor I'oteis, as a ooiiueet- 
iiig link between the fainilic.s Octodontidx^ (^hinchinui.r^ Jhtsh- 
pructidsCy and Caviuim, 

Family 0. rAViiru:. 

Torrostrial or nntutorinl liodenls, witJi shoit im-isois, strong 
mandibular masseteric ridges, lung and cnrveil {lanic eij.itals, .md 
palate contracted in front. Kon* hs t witli fmir digits, hind r. i‘t 
with three; clavicles impi*.rfe«t ; molars di\ idl'd hy riuiiu'-l fi Ms 
into transverse lobes; milk terih slu-d l>elnn* biitli. oilni 
cliavactf^ as in Diwiproctuhc. iN cot ro|iii*:il. 

Cavity limbs and ears slioit, siihecjn.ij, tail none, im hides .sexeral 
species widely distributed thrungliuut South .\niene.i, e\teiidiiig 
even to the Straits of Magt'lhiii. from one ofwliieh aperrn^ proh- 
ably) the eonnnon iiuiuea>IMg is derived, liolicifttis has the 
and ears long, tail wry short, v\ith J). pttfajnninty a huge .speeirs, 
nearly 3 feet long, iiihahiting tin* gra\idly plains of l';iLigt»uii 
The palate is so inueh eontraeh d in front that the, prenifdars cd* 
opposite sides toueli by their antero-iiilernal edgi's. JlydioHuvrti'i^ 
with all the feet fully wehbeil, also inehides a single .spci it's, wliieli 
is the largest of living Rodents. The skull (tig. 1)7) isdhslinguhheil, 
not only by its great size, hut, also hy the enoiiuous development 
the lianmcipital processes. Sit Cw v .anil ('m^yuaha. 

SuBUUi)i:ulI. ROUIiXTlA Dl'PLIClDKNTJTA. 

llodonts with four inci.sors in the upper j.iw (two of ilieni m i v 
small, and placnl directly hehind the large middle pair), tin- en.inu 1 
of which extends round to their posterior surfaces. At hirtii llieie, 
are six of lhe.so incisora, but tbo outer one- on eaeti side, is soon lust. 
The incisive foramina an; large and usualh eonlhient ; the bi»n> 
palate is very narrow from before backwards; there is no true 
alispliciioid canal ; ilie. tibula is aukylosed to the tibia, and aifii in 
latee with the os caleis ; and the le.stes are permanently extern.d. 

Section IV. L \ c oM o uril .\. 

Characters those, of the suboider. 

Family 1. Laoomyid.v.. 

Terrestrial Uodonts, witli i ornplete rlavicles, subeipi.d limbs, no 
external tall, and short ears. iSkiill depres.seil, inmt.ils eontraetrd 
and without post-orbital processes ; pm } or ; molars rootless, witli 
tniuKVcrso enamel bdd.s. Val.eaictie and Nearclie, 

Layoniys^ witli about a dozen .species of small (Ininea-rigdiKe 
anhnals, iiilniliiting ebielly the immntainous parts of uorthein .A.'-i.i 
(from 11,000 to 14,000 feet), one sjieeb's only being known fioni 
Boutli-cast Kurope and one. Irom the Jtneky Mounlaiiis. 

Fiiinlhj 12. I) r.. 

Tom’.stnnl Rodents, witli iin]ii ifeit ela\ieles, elongated hind 
limbs, .short reenived tail, .iiid long e.iis. Skull compiis.sed, 



* Kifl. 0V». - Skull of Lrfiui timidus. 

frontnls witli largo wing-shaped ])ost-orbilal i»roce.sses (tig. 00) ’» 
joiolara ns in L(ifjim.yidtr. ( ’o.sniopolilan (exe«*pt Anstial.isia ). 
includes about twenty .speeic.s, which -all lesemhle one 
another in general external <diai‘Jieters. I n all 1 lie fore limbs h;i ve li\ e 
and the hind only four digits, and the .soles of tlie feet an* (Unselv 
-clothed with hairs similar to thosi* i-overing tlu; legs ; the iiim r 
surface. lid tho cheeks also is liairy. Although tlie family lias such 
^ wide distribution, the greater uuiiiIm rof the .species aiT le.strieted 
to the Palceorctio uud Ncarctie, regions, and a single speeu s onl,> (A. 
^ rasilieriMs ) extends into South America. Sec IIakk and Hauiut. 


ALTA 

FossfL Rodknti \. 

T’os.sJl rcpresenlative.s of all the abnvi'-delincd f.imil’.e.s w'iili Ui,; 
exception only of tho .small gionj-s in. hide ! imdi r ./ yn;.-. r. 
UtfpliHiontidiV, i^itph ittmytdiv.^ Spfflun.lj’, .uui li.iie li.-i fi 

de.seiihed from various depoio'N. ()i tl, ■ il... . ujest huelieu 
fiuiiid in the rpper Koveiie ol Kuii jh- and \ii. ii- i, nnl heli-ne. ti» 
the f.imily Sriurid::', of whicli tin g. in m / VV'./; ;!, /ys, 

TilimiiHs^ Ftrrattnff, /Iclisr mu] !/•/ //■./'- n.'.- :.■■», h»i.iil»r 
i.'cil trom the Koeein* of Nniili Annin i, a'ld / /. •, / u<mu 

1 h.ll i»r 1 tilth ,\mi rie.i ami Krain e, wliile i v.iiiipl i- vi e lei-ent 

; •‘III. S Xy///*//v ]i.»\ e been found in bed 1 o| llu .iii.- • I' lln liMii 
• ••luilrv. Other recent familie.s .I'.ri*- r. l.ih r 

dcjuj-it-., as f'udnrul.-r with Shtimfil/'r and /..'i < ir.nj ilie 
.'liiu . lie of l‘airi»}»e and North Ameiic.i, y'nuti ,t ,fn< < ,i> ,,, fi.c.M il»at 
I'f India, i.'tun . s fiom th.il ortJenn;in\, ati.i In. ijni h.im 
Nurlli .\meii<.i, w ilh /l/i/e ' //s aiid Mtirtit.i w?:! i’!u, 

fZ/'/'ic/v'., .iMil (^nirfdtlon fiiMM 111 .* ‘n .Munine, 

/.O; with F,-> ! h !' on e.xu-ndmg b.n K In tlie Mi i [ Indja, 

< t’t'inii ird.t' witli Fnfcpf'^i ft tf-i .ind Ut oLi( end i hrsdj , i 
witli ravinthts from tin; Jtlioeein* ol Norlli Aineiic.i, I.'nti'jii tfidie 
with Tt/fiiidmifs iiiul Mtioliiyus fioiii ilm J-’.iirope.ni Mnu eric, .nnl 
/ 'piindtr with l^tlicahiytts tioiii eoi i • sponding Nmlli Ainciican 
I bids. L.iter Tcrti.uy str.it.i li.ivi- Mi'bicd lonlenl unc.in.s mole 
I .'ibuiniantlv ; ni.in\ uf lln'in ii-h i.ible to leei nt gi-ina.i, nt c\i*n 
' cIomIv Mnie.i tc \ .,,-.:.d.ai le fi. . 

bci u ill- ei ibrd fioiii lii.i/llniu lione-e.ix i .>i. 

Ilesidi s fln.st* li lei.ible li» existing families, \i i.il n matii.s 

have heeii discovered wliieh eaiiiiot bi* .so elass'-d. Th* li.i\c ).. ea 
im-Inded in three f.iniilies . I.'m Imnnyid.t' with F^i nJ, ns Itutii 
tin* r.iieeiie, and /v‘/</i>/n//.s‘ and f iym nop/ m it tc^ tioiii tin- .Mioeene of 
Niiith .tineiiea ; 'riu'i'idohinid.r. willi Tht rnlnmns i xtmdmg fmm 
lln* I'.oei ne totlie TliiM ene of I'haiiee, .ind .//«//■#’(»//( y/s, /“./o'. 
and I hpniift'.'i \\inn tlie Milici-tii ; and I *os/<o‘iy/V//(/.‘r wifli t 'nsfol'oti/rs 
fioul post'l’lioi elie ilepo -Its ol Noitli .Vmetie.l, ,iml And>l<>i'li( tt .''ml 
Liiiomtfins ticni tin* lioin'-bieeeia.s of the island nf An«;m!l‘i. 'I'ht; 
lirst-n. lined f.iniily ajipi.irs lobe interinetli.ile in Iwn n iln ,'<>ii,i(d:n 
and { idii' \ the second is allied to ^'enyy/y/.f/.r ami lhp>nttd,v\ 
.01(1 tin* l.ist, loiineited with ('lttfH'/it/lidn\ meliidi - / 'i' 
e/ini.’y<s..-, .1 ‘-piM'ies exieedingili •^i/i lln* hii-.e 1 i»t e\istiug 

llodiiil - A loiuth lainily, J/i.M/Z/n / /s/fK, inchninig .1 single lossil 
form, V#.‘.o///c/*/y///i cr/N/f/^yo/i, aKo ul I ilge .M/'O, Iioiu !ln* riim eiie 
of Soiilli America, has been icteiied to thin ord* 1, I'li! it is evident 
that .in animal whiili, beside•^ pii-entmi; m.iir. ollni ‘tnieiuid 
ihlh 1 • iici-., piv four lowei imisois inmphiei, ' ni ri-ni'.led l»v 

iii.iiiel, .ind 111 whicli the Mainlihii) 11 i.-. 1 1 .1 iis\ ei se] v 

I'timl. .1 .ind the ni.i.xill.n ies aj’tuiilile fiicly witii 'he ij.is.il.s^ 
..uiind lie eonsidci‘ed as • oming undii 1 Jie di Imil lori nt .1 Joiih nt 

'I’liil-, like the / It i f I t'lo If .Uid < '/• i /'h 1 n , to-sil u mains nf 
/.'oy/z /y/yo .lie Ion rul as 1 . 11 It.u k ns tin* r,i,ei.|ic |«|in<l. mil "1 the.se 
‘oiiie .'lie eVell lefi i’.ible to oin nr nioJe jet 1 of, g. in i.i, .illd dilh‘l hill 
*. lightly toMii < xi -ting specie-., w liile .ill iillii m n.e I'tli.'i ■ pthli of 
lieillg « las-ed in reel nt f.imilusnr ne imiie ot i, . 1 h.--. iv leinti-il 
to lln'in. It bdloV.S thei'elole (if tin* age r.i lhet'i-d- 'h v. li n h 1 he- 1* 
rciiiaiii'. were found has hccii eoirectlv <li !« 1 m.iicil; lii.i' ■ . m tin- 
c.isc, oflln-e nrdcr.s .lUo, the liist appeal. ijiee of line lo- »' nl-- micd 
he soil.’ it! foi mm li t 11 1 hi‘i li.telv III I tiin , aiid (in i|nt -1 • > of i heir 

des, fUt nuiM he ileh’iied till the dlsc.c,,’v ol .'-.din t m.itill.ll 
admits of reh.ihlt* geneializalioii-. 

//.y f», /ioi/tnffit- (• l.‘. W .lU rliiMi -!■ " 1 ih - i'M .1. i< i- . 1 ■ i.'eileiit i.i,” 
1 /'/*; //<>/, Ml its,.), A/m .\'i* Hf 'i' •on! - il* ' I'J) lil., 

■ Hi’ (iCd 'laj'tlli-ll I >isl 1 il'iCli.ll ef Jlie 1 ‘.nil III I 1.' /'/“ >! f , I'Sria, 

I”' Ji.J 111 , III,. A'cf^«#vi/ //y.N/t.. // t.y f.n M<tniinn't>i m.I ii ‘ iti.j, ' (IklSj; 

i\ 11*- Itnt, f’fnv •( tf.'t. A\it . ^l , ji 'eJ (Isl''). Hi. .-I i. I II' ' --ii fn.Micea 

.i> ' I 'll” eiiini'.tii}.ec'n II I Ml rt n I.I .iei"“-*ii’i ri iiri I Clr ill" il 1 .'..'i N'lgej lU-i 
Ol.Aia.' Ml m f/. /' iini’- fh .s.' /*. / I'.h.iiri l!'''.>. latljl. btir;’’. 

I'l LtKfur^.ifht I/I .A f! . fhn/ rti-ii ■/, I', it 1 ! M-tiiii, ‘Oii 

rli< «'l.i“-jrn .Uiiiii Ilf ll.e Dolei /i.'o • ••, ' /’iv-r. /..fC .s.k- , Is', •. )i;i i.| *i,* ; !'• oiu*,-.sarr, 
lie niMi^:i*HIS, \ n.iuf- 1! I «■-. ill /iH.'i'r ' i' " '{ f A .1' Au-Ji't},^ 

T'.'i) 1 ; Minoiih !•> I'llei.s Ml \huiit h t»..// O'- il' '■ /{• t ! iiel liy 

Alstiili. \lli|i*'snn, lll.l.l ' 1 .11 1 |, Ml’lle !■ (|a\ ;il its. I .il.it ■'.!'» 1- 11 /'/ei, 

Xa •' ^ 1 ,s .• Jti Hif , Ahii 1/in;, Xti: ///.tf., e. 

I I'vil the .ihfivo .sections oil llie / ( tipnr i ^ ' .uul 

JI,I if I / we .lie irileliled to lU tl I I tidl'Dli. j 

()iii)r,i: TNdri.ATA. 

Uinler tills tvnii limy l)i.‘ inoliidml provisionaliy .« I.i'ieaml 

rather hetorngeucuiis group of nrainiual-, tlm ‘xi-ting 
ini‘ml)i*r.s of which form the, /hen/v/ and /Id/n-t ol I.itiii i ir., 
the llitiiiinitiditt and Fach fph rmnht of < i t '' f‘‘'' 

years ago it w.rs found convenient to ii -lrici :'n order 
to a well marked and distinctly circninseiihcd gioei., mm- 
prising the two .sections known -i.s /‘i /v’s.>-y A.'/ '//'Vr ainl 
Artl^ntiirtyJii^ and to h'live out sneh. i-uhiled lonn-, as the 
Kle.plmnt and Il yrax ; but the dUcovi iy of a \ii.st jiiiinlier of 
extinct species, which could not be broiioliL under th** dclini- 
tion of cither rcribsoJuctylc or Ai'tiudactx le L’ngiil.tlcs, 
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and yet arc evidently allied to both, and wHicli to a oert^n 
extent bridge over the interval between these and the 
isolated groups just mentioned, makes it necessary either 
to introduce a number of new and ilhdefined ordinal 
divisions, or to widen the scope of the original order so as 
to embrace them all. 

They are all animals eminently adapted for a terresUial 
life, and in the main for a vegetable diet. Though a low 
are more or less omnivorous, and may under some cir- 
cumstances kill living creatures smaller and weaker than 
themselves for food, inmo are distinctly and habitually 
predaceous. Their teeth are markedly heterodorit and 
diphyodont, -tlic* milk set being W'ell developed and 
not completely changed until the animal attains its full 
stature. The mohir.s have broad cri>wna with tuberculated 
or ridged .surfaces. They have no clavicles. Their toes 
are provided with bluiit, broad nails, or in the majority of 
CQ.ses with hoofs, more or less enclosing the ungual 
phalange-i. The scaplioid and lunar bones of the carpns 
are always distinct 

The whole group may bo divided into the Untjahita T>m, 
contairiing the .suborders Prrissothtrtyla and Arliothirfyln, 
and a less well-known assemblage of animals which may 
be culled ^uhnngtilafd or 
U }iyulata Polffdactylu, 

Cope has pointed out a 
character in the striic- 
tnro of tho carpus by 
wliich the latter are dif- 
ferentiated from the for- 
mer. In all the Stthmifiu- 
lata the bones of tin* 
proximal aud distal row 
retain the primitive or 
more typical relation to 
each other (see fig. 100). 

The os luagmmi of the 
second tow articulates 
mainly with the lunar 
of the finst, or with the 
cuneiform, but not witli 
the scaphoid, w'hile in 
the group to wdiich the 

vast majority of model loo. — i:jjr|jr u. idnt of intiiun kic- 

Untculatcs belolIL: tije X i- l'. a, r;clnis ; r. Cuneiform ; 

- I* 1 1 1 Miinar ; ar, hC’Jijjhiiiil ; w, iinritonn; w, innir- 

Second or distal row ha.s mim; /</, tinpc'zoni;^^, traiioT’.ium; 1 to V, 
been shifted altogether to 

toward.s the inner side of the limb (see fig.s. 107 and 109), 
so that the magnum is brought considerably in relation 
with the scaphoid, and is entirely removed from the cunei- 
form, as in the groat majority of existing mammals. 

SKIUJNOITLATA. 

Hy far the gieatt‘r number of the Suhimyulata are extinct, 
and of many of those whose former existence has been 
revealed, chiclly by the labouns of the American paliuonto- 
logists, our kiiowlfdgo is at present neccs.sarily imperfect, 
though daily extending. Ft will only be possible here to 
give any details of some of the more interesting or best- 
known forms. 

St ioktuic IfYUAffOlD^lA. 

This division is constituti'd to receive a single family of 
mammals, the aflioiticvs of which have long constituted a 
puz/.lo to zoologist.^’, 'riicv were ^ir.^t placed among the 
IlodcTits, to which animals tlu ir small size and general 
appearance aud habits gi\c them much su])erficial resem- 
blance. Cuvier’s in’Jcsliiiutions into their anatomical 
etructure, and <.*spccisilly I heir dental characters, led him 
to place them nTin>ng the l^nguliit(‘s, near the genus 
RldifftKiiros^ a position still accepted by many zoologists. 



Fortbei: ,k&bw|ledga of their organisation 
development birii caused'MiWEdy^vdsi Hns 




and mode of 
i&>Edy^vdS| Hndejr, and otfiere 
to disaseooiate them from this coimexiitoV atx^^^leir 
any agreement with any other knowu/formelf 
in a group entirely apart. Pal^ontmogy heS£^[ 
light upon the affinities of this anomalotfSi^jj^ 
group, as no extinct animals possessing 
characters have as yet been discovered. 

The dentition consists only of incisors ah^^. mo^ , 
formula in all known species being i J,. c ^ 

The upper incisor.s have persistent pulps, and 
longitudinally, forming a semicircle as in j 

are, howcivcr, not flattened from before backwaTdB,>"^'j'ili*^ 
that order, but pri.smatic, with an antoro-exterUilli.flm 
antero-intermd, and a posterior surface, the first ' two 
being covered with enamel ; their apices are cons^tle^tly-j 
not chi.sel-.shaped, but sliarp pointed. They are 
by functional, rooted milk teeth. The lower incisors, I^hv^r. I 
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long tapering roots, but not of persistent growth. ThclJP 
are straight, procumbent, with awl-shaped, trilobcd ctbwn^ 
ilchind the incisors is u considerable diastema or intervs^. 
The molars and prcrnohirs are all contiguous, ahd 
formed almost exactly on tlic pattern of some of the 
Peri8.sodactyle Ungulate.^, Tlie hyoid arch is unlike that, 
of any known mammal. The dorsal and lumbar vertebriis 
are very niimeroii.s, 2S to 30, of which 21 or 22 bear tibs. 
The tail is extremely short. There arc no clavicles. Jq thj^. 
fore foot, the three middle toe.s arc subequally developed^ 
the fifth is present, but smaller, and the lialliix is mdilAeia'^ 
tary, although, in one species at least, all its normal bofil^ 
are present. The ungual phalaiigc.H of tb e four outer digttl^ 
are small, somewhat conical, and flattened in 
carpus has a distinct o.s centrale. There is a slight ij) 
on the femur in the place of a third trochanters'.;*^ 
fibula is complete, thickest at its upper end, whertt'' 
generally ankykwcs witli the tibia. The articnli . 
between the tibia and astragalus is more complex thai!i/;in 
other mammals, the end of the malleolus entering 
The hind f(»ot is very like that of Rhinoceros, havifig'thw 
well-developed toes. There is no trace of a haHiixy^'Ml^ 
the fifth niclatarsal is represented by a small nodulo^mly*' 
The lingual phalanx of the inner (or second) digit m dM|>Iy 
cleft, and has a peculiar long curved claw, ' thSf 
having short broad nails. The stomach is formSjl'.^P^: 
much the same principle as that of the ^ 
Rhinocerixs, but is more elongated transversely.^ * ' 
by a constriction into two cavities — a large lew 
lined by a very dense white epithelium, and a 
cavity, with a very thick, soft, vasculat lihii 
intestinal canal is long, and has an arrangenfeltllj^' 
unique among manimalH, indeed among vorteb] 
for, ill addition to the ordinary short, brttrc 
sacculated c;ecum at the commencementV.p1P| 
there is, lower down, an additional 
pointed cflftca. The liver is much 
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no gal)vbl(tdder. The V.Min resembles that oi the tyjpical 

Rc^epie> The testes are 
- ■-*-^-''-^i«^»' .:The mreters open into the fundus 
' ^ome Rodents. The female has six 


, permanepi 
of thft' * 
■■teate,.,^ 

Pf 


kl^.in^aal and two axillary, and the 
kiy^Tas in the Elephant and Garniuora, 
.'distinct forms of Hyrax, difforing both in structure 
i which may well l)e accorded generic rank. 

„J<^^Holar teeth having the same pattern as ilinso of 
L' l ittfenrsl between upper incisoi-s Ighs than the width 
hi -tower incisors sligiitly nott-hod at the cutting edge. 
vp.7t L8, S 6, C 6. Of this Ibrm the earliest known 
\ Vttpsttsis, is the type. There are several other speeii-s, as 
and ha^essmiciMi from eastern Africa and Syria. They 

^^_J,|nOttntainou$ aiifl rocky regions, and live on the. ground. 

. , — Molar teeth having the same pattern lus f*afiro* 

■ (oxcept that tlie thinl lower molar lias but two lobes). 
\|htmal between upper ine.isois exceeding Ibe width of the teeth. 
TSSSr iheisora with very dialinctlv trilobed crowns. Vertebrje : 

li7, S Ti, C 10. The nienibcr.s of this section frequent 
i^tfl^/itunka and large braiicbes of trees, sleeping in boles. Tliero 
"^aM^ayenil gpecics, not distim'tly delined, from western and south 
arbortus and />. ilorsnJh. 'PIio nienibers of bolli gi*oup.H 
appM to have a power like that poK.sos.scd by the Lizards ealltsL 
of clinging to vertical surfaces of roek.s and trees by the 
their foot. See 1 i y u.\ 

V 'TbA^anitcmiT of Hyrax was livst ilr^rviboil tjy Pnllas (Spicilrgia ZooIogiraY 
minor momoirn, two very detuilnl arcotintM of its Htnictuio ha\c lecently 
'' iappClIMd— one by Brandt, in Mem. AcaU. JVaf.i:icien. at Petershourg, sfries vii. \oI. 
niT., KO. 3, IRCa ; and anolhi’r by in Ajiiialra lien actentm .\aluri/ies, 

WilM'Vi. tom. 1.. 1H74. in which r«*f«M-€MUM‘n to till ll»i* prcviouH literal in c will he 
^ fOUndt Tho mcchaniain by which the hoIo of tlin foot, is ciialilrd to adhn** to 
amdotll BUrfacea la (ully dotiurihcil by (r. K. liotison, Pror. Zoo/, aoc., IS7(». ii. 

J i^vmumw. PROBOSCfDEA. 

'/’^This namo hau been appropriated to a welbniarked group 
.i^C animals, presenting some very anomalous characters, 
'‘^lUed in many respects to the Ihitjulula^ but belonging 
;;acillth6r to tho Artiodactyle nor I’crissodat^tylo type of that 
.5ilifrder* It has boon tbouglit tliat they posse.s.s some, though 
not very close, aflinities willi the Rodevtia, ami 
with tho Sireniii. It is certain, how'cver, Unit the tw( 
.dpQCiea of Elephant wliicli arc the solo livitig re[)rcsf*nta(ivet 
tho group, stand quite alone among existing niaiiiiiials, 
Xdj^ering widely from all others in many points of their 
'/Structure. In some respects, as the skull, [iroboscis, anc 
thoji are highly specialized, but in others, as in 
.^ttip presence of two anterior venai eavoi, and in the striic- 
tho limbs, they retain a low or generalized con 
A considerable scries of extinct form.s, extending 
/ through the Plinccno and Mioceiio epochs, show the 
typo under dilfercut modiilcations, and in still nmn 
"" ralized outlines; and certain recently discovered forme 
: jbho Eocene of North America, if their affinities are 
Sy* interpreted, appear to link tho true Proboscidva 
’^£011^0 unknown primitive .type of Perissodactyle Gn 

'‘■Wim following are tho principal characters common ti 
(iKU)tingr entd, by inference, to the extinct, Prohoscidea 
; extended into a long, muscular, very flexible ami 
yvpviepjppaildt proboscis, at tho end of which the nostrils are 
and from which the namo given to the group is 
The teeth consisting of ever growing incisors of 
size, but never exceeding ono pair in each jaw, 
present iu ono jaw- only ; no canines ; large and 
lely ridged molars. No clavicles. Limbs strong, 
segment, especially in tho hind limb, tho 
ftadius and ulna distinct, tho latter articulatini: 
iy with tho carpus. Fibula and tibia distinct. 
^1^ very flat on both surfaces. Manus and pes 
i, and massive, each with five toes, though the 
thay he more or less rurliinentary, all encased in 
/^tegument, though with distinct, broad, short, 
digit tho largest. Two anterior vciue caviv 
auricle. Stomach simple. A caparions 
' (g , permanently abdominal. Uterus bicor- 



nuate. PJaiMhl^-.llpn-deciduato and zonary. Mammse two. 
pectoraL 

With regard to the teeth, tho incisors,' which project 
argoly out of the mouth, and are commonly called ‘‘tusks,” 
are of an elongated conical form, and generally curved. 
They are composed mainly of solid dentine, tho lino clastic 
quality and large mass of which renders it iuvaluublc as 
‘ ivory” for commerce and tho arts. A peculiarity of the 
dentine of the Probmddm is that it shows, in tninsvrT.se 
fractures or sections, stria) procce<ling in the arc of a circle 
from the centre to the circumference in opposite directions, 
and forming by their decussations curvilinear lozenges, as 
in the “ ciigiiiedurning ” of the eu.so of a watch. The 
enamel covering in existing species is conlincMl to the 
extreme apex, and very soon wears off, but in some extinct 
pmdes it form.^ persistent longitudinal bands of limited 
breadth. Tho tusks have small milk predecessors, shed 
at an early age. 

Tho molar teeth present a remarkable scries of modifica* 
tions from tho comparatively simple form in DinotherinMj 
with two or three strongly pronounced transverse ridges 
and a normal mode of succession, to the extremely complex 
structure and anomalous mode of reiilaccmeiit found in tho 
true Elephants. Tho intermediate conditions occur in the 
various species of Mastodon, In this genus the enamel 
covered transverse ridges of each tooth are generally more 
numerous than in Dinotherium^ and often complicated by 
notches dividing their edge or by accessory columns attached 



Fic. I02.--Longllu(linal .*.ectioiiM (if tin* Cniwii (if a Molar T(»oih of various Tro- 
boscidc«Ti!i. Hliowlng uta^'rs Iu tlir K'l.'ulual moilitiratlun from sluiplr to thu 
I’oinvlrx form. I, M>tstotton vhioOcur , II, ahgodon trinignin; III, /.orodfm 
a/riantmi; IV, Khphast pt imiyfuiut llii; drill Im'j Is iiulirnlnt by traii.svprfto 
lim a, thr riMurntum li> a dnUiiii siirfwee, uiul the i iiamej is hlack. 

to them, but iu the unworn tooth they stand out freely on 
llie surface of tho crown, with deep valleys between (fig. 
102, I). In tho Elephants the ridges are still further in- 
creased in iiunihcr, and constapicntly narrower fioin hcfoie 
backwards, and arc greatly extended in vertical liciglil. so 
that, in order to give solidity to what would otJicrui.si* l.c 
a laminated or pectinated tooth, it bcconi(‘.s neci'.s.-.:ii > to 
cnvehqianil unite the whole in a large nuiss of c{'rii.Mitiini, 

* Tlicso tffUi arc l>y soim? writers cl;is-.ril a 5 {•.•itnrir'., Ilirir UMifK 
iuv iiMplauled in tho maxillu* ; Init, us in lui.i. uls, ilu*y mo* i'ii;:inaUy 
ilrvi'lo]»ril in the gum covi-rinjt ttu.’ pmiuivilln-, m \\hi<]i l -'iir-; thoir 
]iriiniti\r ulvruU urn sunk. As j^niwth Imurirr, liriii kiiji- 

pnrt fur ''in-li ni;is''ivc and wci^udity hodic.^ can niilv In* oht:iini*<l hy 
I ttirir i(*ot-« gi\ndii;it]y sinkins^ t,lirnn;;h tlu* [)r»-iii.'i'till:i' iriin tlir yo .‘itaiid 
'.jiorially nimlifiod alveolar pnKcs.srs of iln' inavill.i , hut tlr^ d'n^ nut 
vitiato tlieir hmnolui'y with Ihu iruihoni ul .dliLr iiianinnils. 
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which completely fills up the valloj\s, and gives a general 
smooth appearance to the organ when unworn ; but as the 
wear conaiitpient upon the masticating process proceeds, the 
alteriiato layers of tissue of different hardness — cenientum, 
dentine, and eiiainel - -which are disclosed upon the surface 
furin a fine and very efficient triturating instrument The 
modification of the tooth of a Mastodon into that of an 
Elephant is therefore ]»reei.ely the .same in princi[>lc as 
that of the molar <if a rala iitheriiim into that of a llor.se 
(.see vol. xiii. p. 17I), of tlje rorre.sponding tooth of one 
of the primitive Artiodaf l}h‘s into that t)!* an Ox. I'lie 
intermediate stag**^, moreover, even in the present stitc 
of our knowledgi*, arc so numerous that it is not lUKSsible 
to draw a delinite line between the two ty[»es of tooth 
structure (see fig. IO*J, Jl, III, IV). 

As regards the mode <jf succession, that of modern 
Elephants is, before mentioned, very poeuliar. During 
the cumpleto lifetime of the animal there, are but six 
molar teeth on each side of each jaw, witli occasioniilly a 
rudimentary one in front, comphiting the typical niiiiiber 
of seven. The last three repivsent tlie true molars of 
ordinary mammals ; tho.se in front appear to be milk molars, 
which are never replaced by [)ermanent succe.s.sor8, but the 
whole BcrioH gradually moves forwards in the jaw, and the 
teeth become worn away and their remnants cast out in 
front, while development of others proceeds behind. The 
individual teeth are so large, and the proecsse.s of growth 
and destruction by wear take place so slowly, tliat not 
more than one, or portions of two, teeth arc ever in pla<ie 
and ill use on each side of eacli jaw at <mc time, and the 
whole series of changes coincides with the usual duration 
of the animars life. On the other liand, the Dinotherium, 
the opposite extreme of the Proboscidcian series, lias the 
whole of the molar teeth in [dace and use at one time, and 
the milk molars are vertically displaced by ju’cmolars in 
the ordinary fa.^hion. Among Ma.stodoiis transitional forms 
occur in the mode of succession as well as in structure, many 
species showing a vertical displacement of one or more of 
the milk molars, and the same has been observed in one 
extinct species of Eleidiaiit (/v. pUtnifrona) a.s regards the 
posterior of those teotli. 

All known Troboseideans are animals of large dimen.sions, 
and some arc the nu)st colossal of land mammals. The 
head is of great [irojairtionate si/c ; and, as llic brain ra.se 
increases but little in bulk during growth, while the 



I'lo. laj. V Si'cliiiii of till* Skull ».f thf Afiunn Klcphiint (EUjthan africanun) 
tak<‘ti to the loft of the iniiiaic linr, and iiicliidii)^ tin- >(nrnM {Vo) uiid the 
ineHethmoiil an, aui.rop, and //w, ixiMtenor narial a[H'i(uiv. ,^2 nut. 

KJower's <•/ Murumalia. 

exterior wall of the .‘‘•kull i.s ri‘qnired to be of great .super- 
ficial extent to BUp[»ort* the trunk and the huge and 
ponderous tusks, and to afford sjiacc for the attachment of 
muscle:; of sufficient size and streP'^Mi f o wield the skull 
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thus heavily weighted, an extraordinai^ development of 
air-cells takes place in the caneollous tissue of nearly all 
tiie bones of the cranium. These cells are not only formed 
ill the walls of tho cranium proper, but are also largely 
clevelo[>e(l in the na.sal bones and upper part of the pre- 
maxillm and maxill.c, the bones forming the palate ttud tho 
basi cranial axis, and even extend into the interior of the 
iKSsilied uu‘.sethinuiil and vomer. Where two originally 
distinct boues come into euntacl, the cells pass freely from 
one to the otlicr, and alnn>.st all the sutures bcconie 
obliterated in old auimals. The intercellular lamellae in 
the great mass which siiiTonnds the brain cavity superiorly 
and laterally mostly radiate from the inner to the outer 
table, but in the other boat's their direction is more 
irregular. Like the similar but less developed &ir*colls in 
the skulls of many other m iinmals, tlu;y all communicate 
with the ivisal passages, and they are entirely secondary to 
the original growth of the bonc.s, their development having 
scarcely commc.necd in the new-born animal, and they gradu- 
ally enlarge as the growth of the creature proceeds towards 
maturity. Tlie nasal bones are veiy short, and the anterior 
narial a[»erturc situated liigh in the face. The zygomai;ic 
arch i.s slender and straight, the malar bones being small, and 
forming only the middle part of tin*, arch, the anterior paA*t 
of which (unlike that of all true Diigulatcs) is formed only 
by the maxilla. The maxillo-tiirbinals are but rudimentary, 
the elongated ])robosi*is sii[»plying their place functionally 
in w’arming and clearing from dust the insjnred air. 

The neck is very short. Tln^ limbs arc long and stout, 
and remarkable for the great hmgth of the upper segment 
(es[)ecially the femur) as compared with the distal segment, 
the matins and pcs. It is owing to thi.s and tho vertical 
position of the fVmur that the knee-joint in the hind log 
placed much lower, and is more conspicuous cxtenially than 
in nmst quadnijxMlal mammals, and, this having been erro- 
neously com[)ared w ith the hoek-joirit or ankle of Ungulates, 
the [lopular fallacy tliat the joints of tho Klcjibant^s leg bend 
in a contrary direction to that of otlicr inainmals has arisen. 
There is no round liganicMt in the hip-joint, or third 
trochanter to the femur. The radiu.s and ulna are distinct, 
though fixed in :i cri>ssed or [)rone positioiu The fibula 
also is quite distinct from the tibia. Th<^ feet are short 
and broad, tin' carpal and tansal bones being very square, 
with fiatloiicd .^nrfacc.s for articulation; the astragalus 
c.‘=;[»ccially dillVrs from that of true Ungulates in its flatness, 
in the absence of a distinct ])nlley-like articular surface at 
either extremity, and in having no articular fsu’ct for tho 
cuboid. The tibula articulatt'.s with the calcauciini, as in 
Artiodactyli ,s. Of the live toes [ircsent on each extremity 
(see fig. 100), tln^ middle one; i.s somcwliat the largest, and 
the lateral ones .smallest, and generally wanting (especially 
in the hind foot) tlie conqilete number of phalanges. The 
ungual phalanges arc all small, irregular in form, and late 
in os.silu*alion. The whole aie enea.sed in a common in- 
tegument, with a Hal, subcircular, truncated sole, the only 
external indic.ation of the toes being the broad oval nails 
or hoofs arranged in a semicircle around the fnmt edge of 
the sole, 'riie hind foot i'=' .smaller and narrower than the 
front. The liver i.s .small and simple, and there is no gall- 
bladder. In form the brain resembles that of tho Rodents 
and other lower orders of niaminals, the cerebellum being 
cntiri'ly behind and uncovered by the cerebrum^ but tho 
hemispheres of the latter are riebly convoluted. 

The J^rohoRvilm are exclusively vegetable feeders, living 
chiefly on leavc.s and young branches of forest trees and 
various kinds of herbage, which they gather and convey to 
their mouth by the very mobile proboscis, an organ which 
combines in a marvellous manner strength with de^jtterity 
of application, and is a necessary compensaiioD for the 
8bortne.ss and inflexibility of the neck, as by it many of the 
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functions of tlie lips of other animals are performed. By 
its means the El^jhant is enabled to drink without bend* 
ing the head . the end of the trunk being dipped 

into a forcible inspiration iillH the two 

capacic^'iilji^p^^ in its interior with water, which, on 
the being turned upwards and inserted into 

the jtfffiiipft^ilB^ ^ blowing action, and swallowed ; 

wishes to refrei^li and cool its skin, it can 
.,,1 water in a copious streuiii over any pari of its 
l^Uphants can also throw dust and bund over 
iiee by the sanm means and for the same purpose, 
l animnls have been frc«iuently observed fanniiii' 
with leafy boughs held in the trunk, 'rhe 
at present limited in their gcugraphicul distri- 
' .bcitjibn'4b ,the Ethiopian ami Oneutal regions, but they 
foi'jq^^y had a far mure extensive range. 

, Mtphasfj — Dentition: t J, <; 8, m J| -'2G. Tho iiirisors vanaMr, Imt 
’ Uattyly of very largo sizi*. ospecuilly in tin* iii;ilos» x, iHm ii il somr- 
.'whst‘0UtWanl$, andeurvod upwanls, without oiuiiiiol exri‘(iton Ili(» 
.AX^eltC bolbro it ia worn ; procodod hy small milk iiuiisors. Tim molars 
Nflnxcosed each other by hoH/.(»nLiil rrpliirrnunt fVinn huforo hat k- 
'warda/.nevor more than ono or part <d’ two hfio'^ in iim* on each 
aide of each jaw' at the same time ; each eoiujiosed of iiiinierotis 
.’ilattibhodenaBlol-ooven'd plates or ri^h^es olMentine, project in^iVom 
‘Vs C^^mOll many-rooted base, surrounded and united t<gether by 
, cementlim. The numlier of plates inereases from the anterior to 
,;.'^'thQ.-^Sh)rior molar in ngular suecessioii, varying in the. dilFtMent 
'SpQCl^ but the third and fourth (or tho last milk molar and the 
.'.firotf time molar), and these only, have the samu number of ri(l;^is, 
r, Whieh always exceeds live. Skull of mliilt very high aii<l glohiihir. 

• /ManddhJd ending in front in a ]U'<doiig< <1 delleeteil ami s]>oiil-likc 
*• fiyjgPhyaia. Vertebui*: (J 7, D b o--4, S 4. C 2C-3:}. 

exiating s]>eeies of tlu* genus dilfer so much that they must 
b* plawd in two distim t .seetioin, (sinsudered by some zoologist'; as 
dianiict genera. 

proper. Klaamvdon^ t'. ('uv. ; JCarkpIms^ Falc.- 
A wig^ttumbor of ]>lates <»f tlie .si\ .silt•cc.^.si\c fiiolar teeth expres ed 
hyj.tI^;'^*ridgo formula ’’ I, l‘J, l‘J, !<>, 24. Tho jdates eom- 
.pTe^MNlfrom before baekwards, the uiitei i<u- ami pobteiior surf.iecs 
in tin* worn i^rinding face of the tooth) being iieaily 
'.'pauiwet. • Kars ot imnleiide size. Fp]>er m.iigiii of tho ernl of the 
’ developed into a di'^linet lingt r-likti pHieess, iimeh longer 
the lower nnugin. Ki\e nails on tin* fore feet, and four 
,'!.‘i-;(054oaMoually five) on tlm himl lect. 

well -itnowu Asiatic Klephaiil, A', (ndicus^ inhabits in a n ild 
atate’the forest luinks of India, liurmah, th<‘ Malay reuin.sula, (’oelim 
/.CfhiijAi. Ceylon, and Sumatra. Thuoc fie.ni the last-named ishimis, 
'.y^jjtfesoatxng some variations from those of tin* iiiuinlaiid, have been 
J,: fdparilted uildtu* the name of /•Lsumafr^rnt/Sy hut tho dLsliiiethm has 
,.yii<jjit 6,8^ satisfactorily established, 'flm up])eai-anco of the Asiatic 
to all. Though raiely breeding in captivity, 
itito'beeu domesticaU'd from the mo^>t Kunote anti<(uity, and is 
K StUKinttensively used in the Kast as a bea.st of burden. In the wihl 
gregarious, as.sociatiiig in herds of ten, twenty, or more 
^•'.il^yidualB, and. though it nmy under certain eivi'umstaiiee.s heroine 
.^d^gerous, It is generally inolleii.*-iv<! and oven timid, foinl ot shade 
• 4lliid[<4k»|i:tado and the neighbourhood of water. Tin; lieight of tlic 
il|;t,the shoulder wlum full grovui is u.sually from 8 to 10 feet, 
as xuuoh a.s 11. The female is somewhat smaller. 

^..StEAMT. 

— Molar t«*etb of coar.-ie construetion, with fewer and 
V tsigsr^pla^ and Kidge formula; 3, 6, 7, 7, 8, 10. 

not ilatteiicd, but tliieker in the middle than at the 
tlist their woiii grinding surface.s are lozengu-shaped. 
lat'g^- ^l’b« Ul>I>t*r and lower iii.argins of the emi of tho 
tmV forming two nearly equal prehen.sile lips. But three hoofs 
OT tke hind foot. . The one species, A’, africanusy now inhabits the 
>0Qd<jd4ntricts of the W'hole of Africa south of the Sahni*a, exeept 
been driven away by humnii settlements. Fo.ssil 
Itstocene age, undisliiigui.shabh* .spee.ilicully, liavebceii 
9gerili, Spain, ami Sicily. It was trained tor war ami 
'>an<)ioiit Carthaginians and llonmns, and recent experi- 
tk.;9^ecies in captivity in Knglund shows that it is 
1; as its Asiatic relative, if not more .so, while siirpuss- 
^ activity, and obstinacy. Nevertheless, in iiioderii 
1 in Africa have hern sufficiently civilized or enter- 
train it for domestic ])nrpo8cs. ft is hunted 
I of the ivory of its immense tu.sk.s of which it 
^ wurce of supply to the Kuro|K'*-aii market, and 
\ which is rapidly hNiding to the exteriiiiii.atiori 
the male African elephant often sur]»:iK.se.'} 
dihiale is usually smaller. The cireumfernieo 
height at tho shoulder, a circumstaurc 



which enables the himtcts to judge from the footprints the exact 
Size of the animals of which they sre in [unsuit. 

EHinU cf ElephanL-’ remuiu.sof F.IephantK are 

found embedded in alluvial gravels, or st-i rt'tcd in tlm icm ohscs of 
Clives, into which tlioy have beoii washrtl ].y stu Mms ami Hoods, or 
dragged us food by HyaJinis ami t»tlu r . ai nivt.rous iuhatdlants of 
these subterranean dens. Such remains bfl.mging to tin rin^toeeiift 
iiiid I’lioceuo periods hiivobeen found in m.iny I'.'it, nf Kmc.pf, in- 
cluding tho British Isles, in Nm-th Atiii i. |j,,. ^^,^th 

Ameriraii continent, from Alaska to Mimio, .jinl « x.cn.^urlv dis- 
liibulfd in A^ia, wJiere the d«’[H>sit.sof llic sub- Him il.i\;in u vSivulik 
liills, belonging tt> tin* l•.alil*st. riiornif, urr ri» h iii llu' n'm.iins t»f 
Klophanls «if varied form. *rThrs<* sprrirs an* rlii-lly known and 
elnuart«’ri/‘rd at ]»irsrnt by Ibc tr«*tli, some ot wbieh U‘->' lubli* tlic 
existing Imii.iii and some the .Afriran tyt>e, but. tin* m:i)«uity aio 
bi‘t\\rcn tin- Iw’o, ami in. ike tlie di.st inrtion bri worn A7» /.//n.s and 
Loj'udnn .as dili'rreiit. gmuT-i (piitc?. imprartic.ibb*. Others iig.nu 
appriKu h .s!> eh)si’ly in tho lireamh and eoarsmess of the liilgcs aiid 
p.uKity of efim*ntnm to as to ha\e hren plai-etl b\ .si>tiic 

zoohigi.sls in that genus. These, form the group or suhgenus tailed 
Sttnoifon by Falconer, 

Among the l)i*st known extinct KIcphants are A’. primitjnxLuSy tin* 
Mammolii, very chmfly ri\-.i mhling tlie existing Jndi.in .speeies, ami 
one f)f tlie most ii ei-iifly (‘xtiiiet and exIt-Msively di<-ti ihub'd (ncf? 
M \M\inTii); K. iirul A’. also foiiml in Hrit.iiii, 

us Well ns 111 F.uropc gem'r.illy, of r:ithcr e.iilier date, iind inclining 
liiol'* to ilie Lo.ituhni |\ i»i>, as also do two sp(?eies found in tlie iHlaiid 
ot Malta. K. miitfid.-rtisis and A', mt'hfi nsisy i\\*‘ latter the funnllest 
known s]»ecie.s of the .snhonb'r, srunetimes n«>l exeeeiling 3 feet in 
hciglitwiicii fiilnll. Till! >SVc'//W<n/ form. s, E.rhjli^ hombtfron.^y insuj- 
nitty ami ganntHy are all from India, wliii-h locality would a]>pcar, 
from the ahuml.iiice of rein.iins ami variety of forms, as well as Iho 
generalized ch.aracter of some ami the geologii-al horizon (IMio- 
Mioceive) in which the n*m:nns an* fonml. to he the eailie.st lisihi- 
t.ition of the true F.hqdinnts yrt di^i-overcd. Kemaiiis of Fh'pharits 
of thn hist ii.inied grou]» have also lately hecii biuml iu China and 
Japan. A tusk tlic dentine of wliieli jni'.seiit.s the elianielc'r.s hither- 
to eoiisidejvd peeiili.ir to the from AustraJn, jeas 1 m eii 
l.itely de-;< rilH*d hy I’lofe .sor Owen nmler the name, ot JSo{yJi'phiu>, 
—Dentition: ^ <* J, V and vi I?. incisors 

vciy l.ngc, ns iu AVey/A/r.v ; sometimes with longitmliiial h;imls 
of (‘iiaiiiel, more oi* less .spiiallv' dis[>(^'-(l. bowi-r iiicis()i.s vari- 
ahle : when pivsciili comjiar.ilively sm.dl and straight, soinetinieH 
]»eisistent, .smm t lines i.irly deciduous, and in .^onie sjiecies ncxer 
pieocnt. tirindiiig siirhici* of molars with tiaiisvcrHo ridge.;, the 
summits of w’hii li an* divided more or less into eonieiil or mnm- 
jiiill iiy cusps, ami oltcii with secondary or additionnl enspn hetween 
and clustering against the |uin( ijtal rnlgc^; ; e.iiamel lhi<‘k ; eeiueii- 
tuni very scanty, m*vcr Idling up llm intcrspaci-s b(tw(‘eii the 
ridge.'*, 'flic tliird, fouitli, and tilth iiiol.irs Imvnig tin* .sann nniii- 
ber of ridges,* which never e,\< lads live. In some .speeies (. 1 /. 
vhintiru.^) no verti(-al suecessioii ha.sheeii olist'rved, lull in otheis, a; 
JA amjndulniSy tlio two posteiior preinohii.s, and iu llie Aimrn.iii 
M. yi/v»f///f7M** unprirenlly nil three, an* pn eeded h\ milk mokn.'-. 
Tlien* is also a lioi i/oiital bueeession as in F.le{. hauls, the aiiteiior 
teetli being lost before the jiosterior ones an* tnlly devciojied, hut 
not .so complete as in the fornuT genus, f(»r a^ many as tliree teeth 
nia> hi* ill place ill one jaw* at one time. Tin* skull generally is le.^s 
ele\.it«jil and less eellnlar th.iii in A.’/ 171 /ro.v ; ot lie] wise the remainder 
of the skeleton is siliillar. 

All known Mastodon.s arc gigantie aninial.s, euualliiig or e.veeed- 
iiig tlie rei (‘lit Klt!phant.s in si/e. Their remains have been found in 
Kiirope ami .son them Asia and Anierie.i, from the Miocene to tliu 
Vleisloeelic epochs. 

plnothtriuin . — Dentition of adult ; , c U, p !» * 22 ; 

all pre.M-iit lit tin* sunu! linn*, there heiug no hori/out.il siieee.ssioii, 
but the preiiiolars replace milk teeth in the oidimiry jiniiirier. Tli.* 
preseneu or absence of up[K*r ineisois h.as not yet been clearly aseer- 
taim d. Lower incisors, large, conical, descending and .slightly 
curvi'l luiekw*:ird.s, implanted in a greatly thickened .and delleded 
beak or juolongatioii of the hymphysis. In section they do not show 
the decussating stria* eliaractcristio of Mastodons and F.h pliants. 
(Tow'iisof mol»i.s with strong, truiisver.so, erciiulated ridges, witli 
deep valleys hi'tweeii, iiiiieh vcseiuhling those of the 'I’apiis. Kiiige 
foriiiula of the ]»erniaiieiit molar series: 2, 2, 3, 2, 2 . The tin ce 
ridges of the fir. "it trm* imdar appear to ho eon.staiit in b«»th u|-|»i 
and loW'er jaw'.s, altliough it is (piite an anomalous charm ter iituoug 


* Thi<. and the l.irgiT miiubor of ridge.s in the latter, ar* the only 
alisoluLe disliii' tion.s wdiieli Falconer could find helweeu Muttfodtnt .ind 
Eli’fi/nis (i'ltlifont. Mrmnirtty ii. p. It), and ,il. i"* ele.ir tliat they Jiri! 
scmiewhal arbitrary, 'rholiim ^ciwe<*u tlmt wogeiui'-a is drawn at this 
jMiiiiL more ;is a matter of eonvuiiienco for deseriptivo luin'O'***' riiau 
.as iiidk’ating any great luituial break, iu thcr so<pieuee, uf rnodineatious 
of tho saiiio type. 
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Proboscideans for this molar to have more ridges than those which 
come behind iL The last milk molar has also three ridges, the pen- 
ultimate but two. The craiiiuin is much depressed, with compara- 



viated as in modern Proboscideans, and there is no evi- 
dence that they possessed a (rank. The head differed 
greatly from that of the Elephants, being long and narrow, 
more like that of a Rhinoceros, and, as in that animal, 
was elevated behind into a great occipital crest, and it 
had developed upon its upper surlace three pairs of con- 
spicuous, laterally diverging protuberances, one pair in 
the parietal region, one on tho inaxillaries in front of the 
orbits, and one (imicli siuallerl near tho fore part of the 
elongated nasil bones. Whether these were merely 
covered by bosses of callous skin, as the rounded form 
and ruggedness of their extremities would indicate, or 
whether they formed the bases of attachment for horns 
of still greater extent, like those of the Rhinocoros or of 
the Cavicorii Ruminants, can only be a matter of con- 
jecture. Tliere were no upi^er incisoi*a, but three on each 
side below, of comparatively Riiiall size, as was also the 
lower canine. A huge, compressed, curved, sharp-pointed 
canine tusk, very bimilar in form und position to that of 
the Musk-Deer, descended from each bide of the upper 
jaw. These w'erc present in both sexes, but very iliuch 
smaller in tho female, as was also the ilange-like process 
of the lower jaw by which they were guarded. Bel|ind 
these, and at some dislancc from them, were on each 
side above and below six molar teeth, of comparatively 
small size, placed in continuous series, each with a pair of 
oblique ridges conjoined internally und diverging exter- 
nally in a V-like manner, and provided with a stout basal 


Tig. lOI.—Sknll of Dinoihenum gvjaitUuiu (Miurouo, £ppc!dhdin). 
lively liillo (h*vi‘h»|>iiu nt of air-cells. Tin* iviiiaiudfi of the skeleton 
is iiuperfiTtl} kiioNMi, but apitareutly agrees in its general eharac- 
telH with tliid ot the other l*iolu)sei<loatis. 

Ueiuaiiis ol Dinuthcrln ni tjitjantruin, an animal of (!lo])hantiiio pro- 
portions, stiikingly < liaia< terizi (l by the pair of liugc tusks desceiid- 
liig nearly verlieally frmii the Iron t of the, ^ 

lower jaw, were lust cliseoveivd at Kpix ls- 
heiiii, iK'ar 1 hit ni'it.idt, .iitd de.serihetf hy 
Kaiip. Tliey have since been met with in 
various Middle autl Upper Miocene iornia- V 

tiuns III the south of Ufenii.iny, France, . 

Cireeee, and Asia .Minor, 'riiree species, j; — ” 

J). jinifuji>tfuiniii\ 1). indictunf ami D. 
suulif'tutf’j liave been dcseiihrd by Fuleoiier 
and LydikUer liom noitli-western India. 

The genus has hiiiu-ito not been found 
in Fugl.iiid or in America. 

The genus /‘/i- nurodu.s, fniiil the Lower 
Koeeiie of Wyouiiiig, lately dtiscrihed by 
Cojie {Am. AffnralLsf^ Decviiiher KSSl and 
.June 18S*2}. i'l pl.iced I'V that zoologist, in a 
.special gioup calleil i 'oinf.ddt'flini, allied to 
the l^mhosrid n, hut ilist mgiiisheil liy “a 
]K)st-glenoi.l proecss, Slid a third troi’liaiiter 

of tl»e fcoiiir, and m> i- ihMiieal I'.icet for I lie . 

fibula.” 'fliis and the rn>boi>i’idnt an* luiited 


cinguhun. The dentul formula was therefore i c p 
VI g=-[U; and the dentition had thus already attained a 
remarkable degree of special iziiiion, altliough the brain waa 
smaller and more rudimentary in characters than in almost 
any other known mammal. 


4 

iii. 


hv t'opc to foiaii till' oriel TifjYdjiijtfit^ oiift Via. 100 -^Restorat\oi\ of DinoceroM ntirabtfi\ A imt. size. From Marsh Mm. Jour. Set'., to!. *11. pi. S). 


of his piiimiry divisions o| tin* I'lUfuhtta. 

Ill all the preei'ding I'oMus the astragalus art ieiilatos only with 
the uavinilar bone, in 11io.se that follow with both navicular and 
cuboid. 

Srnf)isi)r,ii AMUL YVODA, 

Among till must reimirkablc of the recent discoveries 
in the Jvk-\*i o formations of the w'estcrii States of North 
America has b *en lh it of a group of animals of huge size, 
iipproiu hmg if not oqiulliiig that of the largest exksting 
Klephants, presotiting a combination of chara^’tors quite 
unlike tho.su ki wn aiuong oitlicr recent or extinct creatures, 
and u: which u re w ro ovulent.lv many species living 
contemporatK* ‘ii-ly, Imt II of which became extinct before 
the close of the Koeci period. To form .some idea of 
their aopearanc.*, w^c mint nnairine animals very elephan- 
tine in general proportions and in the structure of their 
liiuba. The ftire foot Imd five, and the hind foot four 


The fir.st-dihcjivercd evidenros of the cxistniice of animals of this 
group were, »leserihed by l.eidy in 1872, under tho name of Vinla- 
thrrium. (fioiu tlie Uiiituh nioinitnius, near which they were found). 
Other nearly allied forms have been named /Haocerotf (restoration 
of which is .sliown in lig. lOfi), Thiocmts^ and Loxnlofthodon. They 
constitute I lie order LHnuccrata of Munsh, but are included by Cope 
in the A inbiiffiudn. 

Anotlu r interesting form refcired to this suborder is Oorypko^h 
wdiieli at>pen?\s t() connect tl . Prohnscidrn. with the most plimitive 
IWissodnrfffbt., e.speciallv Lofdnodmi. It was first •descrilied by 
Owen ill 1818 from a fragment of a jaw from the London Clay. 
More perfect remains wi-re ftfterw.nrds discovered in France, and 
hileiy in great iihumlnnce, indicating many spccw*S from tbe sw** 
ot .1 Tapir to that of a KhiiionMos, in the lowest Euct'iics of New 
Mexico and AVvotning. in tlie United States. It bad forty-four 
teeth ; the canines of both jaws were largo and sharp-j^jntou, 
and the molars had rirongly pronounced oblique Tidfijcs. 
gciiend j)roportions wen? those of a Boar, but the tail was oi 
moderate length, and the feet short and wide, with five toes on 
each. 


toes. ITie tail, as in the I’llephant^, was long and slender, The Tei Uinies of South America have yielded some veiy 
miisciiit the neck, though .still short, \va.s nut so much abbre- able forms of niummaliun life, the nature and affioitioB of which 
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have greatly puzzled all zoologists avIio have attempted to unravel 
them. MacraueJunia^ an animal with a Oamel-like neck, is now 
kno^^ to be a Periswnioctyle, though in some charucters somewhat 
aberrant. The articulation of the iibula with the ealcaiieum is an 
Artiodactyle or poiha)»» generalized character. Tin- teeth ally it 
to Jhteo^Atfnuwi and ^ino<v!r<)S. /ffmaloiiontothcnumf from iho 
banks of the river Gallegos, south-east I’aiagouia, is known hy 
the teeth alone, which, though very generalized, arc oji ihe whole 
rhiuoceroiic. Nesodon, from the same locality, also only known hy 
the dentition and some parts of the skull, cornier! s llm last and 
with Toxodon. These three gener.i Inive the t>pieul 
dental formula of % }, m S ^ 44. Toxoduu is un anim.d mImhil 

the size of a HipponotaTnus ; it was first discovered hy Ikirwin, 
and many apecimesns liavo since been found in rh i'»toerne deptj'-its 
near Buenos Ayres, ami described by U wen, t Jcrvais, aiul 1 hirinci'*t cr. 
The teeth consist of hngi* inci^^ors, very sinnl] louer iMiiiiies, and 
strongly curved molars, all with ]irrhislt nt roots, the birnmla being 
apparently i 8, e ?, P w. i} =;kS. The eramal elmraeters e\- 
hlbit a combination of those found in both I’crisMnlai tylcs :iiid 
Artiodactyles, but the form of the liinder ]):irl of the j-al.ite and ibe 
absence 0 I an alisjihenoid c.nial hclong to the latter ; and tln^ tym- 
panic, firmly fixed in between the squamosal and the exoreqiital, 
ankylosed to both, and forming the lloor of a long upward-diivelcd 
meatus aiiditorins, is so exaelly like that of the that it 

is difficult to believe it does imt indicate some real aflinilv to 
that group. These, charaeleis sreni to outwtigh in iiii[iort.inre 
those by which some zoologists Iiavo linked Toxudmj to tbi* /V/w- 
sodactyla, and the absence of the tliird trochanter and tin* arti- 
culation of the fibula with the ealeaiieum tell in the same diivcthui. 
The structure of the feet is m»t. eompletely known, but <\«pe bus 
shown that the tarsal bones diller altogether from those of cither 
Artiodactyles or Peri ssndact vies, and more nearly resemble those of 
the Probnseidea than any other known Ungulatos. 

Mcsotheriuvif also called TypnOu^riam^ from the same loe.ility, was 
an aiiiitial rather larger than a (lapybara, ami of imn h tlo^saine 
general appearance. Its skeletoii is e,om])k‘tcly known, and slnovs 
n singular combination of characters, lesembling Toxodon or a 



FlO 106. — Craniuiniuid Lowwr .luw of i/«'5o/Arnwwt i nat sirr 
From Grr>jiiH. 

generalized Ungulate on the oii(? luind, and the Podents. csp»-ciillv 
the J^pondiSt on tin* other. In tlie presence o( eliviele-. it ililleis 
from all known Ungulates, and in having foui lo\\»*r iiiei.s(n;> lion 
all Kodonta. The teeth are i c J, p jf, v/t |{ - 24. 

It will thus be seen that, although our kiiowlcdgi* of ukuin <• 
them forms is still very limited, we. may tr.u e anumg tin in a « uiioi.- 
chain of allinities, wliieh would seem tt> unite tbf IJugul.ur-^ on tin 
one hand with the llodelits on the other ; but. tuitbei m.iini dsan 
required before we can cstabliKh with certainty su imjiort.mt a robi 
tlon^hit t>'One which, if true, would alter materially some of tl 
ptevatlulg views upon the ciassificutiou of maiiimals. 

UNGULATA VKUA. 

In tlie typical Um/vlata the feet are never phniti rndr 
and the functional toes do not exceed four,- -the inner digi 
being BUpprosBed, at all events in all forms wliich huv< 
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existed siiK^ the Early Eocene period. The os magnum of 
.ho carpus articulates freely with tho scaplmid. The allaiilois 
.8 largely developed, and the plarenla, so far as is known, is 
lon-deciduate, the cliorionie villi being either evenly dilluseil 
r collected in groups or cotyledons (in J'(coi'a). 'riie ttstos 
icsceiid into a scrotum. Tliere is never an os penis. The 
items is bicornuate. The manimie are UMially few and in 
ninal, or may be iininerous and abdominal (as InSylnti), but 
iro never solely pectoral. The cerebral beiuispln ri ^ in exist 
ug Ungulates are well convoluted. 

The group is now, and lias been tliroiigboin tin* wliolo 
>f the 'rertiary pciiod, tompo.sed of two jierri ell} di.srmet 
sections, diUVring from each idlier, not only in tin* ob\i(.ns 
•haraclers of tlie struct lire of the limbs, but in so niaiiy 
dlier parts of tlieir organization that they mn.Nt be c(»u 
ddered us of the rank at least of Miborders. 'Hie cli!ira< t< is 
»f these divisions, first indicaieil by (hivier, were iboroiigldy 
‘stablished by Owen, by whom the names whereby they are 
now generally known were pro[»u.*ieJ. 

SuiM) K I) n II /V'.V.’ ISSf) DA CT Y LA. 

This is a perfectly welbdefined group of Ungulate 
inainiimls, repre.scnled in the actual fauna of tlie woilJ by 
nly iliree distinct types or families tin*. Tapirs, the 
Ithiiiocero.ses, and the Horses — poor in genera and species, 
iiul (cxcei»t in the case of the two donnsticaLial sjiecies of 
which have been hirg ly multiplied and difiiised by 
man's agency) not generally iiumeron.s in individuals, 
though widely scattered over the. earth’.s hiirfaee. r.dieou- 
tological record.^ show very cleaily that these aie but the 
^urvivillg I ragmen ts of a very exlensive and uiin h varied 
•isse.nibbige of animals which tltunislu-il ii[»on the earth 
throughout the whole of the 'Pertiary geological period, 
and wliicli, if it could be reconstriictetl in its entiiety. 
woidd not only show members filling up stnietiirally the 
intervals betwr.en the existing up[mently isol.it eil forms, 
but would show several markeil linrs of hpiaialization 
wliich have become extinct without leaving any direct 
succes.sors. 

'riic following nro. the ]irincij»al claracters distinguishing 
them from the Artiodactpla, rreinolar and iiiolai tei*th in 
.\ n e 



hi., I<'7 C'.iH'Ji I'f I’fii. t.f cxiviiiu I'l 1 ii'-Mil.ii t \ 'i v \ I " I n'u^ 

•»/'//.//*>, j[ ; I'., N (A’A»W rn'os Mi/niit''r h'‘i ,, -1.. C U ' 

r.ifi I '«0 • ! r iiliiM ; 7i’, 'mHiis; c, cuiinfm m . f, I'lr’ii ; i-l , i/, uri<4- 

: /i/. , //;i, tia; t (/ !i <1 ( in/ ij M 

<*ontinnous series, willi mas^^ivc, ipi.Mlrale, transvenady 
lidgcd or (‘oiiiplex rr.*wii ^ — tin* po liiioj-j k n dars 
[ bling the line inohi* . in sizi* and sianeUuv. ChuWii of the 
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lastlower molar commonly bilobed.^ Dorso*liunBar vertebi^" 
novcr fewer than twenty-two, usually twenty-three in the 
existing species. Nasal bones expanded posteriorly. An 
alisphcrioid canal. Feuinr with a tiiird trochanter. The 
middle or third digit on both fore and hind feet larger than 
any of the others, and syiii metrical in itself, the free border 
of the ungual phalanx being evenly rounded (seo fig. 107 ). 
This may be the only functional toe, or the second and 
fourth may be suboqiially developed on each side of it. In 
the Tapirs and many exlinct forms, the liftli toe also remains 
on the fore Uinb, but its presence does not interfere with the 
symmetrical arrangenicnt of the remainder of the foot 
around the iiu^diaii line of the third or middle digit. 
Traces of a Inllux have only been found iu some extremely 
ancient and [>rimilivo forms. The astragalus 1 ms a pulley- 
like surfMcc :il>(ive for articulation into the tibia, but its 
distal surface is llatteued and unites to a much greater 
extent with the n{i\'icnlar than with the cuboid, which bone 
is of coiiii»aratively le^^s importance than in the Artiodac- 
tyles. 'Die calcancum does not articulate with the lower 
end of the fibula. The stomaidi is simple, the ca;cum 
large nnd capacious, tlie placenta diffused, and the mauinne 
inguinal. 

Tlu; wry ^liNlinct minor •fioaps into whkli tin; Porissodaotyles 
nrn dividi'd iu the liUcr periods of tin* earth’s historj' arn, t*vcn hy 
tho knowlcdi^e alrciuly g.iiiu'd of tho niioieiit iiicinlu'is of tho sub- 
ordi*r» «o olosoly nniti'd liy ooiiniM'trd forms that it is ditlicull to 
niiikv; any salisfaclory <-lassiru ulion of tin* whole. This is of cour-si* 
what might be (*xp(;«;tud, ainl would prohithly he the, cum; with all 
other "roujH if we knew ns imn h of their pa‘'t history as we do of 
tint *»f tin; PerissoilactylcH. It is neecssary, however, for descriptive 
liurpuM's to have some airangenient ; and [>orh: 4 »s, if not the most 
nutiii’Ml, tlie most eonveiiiejit, <livi.sion (especially ns it is chielly or 
only hy these ori'ens (hat many are known) is one founded upon 
the structure of the huver molar tetdli. Uy this charatder wc may 
make three, primary divisions, caeli of which has a rcjUTsmitutivc 
at the pre.M'iit time; — (.^) those in which the crowns of tho lower 
molars are dispos(;d in transverse ridjre.s, as in tho Tapirs ; {L) 
those in \\hi<'h tho crowns of tho lower molars are formed hy a 
pair of iie.sccnts, as in IXliinoeeros ; (6') those in which tho 
crowns ol’ tin* lower molars arc formed of a pair of crescents, 
Avith the .iddition of inner lohes or columns, as in tho Horses. 
As thes«‘ forms are all modifications of the stinio r.sscniial 
patlern. tjunVi lions in certain or all of tho teeth must ho expeelcd 
in m iny "asMs, and, as hefon; impli<'d, tlie grouping of tho Perisso- 
dactylcs into Tapiroid, Hhiiioccrolie, and KquiiiosoctioTus a<!cordiiig 
to the p.itt<*iii of tlieir molar te» th may not he a triio e.\pn.sitiori of 
tlic real adiuities of the genera, Init mu.st he looked ujion rather as 
n convenient provisional ai ningi'iin iit. 

A. T A i* X 11 oil) S K (j T r 0 X 

Lower molais bilophodont. 

Fa m iltj Loi -j 1 1 ouonti n js. 

both up|i<‘r ami lower true molars hilophodunt. Prcmolars 
Kmaller and simpler than the tnio molars. Four toes on th« 
aiilorior ami three on the posterior feet. This family includes a 
large numher of more or less imperfoetly known forms, all extinct, 
ranging from the size of a Uahhil to that of an Ox. Tliey aro 
tho curlie,st in tiiiio and most generalized in strueturo of the 
kinuvn Perissodaetyles. It is possihlo that from some either of the 
known or tlw still umliseovta’cd mcnihers of this group most of tho 
otln‘-r typ'*.^ of the order have been derived. Their remains have 
been toiind in Kurope, only in the Lower and Middle Eocene, though 
ill Xorlh AniiTica they appear to have lingered to a .somewhat later 
date. Tho genus li\fmrotUrnuni was established in J8.‘J9 by Ow'on 
for a .small afiiiinil, no larger than a Hare, the skull of Avhich W'as 
found in the I.oinlon t^lay ut Henio P»ay. A inoro perfect specimen 
apparently td" the, same species w'as afterwards (in 1857) de.scribed 
under the luone j.f rUUopJmft Closojy allied forms from 

the Kairi’p'-au ( ontinent have lieeii named Pachynolophua and 
Ijnphiotlieriuni, These have all ^hu eompleto dentition, viz., i J, 
r I , ;i L w 3 - 4 I. 'file posterior lower molar has three lobo.s. The 
genus Ltrphimhii ((’u\iei\ 1S22) contains animals of much lai^cr 
size «iid JatiT geologiejil p. nod (Midtllo or Upper Kocciie), in Avhicli 
tho deutilion was so fir vpr. i.di/ed tin to have lo-st the anterior pre- 
molar of both jaw.s, the idnimla being i 3, L P L ^ The 

ridges of tie* upper molars are placed oblifpiely, tho 

* 'riie>.e ileiital characters arc not strictly applicable to the most 

aucicnl foniLs. 
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posterior 19 smdi^r than, tho onterior,, abd they arc united by their 
external borders; those of the mandiblaV^ di^t^ot and only con- 
nected by a feeble diagonal crest, laai or riidimen t 

ofa third lobe. On thopremolkrstheanterib^ riaga.cidjy^^ - 

Nearly allied was tlic American genus of 

which is now very completely known from wefl-pte^iiq^jSB^re^ 

The skeleton closely lescmbles that of the Tapir, 
is more like that of Lophiodon, except that 
lias but two lol>es. Ah many as nine species have ^ 

scribed, all from the Upper Eocene. Another fonn^.frdm ^ 
deposits, Colonoceras of Marsh, is said to have had an attsi^d^Vfor 
a dermal horn on cfieli nasal bone. Tripl(^t8, othoiV^.t^<liteisly.; 
similar to Ilyraclujus^ w'aiits the fifth digit of tho inanaS,.a^|yk^CiGi;, 
is placeil by Cope in a distinct family, Triplopid-gs, * , ' i 

I'amihj Tapiuid^. 

lloLh nppr'i* and lower true molans bilonhodont. Poiteripr^Jgre-!.^ 
molars nltove and below rii.s(*mbling tlio true molars; ' >.Xhi9 
bimily is cminccicd with tbe last by the Middle hHoceno 
Listr Union. I’hc gciiiLs Topirus^ in which as many aa thrso pre* 
iiiolui^i rosemhle the (run molars, and in wliich the last loWS^.QI0bl(t >' 
lias no talon, uppi'jirs first iuthi* Upper Miocene of Europe, and has-* 
coiitimied with hcarc*ely any appree.uiblo change until the ptea/^nt . 
time, being re]>r(*M;ntiMl by si'veral species in Central and mnth ; 
America, and oin; in tlin Malay Peiiinsiilu and adjacent islanddt It 
is therefore ]>robably tbe oldest existing genus of mammaWj lOne 
of the Aiucricai) spci.ins dilfrrs from all the others in tho greauan^ ' 
terior 2 >io 1 ongaiion ot the, ossificatioii of the* inosethnioid cartilage, / 
and 1ms been si‘})Mrali il geiierieally by (lill under the liamo of • 
Mtmnugnathn.s, SceTAriii. 

IL Ull INOOKUOTIC SlUJTIOX. 

Lower molar teeth with the ridges, instead of being transverse, 
curved iu a crescentic, manncii*. ’rin; outer cxiivinity of eath ridge 
is curved forwards so that the liiiuh;!* rulgo nlmts against the ex- 
ternal surface of the liilgo in front of it. An unworn lower molar 
of a Rhinoceros has tJnis externally two (*oiivcx areas separated. by 
a vertical gioove, and internally two ])rineipal sinuses, correi^p^lld-;; 
ing to the project ions externally, 'riie entrances to these Slpl^SS 
are bordered by thriu coiiicil pillars the tirsi of COUiJMUniii^e^ 
little importance, rcprc.senting the nnteiior talon of ine 
tooth, the .secoml, the largest, icprescnting tho fintoro-intel^l 
principal en-vp, and tin* third the postero-inteiiial principal OUj^. 
The uppc.r nioliiia of nil the animals of this .section resemble 
of L(yi/timfo)i in pnncipli*, tbe trail svei so ridges being joined By jte ' 
outer wall ami plan d ol)li(iuely, their inner ends inclining ba^|* 
waitls and their posterior surfaces being mon* tir less concave. Tli&o! 
are two further chief niodilications of this type: — (1) that in which ' 
tho free eilg«* of tho outer wall aciiniies a strongly zigzag or .bL 
crescentic cliaraetc*r, laing deviated inwards u))posiio each of -the. 
principal outer cns]>s, and outwards at the anterior and posterior 
angles of tln^ tooth ami in tlie middle Iteiwecui tho cusps, 
PalfKothrrimn ; ami (2) tliat iu wlncli the outer wall la glV^V 
developed, and in the main Hat or smoothly convex, though Witfi 
slight clevatiim.s ami dcju<‘,ssion.s corrcsjKmdiug with 
regular and w i ll-marked in the la.st section ; this is tho charaoter 
of the teeth t)f IMdnoeeros and its allies. 


P'amihj H ykac odontida:. 

Separated by Pope from tho next, nnd coutaiiiiug tho,'l^ 
IJyrucndou of Leidy, a primitivo or simple Khiiioccros-liko-jb^ 
from the liower Miocene of North America, with the full 
of tcetli, but ouly three digits on each foot. 

Favnly KHiNocKnoNTinAB. , .* 

A very exteiisivi; group, of wliic.h many modifioAtioh(li^,!.,fblte- 
ing a gradual series, showing increasing speei^izatioa,;^;,fi(ohl.'^ 
primitive XopAiorion-liko uniimils, have been discovered 
in North America and in the Old World. One of thCififbBt ' 
remarkable of these specializations has been tho doYO^iipmUt, . 
of dermal horns over the nasal bones, either ill lateraUy pw6ed , 
pairs as in somo of the early forms, or in the median Sh^f, 
single or double. In America they all bccaiiio extinct 
close of the PHoceiio pcrioil ; but in the Old World, altbo^^iueir 
gcograpliical distribution ha.s become greatly rostryitod,/**^' ^ 


five well-marked spucirvi survive. 8eo RniNOOKROCl. 

Family Macuaucxiukipjs. 

This eon tains one extinct genus, 
species M, patachouim and if. lolivUnM^ bbt^^ 
America, and apparently from Pliocene foirlli^^ 
are veiy singular and specialized forms, 
of descent of any of the existing Peri8Sodac^*lei^’‘ldjid^‘' 
wliich they are connectod with the rest of the 
been di.seovered. Of the larger species, JIf. 
ia coiiipletelv known. It had thp ftdi 
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teeth, forming an uniii|armpted series. The oervical v^elme 
roseiuMo Of .l^ Cal^els iti the position of the vorhibrartcrial 

are flat, anil not opisthocoilous an 
iti the ' th 'some of the limb clumutcrH it rcsoinbliifi 

tbo ift'tbe articulation of tho fibula ^vitll the cidoaii- 

Artiodoctyles. Tho Htmoliiro of the foi>t 
tfj^.^tf^Uy .Perissockct^ there Ixing three toes on 

..V CHAUCOTliEiuiniK aufl Mexodom iu.k. 

Afjf 

^nkM familios, with not very distinctly d«*liiH*il iMUinilnnes, con- 

• taih^. Urge number of extinct fonns troni Koccnc and Mioo ne 
<.joiWjttibn8 ef both tho Old and the Now World. Anion:' tlic l.iiter 

remarkable is a group of miimals of gig.uilic. .size, to the 
f^Rf^khOWn fragment of which the namo of J/i was given in 
Pbmel, but ofwhicdi more perfect remains liave siure been 
: j3ii|fej^by Lcidy as Tilanoflu rinni and j/^/eern/w, hy M.irsh .is 
and hy t’opc as Sf/tnhorodtni^ some of whieli ajipear 
X A i.-ii i! 1 .s\m»n\iiiy of 

lioail was 1.1 ivr and 
they had a juir of 
osseous protiil)eranee,.s like horn-eores on Hn* 
^llj^killAries m front of the orhits. Their molar teeth were of a 

palsBotheroid typo, and tho irn-isors and eaiiin(‘s wer«* verv 

reduced. Their fore feet had four and their hiinl feet thiec 
ahoH; stout tons, ^’heir reni.iins .alionad in tlie ],ower Miocene 
utratfliof North Ainorien. 

I , /hz/nV// PAi..’roTHLRin).i':. 

.The structure of tho t'lpo of lliis family, Pahruthrrium^ was 
'10$^ known by Ciivim*, from .speoiinen.s foiiml in the P.in.s gjp.Mim 

• bods (Upper Eocene). Fig. lOvS given an idea of its general appi‘ai- 

not unlike that of a Ta[»ir, which also it resemhied in .si/,e. 
.Itxhod, however, hut thn'o tois on the fore feel. The dentition 


t> C }, jw J, 3 - 11. Many speeie.s and allieii geiieia (as 



if'i/ lO^t—l^estonition of PalKothcvinm (Ujtper Eocene). Cuvier, 

. 

an earlier form from tlie Aliddle Koeene, and 
W^kiChWuTiUMj a later one trom tlie. Miocene) have been diM oveud 
-in Europe am I North Auierhai. sonio of these the 
!^C6fitral form of the modem Horses in.ay he traeed, tho transition 

E lis to the next family being fornuMl hy almost iinpereeptihle 
ODB. 

C. K V I N IJ S E (’ T 1 0 N. 

sr molars formed of a ]iair iif crescents eomplieateil hy tlie 
^jiPwtMvA of (toliimns or lobe.s nt tho inner e.\trt:initie.s. Upj>er 
a inodiQcation of the jiaheol heroid type, hnt gradmilly 
'jbiMlIg as time advanced from the bi'iichyodoiit to the hy]i.sodo]it 
Outer digits hceoniing gradually reduced, until, as in lh»’ 
■Uttlf Horses, there is but one (the third) fuuctioujil digit on em h 
a^' To those alone the fapiily JiJt/uidsn is restricted hy .some 
but in few gronp.s is the artificial nature of the boundaries 
l^weon such divisions so apparent as in tho reris.so<hiet.\h s, 
i^tbiS^aunplo reason that their palaiontologieul history is better 
that of most othei-s, and so many of the interinedi.ite 
ftavo been preserved. For tho history, elmrai’ter.s, and ])re- 
"^^l^.^{ittributioii of the EquhlXt .see tho artielo House, vol. xii. 

• ^ ‘ ' SiJBORTtKii A 1! TIOUACT YLA. 

an equally well-defined group, traceable from tho 
le period, thougli then apparently by no means 
as tho Perissodactyles. Some of its types, as 
lented in the existing Swdne, have retained to the 
Lq,iaQiuchof the primitive character of the group ; 
lS?jhave been gradually becoming more spei-ializcal 
aqted in structure, and its latest mod iti cation, 
•^l^iuiunants or Bomdoa (Antelopes, Sheep, and 



Oxen), ard new the dominating members of the groat 
Ungulate order, widespread in geographical range, ricii in 
generic and specific variation, and nnmerons in individuals, 
- -forming in all these respects a great eontra’^t to such 
decadent types as those reprcsonlod by tlic 'lapirs and 
Rhinoceroses. 

The principal anatomical characters by which tiicy are 
distinguished from the Perissodact yh s ;ire .u. follows. 
The preniohir and molar teeth not alike, the fonner being 
single and tlie latter two-lobed. The l.ist louir i.n.l.ir of 
both first and seeotul dentitiun almost invarinbly iliree- 
I(»bed. Nasal bones not expainled p(*steru*ily . No 
alisphencml canal. Dorsal ainl lumbar verlidw.** together 
always nineteen, though the fc»riner may vary ficin twelve 
to fifteen. Potiinr without third trocliantor. Third and 
fourth digits of both feet almost e«]ually developcil, and 
their ungual phalanges flattened oii their inner or cim- 
tignous surfaces, so tliat each is not symmctriral in itself. 



Fig. mo.' r.ftiifH of tore Foot of e.\iw|in>'' Arlli'il.u'l\1*-H. A, I’il' iSiit fn'rofii), 
xj; E, llrtl l>i*rr {(aivus tiapfiuf), X \ \ O. e.iTurl iCuint' u,i tnn intumn)^ Xi- 
1, uliiii; A, r.iiliiiM; r, cuin-ifoim ; /, liiMiir; m .ijiltolil ; //, mi' i! im- 
mini; A/, trapezoi«l ; f/a, From nstt.vlojmq Mu nnn’i ttt 

but when tho two are placed together they form .i figure 
symnietrieally disfioscd to a lini^ drawn hidweeii tht-m. Or, 
in other words, the axis m* median line of tlui whole foot 
is a lino drawn between the tliinl and fourth digits while 
ip the Perissodactyles it is a line drawn down the uaitre of 
the third digit. Distal articular surface of the astragalus 
divideil into two nearly ocpnil facets, one for the navicular 
and one for tho cuboid hi>in*. The cale.nienm with an 
articular facet for the lower end of tho lilmhi. Stomach 
almost alway.s more or less complex. Colon convoluted. 
Ciucuni small. Placenta dill'nscd or cotyledonary. jM.imma'. 
few and inguinal, or numerous and abdominal. 

In treatingof many <»f Tiiaminnls, it i.s only from flu cM-il- 

ing .Mpiriestliiit our ehaiae.lers and elas.silieation can be tb ri\ ;d, ,oid 
to the.«e eliielly our ob.s«*rvatioiis upon the gruu]» iiiusf b'- 'Ijm i ti-il, 
tin* extiuet fonns bring so little kn(*wn that lliey e.in •mly be 
releiinl to ineiileiilally. With tin* bowi-vn, if i ijiiite 

ntller^^i.‘>e. As with Ibe lust .section, ibe bi.Morv of iln Jrfio- 
thfchiht tbroughout the Ti-rtiary |»iied i.s now will known. Jiml 
throws gii'at light upon the imsilioii .iiid relat ion.s «ii‘ fbi' • Mating 
gi.m|.s. 

'rin* piinei]»al niodiliealions >Yhieh hive tnkrn pi n r in >!ir type 
from it;i e.irliest known luid most geiteiali/ed hav« 

bei'ii the following : — 

1. As legards the teeth. Assinnplion «if the giiinling mu fiwe.s of 
the iiiolnr teeth either of a di.stiin-tiy inbi iml.ir {huiH>tloni) or of a 
ereseentie, ridged ( vfi l // douC' foiin. .Moibfirulitm of ihc lutierfrom 
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A bnichyodnnt to a hyjwodont type. Losw of upper incisors. 
Deveiopiiient of canines into projecting tusks. Loss of anterior 
proinolars. 

2. Ah Higards tlio llnibs. Tied net ion <»f tlic ulna from a complete 
and distinct l»oiio to a companitively nidinieiitary state in which 
it Coalesces more or loss finiily with tbo radius. Kediiction of the 
fibula till nothing but its lower ( xtreiiiity ri‘niJUiis. Reduction and 
final K»ss of ()ul(‘r pair of digits (s<M <iiid and fifth), with conUuieence of 
tlni inotapodial boiie.s of the two mid«lle digits. Union of the navi- 
cularaiid cuboid, aud sometimes llnMcUKUiueiiorin b( me, of the tarsus. 

3. Change of form of tl»e odontoid process ol the axis from a (‘.otic 
to a hollow half-cylitider. 

4. llevelopmeiit ol Imnis or aiitleiN on the frontal hones, and 
gradual complication of form of aiillers. 

5. Ily inlerence only, incnMsing complication of stomach with 
ruminating runetion snper.iddcd. Modification of placiMita irom 
simple dilfiised to cot yledoiiary form. 

'rile jniinilivi* A itiodaetyles, willt the typical number (44) of 
incisor, canine, .ind mol.ir leelh, bra<’hyodoiit molars, c«)iiical odon- 
toid pi<M (S'!, four di^line-t toes on each loot, with metjipodinin and 
all c»iri»:d Ix-ni ■» discrete, m» frontal appendage.s, and (in all tiroba- 
bility) simple ’.loiinich and dilfiised phicenla, were separated even 
ill the eailie^^ Known forni.s into Jiatwduntu and ScUnodonla, 

A. Bunodonta. 

This, the nio'^t primitive group, with various onKets\^liieli became 
juiLially h^‘c» i ili/ed and then extinct, unable ajiparently to adapt 
thein'elves to new comlitioiis, has been continued to the ]>resont 
day with comp.irativcly little change in the section of the anhorder 
called Suina, containing the UnuVu'H J I ippopota mid ii: iind Suidiv. 
St'c lliiTocoTVMrs, 1*K(UJAHY, and Swim:. 


few animals of small size, commonly knowm as Chevrotains, iiiter- 
mediato in their structure between tlie Deer and the Pigs. The 
large size of the canines of the male and tlie absence of horns 
caiLstHi them to be associated formerly with Afoschus, ono of the 
true Dccr ; hence they are often spoken of as Pigmy Musk-Deer,*' 
although they have no inusk-sccrcting gland, or, except in the 
abovn-iianied trivial exteniul characters, no special affinities lAtth the 
true Musk. There Ikus scarcely been a mori*. tvoubleaoifte iitQid ob- 
durate error in zoology than in this association of animals so reMIy 
distinct. It Las been troublesome, not only ns preventing a just 
conception of the uhitions of existing Ardodactyles, but alsojn 
causing great eonfnsion and hindrance in pnheontological researches 
among allied forms ; and most ohdnrnte, inasmuch as all that has 
b('.eii recently done in advancing our knowledge of both groups has 
not succeeded in eradic.iling it, not only from nearly ovciy one of 
our zoologii-ul text books, wln*Uier British or (.'ontinental, biffc even 
from w’orks of tlie JiighesL scieiitifij'. pretensions. 

The family is now generally divided into two genera. 

Traynhfs, contiiining tin*, smallest of the existing Ungulates, 
aiiiiiialH having mote <>f the general aspi'cts and liuhits of some 
Rodents, as the Ag«>u1is, than of the r(‘st of their own order. The 
best-known species am T. jarfrnims, T. T, kanMU T, 

sbmleyanu'iy ainl T. mnnmina. 'I’lie first four are from the Malay 
Peiiin.stihi, or the islands of (he Inilo-Malayaii Archipelago, yio 
last from (Vylon and Ilinihistan. 

JhiomoacJiiisi is tlisLingnished <'hietlv by tlu^ feet being stouter and 
shorter, the outer toes liettiT developed, and llui two middle met^v 
ciirpals not ankylosed togcthi'v. Us (h'lital formula (os tlmt td’ 
Tray aim) is i L Vertebne : C7, Dl3, L6’, 

S5, C 12-13. The only existing species, JL nquaiicus Ill), 
from th(i west coast of Africa, is rathcT larger than any of tho 


B. Selenodonta. 

Members of this grou]) having th(‘. complete iyf)ical dentition 
;is regunLs nuinher, but with various mod ilicat ions in the details of 
the lorm ol tin' teeth, and also in the .stiuetnie of the fe(‘l, 
abonmled in tlie Middle and Uoper Ko(M>ne and Lower Mioi'ein^ of 
Knropw and America. One. of tne earliest known, AnojdothcriuDiy 
was lully described by Onvicr from remains ftnind in the Paris gyp- 
Biim beds (Upper Kotame,). Its teeth formed a scries unbroken by 
a gap or dnisteina, ami were of uniform height (as in Man alone of 
eiuStiiJg luaiiiin d''). Its tail was long, with laige chevron hones 



1‘ ic. 1 10 -- .limn (if A 'i qHothevium conwiunc (rpper Kocene). Cuvier. 

nnderTinatb, not nsn.illy foimd in Ungnlati's, and theie weie but 
tw'o toes on e.K’h foot. It. w.i.s in many resjn-cts a inneb specialized 
form, U|)parenlly not on the lino of descent of any of the existing 
groups. Chirropofnina-^, Anthrac.ntlienumy Jh/ryminmns, XiphndoVy 
nUhoditv, fhrht>hu!v\ Cifivut/n’rium^ the American Orrndna^ aMHi 
numerous others weie forms more or le.ss intci mediate in elniraetcT 
bi'.twe.en tln‘ thm' distinet sect ions into wliieli, by their (‘Xtiiietioii, 
the Selen lut .\rtiod.icMyles can now !)« divided, — tlic Ti/lopvday 
also e.ill I'f niqtifrnd/ry the TmyuUnny ami the rcnmi or 

Cotiflophn 

L TYLoronA. 

Repn fit- «i lie present lime by tin* t\vo species of (*amels of 
the. Old Woild the Llamas of Aiiicriea, For their special dis- 
tiiigni-^liimj - ! i - i ; see articles Li.ama and (/\MKr. 

II. 'J’ K A<; i; LIN A. 

NotM‘tli ii! i-i- maxill.e. T'pjier canines w'cll-dcvidope.d, espcci- 
.allyin tin- mah * , ii.iiiow uthI |)f»int**d. Low-cr caniiics iiici.siform. 
No cauiriir ji in pn niol.ir-^ in t-ither jaw. Mol.iriform teeth in a 
C'CiliiMioii'; .M riis ‘oiri-,! ing of/# m j. Odontoid ])roccss of axis 
conical. Kihiihi ( omph-tn. F4>ui complete toes on each foot. 'I'l 
middle im t.' jMali.il.s gem r.illy eonllueiit, tlie outer ones (sc-ond .and 
i.Ttli) v*‘ry -d* nd«-r but enm]*h-lej v.c., exieinling from the (-.npus or 
tarsus t4ithi- digit. Navieul.ir, enhoid, ainl eetoenneifoirn hones of 
t u‘.sns nnif» -I. Tvmp.'inie. hnlln* of .sUnll fillcl with caneellur U.ssiio. 
No fjontal ajipeiidage.s. Uiimiiiating, out the stoniacli with only 
tlncc dislioif i (•nitiartmenN, the iiianiplii-s or third cavity of the 
'^tom5l^•!l of ill i'rctrra heing rudinientjiy. IMiieenta dilfn.scd. 

Tlii.s .seMi' ’ ■••nt.iiiis lin* s.iigle family Tnvjvlidir, containing .i 



Fio. III.— African W'atcr C)io(&»-olaln {I/yomoschus aquaticut). 

Asiatic Chevrotains, which it otherwise much rescriihles, but it is 
said to fnMjueiil the liaiiksof streams, and liavc much the habits of 
Pigs. It is of a rich brown coh#nr, with back and sides spotted 
and stri|»(*d wilh white. It is evhlmilly the .survivor of a very 
ancient form, a.s ri'inains 4)f a .spi*eie.s only dilferiiig in size (7/, 
crasNiLs) havo h« cn Ibuinl in Miocein* deposits at Sansan, deiMirt- 
iiient of Uei’s, ]<’ rains*. • 

I IT. Pi:(U)KA or ('oTYLorifOUA. 

No preinax illary teeth or cai.iiiiform prcmolars. Upper canines 
geiiiTulIy absfiit, tlnnigh sometimes largely developed Inferior 
incisors, three on each side with an ineisiform canitm in contact 
with them. Moiariform t(M*tli consisting of p S, 7h|, in con- 
tiiinons K-rie.s. Ainlitory hulhr siiiiph* and hollow willfin. Odon- 
toid ]>ro(;ess in the form of a ei*e.scciil, hollow above. Dwtal 
extremity of the fibula represented by a distinct malleolar bond of 
peculiar shaix-, artieiilating with the outer surface of the lower end 
of the tibia. Thinl and Lnirth nietacarpals and metataroals con- 
fhnmt Outer to(*.s small .and rndimentary, or in Home caswentlf^iy 
8Uppros.sed; their m(*t!ipodial hones never (complete. Navicplar aud 
cnhuiil hones of tarsus united. Horns or antlcTs usually present, at 
Ic.ist in th«‘ mail-, .sex. Left hracli ini artery urising from a common 
innorniiiatc tiunk, instead of coming olf sopuratoly from the aortic 
arch jis in the ])rcci ding .sections. Stomach wit^K foiUr complete 
cavities. Placenta cutyledonous. 



UNGULATA.] M A M M 

The Peeora or true Rmninanta form at the present time an. ex- 
tremely homogeneous group, one of the Iwst-dcfinoil and moat closely 
united of any of the Mammalia, But, though the original or com- 
moil type has never been departed from in essentials, variation has 
hcan very active among them within certain limits ; and the gieat 
difficulty which all zoologists have felt in subdividing them into 
naturpi minoi* groups arises from the fact that the changes in dif- 
ferent oigans (feet, skull, frontal appendages, teeth, cutaneous 
glands, &c.) have proceeiled witli smdi apparent ii regularity and 
absence of correlation that the different modilioations td these parts 
are moat variously combiin*d in different members of the gn'up. It 
appears, however, extremely proluiblo that Ihc.ysoou In am bed into 
two main typos, represented in the j)reHeiit day by tin* Ccrritlfr. and 
the --otherwise the Antlered and Ifurncd Kiiininnnt.s. In- 
tcniiediate smaller branches produced the exi.sting Mu.^^k-l'eer and 
Giraffe, as well as the extinct HcHadothrriu'm inclining to the tiisl- 
nained group and the extinct Sn'athrrium^ Jirnkinntht'rium Ihj- 
and ol lid's mure allied to the lattn*, although u^um 
the true relationship of these forms there i.s n tliffrrcnce of 4»piiiioii 
between the two paKeoiitologists who hav<^ paid most attention to 
the group, Riitimeyer and Lydckker, but the materials roithconiing 
lit present are scarcely sulhciriit I'm forming a decided opiniijn. 

The earliest forms of true iWora, as Gfiorus and Jimnolhrrium 
(Mioenne), had no frontal ap])cndagcs, and s«mie few forms {dfoschu.^ 
and HydropoUs) continue to the ])reseiit d.iy in a .Mmilar case. In 
the very large majority, however, either in both sexes or in tlie 
male only, a pair or or<*asioimIly two paiis {Tttrnrcros ainl tin* 
extinct Sivatherium) of processes mo developed a.s weapons of 
offence and defence Ii oiii the frontal hones, these being almost always 
formed on one or other of two types. 

1. ^‘Antlers’* aro an outgrowth of true bone, covered dniiiiL*^ 
their growth with vascular, sensitive integuiiieiit coated with 
short hair. In this slate they remain fiermanently in the Giralle, 
but in the true CervitliP^ when the growth of tin* antler is eomplete, 
the supply of blood it eoases, tho .skin dies and peels otf, 
leaving the. bone hare and insensible, and nft(‘r a time, hv a 
procos.s of absorption near the base it lioeomes detached frtun the 
skull and is “slnsl.” A nmre <»i less elongated porti »n nr 
** pedicle*’ always remains on tlie skull, from the summit of whit'li 



Deer (fVem* *rhomhurgkii\ showing Antlers. From Sclator, 
/Vor. Xool. 1S77, p. 

•• new antler is developed. In the gi’ealer number t)f existing 
fl|)ede8 of Doer this pniccss is repcatcil with great regularity at the 
same period of each year. The antler may ho simple, si might, 
suboylmdrical, tapering and pointid, hut more often it sends o|f 
one dr more branchcH callod “ tynes ” or “ snaga ” In this . use tin* 
main stem is termed the “beam.” ('omimmly all the hianclies 
of the antler are cylindrical ami gradually tapering. Soim time.s 
thev are more or less expanded and Dattoned, tlm antler being lin n 
said to be **pa1matod.'’ In young animals the antlers are always 
email and simple, and in those species in which they are variously 
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branched or palmated, this condition is only gradually tu’nuired in 
M veral siiceessivo annual giowths. .\ n inteie.sting parallel has lx*en 
observed here, ns in so many other eases, hetweon the development 
of the race and that of the individual, 'flu* earliest know n forms of 
Deer, those of the Lower Miocene, hav<* no.intlers, as in 1 lie young 
of the existing .s])edes. Tho Doer of tin* M idtlle Mioe» ne h.ive .simple 
antler.s, with nut more than two hranrhes, as in existing Deer of 
tho sticond year. Species occur in the rp|M r Mmcene with three 
branches to tho antlers, hut it is not until tin* I ppcr riioomo and 
rieistoi'cne limes that Deer occur w ith antl« in ilrvelnju d with that 
luxunanee of growth anil beauty of form i li.iiaelcr'si ic of snme 
of tin* existing species in a [lerfoetly adult .slat**. \iiiong recent 
C* rn'd.'f\ auth rs arc wanting in tin* g* neia A/osr/ut.', ami // tfi/mpnfrs ; 
they are present in both sexes in Tarnmius (the Ih-imh-ei), .m.l in 
the male .sex only in :di others. 

il. 'fho “ horns ” of the ywu*n./.*r consist of peniianent, i oni* :il, usu- 
ally curved, bony proee.s.ses, into which air-cells eonliMunl Ihuu the 
frontal .sinuses ot ten extend, eallod “ horn-eoies,” eiislioathe*! in a 
ease of hue hum, an (‘pidemin* devi lojmieiit of fihioiis sh m hii*-, 
whieh giovN.s eontinuously, though .slow ly, from the h.ise, and wi'.iis 
away ;it the aj>ex, hut is very r.iiely shed entire. The only existing 
.species in which such a iirocoss oi curs regularly and jK*rii>dieall> is 



FlO. n.3.- Hnul rif \Tit*‘li>iw. ‘.IiD.iiiiu )I*.nis. Kroin SIi \. 

ItniiiKe, /‘n'C Xool. .Sot*., I STS, |i. 7JI. 

tin* .\im*rican Prong-lliiek {Antihtmprn), in whi* )i lln* horns al.so 
dilfer from those ol :ill otlnTs in being hifnn*uti*d. Horns are not 
presi-nt at birth, hut begin to grow very .soon afterward.s. The m.iles 
of all existing /inridm possess tliein, ami they are also pre.sent (though 
1 u.siially noi^ so fully developed) in the h-males of all e\r* pt the 
I geiier.i /**o//U‘, 'rniffrla/duLs, /‘rorapni^ .dn/l/opr, yKpytv.rtt.'i, A’/o/o, 

! fVrru'tiprn, l‘t'lra^ AVaoZ/v/gns*, Xrofratjus^ an* I Trlni‘> /‘.<s * 

i Aiiolin r eh.ii.ii-t*-r l*y wlii**ii tin* dilh*r*-nt m**ml'eis o( tl.c /' -•••;•// 

I can he *listinguisln*d is ih*rivi*l tVoiii Ilje ehaia**U*]N •*( ilir molar 
j teith. Although theie m nothing in the gi-ini.il 'noil** nid 
■ aiiMiigenieiil of the enannd folds, or in tin* ae.’cs.* ly eulniuns, 
absolutely distinctive between the tw*) ]»iiiieipil l.uml ** ., »‘\i-.ting 
spe*‘ies may generally he distingiiisln-d ina.smm h .i-. lli* Inn* mol. os 
ot tin* Ci’rridst: are “ hraehyinloiit,” ;ni'l th"-M* "1 tin* /imtd.n 
“ liypso»lont,'’ tin; teeth of tin; form* r hive * *tnip;n:iti\ely 

.slnut crowns, which, as in mo.st inamrn.-iK, l.ik* llmr pl.wi* .it once 
with the neck (or point wliere tin* * i*i\\ii .onl i.'*d .i*>iu) “ii .i level 
with or iX little above lln* alve*)l.ir h.nd. i, onl n nuiin in tbit; 

^ Sli Vlc^ r UriMiUe, Pn*<‘. , ls7S, j* SSI 
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position throughout the animal's life ; ^vhereiia in the other fonrnu.j. 
the crown being lengthened and the root Hinall, the neck does not j 
come up to tho alveolar level until a coiisitlerublc part of tlie sur- 
face haa worn away, and the crown of the tooth thus nppcjars for the 
greater part of the aniinurs life partially biirieil in tho socket. In 
this form of tooth (which is almost always most developed in tho pos- 
terior molars of the permanent series), tlir const ituenl columns ot the 
crown are necessarily nearly ]»aralh l, w hen as in tlic lirst-<lcscribed 
liiey diverge from the neck towanls t li" t i'«m* or grinding surface of the 
tooth. In the more eoinplcte h\|*‘a)iloiit form the, initirstieesof the 
lengthened columnar iohls or«‘naiiic| and dentine are lilled up with 
cciiientum, which gives stability to the whole organ, and which is 
entirely or nearly w'unting in the sh<irt -crowned teeth. Tlie same 
inodili cation from h»w to high » niwiis without Chsontial altciulitm of 
pattern is seen in an c\cn sHll moiv marked manner in some of tho 
rcrissodactyle lliigiilalcs, tin*. t<Ki1h of the Horse hearing to that 
of AncfiUfy:riuifL {nor JIoiim:, voI. xii. p. 174) the same relation as 
that of an (hv dfies the e.iily Sclenodont Artiodaetyles. A 
parallel moditicatifui lia.s la'eii also shown to have taken place in 
the molar t«*i‘th the Vrohosciiha f.scj* ]*. 423). 

As the hypsodiUit tootli is essentially a moditication of and, as it 
Avere, an improvement upon the braehyodont, it, is hut natural to 
expect tliat all inlerniediate forms may he. met Avith. Kven among 
tliu Deer ilumi.selves, as pointed out hy Lartel, the most aiieienl have 
V(My sliort molars, ami the depressions on tho grinding surfaee are 
so shallow that the hottoin is always visible, while in the CVrim/asof 
the more renmt 'rertiary ]>»‘riods, and esjiecially the Pleistocene and 
living species, these same cavities are .so deep tliat whatevei be the 
state of the dentition the bottom eaiiiiot he seen. Some existing 
Deer, as the Axis, arc far more hyp.sodoiit than the niajorily of the 
family ; and, on the other hand, many of tho Antehipes (as Ttiuj- 
flaphns) retain mueh of the braeliyo<lont eliaracter, whieh is, however, 
completely lost in the more modern :ind highly speeiali/ed Sheep 
and Oxen. 

Faiiiihi Okhvid.k. 

Frontal u]ipomlages, when presimt, in the form of antlers. Finst 
molar at least in both jaw’s hrjudiyodoiit. 'Pwo orifices to the lac- 
rymal duct, situated on or inside the vim of tho orbit. An ante- 
orbital vacuity of such dimonsious as to exclude the laerymal bone 
from articulation with the. Opjior oaniiic.s tisually present 

in both sexes, and sometimes attaining a very great size in the male 
(sen fig. 114). Lateral digits of hotli fore uml hind feet almost 



Fio. 114.— Skull of Hydropotn intrmis (jululr mule), a Deer without Antlcrn, but 
with lHrKcIy-<level«»iM*(l iijiimr eauinc tci*th. x L From .sir V. Itronke, 

Zooi. Hvr., 1H72, p. bii. 


alway.s pre.sent, and frequently the di.stal cud.s of tlie irietapoduLs. 
Placenta with few eolyledoiis. (iail bladder absent (except in 
Mof>rhus). This luiiiily contains numerous Mie»’ies, having a wide 
geographical distrihutioii, ranging in the Ncav uorld from the Arctic 
(Mrcle as far scnith as (Jhili, and in the Old World throngliont the 
whole ol Luri)]>e and Asia, but absent in the Ethiojiian and Austra- 
lian regions. For the chaiaeters of the generic .siilidivisions and 
their distiihntion, str Sr Mi, also Deku, Muntjac, and MrsK- 
Deek. 

Fn Hi i hj Ca.m elopard am 

Frontal appendages consisting of a pair of sliort, erect, 
permanent bony processes, ..ssiliisl from di.stinct centres, and 
for a time stiiurully connected with the fronlals, though after- 
wards ttnkylo.sed to them, covered cxbnnally with a hairy 
skin, present in both sexes, and even in tho new-horn animal. 
Anterior to these i.s a mediaii pi'otiibcr.uiec on the frontal and 
contiguoii.s parts of the na.sal l)oiit*s, whieli increases with age, and 
is 8omctime.s spoikon of .as a third horn. No npjier canines. 
Molars firachyodont. Lateral diglt^ «'iiliiclv ah.scnt on both fore 
and hind feet, even the lioofs mu di vcl..pi*(l.' 

This family contains but a .single sj)ciir.s, tlie well-known and 
very remarkahh* animal the Giiatfe, or ( ’.aiuclopar<l {Camdopar* 
dalis tjirajfa). See G i kaFFK, 


.1 . . , , ,> » ... * 

Frontal appendages when proboot in thb? fond homa. Molars 
usually hypa^out Usually only - one the laerymal 

cunol, situated inside the rim of tne orbit. 
always ortioulating with the nasal. Canines abajjjft 'i949i|»tlt^sexe& 
The lateral toes may bo completely absent, but knOirprdMlb^tltey art 
represented by the hoofs alone, supimrted 
rudimentary skeleton, consisting of mere irregnlar'nbddW'll.b^^ 
Distal ends of the lateral mctapodals never presepiti ' QmMsdiler 
almost always pri'scnt. Placenta Avith many cotyled0O)k)('^5%L'^;^ 
Tho Boddm,ov htdlow-honieil Uuininai)t8(6ViincernidXf*4^kididii||s' 
extensive family, Avith members Avidely distributed ‘ 

Old World, witli the oxec]itioii of the Australian. 

America they arc, less iiumcrj>n«, and confined to 1310 
noriheiu tcmpciatc rcgioiiN, no specic.s being indigenoMft 
South or rontral ATiicrica. There is .scarcely any natural gad ;WellV 
defined group in the Avlioh* class whieh jinwnts greater dltfbltltiep., 
of subdivision tliaii Ihi.s; consequently /.«)oIogi.stis are as yetVeii(^ 
little agi'ced a.s to the extent ami boundaries of tho gon«ra‘ilttoVrld<!p| 
it should he tlivided. I’ln* jirincipal sjiecies Aviil be foYmd."ini&l!l9P 
particularly tlcscribed under tin*, headings Antbta>V£, BlAWff 
Hukfalo, Cattle, Chamois, Ki.and, G\r, Coat, Harti^I^i^i 
Ibkx, Musk-Cx, NYLuji.Ar, Ox, .‘^aioa, and Sheep. 

Croi:!* TILLODONTIA. 

Hero may be noticed a remarkable gfoup of 
called by Marsh the remains of wbicB. 

found abundantly in the Lower and Middle Eocene beds^lfi 
North America. 'I'hey sooni to combine the charactm^ 
the UtifjfulafUy Jtodmtidy and (\irnivora. In the gentJR, 
TiUotherutm of Marsh (probably identical with the 
viously described Auchippodas of Leidy) the skull resemplj^^ 



Fio. lit).— Skull uf Ttiivtfirnuni/oUu-nf uui. hIzc. FrumMonli*- 


that of the Beai*s, but thi' molar teeth were of the U: _ 
type, while the large incisors were very similar to t] 
of the Rodents, 'llio .skeleton resembled that uf 
Carnivores, but the scaphoid and lunar bones were di 
and there wa.s a third trochanter on the femur. ThQ 
were plantigrade, and each had five digits, all wit{l 
pointed claw.s. 1 n 1 he allied genus Stplinodon all the 

were rootless. Sonic wi^re as large as a Tapir. 

These, with other similar animals, constituting a 
called TnniudoutHy are included by Cope in hie laige 
Bunoiherifty to Avhicli also the exi.sting Imtcti 
referred. The constantly incrcasiiig knowledge of 
aiinectant form.s adds to the difficulty so often refi 
in this article of establislnng anything like a definite i 
fication of tho heterodont mammals. 


Order CARNIVORA. 

Though the Carnivora as at present restridti^'^/^ 
very natural and well-defined order among the'CAf^ 
it is difficult to find any important commdli .jf 
characters by which they can bo absolutely. 
but, as in the case of so many other nuto^ dWjGfwJ 
the possession of a com bination of varip^ 

* Tlio FfTOt of Liiiiupu4 included all the thim ldhpyn’t _ . 

modern orders Cannwray Insfclivora^ and S 
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they mast be distii^islied. , Th^ .are unguioulate, and 
have never le88.thft^.l^ttr'%eU^evaloped toes on each foot, 
with naila pointed, rarely rudimentary or 

absent, , ^Qte^poll^x atitd hallux are never opposable to the 
<^h«f regularly diphyodunt and hctero- 

dd|a^ff^$^|r‘Weth are always rooted.^ Their dentition 
^^4Bml'p6inted incisors, usually three in nninbor, 
l^eof each jaw, of wliich the first is always (he 
the third the largest, the difference being nuist 
ji ^Jto.tho upper jaw; strong conical, pointed, recurved 
variable, but generally, especially in the 
of the series, more or Jess compn*sseil, pointeil. 
jljObant ; if the crowns arc flat nml tnberculatiMl they 
'complex or divided into lobes by deep inflexions 
The condyle of the liiwer jaw is a Inin^versely 
working in a dee[) glenoid fossa of 
form. Tlie brain varies niucli in relative 
md form, but the hemispheres are never destitute of 
. 'V^^ntarked convolutions. The stoniacli is always simple 
AiW^pyriform. The caicum is either absent or short and 
^ainlp{cy and the color, is not sacculated or greatly wider 
than the small wtestine. Ycsicuhe scminales are never 
Oowpers glands uru present in some, absent in 
groups. The uterus is bieornuate. The mamnue are 
:|llbddbimal, and very variable in iniinber. Tlie placenta 
'^iffid^iduate, and almost always zonary. Tlie clavicle is 
^joftffd'ontirely absent, and when present is never complete. 
‘iTh^tsdiuB and ulna are distinct. The scaphoid and lunar 
j ibon^d' are always united into one, and there is never a 
idiatinct os centrale in the adult. The fibula is always a 
diaiinot slender bone. 

’ \ Tpha large majority of the s[)ecies composing this order 
chiefly upon some variety of atiiinal food, though 
^re omnivorous, and some few chiefly, though not 
'^titaiy, vegetable eaters. The more typi(‘.al forms live 
,.%llbgetaor on redently -killed warm-blooded nuimals, and 
• whole organization is thoroughly adafited to a pro 
da^OttS mode of life. £n conformity with thi.s manner of 
;> Staining their subsistence they are generally bold and 
'say^O in disposition, though some species ure capable of 
'"l^aing domesticated, and when placed under favourable 
'clren^istances for the development of such qualities exhibit 
^'a’yery high degree of iutelligeiiee and fidelity. The order 
divided into two subordcra, tlio ineiiibcrs of 
;mmae the more typical, and mainly terrestrial in their 
of life, while those of the otluT are aberrant, having 
^^^e'Whole of their organization specially modified for living 
* ' * " *4A!iy in water. These arc called respectively the True 
liped and the Pinniped Carnivora, 

^:StmORPER CARNIVORA VERA on FISSIPEDIA, 
$|i|erally adapted for terrestrial jirogression and mode 
though some may be partially mpiatic in tiieir 
-^The fore limbs never have the first digit, or the 
I the first and fifth digits, longer than the others, 
f on each side, with frery rare exceptions. Cenibral 
more or less elongated ; always with three ov 
1 the outer surface forming arches above caicli 

0 lowest surrounding the Sylvisin fissure. The 

1 \ of teeth have not the uniform characters of 
Pinnipedia, There is always one t(.>oth in 

;^hich is specially modified, and to which the 
^^^iq^ctorial ” or “ carnassial ** tooth has been applied, 
i front of this arc more or less sharp-pointed 
1 1 ; the teeth behind it are broad and tuber- 
characters of the sectorial teeth deserve 
as, though fundamentally the same 

yi^alrus, altogether so aberrant in its tlontition, aro 
.this statement, but in old individuals Die ])iilp 
cease to grow. 


throdghont the* ftuborder, they are greatly modified in 
different genera. ^ The upper sectorial is the most postll'ior 
of the teeth which have predecessors, and is therefore 
reckoned as the last prcmolar (p A of tl»e typical denti- 
tion). It consists essentially of a more or h compressed 
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Ik: n»i, I’ppiT Sfitori.U IVilh i*f Catnirom. f, /’. // n; II, f 'ijiiiv ; JII, 

1, nntolnr, *.?, nriililli-, iitul !», pi>.st(‘nor ruH]i of M.uk*; 4, iiiiu r IoIm- Mippoi led 
on disiiiiri loot : T), innor lulu*, poKtiM ior in )utsituiTi, iimi without illstliict loot, 
I liaracU'iiHtir of the L-rxidn‘, 

blade supjiortcd on two roots and an inner lobe supported 
by :i distinct root (see tig. 110). The blade when fully 
develoi>ed has three cusps (1, ‘2, and 2), but the anterior is 
always small, and often absent. The muhllc loin* is conical, 
high, and ]Miinted ; the posterior b)be has a compressed 
straight knife-like edge. The inner lobe (4) varies very 
much in extent, but it is generally placet! near the anterior 
end of the blade, tliough sometimes it is metlian in position. 




Id 





f„. iii.—.Mmliiitatnuis ol llii* Lf>wri Sutoiiil 'I’oolh ill iarmrora. I, 

II, Ciints; III, J/t'i P' xtrs ; IV, Lutru\ V, Afrh‘s\ VI, t'rxu^. 1, iijiii riot 
Idi’ii' <if lilmlf ; 2. po'-tn ioi lobr of blade; 3, Inner ttiln*rele; *1, heel II will 
sfiMi tliat the iel«iti\e H/e of the Ivo inol** \ lines iui-oiilin.; to the lK•^< 
inenl ol ihe poiliun ol th<* efown they liuic res-peelively to suplKivt. 

In the rrsuLr alone both inner lobe and root are wanting, 
and there is often a small internal and ]u)sterit>r cib''|» (h) 
without root. Tu this aberrant family abo the si rtoiial is 
relatively to the other teeth much smaller than in tlie lest 
of the i^arnivora. The lower sectorial (see tig. 117) is thu 
most anterior of the teeth without predcce^'Oi on the milk 
series; it is therefore reckoned the first trin- rnnliir {in 1). 
It has two roots supporting a erowiit c mihisiing ulicii fully 
developed of a compressed bilobul blade ( I and 2), a heel 
(4), and an inner tubercle (Jl). The lobe.s nf the blade, of 
which the hinder (2) is the hirger, arc M'p.iratcd by a notch 
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gei^mlly prolonged into a linear fissure. In the most j 
specialized Carnivora^ as the Felhltr. (I.), the blade alone is ‘ 
developed) both heel and iiiiier tubercle being absent or 
rudimentary. In others, as Mcha (V.) and Ursutt (VI.), 
the heel is greatly developed, broad, and tubereulated. The 
blade in these casc.s is generally [)liiced obliquely, its flat or 
convex (outer) side looking f;.)rwiird.s, so that the two lobes 
are almost side by side, instead of anterior and po.sterior. 
The inner tubercle (‘5) is gem*ridly a conical pointed cusp, 
placed to the inner .side of the hinder lobe of the blade. 
The special characters of thesi* teeth are more disguised in 
the Sea Otter ( A’;////a//v/) than in any other form, but even 
in it they can be traced. 

The toes are neaily always armcMl with large, strong, 
curveil, and t<»leial)Iy sliarp claw.s, cnslieaihing tlie ungual 
phal anges, and le hl more lirinly in their places by broad 
lamin.'o of l»one relieeted over llieir attached ends from the 
bases of the plialange.s. Jn some forms, most notably the 
/V/o/.r, tJieso claws arc “ rcLracLile.*’ The ungual phalanx, 
with the claw attached, folds back in the fore foot into a 
.sheath by the outer or ulnar side of the middle [dialiinx of 
the digit, being rotaified in tliis position when the animal 
is at rest by a strong elastic ligament. fu the hind foi>t 
the lingual phalanx is retracted on to the top, and not the 
.side of tlui middle phalanx. 15y the action of the deep flexor 
inu'^eles, the ungual plialanges are straightened out, the 
claws protruded from their sheath, and the soft “velvety” 
paw be.comes suddenly converted into a most formidable 
weapon of olfonco. The habitual retraction of the claws pro- 
sm’ves their points from wear in ordinary progression. 

The Fi.ssi pedal ( ^arnivam were divided by Cuvier into two 
groups, according to the position of the feet in walking, 
the or tlio.se tliat place the whole of the soles 

to tlie ground, and tlie or those that walk only 

on tlie toes ; and the ditlerence between these groups was 
Considered of eipiul importanee to that which separated 
from them both the I*innifjr(tila nr Seal.s. The distinetiou 
is, however, qiiitt? an artificial one, and every intermediate 
condition exists between the (‘xtreino typical plantigrade 
gait of the licars and the truly digitigrade walk of the CaU 
and Dogs; in fact, the greater number of the Caniivow 
belong to neither 4>ne form nor tlie other, but maybe called 
“ sub) ilantignide,” often when at rest applying the wlmle 
of the solo to the. gronml, but k(M‘ping the heel raised to a 
greater or less cxt(ait when walking. 

A more natural elassilication is into three distinct 
sections, of which the (\its, the Dogs, and the Boar.H 
may be respectively taken as representatives, and which 
are hence called .Nfurniilca, ( '//noidedj and Arrtoidea, 
This division is founded mainly on characters exhibited by 
the base of the skull, but is corroborated by the structure 
of other parts. ^ 'I’lie presence or absence of a bridge of 
biMie, covering the external carotid artery in a part of its 
course by the side «)f the alisjihenoid bone, anil enclosing 
the ‘\ilisj)hen()id l anal,” a character to wliich the late Mr 
Jl. N. 'rnrner first drew attention, might seem niiiuiportaut 
at first Sights but it i.s curiously constant in certain gionps, 
which we have tUher reasons, derived often from a com- 
bination ot h -:, eisily tlelinable characters, to regard as 
natural. It is theiefore generally mentioned in the follow- 
ing family delinitions. 

Tin* .Khnvwlt'ti like form.s iiifliwlc tin* Vivrrridx^ 

t JiMil /Iijj'itiil r 

' H»‘(‘ W. IT F’lowcr. tin* V.ilie* of tin* Character', of Iko Uaso 

Ilf till* I’l.uiiMTii ill thi* < M.iV ^iln .it iKii ot till* onler Varnivnra^'' l*ror. 
/Ctmf. N/.'., ISUa, ]». -1 ; SI Mivait, “On tlu! CMa.s^ificatioii and 

nistnlnitioii of the ihnf., 18 .S 2 , 1». 13 . 5 ; and Id., Tfi*'. 

(A//, mt Irtto'fhtrtiDn in ihr Situpf ,•/ iiiicl:}n>n.f'd Anhnah^ risprcialh/ 
Mnnniitria, 18 K 1 . 
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Family Felidas. 

Tnie molars reduced to one above and below, that of the upper 
jaw very small and tran.sverscly extended. Only two inferior pre- 
iiiolars. Auditory bulla not externally constricted, but internally 
diviflod by a scplutn. No alisphcnoid canal. Carotid canal very 
iiiimite. "Digits f>- 4. Dorsal vertebrai 13. 

AV*/w.- .-The whole structure of the animals of this genus ex- 
hibits the carnivorous ty})e in its fullest perfection. Dentition: 

^ Hi c, b p J, m r " T ; 30. The upper anterior premolur, 

always small, may sometimes be absiait without any othex^ moditi- 
catioii in the dental or other .structures. Such a variation should 
not tliuixifore be eoiisidcred as of generic importance. Incisors very 
small. (Jaiiines large, strong, slightly recurved, with trenchant 
edg<*s iind sharp ]»oints, and ]jlaee.»l wide apart. Prcmcnars coin- 
presseil and .shar[)'pointrd. 'I'lie most posti‘rior ill the upper jaw (the 
scct«»rial) a very large tooth, eons..sting of a subcompressed blade, 
divided into three umi|iia! cusps suppoited by two roots, with a 
very small inner lobe placcil near the front end of the toOth and 
supporteil by a distinct root. 'The ui)per true molar a very Sin all 
tiiberc.uhir tooth )»laced more, or less transversely at the inner side 
of the hinih r end of the last. In tin; lower jaw the true niojlar 
(sectf)rial) i*edue<*d to the hl:nh; alone, which is very large, trenchant, 
and much eoinprcs.sctl, divhted into two snhiMpial lobes. Occasion- 
ally it Inwa nidinieiitarv ln?el, hut never an inner tubercle. ThoSKhll 
gmerally is short and loundcd, tlioiigh proportionally more elmi- 
gati'd in the huger lorins. Tin* facial portion is es])ecially short and 
broad, ami tlie zygomat ic arches vt iy w ide and slixmg. The auditOiy 
bnlhc are huge, roinuuMl, and smooth. Vertehne; C 7, D 13, b 7, 
iS.3, (> 13 2‘.>. Chivielrs better di-velopeil than in other Carnivora, 
but not artieiihiting with eitliei the shoulder hones or Kteriium. 
Liiiilw digiiigiadc. Aut<rior feet with live toes, the third and 
fourth nearly etpial and h>iigest, the second slightly and the fifth 
considerably shorter; the pollex still shorlor, not reaching as far 
as the mc,t,:ie.arpO‘phalangcal sirtii uhil if)n of the second. Hind feet 
with only four toes. The (hiid and fourlli llm longest, the second 
and tifth .somewhat shorter .ind neatly e(|ual ; the hallux represented 
only by the nidimentaiy mel.itarsal hone. The claws all very 
largo, strongly eiirvi*d, ••onipiesseil, very sharp, and exhibiting the 
retractilo condition in the highest digreo. ^*he (ail varies greatly 
in h'Ugth, being in some a nieie .slump, in oiheis nearly aa long aa 
the. body. Kars of moderate .si/e, more, or less triangular and 
pointed. Ky<‘.s r.itlier kirgc. iris M'ly mobile, and with a 
])upillary a])crturo whieli eoniraets under tin; influence of light in 
some spe,'*iL*s to .i n.nrow vciticil slit, in others to an oval, and in 
.some to a cireiihir apeitiire. Tongue tliiekly covered with aharp- 
pointed, reemrved liorny f»jipilhe. Djis uin small and .simple. 

As in strnetnro so in habits, the ('tits imiy he considered the most 
specialized of all the (Jnnuroia. All the known meiul>er8 of the 
genus feed, in the luiluml state, almost exelusi\ely on warm-hloofled 
nniiiials which they have themselves killed. One Indian sn^udea 
{F. rivrrriva) i.s .said to j)rey on iish ami even freshw’ater moliusCH. 
Unlike the. Dogs, they never tussoei itt* in packs, and rarely huut^cir 
]»rey in open gionnd, lull fnun some place of concealment wait 
until the unsu.speetiiig vielini eome.s williiii reach, or with iioiaclcAS 
and .stealthy tread, eionehing close to the ground for eouooalment, 
uj»proaeh near enough to make the filial spring. In tliia manner 
they freipiently atlaek and kill aniimds <*onsiderahljj exceeding their 
own si/o. 'riuy iiie mostly nocluriial, and the greater nuinlMsr, 
cspecialh' the Mii.dler .species, inoie or less arboreal. None afft 
{Opiatic, and all take to the water wdth reluctance, though Bonio may 
habitually haunt tlie him k.s of rivers or pools, because they more 
easily' obtain llieir pn‘y in sueli .situations. The numerous siiocics 
of the genus ate \eiy widely tlillu.sed over Ibo greater part of the. 
habitable world, though most abundant in the warm latitudes of 
both hemi.sf)heres. Mo sju'cies arc, howe ver, found in the Australian 
regitm, t»r in Mrul.ig;i.seiir. Although the Old-World and New- 
World Outs (e.xeopt pj*rlia])s the Norlheni Lynx) ;iro all specifically 
distinct, no common .stnmtural character has been pointed out by 
which the former can he .separatiM from the latter. On the con- 
trary, most of the minor gron]ts into which the genus has been 
I divideil It.ive re] ue.'^eiit.i lives in both heinisphcros. 

1 Notw itlistamling tlie considerable diversity in external appearance 
* and size hetwei’n difleiciit inein]>ers of thi.s extensive genus, the 
j structural diflereure.s are but slight, and .so variously combined in 
I difleient specie.s that the. numenms allemijts hitherto made to 
: subdivide it arc all unsatisfactory and artificial, The priAcipal 
■' difVerenees are to he found in the form of the cranium, especially 9^ 
' the nasal and adjoining hones, tlu; coinplctencfts of the DOliy orWt 
I p«»sti iifuly, the tlcvelo]mient of llio first upper prcinolar and of the 
I inner lube of (he up])er sectorial, the kuigtli of the tail, the form of 
: the pupil, and the condition ami coloration of the fur, eapociallv 
■ the pieM'iiee »»r absence of tufis 01 ' ]w;nc.ila of hair on the external 
ears. Thi-n* is one decidedly aburraiit form, which enables ns to 
! divide the gtuniM into two sections, to which the rank of genera is 
; sonictimrs aceorded, 

j 1. /'V/w proper. — A distinctly ciisped inner lobe to the unficr 
i sectorial tooth. Claw.s completely retractile. There are about 
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fifty species, of which the following arc the most important ami best 
known. 

A. Old- IVorld Species, 

I'or F. Ico, «eo Lion; and for F. iiffris, soo Tiokk. With regard 
to F. pardus^ tlw Leopard or Panther, it is still a matter of uii- 
«-ertainty wliethcr the large siwitti'd (Aits to whieh those names 
are given, found chiefly in woodcsl districts tli rough nearly the 
wliolo of Africa and the warmer parts of Asia as far iis.la]>an, belong 
to one or several Rpneies. See LkOVAUi). F, uncin, the Ouin e, 
inhabits the highlands of Central Asia, from the snowy mount. iiu'^ 
of Tibet to the sou them parts of Siberia, at altitudes of from youi» 
to 18,000 feet alwvo the sea. It is about the size of the (ominoii 
LoopainV lighter in colour, with huiger fur and b*s'< t 

spots, is skull diflers in shape from that of all tin* other AV////.r, 
the facial portion being very broad, the nnsal bones espe« i;illy being 
wido and dopre.ssed, and the zygomatic arches very strong a in I 
deep. F. man'occliftf the Clouded Tiger, is a beantifnily maiktd 
species, with elongated heail and body, bnig tail, and rather sboil 
limbs. The eauiiie leelli are ]»roportionally longer than in any ' 
ing member of llu* goiiiis. It is thoroughly arboifal, and is IouikI 
in the forests of south-east Asia and the i.slumls of Sntii.itr.i, .l.i\a, 
llornco, and Formosa. F. .svvm/, the Serval, fioni South Alu**a, 
yellow with black spots, .uid has a short tail and largt^ ear^'. 
HiimerouR snmllor species called 'I'lger (-'ais atid Wihl Cats, man\ ol 
thorn by no ino;iiis elearlv defined zoologically, are fbimd throngli- 
out the warmer paits of Asia .m l Afiiea. 'riu- Wild Cat of Knrope, 
F. catmj still inlinbits the niomit.iiiious aiiil woodcjl parts of (JnMt 
Britain, 'flic Ooinestic (fat is .ui iiihoilncrd speeirs, and generally 
supjiosevl to be derived from F nnniinilnla of KgVpl ami Syn.i. 
Moderuto-.sizL‘il Cats, with .slioit tails, rather long limbs, esjieei.illy 
the liimier ones, ami tilths or pencils of liair on their cans, .arc called 
Lynxes. Heu fiVNX. 

B. New World Spreim. 

F, corwolor^ the riini.i or Coiiguai, eoniinonly called “Panflier” 
in the United .States, is about the sizi; of a Leopard, but of an uni- 
form brown colour, sjiolled only when young, .ind is exleii.sively 
distributed in bolh North ami South America, langing belwe*u 
the parallel.^ of no' N. .and 50" S. F. oiint, the.Jjiguar, is a laigei 
and more powerful animal than th(‘ last, ami more resembles (In* 
Leopard in its eobnirs. It also is f<mnd in both North ami S<uith 
America, hut with less extensive iang<‘, re.'u hiiig iiorthwards only 
RR far as Texas, and soulliwards m arly to ralagonia. Sen .Iaui’AI;. 
F. parilalWt and sevoral allied smaller elegantly-spotted species in- 
habiting tho intratropical regions of Ameiicii, are isnnmonl}’ eon- 
founded uinler the n.iim* of Deebjt or Tiger (\it. F. (/(Tifimrimdt^ 
rather larger than the l>ome.4ie Cat, with .in elongated be.id .'iml 
Iwdy, and of a unifonii hiownisli-giey (sdoiir, langes from Mata- 
morks to Paraguay. F. ryvit Is a siimH (\it, very iMiistelim* in form, 
having an olongntcd load, body, and t.iil, and .'-liort limbs, ami is als.> 
of a uniform light reddish- brown t’olour. It is .i iiativiMif South 
Arnerma and iMevieo. is the r.iinpas (!al. Four species 

of Lynx an* di'seiibed from Noitli America, but it. is doubt tnl 
whether tlicM? aie .spi-eilic.illy <listinet fioni e.ieh other ami Irom 
tho Lynx of northern iMivope. 

2. Oyiiardttrt/'i. -.Soinetiir.<*s eonsideied as adistim t goiins. Tim 
Cheetah or Hunting Leojiani, /»'///Wf/,is«li,s1ingiiisbiMl from tlieol her 
Felidae by the inner b>be of the upper sectorial, though siipporteil 
hy a dlRtiiiet root, having no salient cusp upon it, by llie tubereiilar 
rnohir being more in a line with the other teeth, and by tin* « laws 
being .siiialler, less curvetl, and less complet*-!}' reti.iclile, owing to 
tho Icehier devidopment of the elasi n; ligaim nls. 'I’lie skull is short 
and high, with Uuj frontal region bro.fd and elevated in eonsiMpn'm o 
of the largo devolopinent: of tile frontal air-sinnses. The head is .small 
and round, the bod,\ light, Hie liml.s :iiid tail long. Its colour i.s 
pain yellowish-hrow 11 with small black .spots. 'IMm Cheetah is l«*ss 
bavngu and more ea-ily tamed than most of the Cats. In Asi.i it 
has been trained for the chase of tlu* Antelope. It lia.s lather an 
extensive geographical riinge from the fapeof Oood Hope, through- 
out Africa and the s«mtli-\vesleni» parts of Asia, ns far a.s .southern 
Imlia, 

FtjasU Felhlas . — Numerous exliiiet .speeias of the germs are found 
in Pieistnociic, Pliocene, ami even later Alioecne depo.-.if.s in Fiirope, 
Aaiu, and Aiiieri'*a. Among them is the Cavo Lion, F. sp'd.rtt, wliieh 
can Rcurooly be separated Speeilir.illy irom F. /ro, and of wliiidi 
ulmndant remiiii.s are found in eav'es in England ami otliei pails ot 
KuroiH*. F. aistaia^ from the Siwalik IlilN, intermeiliate in size 
betwotju a TigcT ami Jaguar, is distinguished from llieotlier /nVA/.r 
by tho aho'l'tlMJsa of the face as ei)mf»;in*d with the cranial p.irt of Hie 
rIcuU. Theae and many others, mostly of .smaller si/e, piesent no 
groator inodiHcations of form than tin* various e.vi.sting members of 
tlio gonua Felin, and can thmerore be propeHy included within its 
limlto; but mimiTous other forms are grndnally becoming known, 
esMcittlly through tho researches of American pabeontcilogists, 
which, though evidently' anirnal.s of the .same general type and 
therefore to be included in the family Frlidw, ilepart so niiieli in 
various dotalb of structure that they must ‘bo placed in diireiynt 
genera. As oiio pf the iiointa in whiidi Felis iimiiifcsts its .special- 
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i/ution is the reduction of tbe. number of the molar series of teeth, 
with coneoinitant shortening of Hie jaws, it might be Mipi*osed 
that in the earlier mid perhaps ance.stial tonus these teeth vvoubl 
be more iiiimeroil.s and approach more nearly to the piiuiitive nr 
typical iiuniher of the lieterodoiit mammals, viz., st'ven on e.idi side. 
This is aetirilly the eu.se. One Kuropejin toini ^also reniitly bmud 
in America) t«i wdiieh Gervuis has given the name of /\> i/<l:r/nru.s\ 
of Mijieeiu* age, has the dentition of Ae/Zv w it!i an ndditmn ol om* 
preiiiokir in the lower jaw; hut others li.ive :■ still I.iij:i-i mimlu-r, .i-. 
Arrhirt nroa dt'lnl ts (d' (Jope from the Ainei i( .an Mioccm-, almiii tin* 
size ot .\ rjinlln*!*, whieli bus four premol.ars and a tiihn. ul.n mul.ii 
in the uppei jaw. ami three ]»ri*niolars ami twm nml u ^ in the ]i>wi*r 
jiw. A tnheii iil.ir molar in the low’**r jaw, ht himl tlie.se- 1 mii.i 1, also 
oeeur.s III ^Khn’thjfdt ^ /finirfi's, nud NimravKs. .Vimtliei l< ndi iiev 
to grnrrah/.ititni is the e.sisteiiee in some toinis, as Ih'idoftfnno 
<if a post. * 111 . r lobe «)i heel h» the inferior seetoi lal, found in in*:iil\ 
all (’aniiioies e\<-ept llie existing Fdidtw On tin* otlnn hand .some 
ol tlie cMinet /•* show a most i’em;ii Kahle |**mh’iiey l<'\\:nds i 
s|»eriali/;ilioii Hot oeeiiriiiig ill any ol the surviving nieml'crs of tin* 
l.imilv, \i/., ;ui eiioi moils ih-velo|)im‘ML ol the iil>p»‘r eaiiiiies, with 
wlii'li i.s nsiiaHy assni-i.iti-d an evpaiision dowiiwanis ami tlatteiiiiig 
of t!i*‘ .iiiteiiui p.iit of Hi'* lamns of llu* low4*r j.Mv, on the oiilei .siile 
of wlin h 1 he i-.,iiiiie Im'-^, when Hie nioiiHi is eloseil. In y„\ihuloti 
the Sabre-toothed 'riger, from tin* eaves «»f Bra-'il ;iml .il.so 
fiom IMi-istoeem* ileposits iie.'ir iiiieiio.s Ayies, an animal ;ihont the 
sio*ol :i 'I’lger, tliese teeth aie / inches in K ngth, great ly eompreased, 
an 1 liiielv .seiraird on tin- lieiieliant aiileiiM i‘dgi s. Similar .serra- 
tion { .(i.‘ si'cn on ;i iniii-]i lainter .scale in the nnwoiii t(*eHi of inoderu 
'figei .M.niv mmliiie.itioijsof thi.seonmnmlv -ealh'd “iiiaelni-iodonl ’* 
tvpi-li.ive heiMl Iliet wltll ht)l ll ill Hie Ohl aiid .New Winid to villiell 
the names id Mnclurrodus^ /h‘> pifnodnii^ Smilndou^ UofdiydupUf’UJi^ 
Po'iniKultui^ Ac., h.ivn* been given. vei y irm/ii kahle form, 
Fu.'>}nihi'i, dilleis liom ail otliei known Felines in having only four 
ineiM>i ; in the low'ei jaw’, and a pair of sni.ill • aiiines sep.-nated 
hv :i veiv long <li.i.steina fioiii Ihe m‘vt teeth, which eoiisisl onl> of 
one jiiemol.ii and one .sectorial true molar. 'I'ln* lowa*r jaw is 
eimimoiidv evp.unled tow.nd-; the s 3 mph>-.is to pioleet tin* l.irge 
upper I mines. 'I’his animal then, .ilHiongh of Foe cnc a-^o, aj»pears 
to lorm the 1 uliiiin.it ing d« velojmieiit ol tin suhi e-tooHn'd or m.'i li.i* 
lodmit d« ntitioii, tin* nn»st. specially • .ii'iiiv '-Mai-* lyj’e i-f . lim tur*^ 
known. 

Cope dl^ide^ .ill the known Feline animals into two l.iniilich, 
Fhd.r .ind id.}\^ ilist ingnislied hy the r]iarai*ti‘i s ol thu 

foiMiiiin.i at tin* h.i ,e of the (laninm, tlie ioimer being ot morn 

iinMleni oiigiii th.m the hitler, the mi-mheis of whnli .ire all 
evfinel, ..mi wliieh sei-m to (*onm*ct tin* Cats with still more 
primitive types ol Cttniirorr, 

Fttmih/ Vivi:iii:inA:. 

Th’eiiiol.irs 'jorL IMol.irs ]-orH. Auditory hnlla evteni-illy eiui- 
.stneted, and divided, hy a sepliiin. .Vn ulisphenoid e.inal (willi very 
laie e\e.‘pl ions). C.U'otid e.nnil distinct .is a gioov'e on tin* .*-iile of 

the hull.u Digits usiiallv :> r», hut .sonn limes the pf)lle\ oi hallux 

or both ma\ he w.inling. Dorsal veitehi.e D> or J I. liimited in 
distrihnii.iii to tie* • Md \V'oil<l, 

Tin* siiManiilv CryptoproctiniD eonlains the single geims f V.v/J- 
lo/frot’hr Dentition ; / r ], p |, m | ',1 ; tidal ^til. 'Di'* ti-ith 

gi-iier.illv « loM-lv resj'Miljh* those ot Hn* Ftdid.r, The liist pn molar 
liofh jiw-t is vi*ry minute ami e.iilv deeitlnous. 'I'In- upper 
siM’toiiai has .1 veiy .small inin r lolie, 'iiiite at the aiiteiior p.nt of 
the tiMdh. Tlie Inn* molar is veiv .sm.iil and phn-ed haiisveist-ly . 
The hiwi r .SI eloi ial has .i laige liein haul hilolii-il hl.tde, iiM a veiy 
miliiit'* In-* 1, hilt no iiiiiei lnh«-ieh. .'•'kull g« iiei.iHy Jike that of 
/•'eZ/v, hut pi ojioi I lomilely loligi'l .nid iMlloWei tlihit Wl'h ly open 
behind. Veitel.i.r: C 7’, D l.'h L 7, S r -gn. Body Lhm.g.ited. 

Llmh.s Iiiodeiate in Feet, -.ilhpl.iiitigiade ; five W»-ll developed 

toe.s oil e.n h. With sharji, I'om jae.ssi •!, letiiu tih- el.iw.s. F.ar.s mode- 
rate. ^r.iil long .iiid eyliijdlii.il. 

Tin* only know n sjiecies, C. )> iin\ tin* “ Foiissu ” ot tin* M.ihigasy, 
is peeiili.ir to .M.idiig.i.scrir, being tin* largest, eai nivoioiis anim.il in 
the i>l.md. It 1-. .ihoiit twice the tin* eoniinoii Cat (5 leei liom 

I10.SI* lo' nd of tail), u it li shoit close fur of iie.iily iiiiifonii p.tli- brow n. 
IJtfle Is .li vet known of its habits, exeejd. tliat it i.s noetnrnal. IVe- 
ijilelitlv alt.ieks and i arrie.; off go:i!.s, and e.sp(*ei.illy kids, and show's 
gre-it li'*-). it V when wounded, on wliieh aecmuil it i-. min li di»-.ided 

by the n i! i\ «*s. 

The n-ni iiiiing numerous .-peeifie mid generie niodifnation ; liamd 
in the existing .iTiimals heloriging to tin's f.iinily sm-im to gniuji 
thf-mselve. nsiinlv into two tolerahlv distinct gioups. distin«/M leihl" 
hv the fei , 1.1 the auditogv hiill.i and iieiglihonung jiiii-<oI‘ 

the base ot the skull, and by tin* sinieliije of llie i*-i t Tl-e one 
foim his Hi* lo'nvis Vtnrnt or Civet Cats for its movt t ypi*' d I'pre- 
.sciitatl V e, mid tin- other fff'rpr\f(';*>v the h-hin nm-.ri-. 

Snhtmiih ViverrinSB. -Anditorv hull i o\ d m r.d her conical, 
broad .ind ti lineal ed ami ind e\ cited hi-lnml, i..irr \v in trout ami 

i '*011 the I'.xtiiiet (’.itsoi \iiji u-:," .imrrtnji XafuralUt, BtirnnlxT 1880 
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more or less compressetl at the sides. The outer. Or 'itfteifibr' 
chamber very Miiiall and flat. 'I’lie meatus with scarcely any inferior • 
lip, its orilice being close to the tympanic? ring. Parot?cipital pro-, 
cess triangular, its a|to5t proj'ictiiig slight ly beyond the bulla. Olawa 
strotigly cnrve«i and more or h ss riflractik*. 

Viverra , — Deiititiun: i J, c 1, /' |, m ; total 40. Skull 

elongated ; l‘ju?iul portion siimll and ( (unpressed. Orbits wcll- 
dcfiiiod but incomplete behind. Vertrln;!- ; (J 7, D 13, L 7 (or I> 14, 
L 6), S 3, C *22 -30. Jiinly i’l«>ngaled mid <*oii 4 »resseil. Head 
*poiiite«l in front; e;irs iMtln-i .miuII. F.xlivniities short. Feet 
small and rounded. T<»cs fiv*- on carli foot. First toe lH)tb 

on fore ond bind f«‘i t lowli .‘'Innhi than the otliers. Palms and 
soles covered witli hair, (Acrpt tin* pads of the ff;et and toes, and 
in Home speeies a narrow n ntral lino on tin* under side of the solo, 
oxtending hnolsw lids in-nlv to the heid. Tail inodeiale or long. 
A pair ol hirge glandular foiln les situated on the ]ierineiiin (in both 
sexe.s), and M-ereling in most s])«‘(;ies an oily substance of a 
peiMiliarly p nn't rating mloiir. 

Tlie iiiinenniis s|»' t ies of tliis genus fijnii a large series, the two 
extremi s nf whn h diir« r eonsiih rulily, luit tin* several seetiims into 
which tin y ni.iy lu? divided blend so into one another Ih.at it is 
dillicMib to diderentiate them sharply. (1) /Vrvnvt projier. 'J'his 
ineludi'S tin* l.iigi'st speidis. The teeth are stouter and less cimi- 
jiresse'l than in the other .seelions. The seeoinl upper inohir 
especi.dly larger. The andilory bulla smaller and more pointeil in 
front. Pody shorter and stouter ; limbs longei* ; tail shorter, 
tapering, lliide.r sido of tarsus etanplelely (‘overed with hair, 
(diuvs longer and less retractile. Fur rather long ami loose, ami 
in the middle line of the iieek and back especially elongated so as 
to form a sort of erest i»r inane. Pupil eireular when contracted. 
Perinejil glands greatly develo])! d. The.se eharaeters apjdy especially 
tn /^. t'irt'Ua^ tho Afneuii (3vet, or “Civet Cat” as it is eoiiiiiionly 
called, an animal rather larger than a I'ominon Fox, uml an inhabi- 
tant of intnilmpiial Africa. /". ziln'thf, the Indian Civet, of about 
eijual size, appioarhcs in many respects, especially in the eliaracters 
ot tli« terth and Icet and .absence of the crest of elongated liair on 
the bark, to the next section. It inbabits Pcngal, China, the 
Halay IVninsula, and adjoining islands. F. is a 

smaller but nearly allieil animal from the same ]»art of tho world. 
From these three speeies and the next the civet of commerce, once 
so much admired as a ]M*rluim* iu Kiigluml, and .still largely ns<*d 
in the Fast, is obtained. The aiiiimils are kept in cage.s, ami 
the odoriferous secretion collected by scraping the interior of the 
jM*rineal follicles with a spoon or spatula. (*2) rirrn'iru/a. This 
section resembles generally the next, but with the whole of the 
under .side of the tarsus hairy. Alisphenoid euiial generally absent. 

jnti/KrtrnsiSf the llasse, inbabiting Imiia, Cliina, Java, ami, 
Sinnatia, is an elegant little animal, which ulfords a favourite 
peifiimi? to the Javanese. (3) (ri itHfu. The Ceiiettes arc smaller 
nnini.il.s, w itli more elongated and slender bodie.s, ami sliorter limbs 
than the ('ivets. Skull elongated and narrow. Auditory bulla 
large, elongated, rounded at both ends. Teeth coiii]»rcssiHl ami 
Hharp-pointed ; a lobe on the inner side of the third upper prermdar 
not piescnt in the previous section. Pnjiil contra<*ting to a linear 
a]>erture. Tail long, slender, ringeil. Fur short ami soft, spotted 
or cloudy. Umler side of the t;uso-inetatarsn.s with a narrow huigi- 
tudinal bald streak. V. tjnn'ffif, the eoinmoii Ceiicttc, is fmind in 
France south of the river Loire, Spain, .soutli-wc.st(?rn Asia, and 
Africa fiom fkirhary to tin? Cape. I'.Jr/hia, sninfalfusis^ Uyriiui, 
nml are other named .species, all African in liabitat. (4) 

Fossa, fossa, from Madiigasciir, may belong to a distim't s<?ctioii 
or genus, but its structure is very iiiiperfei’tly known. (5) In some 
of the smallest speeies the second upper inopar (already reduced to 
very .small dimensions in the (tenetles) is ahsciit ; in other rc.spects 
their dentil ion agrees with section 3. C. fjrarflis ami F. panlicolor, 
both from sonth(*rn Asia, constitute tlie genus Priioiothot of llor.s- 
lield ; /' I'u’hiinisoiiiij Iroin West .Africa, the genus Voitnut of (»niy. 
The former has the back of the tarsus liaiiy, the latter hn.s a narrow 
naked streak as in the (Jenettes. 

All the nniinal.srtf thisgeiiiis are, for their size, extremely aelive, 
fierce, and lapaciou.s. They feed chiefly on small Ttcimnials and 
birds. 

yijrfirff\\ Dentition; i r ], p L ‘fii ? -"IJ: total 40, The 
ostcrior upper niol.irand tlie first lower prenndar very often absent, 
lolar te»*th generally small ami rounded, with a distinct interval 
between <*\ery two, Imt formed generally on the same pattern as 
Parodortn'us. Vertebra*: C 7, D M, L .h, S 3, C 34. Dody elon- 
gated. Head bp^a'l hehiiid, w ith a small pointed face. Whiskers 
long and iiimu*ri»iK. Kars small, rounded, hut clothed with n 
pem il of long hairs. Kyes sniall. 1 am hs short. Soles and palms 
broad*, entirely nakeil. 3ail very long and prehensile. Fur 
long and harsh. (.‘<ieinn extremely small. Ihit one 8pocie.s is 
known, J. hinfiirowi, tlie Ihnlnroiig, an inhabitant of southern 
Asia from Nepal tliroiigli the Malay IVninsula to tho islands of 
Sumatra and Java. Although slrueturally agreeing closely with 
the F.iradoxiires, its tufted eais. long, coarse, ami dark hair, and 
j>rohenhilc tail give it a very dilfcrent e.xte.rnal u[»pearance. It is 


A li I A [cARmVOBA* 

slow and eaaiiitimis in iia movements, chiefly if not entitely arboreal, 
and ajppejurs to, feed gh vegetjoilde as w«lLa$.,win)al subHtanres. 

i I, W total 40. 'The 

blunt and rounded form of ' the cusps' 'of tl^'llinder premolar 
ond the molar teeth distinguishes this genua of the 

members of the family. Vertebne : 0 7 , 1) 20-*36. 

Head pointed in front. Ears Binall, rounded.. - ^.‘JUntbs 

nuMleratc. J^alnis and soles almost entirely^'ldki9a;r;i<j^^ com- 
pletely retractile. Tall hmg, mm-prehensile:’^^ Thd* l^^nidoxures 
or Falm-Civets are leiss strictly carnivorous than the'uilwipnerabers 
of ibo family. Tliey are mostly about the sise of 
<ir ratlier larger, and are partly arboreal in their habitlU^ ^^l^^iimecieB 
are. rather mimerons, and present eonsideniblo VAIlfttli^/lli/the 
de.tails of tlie form and size of their molar tM)th;''4 llley/ M 
reslrieted geographically to sontliern Asia and the ludCkfiuiayaiaL 
archiiKilngo. The best known spr cics aro P, bandar. Pi 
P, h/pus, P. mftsiUKjn, P. In r rata, ami 1\ grayi. P» has 

been .s(> pa rated from the. others, and raised into a distinct '|9enilB». 
Ari'tiHjalf, nil aecouiit nf the Miiallm'!-s of the teeth and tll^.ulenga- 
tioii of the bony palate. Otherwise it .seems not to difler frdm the 
others. '■ \ ‘ 

Kandinia contains one speeies, N, hinotata, a somewhat uhenunt 
Paradoxnre. from We*^^ AfrM;a. It is rather siiialler than the'true 
Parndoxures, has siiiallcr and more ]ioiiilcd molar teeth, and no 
eiceiim. The wall of the inner 4‘.hamher of the auditoiy bulla 
remains ilirongh life iinoKsilied. •' • 

Jlemitjah'a, another modilicat ion of the Paradoxnre tym|, con- 
tains oiifi species, H. htfrdwickii, from Horneo, an elegaht-hraking 
animal, .snialleraml more .slender than the Paradoxiives, of ligMgrcy 
(‘oloiir, with transverse broad dark bands across the back anduoiUB. 

Cyvntjtfh also contains one specie.s, C. hnimttU, Gray (descrilMd by 
S. liliillt-r under the name of Pot a mopin' his barltatm), from Bobheo. 
M'his is a euiioiis Otter-like inoditieation of the Vivoililie typo, 
baxiiig seiiii-aipiatie. habits, both swiminiiig in the water and’climb- 
iiig trees, living upon fish, crustaeea, .small mammals, birds,, and fruit. 
The iiumber ami geic'ial arrangement nf its teeth are as ill 
doxurns, hnt tlic piemolais aro peculiarly elongated, compress^, 
]»ointe<l, andreeurved, somewhat as in the Seals, though the molan' 
are tuhereulated. Tlic head is elongated, the tiiiizxle broad' and 
ilepresscii. Whi.skers very long uml ubiiudHiit. Kars small and 
rounded. Tous short and slightly webbed at tlie boBe. Tail short, 
cyliiidiieal, eoven*(l with short Jiair. Fur very densft soft, oi 
n dark browm colour, with black and grey, 

Subfamily Herpestin.ne. — Auditory bulla very promincint, and 
soinewdiat pear-sbaped, the posterior oliambcr being large, rouuded, 
and generally wdtli its greatest promineiic'c to the outer side, • The 
aiilcrior ehamlier considerably dilated, ami yiroduced into a. dhort 
inferior w’u 11 to tlie .audit ory meatus, in which is a depresBion or 
vacuity just below the <a‘ntrc of the opening of tho m^tus. 
Sometimes this vacuity is continued into the meatus, 'foniiing a 
jiaiTovv lissiirc. '^flie, paroecipital process docs not project beyond 
the bulla, but is spn ail out and lost (in adult .animals) on its 
posterior surface. To4*.s straight ; edaws l4;ngt]ieiied, exserted, Inoii- 
retraclih*. 

linprstrs. Dentition : i Jj, c ], p L soinctiines J, ; 40 or 36- 
T4?eth of molar seib's g<*mTally Avith strongly-developed, sharply- 
p4nntc4l cusps. Skull 4*l()iigat4*d, 4'onstricted behind the orbiU. 
ra4*4* .short aiid ('oini>n:s.scd. Frontal r(?gion broad .and atched^ » Post- 
orbital pro4*4*sses ol frontal ami imihir bones Avell -developed, 'gene- 
rally iiiei'ting so as to 4M)mpleto tlie circlo of the or^t; behind. 
V4*rtcbrcc: V 7, D 13, J. 7, S .3, C 21-26. Head pointed^lh front 
Ears slnirt ami rtnindcil. Botly very long and slender.' ’Jhltrem- 
ities short. Fiv4> toes on each foot, tlit^ first, espi'cially fhstton thO 
hind foot, v«*ry short. T4->4*s fri'c, or but slightly palmatod. Palm*' 
naked. J)istal portion of soh's naked, under surface of tanme and 
inetatiii’sus clot bed witli hair. Tafl long or riiodemtu, geueralljjr tldek; 
at the has4*, ami sometimes covered with more or lesB elongatad hair. 
33)e longer hairs covering the hr'ily uml tail almost alwayaanuillatod. 
This genus contains a very larrce mmiber of .aiiimaiB COrtiinonJjr'. 
e:ill4*4l lehmniimm.s, or in India Moiig4)os4*.s, varying inj; |ii»\froid> 
tli.'it 4>f a large Out 4lf)wn to a Weasel. They are widely ilifljtnbtttod 
over the African continent **1141 the .S4)nthern parts of Ama,* eW»Ji®^ly 
Imlia .an4l the Jndo-Malayan archipelago, on4* species oo|CU|9Uig also 
in Spain. They are mostly terrestrial in their habitff, 
small maininals and liirds, reptiles, especially snakes^ 
and reptiles, and also insects. Some 8pe.cic8 aro p«rtinJ5^^ihwti- 
cated, being used to keep houses clear of rats, niiCOj 
If, ichnfiamm was a sacr4?4l animal to the anciei|iik^)6BQ^^^*’ 
They vary eon.sidcrablv in nppenraiiee, some, ^ 
called /whidtnosus anil robtuitm), arc larger 
stcuter body, longer limbs, and stronger teeth/. 
with very 4*i4)ngat4*d bodi4\s and short legB. -TKfi YiOTW 

somcAvhal in length, and iu the amount of ha^ 
covered. These trivial differences have given 
by sonic zoohigists of very numorouB genera, which 

arc by no means clearly defined, but the follo^Mliw^ ^ 
tinct and generally recognized- ... - 
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HdogaJc, preiiiolarsi' oontaina two sm^^Spath- African s|iaoieSy 
IT. varimto and ^ . ; , ■ 

Bdeogale oontl^|L ''#^.^ jwo. amall Ichneumon-like animals, 
B. differing from He/rjmUa proi>ov iu having 

only, fonj^v. toes. both pollex and hallux ncing alisent. 
The or^.i^nm1^.0ouiFl<<to, the tail of moderate lengtli and rather 
busliyi:-s,^-5V’/M‘-v’:: .'r‘ ' 

^ but hallux ahwMit. Skull shorter and 

broate 7^11 rather contracted behind the orbits, 

which. .^.vlaigP and conioleto behind. Face shnrt. Anterior 
chaUlhptf^ tho auditory bulla very large. Front claws elongated. 
Ou.pinlifiSfatax from South Africa. 

. All Uptpgoilig licrpostincs have the no.se short, witli its undrr 
bald« and with a median loDgitudiiinl groove. The 
jfcinal^^ft forma have the nose more or 1(‘s.s pruiliiced, with its 
imde&^ie OOuVex, and a space between the iiostiil.s and the upper 
OOT^rad with close adpressed linirs, :iiid without any niedi.sn 
grooveu.' 

/.A!WWppfe--*--Toe8 n -5* i 'laws of fore feet slioi t, compressed, acute. 
•iXfndQX^^rface of tarsus hairy. Founded on a single specimen from 
' East AlfHck, JL mcllcri. 

; OrOMOtrektis, — Dentition: i ;{, c ], p j{, 7n ^ ; total Smmt 

elongated* Toes 5-5. Claws on fore feet long and curved. Itailiix 
very ahprt. tinder surface of tarsus naked. Tail .short<*r Ihaii tlie 
b^yi tapering. Fur harsh. Specie.s: the Kusimaiise, 

a small. burrowing animal from We.st Africa, of uniform dark-brown 
Coloiviti^V* fitScicUus \ C. zch'a; O. (jfj/7nh''ruu-i. 

’’ more distinct genus than any of the above. The 

dentiit, formula as iu the last, but tlie teeth of tlie molar .(series 
remarkably short in the autero-posteiior <1ire(‘tion, corrospomling 
with the suortness of the skull generally. Orbits (complete behind. 

* Yertebrses C 7, D 15, L 6, S 3, C ‘20. Though the he^ul is sliort and 
^bvoadj the nose is pointdl and rather prodiici'd and inovalde. Kar.-> 
very short. Body shorter and limbs longer than in /It'r/wsfrs. 'I’oes 
4-^'the pollox aiKlhallu.\ being absent. Claws on fore feet \ ery long 
and narrow, arched, ]ioiiited, atid subcMiual. Hind feet witli iinirli 
shorter claws, soles hairy. Tail rather shorter I lian the body. One 
species only is known, the Snn»*ate, aS'. Mradudulu^ a siiiall grey- 
,'biowu animal, ivith dark transverse stripes on the hinder part of 
, thpbock, from South Atiiea. 

OaJidieffVtf Galidvftf uml irciuhfalidia are- jiaTue.s of three .slight 
.geneno modifications of the. Viverriiic type, allied to the /Inprs^ 
tinm^, but placed by Mivart in a distinct subfamily, Galidtdiiur, 
..They are all ill babi tan Is of Madagas<‘ar. Tlie best'know n, f/aLV/m 
^‘.eh^nUf is a lively Squirrol-liUe little animal with soft fnr ami a 
long bushy tail, which elinibs and jumps with agility. It is of a 
chestnut-brown colour, the tail being an iiuhited w'lth darker brown. 
ffalidi^iH vittata and strinla chiefly tliflc.r from the Ichneumons in 
their coloration, being grey with parallel longitudinal stripes of 
dark brown. 

- JSuplcres is aiiotlier form, also from Madagascar, wliich has been 

• placed in a subfamily apart. It diflbrs remarkably from all tlie 
other ViverriilsRiii the weak development of the jaw’s and the small 



US.k-Skull of Evph'vei J iial. size. Mus. Cull, Surgcoiw. 

\ thP teeth, in consciiuence of whicli it wa.s, when first dis- 

■^Ojrfejfed, placed inthc order Inm'tirora, Dentition ; i j,', c J , J, 
Vertebne : C 7, I) lil, L 7, S .‘J, C ‘20. But one species is 
Di if. gotidclL 

Family llYA:N<niB. 

ihcnoxd canal. Dorsal vertebne 15. Molars}-. Limited 

World. 

tUy j^OtelidflD.— Auditory bulla divided into two di.s- 
iberf Premolar and molur teeth very small and simple 

lUp boUtaius but a single siwcies, belonging to tbc genus 
^jenstalus, the Aard-Wolf or Earth-Wolf of the Dutch 
^Cape, an animal nearly allied to tlie llyicnas, but 
'“fUid in ita dentition, the molar tee+h being very 
aj^rt^ and almost rudimentary in chameter (swi 
canines are long and rather slender. The dental 
5*. f w ; total 30 or 32. AVi tebra- : 

82^ 024.^ The fore feet with five toes; the pollcx, 
a distinct, claw. The hind feet with four 




pr/i). 

though 


subequal toes. Claws all strong, blunt, subcompressed, and nou- 
rctractilo. The general external appearance i.s very liko that of 
a small striped Hydena, but the muz/Ie is more pointed and the cars 
larger. It has a copious mane of long liaLr, capable of being 



riveted, when the animal is cveiled, along tin* middle line of tho 
iicek au<l liuck. It is a nall\(* ofSiUitli Afiic.i, and is a biinowing 
iioctuni.il animal, feeding on ileeumpo.^iiig animal .suli.st.imuj.s, l.irvic, 
ami termites. Obvervatimis upon sj»i*eimeiis in Ciiptivity imlientc 
that it has neither iiielinalion nor ptover lo attaek or feed uimii 
living vertebrated aiiimal.s. 

Sulifaimly HyaBnidce.—Audib)ry bulla not divided by u septum 
into two eliamlu'rs. 

//i/iDht. Hentitioii : / ;i, c lu } '.J ; total i? t. 'D'etli, 

e.speci.dly e:iuines and jnimwdais, very large, sfiong, and t'i)iiieal. 
Upper .si-eloiial with a vi*ry laige, dislim tly trilobi d blade and 
a niodemlely develojiist inner lobe pl.ieed at tln^ aiileii«#r e.Ktreinity 
of the bl.ub‘. .Molar very small, and plaeeil trail -aversely idoM* to 
the hinder iMlgi* t*f the bi'^t, a.s in tin* Fi'hdiv, I,iovi*r .‘^isdorial 
eon.sisting ot lilt In inon* than the bilobed blade. />giiniatin :uebi‘S 
of eraniiim \eiy wiiii* and stiong, S.igittal eiisi bigh, giving 
.itt.ielimenL li> veiy pioverfiil biting inn.scles, Oibit.-; ineoinph'to 
behind. Vertiln.**: < /' 7, 1) 15, L 5, S 4, (’ ]l>. Tjimbs i.iiher long, 
espeeially the anteiior pair, digiligr.ide, four subeqnul loe-.»m each, 
with stunt nun-retiiietile ebiws. Pollex and hilln.\ only repre- 
sciiletl by rudimentary metae.iipal ami nn*tiitai.sjil bone.^, 'I’.iil 
rather sboit. large po.st-anal imslian gbindiilai jiom b, inl«j wliii-h 
thn l.irgely de\ eloped aii.il .si’ejit glands pmii tlieir se«uetioii. 

'riic t liHM» existing .s|»i*eies of llyauia (s»-i* Hv.i:NA)aie divisible 
iiift) two .s. etijms to wliieli .some /ooltigisis assign giuu-iie lank. 

1. Upper molar unxltuaUdy develojasl and tliiee-i uulnd. An 
inner tiibeu Ir and licet more or li*ss de.veloped on the lower molar. 
Ears large, pointed. Hair long, foiininga tii.inn on tlie baek .iiid 
shouldeis. 11. slriiday the Striped ilx.eiia, of norlliern Afinxiand 
soiitliein .Alla. If. hrumicay of .south Afiiea, in .soim* lespeets 
iiiloniiediate betwi-e.ii this ami the lie t .seelnoi. 2. < leiius ^ 

Upper inular extn-niely .siiial), two- or oiie-ioofed, (»tt»'ii «let iduuii.s. 
IjOW'cr nml.ir w itlioiit Iraen of inner tubeiele, and wdtii an evtiemely 
small Iieel. Kais nioderato, lounded. Hair not elongaL-d to 
form a mane. //. rrorufauv Vroruta nuivalatn. tlie Spotted Jlyiena, 
from Africa south of tlie. Sahaia. In dental eharactci.s the fii.st 
seetion imlim '* more to the tin* sceoml to tin- f'r//d,p.; 

or the secconl maybe eon.siilnvd as the mi»re speei.ili/ud fuini, as 
it eertainly is in its vi.sceial anatomy, e.s])eciall\ in that of tlie 
reproductive urgaii.s of the female.^ 

Kriiiict lltjn nidic. Hyn nas abounded in Einope from the I'pper 
Miocene lo the Plei.stoe.cuc epoeh, and a seih's of transitional loriiis 
from aneiriit general i/.cil types merging into llv»'rridti\ as Idi- 
tlir.rivmwuA It ijiPtiidts (with additi.ni.il tubercular molars), leading 
by gradual modilicatioii.s during .sue -e.ssiA e gi'-ologieal age.s to the 
spccie.s now lixisling, have been ti.n ed b> ( laudiy. Tin* ( 'uve Hya iia 
(//. mn’e .so abiimlaiit in Iliit.iiu ami other |»art.sof EuroiH*, 

i.M .sean'ely di.stinguishablc spfi ilieally from the existing//, crocuta 
of Africa; ami extinct forms fuimd in France, ilescribed uinicr the 
11 .allies of //. prisrii and 11 . c/nv /v/r/av/.v, are probably the ancestor.s 
of //. striafu. The existing 11. hninnai .seems to liave preserved the 
cliuructeis t)f If. rxitnia of tin* I'pper Miocene of Pikeiini in (Jn‘ece 
with little niodilii atioii. Then* is at pieseiit no evidence of the 
existence of thisgroii[i in America. 

Section C Y N o I li K A- 

This seetion contains a .single family, Canula\ or ])og-like 
aniiiials, which appear to hold an iiilei mediate p(vsition btl\vi‘iMi 
the other two hoc.tioii.s, retaining also many of themon* gi in r.ili/.ed 
characters of the am*iciit inenibers of the older. 'I’ln* slim line of 
thu auditory buJlu and adjacent paits of tjn* bmie.s of tin* skull is 

' The iinutuinh'Hl jieculluritirH of 7///.r/ui cun uta Iwivi In- ii tiillv i liii i<lali‘fl In a 
Hiih** "f luilM'i.M hv Moiri.suii NVutMH), m Ihf /*n«-( /./u/ /*■ tf>’' ^ooltn/irul .Soctrty 

fur 1S77, 1H7S, IS71I, and 1881, in Ailin.li i ulfn-m-fs lo i u viuiis uuliiiW'i on the 
nubjecL will be fouud. 
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quito intermediate lietwrcn tliat of the jfKlnroid and Arctoid fomis. | 
In t)ie iiuiiiljHr aiiil arruiigonieiit of the til th they moi'e noHrly 
approaeh the ]>riinitivc heleroilont type tjnni any otheV exi.sting 
Carnivora. A iMueuin is nlwu\ s present, seini linios short and simple, 
but wlien long it is folded upon in ii eliuraeteristic manner. 

'riie. Dugs form a very eonipaet gioiip, eoinposod of numerous 
speeies whieli elosely iiscinhie e.i' li <»lh**i* in eNsentUl ehuraeters, 
though ditlering eoiisider.iMy e.xlci nally. The most marked 
dilferunees aiu a slight vaii.iiKin in lli‘* niimher of tlie true molar 
teeth, which exceed the ii^ual jiiiinlu r in the Cape l.ong-caied Fox 
{Otorynn)^ and fall sht»i1 of ii io '^inoc otlier hs^ aberiaiil forms to 
whii'h the names of Ttfirnnn .nid C./fui. liave lici-n given, and a 
diininiiti«ni in thcnnmlM i of Iocs in the (\qM‘ llnnting l)og(////tv/u//), 
which has 1 -I, in-.trii| nf 1 as in tin* remainder of ihe tamily. 
After (.living tln-'.i- lluie lemain a great nnmhea of aninmls 
called D'^gs, W.il'.'r,, .1 i4 .''ud Ko\e.s, vaiying fiom one another 
only in ihe eli.n.icli-t - <if tlm t.iil, ears, fur, loini of Ihi* pujiil, and 
some Irilling )*• < Mli.M'ities of skull and (eelh, u])on which mhiio 
authors h.ive dividiMl iliem into many /'cneia. Tin se divisions 
are, howi\«‘r, extnimly diflieiilt, if not inqmssilde, to dehiie, on 
aee.oiint of the niiiiicM'Us gradual tiaiisitions iroin one form to the 
other 

rending further investigation, it will perliajis he safest 
to lel.iin all the species, with the exceptions of Otoryon and Lycaoii 
ineiitioiied alsivi', in the old genus the most prominont 

e.h.ir.u tei s of whii li are the following. 'I'eeth, usually / a, <* J, 7 > J, 
Vi ‘i - I ; total ‘I'i. The ahseiiee <4* tim last np[ier iimlar {ni 3), 
.alone dist inguishes this from the gener.ili/.eil deiilit ion of Jjelerodniita 
(see p. dfilJ), :iuil tliis tooth is oeeasion:ill\ present in one species 
(C. cd ncrn'tu'us). In eert.ain Asiatic species (C. prluun ns and its 
allies), whi' li on this iieeouiit have been sejiaialcil to form the genus 
Cynn of Hodgson, the last lower niolai’ (ui iqipeais to hti con- 
stantly :il)sent, ainl in C. (genus Itiinfon^ Lund) not tmly 

this hut also vi '2. is usually not developed. The milk dentition 
is s, •fv !i 'ff'i j|- f; t«»tiil ‘28, this first |K.*rinaiHmt premol.ir 
having no predecessor. Tin* teeth of both jsennaneut ami milk 
or tem]»or.iiy .seiies arc ligiired at p. 3f*3 (lig. o). Tlic upper sec- 
torial pi consists of a htout blade, ot wliieli the aiiteiior cusp is 
almost ohsoletc, the middle eu.sp large, eonii'al, ami [tointed back- 
wards -'md tlic piKsterior cuspiii the form of a conipres.s(Ml ridge ; fho 
inner lobe is very small, and til. iced quite at the fore ]mrt of the 
tooth, 'i’hc first molar is more tliaii halftlie imtcro-posterior length 
of the seetornil, and considerably wider than it is long; its crown 
consists of two prominent eonieal eit.sps, ot w'hieli (lie aiiteiior is 
the larger, and a low hmad inward iirolong.ition, supporting two 
more or less distinct eiisps.ind a rai.sed inner liorder. The second 
iiiol.ir reseinble.s the first in general torm, but i.s consideiably 
smaller. The lower .sectorial /// I is a veiy large tooth, with a strong 
compressed hilohi il hl.idr, the hinder loho heing eon.sidirahly the 
larger and more ]»ointed. a small hutdisiim t inner tuherele placed 
at the hinder m.'irgiii of the ])ostrrior loh. of the Idade, ami a hro:ul, 
low, tuhereul.ited heel, oeeiipying about one-fliir'l of the whole 
length of the tooth. The .sei*ond molar is less than half the length 
of the first, with a p.tir of cusps jdae<*d side hy side antcrioily, 
and a less distinct. ]»ostenor p.iir. ’fhe thinl is an cxlreinidy 
.sm.ill and .simple tooth with a suheiii'uliir lulu n nlatrd erow’ii uinl 
single root. 

'file ei.ininni is more (W less i*loiigated, the f.ieial ]Hirtion taper- 
ing lorwanls and CoiiM'i essi il, 'flic ja W s elong.ited. 'flic /ygomata 
miMleralely slicing. 'I'lie p.isf niliil.il pioeesse.s of the fiontal .short, 
le.aviug the orbit widely open posli*ri<irly. V'ertehne: (’7,1) 13, Ii7, 
S3, ('17 22. t'lavicles present, hill very rndimenlaiy. Limlis of 
inodei'.ite p?'«i]»u l ions, digit igr.ide. Feet slim t ; five toes on the foie 
foot, the ]M»llex much shorier than the otliers, and not leaching to 
the giound. Four toes on the hind foot, the hallux being repre- 
.seuted hy a nidimeiit oftlie iiietat iis.il.' All llm toes aie provided 
with e.\M rle<l non-M ti.ielile slight ly enrveil and Iduiit elaw.s, which, 
being (*\posed, heeome worn at the tip.s. Tail moderate, or rather 
long, g« ner.illy smm wh.il bushy. The juifiil of the eye, wdieii eon- 
tr.ie’nl, 1 in some species round, in others elliptical and veitical. 

'fhis txtMisive genus mav he coiisidi'ied as truly cosmopolitan. 
One or m..if -pi'cie-, .iie found thioughont the American continent 
from < I] let to r.it.igonia and the J<’alklaiid I •.les ; and siniilarly, 
in the Oil! \\«iiid, Kiirope, Afiica, and .\si:i, with most of the large 
i.slamls atlj u I Mt. .nifl exm Aii^lr.ili.i, have their wild Dogs, llmiigli 
in the list c'i->«‘ thry prol^.ilily hi-Kmg to a feral raca*, introdneed 
origin.illv ly nun They an* gencr.iliy sneiahlc anim.nls, huiifing 
their prey in pai ks. Many species burnuv in the ground; imiu; 
h.ihitn.illy elnnh tiie>. 'riiough mostly earnivoiou.s, fee<ling 
ehi<*fiv on aiiim.'ds lh< \ liaxe eliasul and killed tlicmsehi's, many, 
espeei. illy among ih- ■-ni.ilh r speeies, eat garbage, carrion, inseet.s, 
and also fruit, berries, .md ofln i \egetahle .suhstime«-s. 'J’lie species 

^ In Iionievtif Hops a IihIIuv is tiefjiUMitlv ilevelaiieft. thanph often in ii riull- 
laeiitiiiy fill ilaai, Ihe ]iIi.4i.ilii.eN aail i l.iw h* ii j; siixpeinleii lonsely in ihc .skin, 
xviiliciut. lilnii I nnexi'Hi wiih Ih* aMiii l.unis of Hie lout; it is lallLilliy ilog- 
liuiciem tliu “dew cknv.” 
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are very numerous, and, a.s in mo.st other large, genera, very ill- 
defined, few zoologists agreeing as to which of the many slightly 
different inodificationR may he considered as local varictie-s ami 
which true species. . Verhiins the best cranial ^character by wliie.h 
the different nieinhcrs of tno genus can bo distinguLshed is tliat 
pointed out by Huruiciste.r, viz., that in tho antimils generally 
i-.illed Dogs, Wolves, and Jaekals tho post-orbilul prdccss of the 
frontal bone is regularly .smooth and convene above,, with its 
extremity Vje.nt dowiiward-s wheicasin Foxes the jirucess is hollowed 
above, wdtli its tniter margin (pai ticulaily of the anterior bonier) 
Homewliat raised, 'fhi.s modification coincides in the main witli that 
upon which rrofes.sor Huxley has recently * based his division of the 
gioup into two (larallel .series, tlie Tliooids or Lupine forms and 
Ahqiecoiiis or Vulpine forin.>, wliii Ii he c.liaructerizes hy tljepreseiice 
of Iroiilal iiir-.siiiuses in the former, xvliich not only affects theexter- 
iial fuiin hut to a .still greati i* degree the shape of the anterior part 
of the cranial cavity, and thi^ ab.M iice of siieh sinuses in the latter, 
'fhe pupil of the eye when contracted is round iu most members of 
the lii.sL gioup, iind veiticiilly ellipliiMil in the others, but more 
observations ;iie requiied before thus character can be absolutely 
1 ‘clietl upon. The forin and h iigtb of the tail is often used for the 
]mrpo.se.s of classiliciition, hut its cliarieters do not coincide with 
those of the cmniiiiii, a.s many of the South Ainericaii Cavidsi have 
the long Im^hy tails of Foxes and the skulls of Wolves. Taking into 
in*eoinit various comhinations of these and oilier minor characters, 
the species may hi* arr.inged in the following groups, which some 
autlioi'H h.'ive coiisidi red as of generic importuiicc. 

A. ThooUl nr Lupine Series. 

(1) CV?///.v juoper contains tho large.st momhcr.s of the genus, tho 
true Wolves of iho, iioithein paths of both Old and New Worlds 
((/. ///pn.v, kv.), the .laikals of southern Asia and Afrii*.a {C, aurcun^ 
viesomelas^ Ac.), and tho various breeds of llm domestic Dog 
{O. /amili(t}'i.s). the oiigin of wliicli i.s still involved in ohsciirity. 
Some naturalists believe it to be a dist net species, de.scended from 
one that no longer exists in a wild st.ite; others have KOiight to find 
its ]irogeiiitors in .some one of the wih! or feral r:iee.s, either of true 
Dogs, Wolves, nr daekals; while others again believe that it is 
derivotl fiom the mingling of two or more wild speeie.s or races. It 
is probably the larlicsL animal domesticated hy imin, and few if 
any other specje.s have undergone .Mieli an exlrMordinary iiniount of 
xariatlou in si/(*, form, .md proportion of limbs, cars, and tail, 
vari.'itions x^hii h have been peipeiniited and increased hy nnrcfnl 
selci'tivc breeding. See Don. 'flic Dingo or Anstrnlinn Dop is 
met with wuld, and .also as the doine.stie (*om]ianion of the alioriginal 
]>eople. J>og.s Were al.so in the possession of the nutiveH of New 
Ziuahuid and oilier i^ lands of the. Fai'ific, where no ]ilnceutal 
mnmmal.s exist naturally, on their duseovny hy Euiojieaiis in the 
last century. (2) wild Dogs of the south-east of Asia, 

di.,tin<j^iisheil hy slight modifications as (L primiconSf C, dxikh- 
enensfjt, and C, sinnnf?r?isi.s^ ililfer lioni the above in wanting the 
Biiiall lust low'cr tuhfi’culiir molar. (3) LycAtlopex is a gi’oup formed 
of certain South American (hniidn% distingnislicd from Oa?«’.v firoper 
by their longer tails and Fox-likcaspi'ct C, anicrirorus, C. hrnidlU 
ensis, C. inrfiunjnts, (\ retnlu.% C. fnlvicfiudus^ C. aznrm^ 0. liiegellani- 
cus, C. yrisciis. The last three have heo.ii furtlier separated (under tho 
name of I'seiulalopex) on uiH'ount of slight dilforeiieos in the relative 
size of the iimlar teeth, and of their pupil being elliptical when con- 
tracted. (4) A"?/r/r/*r?(fr.v (one species, (J, prneyonidrs^ from damn and 
north-east Asi.i) has no claims to generic di-%tinclioii hut.Hurn a.s are 
founded upon its long loose fnr, slioit ears, mid short bii.shy tail, 
which give it some siiperlicial resciiiblaiice to a Kaccoon. (5) 
letirynn, with one Rimill .s[)eck;s, (J. vemttit us. the Bush Dog, from 
Gniaiia ami llra/il, with close hair, and short legs ami tail, has 
iiioic lea.soii to he regarded u.sa distinct fonii, ns it is distinguished 
from all other l>ogs hy the rciliictioii of its molar teeth to J, and 
their eoin]»m'atively small .size. In consequonce of this, and 
its geiier.d external cliarai'tcrs, it was formerly placed imiong the 
MnsteUil.v, hut it.s Canine aflinities have now been thoroughly 

ijslablislnsl. ^ 

IL Jlnpeeoid or Vulpine Series, 

(() ) / ’nipes, tnic l‘\)xeh. TIio siwcies or vr ricties are numerous and 
widely spread over North Aiivrica, F.urasia, and Africa:— C. 
the eninmon Fox of Knrojie; C. niUticus^ adustus^ and variegntus^ 
Afric.a; jhivescens^mnntanvs^ hengnlensiSy japmiims, eorsx, Asia; 

woerounis, re/oXt North Aincnea. The tail of tlie above 
is i]i»rlicd with soft fur and long hair, uniform l)i. mixed ; from 
them Baird distinguishes, under the name of Uroqiony other species 
wliich h.xvc a concealed erect mane of .stiff hairs along the upi^jr 
liim »»f the. tail. These have also a shorter muzzle and a wide space 
between the temporal crests; they arc C. virginiamis C* hUuT’ 
I///.N. both from Jsorth America. The Arctic Fox (C. lagnpuSt conus 
Lftirncyon, Orav) has tho tail very full and bushy and the solc.s of 
the feet dciisclv fuiTcil below. Its colour changes according to 
.s«‘ason fiom hluish-grey to ]>iiro w’bitc. (7) Fennecus, Certain small 
ehg.int African Foxes (C. cerd^}, famlieus, and ctiarm)^ with very 

- /Voc. Zooi, Soc. Lonid.i 1S80, p. 298* 
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largo oan* and corresiiondin*; large auditory bulla?, liavc been separ- 
ated under the above name. ^ 

LycaoiL — This wscnibles in most of its characters tlie Dogs of the 
JiUpiuo series, but the teeth ai'e rather more iiiiissivc and roniidod, 
tile skull shorter and broader, and it has but lour loos on «*acli 
limb, as in Ify»na. The one 8|»ecies, L. pietujiy the Capo Hunting 
])(^ (fig. 120) from south and east AfritM, is very distinct exter- 



Kia. 120. Ca 1 )u linntmK tHi^' {itjuum pic/us). 


nally from all the other Caaidiv. It is in ruly as largo us a inastiif, 
with largo, broadly ovalo ere< t ears, and singularly coloured, Ixdug 
not only variable in ditVenut individuals, but uiivynuuctrie.dly 
marked >vith large spots of white, yellow, and black. It presents 
some (iUrioiLS superliei.il res<*nibl:nna‘s to J/im’mt cmcKta^ peubaps a 
case of mimetic analogy. It lnmis its piev in lar^e jmek.s. 

0/ocyo».— Dentition : i e }, J, m total 46 or 

48. The molar teeth are thus in exee.ss of any otlier known lieler- 
odont maiiinml. They ha\e tlj<' s.inu' geiier.il ebar.ieh is a.s in 
CVinis, with very pointed cusps. The lower M ctoiial shows little 
of its typical oliaracters, having five cusps on the suii’.ue; Iheso 
can, however, he identitied a.s tlie inin r tuhereli*, the two greatly 
mlucod and obliipiely pl.iee<l lubes of the blade, and two eissps on 
the hctd. The .skull gmeially re.seuihlcs that ot the sinaller Foxes, 
particularly the Fcnnccs. The audihuy hull.e arc Ncry large. The 
hinder edge of the mandihlo has a vciy ]icijuliar lonii, owing to the 
great developiinmt ot an expanded, coinpreS'.e<l, and somewhat 
inverted subangular procL-.ss. Vrrtrhiji': (’7, Dili, L 7, S3, 

Ears very large. Limbs rather long. T<»es h 4. One speeie.s, 
O. vieyalotiSf from South .\rriea, rather smaller than aeommon Fox. 

Professor Huxley looks ujioii this as tlic least ditrercniiated or 
most primitive existing form of i'nnis, regaiding tlo' prcM-ncc cd* 
tho four molar teeth as a .survival of a eondilioii <if the drnlilion 
exhibited by tho common ancestor.s of the existing ('tnmhv and the 
existing carnivurous Marsupials. TIuti- is, li(»w<*\er, at ]ueMMit no 
])alaiontologii;al proof of this, a.s none of the iiuim rous fossil forms 
of Cauidm yet ulseovercd liave iikmc than tiie iiurmul iiumher of 
molars. Ono of the best known of these is A inphicffdn, from the 
[Miocene strata of Kurope and Amern .a, fonnerly .siipjiosed to have 
affinities with the Hcar'^, liaviiig toe.s on e.u Ii foot, and hiiug 
poasibly plantigrade, hut, as tin', slruetnro of the .skull and 1«rtli 
clearly show, only a gcnerali/ed Doo, in wlneli the true imdars are 
fully developed. Another gi'ims, ('tnunlidis, of which many modi- 
fications have been des< ribcd b^y Filhol from the south of P’raiM*e, 
approaches the VivrrriiJiv, and iii.iy be u eoinmon ancestor of tho 
Cynoid and iEluroid Curnn'ora, 

Seelion A KCToiDi: A. 

The section Arrtoidra iuelmles a eonsiderahle, number of 
forma which agree in tlie »‘-jsrntiril chara<-tcrisli< s of the structures 
of the base ef the i-raiiinm and repio<luetive organs, and in the 
absence of a ctecum to the intestinal canal. They h.'ivu no < 'ow'pei*s 
glands, and have a riidimeiitarv prostate and a large eyliiidiieal 

S enial bone. All the inemln r.s of this group have live completely 
evoldped toes on each foot. 

Family MiTSTiani.^:. 

True molars } (or -f in McUirora). No alisjiln-noid canal. A 
large group widely diffused, rsp<*( ially in the mutliein 1**nijic]ate 
regions of tho earth. Tlie ditl'eient gem-ra are v«My ditheiilt lu 
ari'ange in any natural oiilor. They arc rather artiheiaily divided, 
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chiefly according to tho charactcis of (hoiv feet and cluw.s, into tlio 
Otter-likc (Lutime), Ikidgcr-likc '(Meline), and Weasol-Iike (Mii.ste- 
lino) form.s. 

Subfamily Lutrinee.- Feet shoit, rounded (t>\cept the hind feet 
Fnhydm)» Toes webbed, (laws .sinull, cuived, blunt Head 

broad and much dcpivs.sc«l. Upper posuiuu mol.iis huge and 
i[uadrule. Kidiiexs eoiiglonjcrate. H.il*‘!s :icpj:ttu 

A;///-!/. - -Dentition : i J, c {, p m loi.il Upper 

secturi.il with a trenchant tri«*ii.speil Id.idr, .i-d i v.n inmi 

luhc, hollowcil on till* fi*e .siirfai e, with ;i !.ii nl ‘liup ttlg.-, ami 
extending iihmg tw«)-lhiids or mole of il,.- h iiuih »»!' the Idade. 
Trill* iiml.ir huge, w ilh a ipnidrien.spitlaie t rocu. l.iu.tl. i {'i.uh.ug. 
Skull l»rii:id and ihpiessid, ei»nlrjieti‘'l iij iiie- i. I- In i fl,pnl the 
oiluis. Facial portion viTV .stunt; hr.iiii juv l.u^e. Nunhi.i 
I U7, Dll In, L h- h, S3, ( ’ 1^0 ‘Jh. IhnU \eivh<lig. [..H;, O.iill Mill 
1 li-miiled. Limlis short. Feil eom]ihlil\ wehhMl w;:!, well 
I di'\( lopisl el.iw s on all till’ lv»t s. 'r:iil loni.'', IhieL at tin h:i i- . ud 
[ t.'lpeiing, rather depressed. I'm* .shoi I Slid close 
I 'i'lic otlei^ me all moil* oi’ li.-^s iii|miiie, living on the m.iigin- 
■ of livers, hikes, .ind in some eases llie sea, .iie c.\]ierl diNei.', and 
I swimiiiii, ami bed ihiellyon li'di. Tiny lia\e a vi ly e\li ie.i\ 

: geogr.i]»hi» ill r.inge, ainl so mm h n.siiiilile <':u h other in ouIwuhI 
j appe.naueej ispeei.iHy in the iie.iily uidroim brown coloiniiig, that 
; tlie spi-eies :iie liy no means Well-i|i I:um1 See (Jl II.U. 

! L. .1 \ei\ liiige s|'M‘ies lioiii Di im laia and Suniiaiii, 

I with a |•lollllneltt i idge along eii* li l.tt.r.il margin of tlic tiiil, eon- 
I slitute^ iht genus o^(^l.l^. 

Keel only slightly wihhtd ; claws e\.ee<’dingdy •'■mall or 
‘ altogcl her wanting on some of 1 he toes Fii.'tiippei ]iienioiiir very 

I .small, sometimes w.inting. 'I'riie inoi.us \ eiy hio.ul jind imissive, 
[ire renting. in .ippioaeli to the fot m of lln- m \| geiiu.s. A. invuyiii 
South AfiiiM ; A. h'piii}iy.i\ .lav.i, Snmali.i. 

Knhy** rliAon. K. Hivnh'iusi'i is a l:ti gi* e\t im t Oltei like animal 
dcseiilied l»y Dr F.il.oner from the iMioeine str.itu ol tlie Siih- 
liiiiial lyaii mountains. 

Enhydru. Dentition: [ r {, p j>> \ ; total .3‘J. Dilf* i.s 
from iill othir known i',( ruivnrtt in Ij.iMiig Iml Iwo j* li-ois mi caeh 
side of the lower jaw, the one eoi l Cf pimdiug to tlie l.i'-t Uel\ small 
ill the tim* Ollt rs) being comsliint ly alseiit. ’fhmigli ilie molai* 
t's 1 h g*‘iiei.i]l\ ii’M mhle l)io-e of I.uha in their pioiiui lions, they 
dilfer ^ely niueli in the < \* eednig ioiim)n'‘.s .tiid imissiNeness of 
thill* Clowns .Jiid hlnnlness of ileii en |»- ]’'i • t \\i titl’d. l''ore 

f«et^dlol•t, with live suhi i|U.il tins, with slmil « ‘-'•ed claws. 

Hind fiet very l-uge, depnsed, .iml liu hki 'I’le- ph,il.inL''eK 

ll.illelied as 111 the Se.ils. 'fill' Intli toe ihe loiitjc^] iiii'i stoiile.-st, 
the le t gmduilllv iliniini’-hing in s /e to He Iip-I, all with mode- 
l.it'-eliws 'J’.iil nio'lei.ile, e\ lindi ii .il. 

t »ne speeies, E. I'ftfi.s, the Si.i-<Uler. It is h.igi’i than any ot 
the true otteis, and is found only <m the ^oa.st^^ ami i-hiiul,-. ot the 
North I’.ieifie, win le it w .c* lorimi ty N'I\ .il'iiii'l.i t, tut is gi.nlu- 

all\ iMeoining iiioic and more i.iie, on iuionnl il the niiiiiheis 

killed annu.illy foi their v.ilnahle fni. Il n. s.ml f » live on 
molhises and tiahs as well as lish, mid tlie rii.i’-siie n ill like striii’- 
lurc of 1tie grinding Icf 111 , so unlike 1h.it o| all tl.i known ]iurely 
jiisi’ivoioiK m.iiniiKiI.s, would .M-eni to iu’iieate smne M.i Ii diet. 

Sul'familv MelilltS, -I e t ehiigited. 'I’ls s .siM gi t. ('laws 
lioii-ri 1 i.iel lie, .‘Iighll\ eiilWed, si|hemii|ii ed, hllilit . tliO'.'*oi the 
fore foot e-p<ii.illv large. Uppi i jiosli lioi morn- \ .n i.d h-. Kidneys 
.simple. Ilahit-> mostly teriLslnal .uid lo, oii.d 

Diiilition: i h c j. ?■/ } ; t- lal 32 34 . 

UjipiT molar larger than tie- .m i tm i.i', ‘-iihi|ii nh ale, I’alher 

hio.ehr thill long. Lower siMfon.i! wiili In • 1 h s tl .in lidf tlie 

length of tlie w Imlo tooth llony pilale 1 n mni.itmg posliimrly 

op]io-<.ite the iiindi I hoidti of tie* hi'.l mo!ai toutii. I’.-nid f>ortioiL 
of skull .slioit and .Somewh.it Tinne.iled Ml lliilit. ^«Ilehl.|•: (.! 7, 
D 16, fv (J, S *J, ( ’ ‘Jl. I lend sm.ill. l‘»od\ i lMi''att d. I-iiii* mm di rate, 
siilipIanliLM.ide. K.iis shoit ami loumn d. 'I’.-il lorn-, .diimtlmitly 
clothed w idi very long line liiii. .\ii.i) gl.imls l.iigol*. dcM loped; 
their .sei ret ion. wimh ean l-e ili-.ehaigei| .u the will oi the animal, 
has .111 tntolel.lhiv ollen.vive odnUI, whilh • lli'Ulli -t.im e h.lS leti- 
deied the .'skunk'’, .1 ’ flu-N . 1 1 e » oiil I liOll .V i .1 1 Icil , pi oV i 1 1 .l.i 1. d'hi y 
me.siriilh mieluina! .iiiiiimI", h'Misliiai and hniiowng, hiiluig 
ehielL oii'-in.dl m.nnm.ils, hii d-, i epi ih-.'-, ni lets. woims. loot .md 
herii'*’. All tin- known spi - ms Ii.im a prev.ilent 1 l.e-k eoiouj. 
V.ilied l*V while stlljies ol .spot ’ oil the UJ»pcl pait. I I t \ gt le l Ily 
I arrv tlie lioil\ miii h mi led, and t he t.dl t l . tin h-ng I* < 1 m 
of wli.eli wa\es like a [diime over the hiiek. 'I hen* .in* n iii\ 
speeies, all ilih.il'it.llits ol the Anerieili em'tne lU. * \rt whnh l}* y 
have all iVl'lisive imige. Sec .'ski nK 'lie* >o'.lli \ie. M..in 
hpei ics, wlm h h.ive vuily two ujiper ]»iemo'..ti .tnd d tl- i in -mi <• 
othei I h.ir.ieti IS, have hceii gem 1 ie.dlv •.ep.ii.iled nndi i tl.e iiui" of 
( 'on> pnti>'^ 

A r> lii.kif r [tentitioii : i h !• /' L * I ’ lmi-.or 

tine i’llive.l. the outer tl’i’lh bring pi. e*, ,1 pi, 1i':.iil\ 'O tl,e otheis'. 
j^iiwer iieisois pvoelivnus. FiiM j-itinolim o ti n neiijcrnt.iry or 
I ahsi nl. L’pper nioLu in a li Kugi i ili.m liie ‘uon.d, longer m liio 
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antero-|)o$turior dircctioji than broad. Lower sectorial with a,. 
.very largo, low. tiibertnilatod heel. Cwniuni elongated '^<1 
depressed ; face long, narrow, and concave above. > Bon^ pSUte 
extending as fill* Imckwards ns the level of the glenoid fossa. 
Palatal bones dilated, Buborbital forann'nn very large. Yertehree ; 
C 7) I> 16, L 4, S 4, 0 20. Snout iKikitd, niobilo, and truncated, 
witli hirgo teriiiiiiul nostrils, iinieli like thosii of a Pig. Kyc.s small. 
Ears very sinull and rounded. Uody eompressea, rather tlian 
depressed. Limbs of inodei.ite lengtli and digitigrade iu walking. 
Tall niodoraio, ta])oring. A lull soft under fur, with longer, bristly 
hair.H interspersed, 'riie Ih-.sI known speeies is coJhirU^ tho 
Sand-Boar or Jihala-Mmr {i.c., liiar Pig) of tho natives, found in 
the moil II tains of thi* iiortii ea.^t <tf Hindustan and Assaiii. It is 
rather larger llum tin* English Ihidger, higher in its leg.s, and Very 
Pig-like ill general asp) 1 1, of a liglit gn y eoluiir, with nesli-eolonied 
snout and feet; utictiinial and omnivorous. Other species or loenl 
varieties have bfen de.senlKMl hy A. Mil lie- Edwards from North 
China and Tibi‘l. 

Mfifinns. :m the lust, hut the ensps of tlie teeth more 

acutely poitil' d. CtMuiunt idonguted, fuei- narrow and jirodui'ed. 
Huhorhiial ffUMrui ii small, and the palate, as in all tiie siU'eeeding 
genera of thi.s group, produet'd luiekuards about midway between 
the last molar tooth ainl the glenoid fossa*. Vertehue: 07, 1)14 1&, 
Ii6 r», S.‘5, 01*2. Head pointed in front ; snout produeetl, mobile, 

^ obln[ui*ly trnn'*ateil, tlio nostrils being inferior. Limbs rather 
sliort ami .stout. 'Fail extremely short, but elothed with rather 
long biisliy hair. Anal ghimls laigely developed, and emitting an 
odour like tliat of tin*. Ameriean Skunks {Mtip/iiiis). One speeie.s, 
Af. mi*h‘rqfs, tlie 'Feledu, a small biirrowiiig animal, found in the 
mountains of Java, at an elevation of 7000 or more feet above the 
sea-level. 

Afcli\s. Dentition : < ;I, c 1, m .V; total US. 'Flio first pre- 
molar in hoth jaws extremely iiiinute and often deciduous. Upjwr 
molar very miicli larg«T than the. .seetoiiul, sulnpiadrate, as broa*! 
as long. Lower .sectorial with a broad, low, tuberculaitnl heel, 
iiioro than half tlie length of the whole tooth. 'J’ho postgleiioid 
processes of tho skull are so strongly (h‘vel(»jie«l, and the gmiioid fossji 
is so deep, that the eoiulyh* of the hiwer jaw Is firmly hold in its plaeo 
even after all the .siirruundiiig .soft ]t.'irl.s are lemoved. Vertebne: 
0 7, J) 15, L r>, S U, 0 18. Muzzle planted. Ears very .short. Body 
stout, broad. Liml»s .short, strong, subplaiitigrade. Tail short. 
The best-known species is the ciaiimoii Badger (J/. ffhrm)ot' Kiiiopc 
and northern Asia, still found in iiiany ]>arts of England, where it 
lives ill woods, i.s iioi luni.il, harrowing, and very omnivorous, feeding 
on iniee, reptiles, iiiseels, fruit, aeorn.s, and loots Other nearly allied 
spei'ies, Af. Irut'urus and iM, rhuiaisis^ are fouml in continental 
Asia, and Af. nmfkut/ut in .fapaii. 

Taxif/^n. - ■’ Dental formula as in JAVev, except that the rudimeii- 
tary anterior premolars apjiear to be always wanting in the npiu r 
jaw. The upper .sei'torial much larger in ja*oj)orlion to the other 
teeth. Upper molar about the same size as the sectorial, triangular, 
with the, apex turned baek>vards. Heel of lower .seetoiial le.s.s than 
half the length of the tooth. Skull very wide iu tlie oeeipital 
region ; the lamhdoidal 4*ie>t very greatly «ievelop«*d, and the sagit- 
tal but slightly, eoiitraiy to what, obtains iu J/e/e.v. Vertebne: 
(y 7, D 15, L .5, S y, (! (?). Body very stoutly built and depnjs.sed. 
Tail short. 'Flie animals of tliis genus are peeuliar to Nortli 
Amuriea, wlnue they repiv.seiit tlie Bailgei’s of the Old World, 
resemhling them much in appearaiiee and habits. 7\ awr.riranit 
ia the conim.ni American Bailger of the United Stales. 7*. ticrlan^ 
dieriy tho Mexican Badger, is jierliaps only a local variety. 

Afellivora, --Dentition: i ;|, c 1, p |}, j; total ;{*2. Upjier 
sectorial large, with its inner eusj) ipiile at the, anteiior end of llie 
blade, as in ilie following genera ; molar much smaller ami trans- 
versely <*xt(‘ndeil, having a v«*ry small outer and a larger rounded 
inner hibe. Heel of lower secUorial very Hiiiall, scarcely one-fourth 
of the wliolo length of the tooth, ami with but one cusp. Tuber- 
cular molar absent. Vertobiic: (1 7, D 14, L 4, S 4, Iff, Body 
htoiit, depressed. Limbs short, strong. Head depres.sed, no.se 
/ather pointiMl. External cars rudimentary. 'J’ail slmrt. The 
animals of this genus are commonly called Ratels. AA indka, 
froiii India, uml .)f. ratri and M. Inuionola from South and West 
Africa, have maily the .same general Hppearuiiee and size, being 
i*athcr larger than a common Ikulger. Tlieir <;oloration is |H<culiar, 
all the upper sin face of the body, he.ad, and tail lieing ash-grey, 
while the lower jiarts, separated by a distinct longilmliiial boundary 
line, arc black. They live cliietly on tho ground, into which they 
burrow, but can also ( limb tiees. They feed on small mammals, 
binks, reptiles, ami iu.seetw, and an,* .snid to ho veiy partial to 
honey. 

HHictU. — Dentition: i e yi ^ ; total 38. Up|K*r sec- 
torial with a largo bicusped inner lobe. Molar siiialler, wider 
traiisvorsfdy than in tho aiitero-]»ostfcrior dir(*et ion . Low'er sectorial 
with heel about one-third the length of the tooth. Skull elon- 
gated, rather narrow and depressed. Facial i>ortion especially 
narrow. Infraorbital foramen very large. Hoad rather small and 
produced in front, with an elongated, oblirjuely truncated, nuked 





.snout, small Body elongated. Limbs short. Tail ^ort oi 
naodejdtte,) bushy; Serem spedep are described (E, itrUrtMiSy 
indsc?^gdt nipalauis; suifaumngiaa^/M.t^ soiall 

animals oompsreid with the other membats of tnw subfamily, climb- 
ing trees witn agility and living macb on fruit as well 

as on small niamnmls and birds. ’ * , “ • V • ’• 

Dentition; i f, c f, » m total general 

characters the teeth much resemble thoiso of the T 

being more delicately cut and sharply cusped thaa^ili ‘ if tile 
foregoing. Upper molar smaller tnan tho scctoifr^^" 
before baekwarus. Lower sectorial with a smaU 
distinct inner tulornle. Oencral form of body mustelin 
short. Fore feet large and broad, with five stOUti nea ^ 
hlnnt, and non-retraedilc claws, of which tho first a 
considerably .shorter than the others. Tail moderate, wiCi 
hairs toAvard.s tln^ end, giving it a bushy ayrpearunce. Ha 
rally long niid loost;. Tho IkjsI - known species of 
/. zoriUay the (\ipe Bolceat, was placed by (Hivier in tn 
AfnskJay by l.iehten*'iein in AlcphUisy and in many 
InniiH a traii.sit'.on betwi'cii these genera. It is about thou 
English l^olecat, but conspicnous by its coloration, havintf 
longitndinnl bands of dark brew n, alteriiatiiig with white. I 
is .said to be as oil'eiisivi* as 'Hhat of the Ainciicaii SkunkS. 
the Capo of (lood Hope it langrs as far north as Senegal. Ap 
M2»c*eies, I, ftnuiht^ from Sennaar, lias been described. 

Subfamily Mustolinee. — 'loes short, pnitially webbed f 
short, Cl >0) pressed, ai iile, nirviil, oltiui seminUractile. TJfy 
terior molar of moderate size, wide transversely. KidueyS'S 
Terrestrial and arboreal in habits. , 

Ualictis. —Dentition: i “r, r ^ p ;I, m i ; total 34. Molars 
but stout; u^tper seidoriul with the inner lohe near the 
of the iiimr border of the toidh. Lower .sectorial with heel'^f 
and iniu'r tuhercle small or absent. Body long. Limba sIlOH] 
claws iiou-retractile. Palms and soles nakisl. Head 
depressed. 'Fail of moderate length. The best-kn 
O. vifMtf the (Irison (genus LV/xmim, Dray), and G. 

Tayra (genus Galrnty Dray), are both South -American ; 
wandi is an inlcrmetiiatc form. 

Mitsh’la. — Denlition: i !), c ], p b in J; total 88. ' tfpj)®!* 
.sectorial with inm*!* lobe close to tin* anterior edge of the tootlii 
Molar iieuily as iaigu us sectorial. Lower sectorial wdth small ipAer 
tiilifiTlc-. Vciit. l)!!.' : C 7, l> M, 1. 0, S y, (! 18- 28. Ilodjr long’sibl 
.<ile!uler. Limbs sliorl , digit igrade. Feet rounded ; toes short,. idoi 
comjuesscd, acute, seiiiiri'traelile claws. Tail moderato or lofiffi', 
more or less bushy. One species is Biitish, AL wartca, tho Pino 
Marten ; the remainder inhabit tlie northern regions of Kuroiiai 
Asia, and Anieriea. Many of the species, as the Bablo (ilf. siofi- 
/iwa), yield fur of great V aliie. See Maiiten. 

Putorii(S»~- Tlie di-ntitioii di tiers from that of cliiolly in 

the absence of the anlerior premolars of both* jaws. The teeth 9X& 
more sliiirply (‘usped, uiid the lower sectorial Avanta tho. inner 
tubercle. Exleiii.il eliaiacters giuierally similar to those 6f tfie 
Martens, but Ihe body is longer and more .slender, and the limbs' 
even shorter. Tliey are all small animals, of very active, blood- 
thirsty and courageous di.spositioii, living chiefly on birda.axid, 
biiiall mammals, and are rather terrestrial tliaii arboreal, dwoUibg . 
among rocks, 8ton<‘s, and oiithuildings. Some of tho stieoios, M the 
Stout or Ermine (/*. crmincus)^ iiiliabiting cold climates, pneter^- 
a si-asonal change ol colour, being brown in summer and white m , 
W'iiiU^r, though the eluinge docs not allect the wholoof the ftir.’the; 
cud of the t.iii n*maiiiing black in all seasons. This is ]a.lfir^ 
gonus, having a very extensive geographical range throuri^t th6 
Old and New* Worlds, and includes the animals cummomy knOtfll ; 
ns Weasels, Polecats, Ferrets, and Minks. 

Guh , — Dentition : i c \ y p J, m k ; total 38. Crowns pf 
teeth very stout. Upper molar very inueh smaller than ^tne 
torial. IjOiver sectorial large, Avith very small heel and no inner'] 
tulHiruh*. The dentition, though really but a modification of 
of the Weasels, presents a great general n'semblance to that of 
Tlyivna. Vertebra*. : (! 7, D 15, D5, S 3, C 15. Body and ' 
stoutly made. Feet largo and powerful, aubplautiffindo, • ^ith * 
largo, eo!iij)ivss(*d, much curved, and sharp-pointed Claws* 
of the fo(d (except tho |>ads of tlie toes) covered with thiok TOWy 
hairs. Kar.s very small, nearly concealed hy the fur. 

Tail short, thick, and bushy. Fur full, long, and ratfeVl^r^ ■' 
Tho one species, tho Wolverene or Glutton, G, lupwt* 

ant of the. forest rogioii.s (jf northern Europe, Asia, AiOArifia. 
much resfuiililes a small Boar in iqipcarance. It is a 1 
animal for its size, oliinhs trees, and lives on , 

lM*!ivcrs, r(*iiideer, and is said to attack oven horseo and / • 

Familf/ Proctonida 

True inolaifj 5, obtusely Inherculated. Kd'tlfr 
Habitat exclusively Ainerienii. 

/'m*;/o».— Dentition : i c \i p vn f j tbtel 
teeth broad and tuberculuted. The Uppek 
cusps along the outer niargiii, and a very oroadbj™®^ 
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iin almost tom to tlio crown. First molar with a 

Jarvis tnlx)rcalated crown, rather broader than long. Second con- 
siderably smaller, with transversely <^)long crown. Uiwer sec- 
torial with an extremely suuill and ill-dctineil blarb-, placed trans- 
versely in front, and a largo inner tubercle and bccl. ' Sc»‘ond molar 
as long us the first, but narrower behind, witli five obtuse i usps. 
Vertobrao: C 7, D 34, L6, S 3, C- 16 -20. Body ^tout. Head luoail 
iKdHTid, hut with a pointed muzzle. Limbs ]»lantigradc, luit in 
walking the entire sole is not applied to the giniiiid as it is wlicn 
the animat is standing. Toes, especially of the ion; fo4»t, very fiec, 
and capable of being spread wide ajaiit. (Maws coniiircsscd, cm ved, 
polntca, .and non -retractile. Tail niodcralcly buiL', cyliudiical, 
thickly covered with hair, aunubitcd, iioii-)m*hcnsib‘. Kur b>n^, 
thick, and soft. The well-knoNMi lbu’i*oon lofur) of Koitb 

Amcnca is the type of this genus. It is rc])laccd in Soiitli 
AmeH(ta by P. cancrivorvs. 

Boitsaris , — A form closely allied to T'roq/O/I, but of mi»re slender 
•and elegant proportions, with .sharper nose, longer tail, an<i more 
digitigrade feet, and with teeth otherwise like, but smaller, and 
more sharply dcntieulated. It was fnrnierly, but erroneously, 
placed among the ViverridiP. M\\o S])eeies ; II. asiutu^ from (bi* 
southern parts of the United States and Mexico, and /». smni 
chrasti^ from Central Ainei ie.i. 

Bassaricyon . — This name lias recently (1876) been given to a 
distinct moditication of the rnicyonim; Upeof whieli at ]»rcseiit 
only two examples are known, one from (’ost.-i lliea and the other 
from Konador, which, aj>jie.'uing to be dill'erent bjM'cies, have been 
named B, gahbi and 1*. nlfrni. MMiey much resemble the Kiiikajou 
(Oercolcptes) in external appearaiiee, but the skull and leelh are more 
like those of Procyon ami Nusiut. 

Nojma . — Dentition as in I*rori/oti, but the upper l anines an* larger 
and more strongly compressed, and the mol. us smaller. MMie taeial 
portion of tho skull is more elongated and narrow. Vertebrjc : C 7, 
I) 14, L 6, S 3, (J 22-23. Body elongah'd and ifitber compressed. 
No^ prolonged into a somt^wbul upturned, obliquely truneated, 
mobile snout, 'fail long, noii-])rehensile, lapeiiug, aiiiiulalctl. 
Thoso animals, commonly called <_'o:vtis or (.’oati-Mundis, live in 
small troops of eight to twenty, are obietly arboreal, and feed on 
fruits, young birds, eggs, insects, Ac. I’eeent reseaielu's liuNe le- 
duced tho namlx;r of supposetl spi*eies to two, .V. nnricti of Mi'xieo 
and Central America, and N. rufa of Soiilb America from Suiimim 
to Paraguay. 

(krcolcptcs. Dentition; i ij, c p ], m 36. Molars with 
low flat crowns, very <d)seuiely tuberenlaled. iSUiill sliort and 
rounded, with flat upper .sui face. Yertebiie: (17, l> 14, L 6, S 3, 
C 26-28. (Mavieles present, but in a very ludimenlary <’ondition. 
Head broad and round. Bars sboii. Body long and mn.st(dine. 
Limbs short M'ail long, tapering, and prehensile. Fur short and 
soft. Tongue bmg and very extensile. But one speeie.s of this 
somewhat aberrant genus is kimwn, C. caudivolridKn^ the. Kink- 
ajou, found in the foiesl.s of the wannei parts of South and Central 
America. It is about the size of a Cat, of a uniform pale, yelluw- 
ish-brown colour, nocturnal ainl arboieal in its habits, feeding 
on fruit, honey, eggs, and small birds and mammals, and i.s «»f a 
tolerably gentle dispasition and I*asily l.imed. 

Family Aiu’Uid.t;. 

Formed for the reeiqition of one genus, resembling the 
PtiKyonidm in tliu number of true molar tectli, but dilfeiing in 
somo cranial eharai*teis, especially the presence of an alisplieiioitl 
canid, and in its Asiatic baldtut. 

Ailuma , — Doutition: i \y p 1 ’MS, Fii-^t lower 

pro inqlar very ininub' and deeiMuons. iM<dars remarkable for their 
greajk tlfftnaverso breadth, and the numerous iMisps of their crowns. 
Vertebra?; C 7, D 11, L 6, S 3, (' IS. Skull Idgli and eompre.sM-tl, 
Facial portion short. Asj-ending r.nnus td mamlible extremely high. 
Head round. Face short and broad. Bars large, erect, poinletl. 
Idmbs stout, plantigrade, w’ith large blunt iion-retraetile claws. 
'l^|il nearly as long us body, eyliiqlrieal, elotlied with long hairs. 
Fur long and thick. Dm; sp( < i«.s, A. Juhn n.'i, Iln- Taiida, rather 
larger than a Cat, found ill the soutb-ea.st Ilimalayas, at. briglifs of 
from 7000 to 12,000 feet above tin* sea, among meks ami trees, ami 
chiefly .feeding on fruits and other vegetable .sub.stan(’es. It.s fur 
is of a Iminarkably rich reddisli-brcjwn eidour, darker below. 

^ ^ Famihi Uksid^. 

True molars with broad, Hat, tubereulated crowns, 'fhe throe 
anterior premolars of both jaws rudimentary and often deidduous. 
Fourth upper premolar (sectorial) witli no tliird or inner rout. 
No alisphenoid canal (except in A ilnroiHUi). Kidmsy.s-eonglomerate. 
Den^pdpliical distribution extensive. 

intereHting anneetant foim coniieetin" the true 
Bears with and wi^h several c.xli net gein*ra. Dentition: 

« ^ if P w i ; total 40. rrenudars iin*n;asing in .size from 
urat to last, and two-rooted except the first. First upper molar 
with quadrate crown, broader than long. Second larger than the 
urst. Omnium with zygomatic arclies and sagittal crest immciiSLly 
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developed, and ascending ramus of inamlible. vny liigli, giving 
gre.ater spaces for atlachmcnts of teiiiponil nuise]<- tlian i.r’iny other 
existing iiicniher of the order, Faei.d portion shml nv p.il.de 
not extending hchiiid tlic last molar tooth. \n alisphemnd ran.d. 
F'’et bear-like, but sole.s more* hairy, iind i" i li.-ips le.^-.s eoiiipb tely 
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plautigiMdi* Fur long and thick, 'r.iil veiy slmi t One i xl rm.. !y 
rare spirns, A. vulaiiolntcu.s (tig. 121), »lisec»veied by Pen* l)ri\id 
in 18<)0, in tin* most inaeeessilvb- mountains ot eastern M’ib.‘t 
Sait! to feed piineipally on loots, bainlM)os, and otliei vi Icibb s. 
It is <»f the .size of a small Brown 1 m. ii, ol a wliil** < oioiii, t. itl» • . r., 
sptds round tlie e\eK, sinuilders, and limbs black. 

fh'sus.- Dentition: i c{,p J, tn J* 42. MMie tbiee «nteiit»r 
preiind.irs above and below one-rooled, iiidmientary, and fieijumt I \ 
wanting. Usually the first (placed el»/se to tie* ianiiie) i.s pUM iil, 
ami after a eniisiderabb* interval the tbinl, wliitli i>, situ.iteii . In c 
to the other teeth of the molar .si-nes. M'be i** Vfiy i tri‘l\ 

])reseiit in lie* adult stale. MMn loiiith (n]>pei h»*elnn.d) diillei*-. 
es.seiiiiall> fioni the eoi responding Inntb ot olbei (Uinivoies in 

wanting lie inner lobe suppiutMl by a di-'fiiel nnd. Il.s 

ebarai’teis an- vt iy slightly nmikc<l. MMie « lowns ol both lie* line 
iiedais are In eg* r 1 luin biH»;el, with ll it tiue *1, tub**! v u1.(t< d , griud tiig 
surfaces. M'le* '■••eniel b.is a huge b.ifkw.i'tl pinb.ng.il.itin ni le t 1. 
'LMu* lower .'-eelmial has a small and indisliiet bkub* .in\l gie.itly 
developed tubeiililar heel. MMe* seeniel innl.ii is id' ubmil tie* :^^lue 
length, but w'lba bio.eiiT and more llatteied lubereul.ir ii'iiwn 
M'be ibinl is -iiianei. The milk teitli aie eonquratively small, and 
slicil at an * 1111 % age. Skull more, oi liss elong.ited. Oilnt^ 
small and ineoniplete beliind. Palate piolongi'd • oieddeiably bi biiel 
the Ia'•^t innl 11 l«inlli. Veit*d»rie: (’7, D14, 1.6, S.'i, In, Ilndy 
le*av y. Im *4 1 m »d, enmpletidy jd.intigr.el' . M’li.*. live p'* < n e:n )i 

loot all wrli-.l> \ I Inped, .iiel JirneMl wiili Ineg » nnipii * s* d .net 
m<*deratt ly eiii \ i ll. nmi-iel r.e-tile ( l.iw P.diu.s aiel .-id* ^ n.ik' il. 
Ttiil veiysie'il. 1. ii.i lieMhuali', I, iniiieli*!, b.iiiv. I’ui « .‘P** 
rally Umg, j«dl, aiel sb.iggs. 

MMe* B'mis.u* .ill animals of cull- idi'i.il'le bulk, and inebele tug 
them the -t leembi-rs id* lli.* iinlfr. 'rimm'li tie* ^|i(ee*s an- 
not nune-loll'.. tliey aie wi leU '■lue.el ovit tlie e. nib’s snifaet; ^but 
absent fi*'in the J'Lt )no}>i.in .nel Ai'sliih.iii n'givms, am! only 
j ri-pri’siiiti d bv me* .species iii the Menln>pn.il li'gion), and dilb r 
miieh ammig tie riistdvi'.s in tle*ir bsid and manner of life. M’le y 
an* mostlv nieiiivnrous or vrgei.ilde leedi’is, and evt n tlse l‘*dir 
Bear, usn.ilh pMh ly earnivnrniis "f pi-v ivomus, ilevouis gru.ss v. itli 
avidity in .aiinner. MMie v.iiinii . .'^jireie.s may b.* giimped in lie- 
following ^'ct ions (1) T/othi'^sui Jleail eom}iaiative1v ‘ In ill. 

molar ti*i‘th sin. ill iind imih»w. Sob-;; iieui’ envijiil with li.-iii 
tliiLIl ill tie' ntlcr sections I . m ft Pit i in it tie* Polar (*r Win!** 
Bear of the Aletii’ legMii*-. (2) Uisns i.iiqur. IL lb*- 

common Piiowe Bear of F.uro]ie aiel Asi.i, a very v.niabk- sp, . i. .. 
to vvhii’h vi/rMieUA aiel isahrllitnis, if ilistiiel, ;.i' e-.iilv 
related; f'. hornhilisy the drizzly Bear, an .Vnieream n pn ^en- 
tativi* form; fK iifn'tiWH'i, japmivHa, and n nunvoniin, lie* Ud.uk 
Piears t>f till* Hiniabiviis, .la]»an, aiel Noith Ainein a ; f' 
the Spivtaeleil P>ear of the 1‘eruvian .Ande-. (3) Jb-ail 

sholt and biojel. Molar teeth eomparal i\ i-ly liioad (but lb*- b ngth 
still exeeiMling tie* breailtb). M'ongiie m r\ bmgaiel e\t» n.Mii- Fur 
.sliort and smooth. (T.wftlnyniufs., tie- M.il.iv I’-.k «i ^^nn P.ear, 
*Se** Bkah 

Mi'lur.tifs. MMnft ditfers fiom tie* tne- Be.iis m the lii 4 .n.pt'r 
I incisor being absent or .shed at a very earl v age, in the very Miiall 
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size cf the other teeth; iti the very large extcneilo lipi itnd in* 
other minor charactere. The one enfieiee, if. laMai'us^ the well- 
known Sloth Boar of India, feeds cnieily on black ants, termitei^c 
beetles, fruit, hou^, &C. 

Tho great Gavo Boar, the renitiiiis <>f which are found so abund- 
antly in of Pleistocene ago iu Europe, was a true Urswt^ and 
as much or moro speciiili/ed as any existiTig species, ns it had lost 
its three anterior preinolars in tlie adult state, but in Utsuh 
arvernerutut and older 8pccn*s fVoin tho Pliocono they were all re- 
tained. Still more geiu nilizcd forius of Boars, ])icsontiiig various 
degrees of traiisilioii lowauls ,i rofnrnon Carnivorons typo, arc ropre- 
seiiti^d by tho goneia Jrtfof/i/'rintn fruiii Soiitli Auierica and 
Jhjat,iuirctii8 of Miocono slr.ita f)f Eiiropo juid Asia, and others 
whu:)i am not far iviimved (at loust in doriUil characters) from such 
primitive Dog-like 1 Vpos as Amp/nnjou. 

EvriNcr <’Mtsiv«M:v ok Doiir.rFxn. Position. 

The diH»;f)Vory of fossil rmiaiiis in Eocene and early Miocene 
foniiatioiis hoth in Eiiio|m* and NorMi America, shows that 
nuineroiis sjM'cir,^ of tcrrostiial carnivorous aniimals existed upon 
the cartli «]nriiig those pcrioils, which caiijiot be referred to tdiher 
of the sf'i tioiiH into which tho order has now liccome hrnkoii up. 
By son M- zoologists these have hccii sup))osod to bo Marsiijnals, or at 
least l(» show transitional chaiac.tc.rs bi*Lwci*n the I)idel]dious and 
Monodelphous siihelasscs. By <»thers they uro h»ok«‘d u]»oii as 
belonging altogotlier to the latter groiij), and as the coimnon 
ancestors of existing Carnivores and Insc,ctivorcs, or perhaps 
lathi-r !H descendants or icdiitives of such common ancestors, 
retaining more of the generalized cdiaracters than any of the exist- 
ing s[u*ci(*s. Tliey shade oil* almost iiiseiisibly into iiuinoroua other 
forms l('ss distinctly carnivorous, to the whole of whitdi, including 
the modiTn /ti.src/ieom, Cope (to whom we are indebted for our 
]iiincip.il knowledge of the American extinct species) gives tho 
name of Bitnotiikicia, those more specially related to tho existing 
Cnrvivvra forming the suliordcr nrcudanta^ which is divided into 
the liv(! faiiiilies, Arctonjoniiiic.^ ^fiar^il^Vy Oxrjinnidsp., Amblyrionidir, 
and Mcnmirhidic. These arc cases, liowevcr, in whicli tlio appli* 
cation of tho prirndplcs of (dussi float ion adopted in tho case of 
existing species, of which the entin^ .strin'turo is known, and 
which have hocomo divi«led into Isolated gruujis by Iho extinction 
of ititoriiiediato forms, is really impossible. If the generally 
nec-epted view of evolution is true, and the extreme modifications 
jKiHs insensibly into e.ndi other by minute gradations (a view 
the ]»al:r*ontologieal proof of which becomes strengthened by every 
fresli discovery), there must he many of th(\se extinct forma which 
cannot ho assigned to definitely characterized groups. There are, 
however, some which stand out prominently from the others as 
form»*d on distinct types, having no exact representatives at present 
living on the earth. Of tlici.se tho best-known is tliut nainod 
y/y.r/M/'fo/c, of which, with the nearly allied Ptcrodon, many species 



I'lc;. 122. DonfiOnn of //r/jrnr>f/ori (Lowor Miocene, France), 
'dll* pi>Ht(Tl()i inoliir is concerilcil hcliiiiil tlio jiuTuiItiinaU: tooth. 


have been found b«»th in Europi; and America. They hud tho full 
numnee of foity-foiii in-th, grouped in the usual mutiner, and tho 
imdsor eanincs, uml pifiiiolurs wrre formed upon tho ordinary 
Carnivorous tyi**' a*, now s<'cn in the the fonilh preniolap 

above and the hist true moliir below Ixfing formetl upon tho 
“.sectorial" plan, Itui Ihc ti«-th hehiml these, iii.steud of being 
tuber* uhited u.s in all cxi-ting ( \i rnicura^ repeated the characters of 
the .s.‘ctorial, and al.so im ic.i.Ned in size, especially in the lower jaw, 
fioiii before backwanl.s. Tin v thus ]ii i-sciit some resemblance to tho 
l«M*th of such carni voions Maisupi.d.sns the. l)as\fu.ridtK ; Imt, as the 
researches of Eilhol have <lcmon-trated, their milk dentition follows 
])re» i.scly tho lulo of existing placental In tcroduUi maminabs, and 
not that characteristic of the Alaisiiiu'als. They show’, inoreover, 


tiQiiie of tbe /^wntial eraniat modifioations whiok distinguish tru^ 
MarSttpUdflUo This' earions Aiiierioaii genua Oxrnna aeema to have 
been a' apecialieed form of thia type, and or 

CynohytBnodm of Ftlhol) forma a oomple^: it and 

the Viverridm. In ArctocyonpHmmm»iUiA^t^ 
mammal, from the lowest Eocene beds ^ 

Aisne, France, on the other hand, all the mblaiti yiiq^ra^^ 
and have been compared with those of the Ptoeyi^f'' 

Oyinnurat among the Inscctivora, , Tlie small 
tlicso early forms is not, ns has been supposed, tt]^r 
character, but is common to tho primitive fonriXof^'i^, 
vertebratos. Mrsonyr^ from the Eocene of North 
have been a very gonernlized form, with flat blunt 
and slender tail. Cope mnke.s tho interesting sug^stion^,'^,.., 
may have been in tin; ancestral lino of ttio PinriqieaB, 
lucnt that the .scaphoid and lunar bones of tlio carpus weris"^ 
oflbrs a decidcsl difliculty to tlio accoptaneo of tliis view/ 
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Those differ from the rest of the Carnivora mainly in th^ 
structure of their limbs, which are modified for atquatiev\ 
progression, — the two proximal segments being ve^^ahork;^ 
and partially enveloped iu the general integument 
body, while the third segment, especially in the hindw'ex^^V 
tremitics, is elongated, expamled, and webbed. Tfaer<^'are ' 
always five well-developed digits on each limb. In the ' 
limb the two marginal digits (first and fifth) are. stbUtef ''' 
aud generally larger than tlie others. The teeth also 
from those of the more typical Carnivora, The incxsorp^'f 
are always fewer than :J. Tho molar series coDtsUta’i 
generally of four premedars and one luolur of very uniforoi ' 
characters, with never moro than two roots, and 1 with, 
conical, more or less coinpreasod, pointed crowns, whibh/ 
may have accessory cusps, placed before or behind ‘ tfce • 
principal one, but are never broad and tuberculatod. ^Jbe. 
milk teeth are very small and simple, and are sh'ed'^br 
absorbed at a very early ago, usually either before or witfijlb 
a few days after birth. The brain is relatively large^.the 
cerebral homisphen's broad in proportion to their lengthy iitid, 
with numerous and complex convolutions. There ,is a 
very short ra)cum. The kidneys are divided into. numerous- . 
distinct lobules. There are no Cowper’s glands. ManjiitnB . 
two or four, abdominal. No clavicles. Tail always Very, 
short. Kyes very large and exposed, with flat COiffieS. 
Tho nostrils close by tho elasticity of tlieir walls,, ei^’^sre 
opened at will by muscular action. 

The aniiimls of this group are all aquatic in their 
of life, si>ending the greater part of their time in the 
swimming and diving with great facility, feeding 'mainly bh . 
fish, crustaceans, and other marine animals, and progriffis-^^ 
ing on land with difliculty. They always come on 
however, for tho purpose of bringing forth their : 

They are generally marine, but they occasionally JtaCiSttd? 
large rivers, and some inhabit inland seas and lakes,^ lather' 
Caspian and Baikal. Though not numerous in 
they are widely distributed over the world, but occtfr ll^lt:.’ 
abundantly on the coasts of lands situated in co.ld;jaiid'\ 
temperate zones. The suborder is divisible into thretTwell^.;, 
marked families : — tho OtaHiihn or Sea Boars, which \ 
transition from the Fissiped Carnivora to the 8eal0 
Trichvchidcpy containing the Walrus ; and the blf . 

typical Seals. •; 

Family Or MiUVM. * 

Whim on land the hind feet are turned forwards ijbdtrd 
ATid aid iu supporting and moving tho trunk ar' i.U 
quadra pods. A small extcnial ear. Testes snspemleaittU.I 
c'x toriiul sorotuni. Hkull with post-orbital processes aiiij£ S"* 
riinal. Palms and soles of foot naked. ^ , 

Otoria, — Dentition: i ij, c }, 2 > -J, m 
First and second upper incisors small, with tho, 1' ‘ 
crowns divided by a aeep transverse gmve luto 
posterior cusji of nearly equal height ; the ..thf 

like. Canines largo, conical, pointed,^ 

and preinolars, usually of wliicli the socoud, f 
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fk)F 606 <led. by milk teeth shea, a few days after birth ; aotnetimos (as 
la 123) a sixth upMr molar (occasionally developed on one si«le 
aiidnol; the other) ; lidl niRith similar charaotem,- generally nniradi- 



^ VtO* ISSw— Skull and T>ontlfclon of Ofr»ri/» fot-sirri. 
"■f/i: • j*t'€>c. jjftH?., 187:;, l>. tfuo. 
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f BC^d rounded- Kyes l:irgf‘. I’iiina of ear small, narrow, and 
"Tg&h*^d*'v' .NtMik long. Skin of all the feot extciitloil farbeyoml llns 
^Siilia ap^l enda of the digits, with a deeply-lol»ed margin. The nails 
entail ai^'often quite rml in *ntary, especially those of the first aii<l 
Afith tboa of both feet; th host-developed and most I'ciisaatit are 
tl^ three middle claws of 1 te hind foot, whiidi are elongated, etmi- 
VpraMied^ and curved. 

/-'Cho«CWari», or Kared Seals, com mf>nly called Sea Hears or SeaTaons, 
.wictoly distributed, es|iecitilly in tlie tf'inperate regions of both 
^^'liattK^lp^oros^ though ahsoiit from tlio coasts of tlie Noith Atlantic, 
hfight boiuforre<l from their power of walking on all fours, they 
[flldlbaorc of their time, on shore, and range inland to greater di.s- 


of the genus, 
close, hairy o« 
flense, >no 
: 'diedi^ and'deprived > 
of com me 


, than the true Scat*, especially at the breeding time, though 

obliged idways to return to the wat<*r to seek their food, 
(trogregarioiis aiid pc lyganimis, and the males are usually niiieh 
than the females, a edroumstanee^ whieh has given rise to sonic* 
"tof thfe confusion existing ii the spia-ific dc*f c*t minatioii of the vaiious 

^ome of the.specdes ]»os>ess, in addition to 
ring c’OTnmon to all the group, an exeeial- 
y under fur. The skins of these, when 
tlui longer harsh outer hairs, constitute tin* 
% soTuiii'li valued for wearing ap|»arel, whit h 
ia ncut the. product <»f a ly <»f the true* Seals. The* hc-st-kiiow ti spt 
iaro the Northern 8ea Idon, the largc*stof tlu» genus, from 

- dho* IJorthL Pacific, about 10 fc^cd in length; O. jvhafti^ the* 

'Sonthetn Sea rdoii, f*om the Knlklund I.slands and Patagonia ; 

' Oi bQ^!^CTn-iCL7ia y froir I'alifornia, fivqueiitly C'xhihiled alive in 
menailEerica in Kurono ; O, itrsintty the common Sea ]k*ar nr Fur 

Se^licc^.the North l*»icitic, the. skins of wdiich arc imported in 

'■ In^lpciisb numbers from tin* Pryhilolf Inlands ; <}, pH^illu^ from tlie 
Oood Hope; fitrateri ainl otlieis, from the coasts of Aus 
r;ftnntt^And various isl.xnds sc*attere<l c»v'€*r th«' .vif»utliern hemi-jphen*. 

,diavc been groiipcMl hv somc^ zoologists into many gcuiera. 
Upon very trivial mocUfictations of tfeth and skull. 

/ thmilfi Tiiic.’iii*:('nrii.>:. 

characters the single gcmiis com]»risiiig this family 
^Eftbx^ediato between tlic^ Ot4t riulm ami hut it has a 

Lm0t6ly aberrant deiitition. It h&s no c‘x1c*riial c'ars, as in the 
hut W'hon on land the liind fet*t are turiicMl forwnrds and 
^ prdipresaion , th'Mlgh less comph-tely liian in the iHnrinftV. 
“"per canine.S '*•- developed into immense tusks, wlii«'h 
;a; l.on|$ distanc^ .'below the* 1 o\v<t jaw. All th** oth*‘r tc*i*th, 
the lower canines, arc niucli alike, small, simple an«l 
j tho molars with Jlat crow'iis. The skull is without post- 
ItfOCCCS^ but lias an alisphenoid enivtl. 

hfiMSy* Ljinn. ; OilobiKttus^ llrisson (whicli some modern 
.have revived ). — Dentition of young : t [I, c }-, rind itt 2- 
‘^heaio teeth are, however, lost €*;u*ly or r<*maiii through 
^xudimontary state, eoiie<*jilcii by the* gums. The teeth 
axbl Uaually dtjvelopecl fuiietionally arc* i ,V, 1, P S, w?. J ; 

voiftebra^ : C 7, D 14, L tl, S 4, C 9, 11 cad ronncl. Kyc.'.s 

'lalL^.' Muzzle ^ort andhroiid, with on eac-h side a group of 
j/UtiflEJ bristly whiskers. The reiimiiid**r of the luiir cover- 
‘•4d|Ort..aiul aapressed. Tail v’ery i iiilimentni y. Fore fecit 

witiifivc; iiiiiiutc* ilaitc'm-d nails. Hind feet with 
tlho fifth slightly the l:irgc*st, with ciitJinf'oUs lol»»'S pni- 
the ends as in ; first and fifth with iiiiiiiitf, 

;'3eeond, third, and fourth wdth largo, elongated, suh- 
uailfk 

. Morae (2*. ro 9 mty rus) is found throughout tho cireiirn- 

polor of tho North Atlantic and North l\ieific being 

cotuildedTCMl^ zoologists as distinct specic.s, by otliers as loe.il 

but> owdng to the destruction l>y tlic 
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tn 

sill 
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of all 
behind 
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VntfuLata, and others in another division called G^rence- 
phala. On the other hand the tendoiicy of most modern 
systcinatists, for reasons which have been fully stated by 
I'i'ofcssor Huxley/ is to revert towards the Liumeau 
position. Oonsidering solely the facts of Man’s bodily 
structure, it can be clearly demonstrated that tbo points in 
whicdi he dilVers from the most nearly resembling Ape are 
not of greater im[)ortance than those by whicb tbat Ape 
di tiers from other universally acknowledged members of 
the group ; and tlicifdoro, in any natural system, if Man is 
to \ni made a subject of zoological class! iicationi upon the 
same prinei]des as those applied elsewhere, he most be in- 
cdiided in the order whieli comprises the Monkc]^ We 
say upon the same pri maples as are applied elsewhere, as 
zoological clussiheatioii has never taken into consideration 
the psychological characteristics which distinguish the Bub> 
jects of its investigations, but only their tangible and 
I jdiysical structure, otlierwise endless c*onfasion would 
! result, at all events with our veiy imperfect knowledge of 
j aniinai psychology. The essential attributes which disiin- 
' guish Man, ami give him a perfectly isolated position 
' among living creatures, are not it be found in hie bodily 
structure, and therefore should ei her be left entirely out 
t)f consideration or have such wt ght given to them as 
would remove him completely out of the region of zoologi- 
cal class! lication. To ]>rofess to classify Man as if he 
were one of the animals, as in all points of the structure 
and fiiiictious of his organs he undoubtedly is, to place 
liim in the class Jif(ii)n7iaNa, and then to allow other con- 
siderations to iniineiice the judgnie it as to the particular 
position he should occupy in the class, is most illogical. 

Man, therefore, considered from zoological point of 
view, must be includeil in ‘the order ^rimaies, cveu if tlie 
Lemurs are removed from it, as hi structural affinities 
with the Monkeys are far closm* tliai are those of the so- 
called ‘‘ Ilalf-Apcs.’^ We may, with ut tieadiiig upon 
ihibatcable ground, go farther, and say that the differences 
between Man ami the Anthropoid Ajies are really not so 
marked as those which separate the latter from the 
American Monkeys. I^erliaps the best exposition ef the 
facts relating to tlie priiseiit condition cf the order will be 
a division into five sections, which iria> be considered us 
families, of course witliout intending to imply that they 
are exactly ec|uiviilent, or that the intervals which separate 
them are of precisely the same importance, but that they 
arc five distinct groups, all branches from a common stem, 
and iineoiiuected in the present comlitiou of nature by 
any intermediate forms. These are— (i) con- 

taining Man alone ; (2) fSimiifla*, contaMiing the four genera 
of MaiidikeApes: Troglod i/teHyihyrilla, 

(:l) (Wcoptthtvid.T., containing all the remaining Old-World 
Alonkeys ; (1) (Jrhitf:v, containing tl. American Monkeys 
having three true molar teeth on e ch side of each jaw ; 
and (r>) //apaliih',, the American Monkeys wdth two molar 
teeth, or Marmosets. 

The distinctions between //ominith^^ ami iiimiidai, of 
which alone we hav*. to treat at present, as the characters of 
the other families are given in the article An?, are chiefly 
relative, being greater size <»f brain and of brain case as 
compared with the facial portion of the skull, smaller 
(levelui)inent of the canine teeth of the males, more com- 
plete adaptation of the structure of the vertebral column 
to the vertical position, greater length of the lower as com- 
pared with the upper extremities, and greater length of hallux 
or great toe, with almost complete absence of tbo power of 
bringing it in opposition to the, other four toes. The last 

^ Place in Aulure, 18d3, and AtiaUnnff of VtrUbraied Anu 

■mol . , 1871. Siifi uIko till! moro recent investigations of Brooa into the 
ciiiiiparativo Ftnu-tnro of Mnii and the higher Ajiee, published mostly 
in the Iteoue iVAnthropologiti. 
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and the Buiull aize of the canine teeth are perhapa the most 
marked and easily defined distinctions that can l>o drawn 
between the two groups. 

Man is universally admitted to form a single genus, 
Iloino of Tdnnseust but a question of cousidcrable import' 
anco in tr&tiug of him from a zoological point of view, 
and one whn^ has been a subject of much controversy, is 
whether all xwn ihould bo considered as belonging to one 
or to several ^p^ica. This question is perliaps of less 
importance now tliati formerly, wlien those wlio ituiinlaiiiLMi 
a plurality of fspocics associated with the hypothesis 
plurality ^of orngiu. One of the strongest arguments 
against the viow'Uhat tho various races of Man represent 
more than one HUice.ies is that none c»f those Avht> liavi; 
maintained it liuvTp been able to agree :is to 1 h)w many dis- 
tinct specific mod'ifications can be doliried, almost eveiy 
number from three to twenty or more having been atlvo 
Gated by different ajuthors. If the distinguishing charaelers 
of tho so-called st»ccies had been so marked, there CL»uld 
not be such a ixmarkable iliversity of opinion iqion them. 
Again, the two fact: — (1) that, however different tlie c‘x- 
tremes of any two i*acos may be in ai)pearaiice (and it 
must be admitted thai% as advocated by many pidygenists, 
the differences are grtv.iter than many which are i imsidered 
specific among other animals), every intermediate grinl- 
atiou can be found t hniugh which the one [lasr.es inli> 
the other,* and (2) that all races are fertile hift'r sr are 
quite conclusive in favour <,'f consiilcring Man as re[>re 
senting a single species in tin. ordinary sense in which 
the word is now used, ami of tren’liao varitms 

modifications as varieties or races. 


Tho great pn»bloni at the n>ot of all zi »t»k)gy, the discovery 
of a natural classideation which shall cxpies.dou of 

our knowledge of the real rehiLionshij) eonsanguinily of 
different forms, is also ai)p1ieahhi to the ^tudy of the races 
of Man. When we can satisfactorily jn* <>vo tliat any two 
of tho known groups of niaiikind are dc '^cended from the 
same comniuii stock, a point is gjiinerl. 'riie more such 
points wo have ac(|uircd the more nearl 
to picture to oursulves, not only the p '*♦ 

distribution of the races of Man upon ^’tk, ai^ 

mode and order in wliicli they have **' from 


on© another. But tlie diiliciilties in t 
zoological principles to the classiticatio 


o. plying 
111 ai vastly 


greater than in the case of most aniin ^Vlicn groujis 

of animals becoiuo so far differentiated each other as 


to 'represent separate species, they remain isolated ; they^ 
may break up into further subdivisioiis^-iii fact, it is only 
by further subdivision that new species can be formed ; but 
it is of tho very essenco of species, as now universally 
understood by naturalists, that they cannot recombine, and 
80 give rise to new forms. With the varieties of Man it 
is otherwise. They have never so far separated as to 
answer to the physiological definition of species. All 
races, as said above, are fertile with one another, though 
perhaps in different degrees. Hence now varieties have 
constantly been formed, not only by tho segmentation of 
portions of one of the old stocks, but also by various 
combinations of those already established. 

Without entering into the difficult question of the 
method of Man's first appearance upon the world, >ve 
must assume for it vast antiquity, — at all events as 
measured by any historical standard. Of this there is 
now aihple proof. During the long time he .existed in a 
Ravage state — a time compared to which the dawn of our 
histbricfld period is as yesterday — he was inftuenced by 
the operation of those natural laws which have produced 
tho variations seen in other regions of organic nature. 
Tho first Men may very probably have been all alike ; but, 
when spread over the face of the earth, and become subject 
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ed for. The subject 
of observers of all 
'xr has before, with 
pon, and dissatis- 
IS yet establishing 
ijfiiversal acoopt- 
•tive characters 
or groups may 
has been said 
11*0 of certain 
’ a group than 
sion of tlies(5 
group must be 
I I he characters 
Ijoil, as in the 


dimensions and proportions of different parts of the bodyi 
averages are now largely nsed by ^.t^thropologists. Provided 
the data npon which these averages . ar0 i^ed have been 
obtained from a sufficient number of indtyidoalsi )d\ey can 
be absolutely relied upon to express, the. pre^U^ or most 
characteristic development of each pmiapidar lmi^Jin any 
group, and permit satisfactory compatisbn6>:^|»e6rb tho, 
conditions of that feature in different pro- 
gress is now being made in perfecting the ' 

investigation of racial cliaracteristics, and as 
iiing to learn what lines of research are pro9t^]b)e and! 
what are barren, we may hope that the time ti jjloV'fhr 
distant whtni we may get some clear insight (he ^ 

knowledge of the natural classification and relationi^p^, 
the races of Man. 
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MAMMOTH 


MAMMOTH, a name commonly given to one of the and generally with 
numerous extinct forms of Elephant, Elephas prtmUfenitts other species of Ele 
of Blumenbaob f.aiid* most subsequent authors.^ I’rob- present great variati 
ably no animal which has not survived to the historic', i an almost complete i 
period has, left 'auich abundant and well-preserved evidence ; It is chieily by th 
.of to f^raer existence. The discovery of iuunense j the v^arious extinct n 
OUlbboiiiiS^Uptionly, as in the case of most extinct creatures, liistinguishcd. Tho.^- 
in the of ^fragmentary bones and teeth, but often as J fri>ni the coi res})onili 

entire carcases, or “muminics” as they may be j breadth of the crow 



, — Refitnred Skolotnn (if Mairnnotli i K^rjihaa primitjnn'u's'), 

PHvrMmirjy t. v. (IMS). 

caU^t with the flesh, skin, and hidr ut in the frozen 
soil of the tundras of northern (Siberia, has b)r a loin; time 
glveh great interest to the sjiecies, and been the cause of 
mariy legendary stories among the natives of the lands in 
Whidh they occur. Among these one of the nmst prevailing 
islihat the Mammoth was, or still is, an anim.al wliich passes 
‘to'dife. habitually in burrows bedow the surface of the 
and which immediately dies if by any chance it 
'into the upper air. 

general characteristics of the animals of the order 
to which the Mammoth bfdongs, are givt^n in 
Mammalia (p. 42;i). Its [jositiuii is also there 
as a member of the most highly specialized sectinn 
I'^jd^'gl^Up of Elephants, that called by Falconer AW/c/V(ff.s*, 
also contains the modern Asiatic species. Of the 
C group it is in many rns^iects, as in the size and form 
iii 'tusks, and especially the c;haracturs of the molar tc(‘th, 
^^l^aithest removed frr>m the primitive Mastodon-like 
.tyb^''"#hilo its nearest surviving relative, 7^, infNrnSy Ims 
the slightly more generalized cliaracters of the 
M^Sfiimdth^S contemperarics of more southern climes, E. 
i^shfuSSibi of America, and E. annf^niacus of the Old Worl*l, 
it can be specifically distinguished from tliem. 
^.tosks or upper incisor teeth were doubtless present 
jSVaexes, but probably of smaller size in the female. 
^J^iSdult males they often attained the length of from 
|tv|fejst measured along the outer curve. Upon leav- 
they were directed at first downwards and 
^ll^hen upwards and finally inwards at the tips, 


V introducod into Hie Iniij^ua^ow of wosleni 

c^Jitmics ago tV«>ni the Russian, and is thonglit t>y 
^11^- to Im;^ of Tartar origin, but others, as AVitzen, 
f ‘Heworth have endeavoured to provu that it is a 
or groat beast. 
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«ranbi.Ml di.tributinu and 

/•ahr-oiiluloffical Mernotrs, vol. ii., ». X. Quart Jour GcoK 
i;riii.sh Fo'ssir lilq-hauW’ part ii.. FalrniOo^raph^ MU, 

MAM MOTH CAVE, in Edmondson county, Kentucky, 
United States, 37° 14' N. lat. and 86* 12' ll\^_long., by 

rail 85 miles south-south-west of Louisville, was diBcovered, 

111 1809, by a hunter named llutehiiis, while in P»ra“>t ‘'I 
a wounded bear. Its mouth is in a forest 
, above CrccD river, and COO feet above the S(fa. Ihis 
miariA-rc is not the original mouth, the latter being a chasm a 
Is ixon t.f a mile north of it, ami loading into what is known 
UnluSi ,;rs.( !av... The two portions are not nm --ed. 

in the other. «>« themselves h. 

eai tli in whi. Saltpetre was iormerly made ii 
turned to aceou. the eave abounded ; but *it 
'riie cavernou- '» ol exhibition. 

8000 sipiure miles hniestone ol Iveutucky eo 
to the buijc.irbunileruiis period. ic tsiiowa Tu». 
of ilytiiiniic dir^liirbaiicc, hut has been carved, sinco the 
Alioccnc epocli, into many caverns, of which the Muuimotli 
Cave is the nol)Ics>t Kpccimeii known. The region ia 
iiiKlulating, but ils valh‘ys are mostly fuiinei-ahaped 
depressii>n.s lunptying through fissures into subterranean 
streams, whicli fci‘d rivers, often of navigable size, and 
whoso waters are never frozem over, even in severe winters. 
»Such valhiys are called sink holes. 

*1 f 1 f 1 Cli-.iC ‘trIiitiCu fi\ \r*i nri rtirxCli lictu 


region g, span of 70 feet, and fioni a lodge above it a cascade 
»r com leaps oO feet ti> the rocks below, wliere it disappears. A 
vard to wiislhig flight of stmie steps leads the way down to a 
active narrow passage, through which the air ruslies with violence, 
ieli was outward m suintiicr, and inward in winter. The tempera- 
related tnre of the cave is iniifonnly T)! ’ Falir. throughout the 
Mid- year, and iho atmosphere is both chemically and optically 
•h have' singular }»urity. Mdiile the lower levels are moist from 
centuries large pools that have secret coune.xion with Green 

vitild trom river, tlio upper galleries are extremely dry. These con- 
I as jUdli- ditions led, at one time, totlio erection of thirteen cottages, 
mini at all at a point about 1 mile under ground, for the uao of 
lietween invalids, especially consumptives. The experiment ended 
tlie farther failure, and only two cottages now remain, 
islunils of The Main Cave, from 40 to 300 feet wdde, and from 35 
erolheting to 125 feet Idgh, has several vast rooms, <'.//., the Rotunda, 
liotV Islands where are the ruins of the old saltpetre works ; the Star 
•]i ipr.udilles Cliainbor, where the protrusion of white crystals through 
lef substance, a coating of tlie black oxide of rnunguiiese creates an optical 
nouths of the illasiori of great beauty ; Uie C3iief City, whore an area of 
isc,s hail been 2 acres is covered by a vault 125 feet high, and the 
n the interior floor is strewn with rocky fragments, among which are 
frozen soil in found numerous half-burnt torches made of canes, and 
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<ither signs of prehistoric occupancy. Two skeletons were 
exhumed near the Rotunda; but no other bones of any 
description have been found. Tlie so-called Mammoth 
Cave “ mummies ” bodies kept by being inhumed in 
nitrous earth), with accompanying utensils, ornaments, 
braided sandals, and other relics, were found lin Short and 
Salt caves near by, and removed to Mammoth Cave for 
exhibition. The Main Cave, which abruptly ends 4 miles 
from the entrance, is joined by winding passages, with 
Spacious galleries on dillcreiit levels ; and, although the 
diameter of the area of the whole cavern is less than 10 
miles, the combined length of all accessible avenues is 
supposed to be about 150 milos.^ 


upon ;i portion of tusk - Tin* prfs«*rit iiiiiiiaj'i'r, Mr F. Klett, hiis imdertaken the difficult task 

irilo.'pu*, li‘'un‘'l Hi ^’hrisiy of a Ihoroiij^h survey, Iho results of which, so far as , completed, are 
niauy nllitT works bearing pre.senttMl i» the accoiiipauyiiig map. The portion beyond River ilall 

is suppleiacutcd from an older survey by Btephou^ the guid* 
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Tho flhief points oi interest are arranged along two lines of 
eaqdontioii, beiftdes wbiob. tboro are certain aide oxcursiuns. The 
‘‘abort rente ’’ ro(|airoB about four hours, and the “long route*' 
nine. Audubon'e Avenue, the one nearest the entrance, is seldom 
visited, eaeept tlio bats that hang from the w'alls in oliiHters like 
swarms of bOCB. The Gothic Avenue contains numerous .large 
htalactitee hud atala^ites, and an interesting place tailed the 
Chapel, and ends in a small double dome and cascade. Among the 
most Burprlaiiig features of cave scenery arc the vortical siiafts th.*it 
pfcrca through a)| levels, fVom the uppermost gullcries, or even from 
the sink-hblefl^ down to the lowest lloor. Tliest; are styled pits or 
ilonios, \a0COfding to the position o<!cii])iefl l)y the uhM'rwr. A 
crovice behind a olock of stone 40 feet lung bv 20 wMc, c.illnl tlie 
Giant's Cpffin, admits the explorer to a wlicresix [uts, varying 
ill depth fiiom 05 feet to 220 feet, exist in aii srea ot OUO y.inis. 
This uioludes Gorin’s Dome, which is vicwcii from a point midway 
in its -flidis and is by many regarded as tlm fineHl room in the 
caveni*.. Others adniir(^v,oro the Mammoth Dome, at the ternnna- 
tion of Spark's Avenuc#il;.»diere'a cat.iract falls from a height of ‘jfiO 
foot amid walls wond/i, uHy draped with stalaetitie. tajic.-try. The 


Kgyptlaa Temple, 


ih is a cotiliniialioii of the Mamiiiolli Dome, 
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contains six massive columns, two of them quite perfect, and SO 
feet high and 25 feet in diameter. The combined length of these 
contiguous chambers is 400 feet. By n cn vi- * above they are con- 
yiected with an arm of Audubon's Avenue, bucy’s l)ume, about 
feet Jligh, is siip[)Osed to bo the h)fti«*st «)f all the.se vertii'aJ 
hhafts. A pit ealled “the Maelstrom,” in ('mghan’s ll.ill, U tho 
Anot most remote from the mouth of tlie cavr ; u sou of rientic-c, 
t¥if* po«*t, permitted himself to be lowered l‘.»0 h rt by a n.jm to the 
ls<»ltoni, in isrdh There are some line .stalactites nc.Ir thi^ j»it, ami 
others in the Fairy Grotto ainl in IViisico Avenue ; bni, nsider- 
■■ g the niagiiitudo of Maniiiioth Gave, its ]ioNcriv of stidaetitic 
hiamcntaliou is remarkable. .Tho wealth of ci^staU Imwevei, 
sihrprisiiig. 'I'hese aro of enaless variidy and fint.istif In-.uity. 
idesides the sp.irkling vault of the Star Chaniher (MOO fc. t hnig ;»iul 
Su> highl, there are halts eanopied by lleucy cltJinl.s, or shnlded with 
Tnliiiiic siiowhalls, and ofher.s ilisplayiug vaiiou.s groti Mpie re.sein- 
bliincr^ on tile walls ami ceiling. 

»Me\*«*l.im!’.s (Cabinet ami Marion's Avcmie, eaj'h a mile boig, are 
atliinied hy myrhnls <^f gvjisiiin ro.scllcs and curiously twi.sted 
i ryrst.ils, called oiilojiliolites ” Tlie.se cave llowor.s are uiilbldeil 
by \piev-.uie, ;iH if a sheaf were forc«‘d thromrh a tight binding, and 


ryi.st.1 Is, called * uiilo{)lioI]tes Ihe.se cave nowor; 
•y \ruev-.uie, ;iH if a sheaf were forc«‘d through a tigh 



I ypo^rafiiu i'ukingCt tU 


the eiystal fibres curl outw.ud from the eentro of tho group. Thus 
spntlsas sxnhoa of 60 foot span are einlxillislied hy 1U>ral cUu>ter.s ami 
jffl'rjAniis, hiding nearly every foot of tho grey limestone. Tho 
J^tryoidal foVmattoiis hanging by' tliousaud.s in Mary’s Vineyard 
vbsemble mimic clusters of grape.s, a.s the oulopholites resoinblo 
roses.'' Aga<n there arc chambers with drifts of snowy crystals of 
themlphate of magne.sia, tho ceilings s«) thickly covered with their 
S|ffloraBceilOS that a loud conciisbion of the air will cause them to full 
like tb4 fiaxes of a snow storm. 

Mtoy small rooms and tortuoii.s paths, where, nothing of s|>et'ial 
lutersMl can btf found, are. avoidcil as miic.h a.s possible, on tho 
tpgUUr^nmtes ; but certain disagreeable exjiorionce.s arc inevitable. 
TaBr^,in;pci4l ulso in the vicinity of tho deep pits. The ono kiiowui 
as thc 4pfot^i^1eBs Pit was for many yeans a barrier to all further 
ei^lorautflli but is now crossed hy a woodiMi bridge. IjOiig heforu 
tho sHaft'tfad b^n cut as dorp a.s now, the water flowed aw'ay hy a 
^banncl 'gfUdually contracting to a serpentine way, so extremely 
narrow as to be called the Fat Man's Misery. The walls, only 
18 in^i9t UpMt» change direction eight times in 105 y.ards, wliilo 
the diRtante' from the sandy path to tho ledge overhead is hut 
5 feet. The rodry sides ore finely marked with waves and riiu»lt i., 


us if running w'utor had .‘'luMcnly 'oecij ]»ctrific«l. Tlii.s winding 
W'ay com! nets one to KiviT li.ill, he\oml which ho the i rystJilliuo 
g;iiilciis ih.il. Iiavi* bei*ii dcsciibi-d. It iimm] ti» ho .said th.’il, if this 
narrow' passage wen; blocked up, escape woiihl bn inipos.sililc ; but 
lately an intricate W(d» of li^.sur^■.s, called tlie CorksiTcw', b.is bww 
discovered, by means of which a go«>d clmilxr, usee.nding «>nly a fe.w 
huiidted feet, laml-! 1000 yard.s from tin* mouth uf tin* cav«*, and 
cuts off one *ir lwf» miles. 

The wafers, eiilcriiig through’ numerous domes and nit.^, and 
falling, dining the rainy sea-son, in ca.se:itles of great volume, arc 
finally collected in River If. ill, whore they form sovei.il e.\t<n:dve 
lakes, or rivers, wliosj! ».'oiiriexii)n with (irccii river is known to 
bo in two deep springs appearing under iircho.s on it.', nr.iigiii. 
Whenever there is a fieshet in Green river the stri-aiiis in tlio 
cave are joined in a continuous body of watei, tho ii.se .some 
times being feet abovo tin* low-wafei rn.nk. The subsidence 
within is les. r.ipid th.ni tho rise ; and lh<* streams are inipa.ssal>lo 
for about seven niontli.s in each ye.ir. Tncy are ii:i\ig:ible from 
M:»y to Octohm , and riirni.sh intere.v,tiiig features of c.iv** .sciMiery. 
'i'he first ajiproa-died i.s eallod the lAad Sea. ernhijn cd by elilf'* tiO 
Ilc* hi 'll and lUO fei‘t b I'j, abovo whieh a path ha.s been made, 
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whence a stairway conducts us down to the banks <4 the Biver^l^ 
Styx, a ^dy of water 40 feet wide and 400 feA lon^^ crossed by a 
natural bridf^o. Lake Lethe comes next— a broad basin enclosed by 
walls 00 feel hich, below which a narrow |)Hth leads to a pontoon at 
the nock of the lake. A beach of the linost yellow sand extends for 
f)00 yartls to Kebo river, the larj^fst ol all, beiu^; from 20 to 200 
feet wide, 10 to 40 feet deep, imd about 1 hrce-qiiartera of a mile 
King. It is crossed by bo.ilM. 'I’he n relied passage-way is ve , 
Hymrnetrical, varying in hfiglit from 10 to :15 JVmjI, and famous fo 
its musioil reverberations,- not a distiiiot echo, but an liarinoniou 
]»rolongaliOTi of Bound f«»r from 10 to 30 w-eoiids after the origiiiu 
tone is proilueed. Tlie long vmilt has a f(M*tain keynote of its own 
which, when iirinly strin h, r-xciU-s luirmdnics, inoluding tones o 
inerodible depth aiel .s\viTtneh?s. 

The fauna of McMnmolJi (lave has been clasHified by Putmai 
Vackard, and t’ope, who havi* eaUlogiied twenty-eiglit species trill 
subterraneous, h<si«|es tlioso that may he regarded as stragglers 11*0^11 
the surfaee. 'I'liey are distriliuted thus: — l^erirhi'tfta, 4 apeeh 
Inscrhi, 1 1 ; d rarJinhlii^ (i ; Myriajmfaf 2 ; (Wwfnticit, 2 ; Vtirm 
3. IClneiiherg adds a list of 8 l’oIygastn<*, Infosormf 1 fosisil 
infusorian, h I‘hytoUffuiria, and several nii<*roseopic fungi. I A 
bed of Atfffrirus was found by the writer near the River Stwx ; 
and iijxni tliis hint an atteni])tlias lieen made to nropagate edyhie 
(1111141 in tliis loeality. The most interesting inhahitaiits of M/un- 
moth (^-ive arc the* blind, wingless grasshoppers, witliM-xtnujiiely 
Ji>ng aiitenine ; blind, colourless erayfisli {Vambarim llucLdus, 
Telk.); and tlio blind fish, Avihlyupsis colo.‘.®'iesK ' and 

viviparous, from 1 inch In d inches long. Tho Camt*arusi and 
Amblyopsis have wide dislributiuii, being ibund in many ,tother 
caves,' and also in ileen wells, in Kentucky and Indiana, j Fish 
not blind are oceasionally caught, wliich are. apparently idejotieal 
with 8])ei'ies existing in .streams oulside. The true subterranean 
fauna m.ay he regarded as childly of IMcistocoiie origin ; yet e ertaiii 
forms are po.ssihly rcrniiaiits of 'rertiury life. Tlio strongly iL'mrhed 
<livergeiice of these animals from tIio.se found out.side conviiieed 
tlio elder Aga-ssix that they were specially oroatetl for the limits 
within wliieh they dwell. Ihit the opinion now held is tlrat they 
are iiioililiod from allied sfieeic.s exi.stiiig in tho sunlight, ai'id that 
tlii'ir i»eeiiliarities may all ln». aecoiinled for on ])iiiiciplcs oil evolu- 
tion,- tho proee..sH being aecelcratiul (or retarded) h}' thciij migrji- 
tioa from tlio outer world to a realm of absolute lee and 
pei'petual darknc.s.s. ' 

The llloriiture of Miwnmot!! Cave h extensive, tliouf^h senttered iiali many 
periodleals, voliinicn of triivelH, and Meicntifle reporf«. See esj(nj|lly Bullitt, 
ilamblethya fVsiftir, 1844; Collins, History of Kentwky^ 1Ht7 * rwood, The 
Mammoth *Utvey 1H70; Packard ami Putiiiim, InhabttnnU of Man^ «lll IH72; 
Shalur, Mrmoxre of Ofolotficaf ,Surrfif of Kentucky, 1870 ; Hovey. ,, .U Mammoth 
Cave," kicribaer'A Magazme, 1H.SO; Celebrated Caventf^ 1882, If. C. II.) 

MAN. So(3 ANTintoroLor.Y (vol. ii. p. 107 sg,}) aiid the 
urticleu on the various contributory sciences thei e referred 
to. Compare also il.VMMALiA, above, p. 444. ' 

MAN, Isi.E OK, a dominion of tbe crown of England, 
situated in the Irish Sea, almost equidistant fr(^m England 
on the east, Scotland on tho north, and Ireland on the 
we.st. It lies between 54® 2' and 54" 25' /N. lat., and 
between 4® 18' and 4” 50' W. long., Dough's on tho cast 
coa.st of tho island being distant 58 miles w'est'north-west 
from Fleetwood, w’bile J'eel on tho west coast is (55 miles 
south-east uf lielfast. The greatest length of the island 
is about 33 miles, and its greatest breadth about 12 miles. 
'The total area is 145,325 acres, or about 227 .square miles. 

A mountain range occupies tho larger portion of the 
i.sland, extending from Maugliold Head to tho Calf Islet; 
the liighest suinmits- -Snaefoll (2024 feet). North Barrule 
(1812), and Sliou Cliairw (1808)— are in the north-wesh 
Tlio-e niountain.s rise abruptly from the narrow tract of 
almost level ground whicli forms the extreme northern 
lumiidary of tlie island; and between their lofty chasms are 
the lovely and [lictiire.sque recesses of llavcnsdale, »Sulby 
Glen, (jlleu Aldyn, and Ballure. The fine scenery of the 
monntiiins lias been made more nccos.siblo by tho construc- 
tion of a serie.s of roads, commanding at many points views 
unsurpas.sed in tbe United Kingdom for picturesqueness 
and variety. In the south-western portion of the mountain 
range only one summit, that of South Barrule (1586 feet), 
rises above 1500 feet. From Peel southwards along the 
western shore the mountains stretch to tho very edge of 
tho coast-line, and at the south-western extremity the shore 
is wildly precipitous, especially at Cronk-ny-Trree-Lhaa, 
which rises abruptly from the sea to the height of 1449 


iW; at Bf^da .Hea^ nw which Brada Ml form 
almost p^pitbtiB wall bvhif 7d0 fee( ht jb0i|;ht ; at 
Islet, Burroanded by ragged brbkea 
Head (said to take its name from the 41 
there overtook a portion of the Spaaidi " 
the south-eastern shore the mountains 
towards the sea, the coast of which is 
sandy, being indented by several finely 
eluding Castletown Bay and Derby Haven. * 

Haven to Maughold Point the coast is frequentlty j 
rocky, and the numerous creeks and bays, the^ 
which are Douglas Bay and Laxey Bay, greatly 
charm and variety of the scenery. From Maughb]^'^ 
round to Peel the coast presents little of spedal ' 
being formed in great part of sand and gra^ 
although along tho western side tbe bold clay-slal 
rnation again appears. 
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Isle of Man. 
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The largest river in the island i.s tho Sulby, whick irises 
near Snaufell, and, after flowing northwards througll a ‘ 
ragged glen to Sulby village, winds eastwards through a 
level and well-cultivated country to the sea at ll^'insey. 
The Neb or Great River, which is formed by the 
near SlieuwhalUu of a stream rising near South; Barrule, 
and flowing north by the Foxdale Cllcn, and of^^i^oiber 
flowing south from Sartfell by Rhenass, passes^ ^ 
the Irish Sea at Peel. The Silverburn flows aohthwarde' * 
from South Barrule to the Castletown Bay. 5he 
and Glass flowing eastwards unite before entering the 
at Douglas, which takes its name from their uhldm The 
streams abound with trout, and fishing is generally 
luitted without rostrijtioii. There are no lakes.^ . ’ 

Geohgy , — Tho greater part of tho island is .^formeo^oi’' 
slaty Silurian rocks of identical formation, with; 
mountainous regions of Cumberland and W^fiaotW' 
land. No characteristic fossils, however,. 
mine their exact age except one. Pah 
found in the Skiddaw slates. The line of 
south-west to north-east, and the strata 
dined. Tho mountains for t)ie most part 
rounded appearance, superinduced by ^ 
waste. The clay-slate formation 
through by intrusions of granite 
The greenstones” are 
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C^tletown, t«a 0 gi|Ott^ ftQd otlier p 6 iiit 8 along the coast little less than 4 ^^^Fahr., the mean temperature of summer 
A larne maeft ot epntaiaing eilvelby mica, red and less than 59 % and that of winter nearly 42 % giving a 

ditference/ I only 17 \ Rain is frc(|ueiit but seldom 
heavy, thi=^nnual fall being 41 ‘71 inches, about the same 
us in the adjacent parts of England and Scotland, but less 
than in those of Ireland. Thunderstorms are very rare, 
^laiiy plants, even palms, which in England ro(|nir.i 
artilicial heat, grow in some parts of tlie island tliroiigluu;t 
winter in the o]»eu air, while fuchsias under thii ssnio run- 
ditions ailaiii to great size and perfect iuti. 'I'lie air is 
unusually clear anil pure. 

Owing originally to the entcrpiise < f 
Scotch and English farmers, tlie laud where Jiraldfj has 
been brought into a statu of high cultivation. 'I'linnigii 
the use of seaweed in largo quantities in the iiortherii 
districts of the island the s.andy and gravelly soil has hci ii 
greatly enriched, and it now possesses remarkable fertility, 
its productive’' 3 ss being incre.ised by the line climate 
The liino oh' .ined in the neighbourhood of Castletown 
ill the south nas also been found highly bemdieial for the 
soil in that vicinity. The best land is in these two 
districts, but even in the mountainous legions in ilio centre 
of the. island great improvements Lave taken place. The 
fiirnis are principally heM on lease, ami of late years 
many small holdings have been combined into large lariiis 
cultivated oil modern principles. 

Ari.oitlhig to the agrhMilluml n l urns of 1SS2, tlio cull an-a 

c'oinju'ilMMdtd 07,'l‘.)‘l iicrt's, 07 pori’riil. off ho w iioI«*. TIii‘ roniinoris 
uii*l tm<‘uhiv!iti‘it laiiiis on tho niouiitains uio, itionuo'or, iitilizod for 
tlui pa.>.tuiMge of liorsoH, oattlo, loul sliot'n, tin* rvrv;j:o'('ii iui 
lonuiug tlui food of thoftC aiinn-ils dmiioj; tho winti-r 

MMStiii. Tlio JUM*a II ivdor eovu crops was ;u'rrs, iind«’r gnsMi 

<*rops I'otaliou gmssr.s ]>i'rinani'ni pjisturo (•Ai lut^ivo 

of heath or inouiitiiiu land), 22, Slid, and lallow JJO'/. Oats ooinq'y 
aliont oiitj'half of the total area under (torn rii*ps, hiiiley aliout oml- 
thiiii, and wlioat alsuit ono sixth. 'Phe win at, wliich <il .i v ry 
tine ipirdity, is eultivated e.hielly in thu north of the. isljiiMl, Tlio 
wliite ond red chivji* and tho eoniTnoii grMssj‘s .i»iovc in «^ieat luxtiri- 
aiue, and on ae.eouiit of the good ]>.istuiage in winter llie.siip})lv 
imi« li »*x«*ee<ls the needs of tho islrind, luigt* iju.ujtilies Udiig shipped 
lo (In* neigh hoiiring ilistrirts of KngLiud. I'ninips, wliieh in 
I.SSJ oi'i upietl 8j;i2 aeres, are idso largtdy exportcil. 'Die «lry sandc 
stul uf I lie island is Very favoiiiahle for the growtli of ptUatiKss, th * 
aiea planted in liS82 heing .‘3272 aeies. 'I'hi' nio.sl eoiiiiuon lotatioii 
of erops is eorii, groeu crop, <*uni, c lover and buy, .ind psisture. 

'riie total iiuiiiher of lunses in 1882 wms o 2IU, of N\hi»li IJf.M 
were U'-.ed solely for purposes of :igi i« ult iin*. 'Pin* Uidivi hieed of 
liuir.es IS similar to th. it of North Walfs. 'Piiev an* .sm.’ill, hwl h:inl>, 
ai live, and patiiuil of hihour. In I S.S'.’ < ,iti Ir numli.'iid ns miiny 
:i.s 1*.),V.S0, an iivi’iage of iieaily 21 to»vt TV loii.'ori's niidi i cu!’.- 
eon.-.idi*ral>ly above lli.ilof Iheiit Ihilaiu, whu-h w.\a ISM. 

I >1 tin', cal lie, 0802, oi mole Ihiiii one-thiid, weie coa , and )n ifrrs in 
millv or in ealf. t)n account of the mimhi r of viimri'.i \ i^iim 
d.iiry laimiMg is specially fin.lilalile. 'Pile ii.ili\e iinr(ii>i euttlo 
h.is very iniieli ileoeiierateil, hut .in impmMd .sloi k is imu oi neral 
j tliM'injfii ill** im[«»rl:Ltioii i hielly ol A\ i^liiiv*. .ui'l imi i hoi n.*'. 
j Slii-. p III 1S.S2 Tiumhef-eil not .i Vei_\ l.iigf nniiih* r * onsnlor- 

I iu'.»’ till* uioiinlauioiis mitiin* of llni coiuilrv, I*ul imILK* liidiiig is 
g* ueially more prolilnide than sln-ej* I'-ai ing, pailly o\\in;c to iho 
line I hm.itc. 'Pin* ]iriin-i]tal shei p runs an* those, whn-h have he.eii 
« Mt-h*'.' d by tin* erown liom t In- e*immon l.iinN. ’I’h** umIiv* iue.* I 
of .NlnM*j>, siinill leardy animals, is gnelmdlv l>«‘iug Mipej^rili*d I'V 
* r*i'.s**s, ainl liytliu iiiln)tlin-tion of Knglisli siie-c'p in tin; li>w ■j’ouinl.s. 
Tin* th-ee*i of tlie native .sheep is not valuable, lait the null ton is i»t 
veiy fun* *|Ujdil V. Vigs me laigidy k«*pt, tho number in 18^2 hi*iii.; 
•lOs.i. The oM bleed ciilh’d “]»iuTs’* i.s now nearly evtim t. 

In 1SS2 llieie were 2o7 aen s under orclumls, 142 uinh r m.ii K » 
gardeu.s, uud 0 under nursery grounds. The acreage umhu- \\no*j* • . 
not given, hut it is very .small. Apples, for wliich the island u.*- 
atone lime famed, are .still grown in cniLsiderahh* <jiiantili< .i.. i 
g(M>Mheiiies, currants, .straw! icrries, ami <»thei* .smaller • 

largely eultivated. 'J’hc botany of the island is mU, .-ii^Knlly lo- 
teresting. The variety of h]xjcL(;.s is not great, altlmugh ih* i* ai* t 
few rare ]>laiit.s. 

lunintf. Like Trclaiid, the Isle of Man is e.\cm])l fr.nn v*Mi*auoiis 
reptile.s and toads, a eircii in .stance traditibmdly attrihule*! to tin* 
agency of St Patrick, the patron .saint of both i damh^. Piogs Jiri*, 
however, ton nd, and both t be. sand lizaid ;iud the t oiiiiiion li/aid 
are met with. Mole.j ire ;ibsi*nt, h.idgi :s ,<ii* unknown, and 
foxcn ai"C now extinct Tobsil uoncs aic lictpanily found of the 


tpM the Dhoon river to tho north-east of 
Upper Old Red Sandstone and 
I (in|[Vl[||y<Jt^ POQUr at Peel on the west coast, and on tho 
the ncighbouihood ot Castletown Biy, 
fte peninsula of Laiigncss It tests on tho 
iP' edges of tho slates, and passes impel etplibly 
of limestone The ('‘aibomteious oi Aloun 
is the only lepiescntative of the Cat bom 
^Stltita''m tho islind The limebtonc roiiiiins 
\ ^foSsUs. At I*oolvash it assumes the ehvi icter 
marble, which is much used foi (himncypucts 
A(r SipjMdet Point, and thence to Poolvish, intciesting evi 
^lOlil^efUts of volcanic euiptions duiing the uccumul itioii 
tm Carboniferous rocks A gn at blank in tho g( olo 
^lodll^eord occurs at the top of tho liiiiLstone sliks, lot 
neat etrata that appeir aio tin cliys and gtavds ui 
fihe glacial period. Theso M i ata occupy the gn at ei portion 
^ 'lo'^ ground of tho island, and consist of botildt i 

^sclayj^dtift gravel, andsxnds. They oteasionally rtaeh as 
if 4 r the mountains as 500 feet, and in the southern dis 
itriC^i^jl^tic boulders aie sometimes to bo obseived on the 
STfrirt^igheBt summits Bouldtrs of gimiU, toi evanqdc, 
liimbeen carried across buuth Ihiiulo lliil (i 5 s 5 Ittt) 
^and, popped on tho top ot Ciook ny Iitoc Lhia (1 Ui) 
The wholo of tho phin in the north of the island is 
4 )Ccapiad by Dnlt deposits, whnh o< eisionally loim hills 
*abQVjie 300 feot in height, Nuim rous depressions m the 
at one time occupied by lakes ai o now filled by beds 
«£ peat. 

' 3l£^neral9 — Tho most impoitiul miiicnls in hid, op]»tr, ml 

ziiiQ, fPte pniHipiil mill i iit tli s< ol I i\(\, ii< u tho I i\ v 
which piodm « h 1 1, t jpju i uul tsp( i illy sulplii h ot /ju 
CW hiW lortUft moi« thin two thuds of Hit tot il qiuntity ot t 
thosi luiiics lh< gih n iobt urn d isvt.t> iithiuMlv i 
Foxdale iniuts, Ixtwtiii ( istUtown ind St Tohiis, u il > 
laii^ly wi ought Tin imoui t ot to]>]u i m is»ompuili\ !> 
i^tD^tL T'he mints aicKiiltd lioni the tju t n islidvofth inm i 
the hetees naming om ttuth ol tht piolmr In is ,2 th til 
quatt^tV of lead or ohtaim d w is 241 tons ol h idlSdtjt iis i 1 
ofidlY^86, 


!,700 0 / the vilm if whl^h'\^ls 17010 In IS/l 


tOtM '^entity of 1( ad on nhtuii d w is 40i5 toil'*., ]iioliti m' 
tolW and 176,(>31 o/ I f silvi r , 07o8 t >us ol /ini win I » 

valued at iin 0K> tii 1 267 tons < I i opH* hi iii.., 

^8 of copper, vihnd at 11071 In issl 13iidi]]( li < n 
7fi tons ot on, \ lodiuin.; 6 tons '» i wt of lim « ji | 
^lOtum at d£562, 18s , all I at ( i it 1 ixiy 7''67 tons it /in w i 
Ivuig 34S() tons of tin m til, \ilu I it e2s,701 Ih i I 
ot till 1( id iiiiius in iSbl 


bio givm tin piodu 
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t^tone and ocliio are obtained in tlie south at Malew rind 
S 0 thjb total amount kusl i in ISSl b»*ing 207 tons, vahud .it 
is found in sin.ill ipi.iutities at Foxdiile, but the total 
j|4htained in 1P81 W'as only 120 tons, valued ut i'OO. Linu - 
Ttistenfively nuarried in the boutheni dibtncls, both fur 
arppses and for agrieultuic. Dolomite occurs in Luge 
1 mines at Loxey. Theio is a valuable giaiiile 
lie. Gold in ininuto particles lies in the Ind ot 
near IJarrule. A considerable huiuIht of olhi r 
but tho quantity of each is un\m|Kirtant. Tlic 
i ein^noycd in thu mines in 1881 was 1258. 

> ^ean annual temperature is higher than 
iejir.district o(;cupying tho same parallel of 
‘‘^'^ymriation according to tho seasons is 
‘ 'The moan annual temperature is a 
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Irish ilk ; the red deer, aa is proved by the roforcnces to it in 
old lawH, and the reprosontations of it on iUniic iiionuiueuts, was 
;.t nn« timf common, although the Kpecics li:»d almost diba])peared 
ubout the beginning of the 18lh century. JIunts arc loss ]>lcntilitl 
1 liJiri formerly, and rabbits are not iniim'onis except on tlic Calf Jslet. 
••^iiipc are abuntlaiit. There are a few paitritlgi's, grouse, and quail, 
but ncitlicr ]t1ion.s;ints nor black game. Various species of watcr- 
hiwl vi-sit tbe> inland, im-bnling wild gee.se, wild ducks, plovor, 
witlgeoii. ami teal. The Ma!»\ ]»ulltn (ProcrJhna nmj/oritm) is 
)>ecomiiig scarce, but still fn qin nl.s the (.’alf Tsli-t. The peregriiio 
faleon Vjiecds in tin* prceipilnu.*^ nu-ks in the neighliourhood i>f the 
< 'alf Islet, and at Maughnld J b .id. 'I’lie red-legged erow is common, 
the kingfisher .^earee. J'lie ciu koo i.s a yearly viMlaiit, fus is nkso 
the lapwing. Wild and .seabinls of gieat variety frequent 

file rock**. 

A variety of lie domed ic ( .nt, leimirkablc for the absence or 
hluiitfsl i*i)nditi(. I'f tin* tail, is <*ommnn in the i.sland. 

Mannfufturi 'i ’I'nnl' . - J’arfly ])er]iaps on uceonnt of the 

absenee of mil. In* maniifin tnre.s o! the i.sland liavc not attained 
any impiel iiK e, Dk* jirineipal being Manx elotli, .■:iiiva.s, nets, 
and iwme. d'lu-ie is, b«»vvevei\ a laige expni t - ‘ all kimls of 
agrieijlfwi.il pMduee, horses, e.iLtle, alld slieeji, sis weh as of lead, 
lime, ami k marble. Mueh of the trade i.s still e jr».ed on hy 
me.iii‘-ot .Mii.ill eo:i-,inig vessels, blit the.se are heing giaduaily siipcr- 
.srdrd by steaiin i-i wliii’h ]»ly between 1 toiigla.s and Ijiv'erpool, 
Ikiiiow/ Flei tvvood, Sillotb, Dublin, lii'lfast, Wliitebaveii, and 
Dl.isfmw. 'Phe iinjiorts <‘on.sist ]irineipally of lirovihi* ns fioiii 
Kwgiaiid, timber fiom Norway, and le.in cattle fioiii Jiej; ml. In 
issl the number of ve.s.sel.s engaged in the foreign awl colonial 
tj.i'lelbal entered the jioits of the i.sland was 20 of ‘l8t>L lui.s, wliilo 
1 t nf o‘d]<» tons ele.ired. The numher engaged in the eo :. ting tr.ulo 
\v.iM — entered, 22.SS of 440,1^8 tons ; eleare.il, ‘21528 of did#, 107 tons. 
Tliere is daily coinmuniealioii l)«*t\vcen Douglas and lav rpool. 

'fljere an* \eiv valuable h.shing gi-oiinds, especially ior herring 
and cod, round the .sonlhern half of lint island fiom l*ccl to Douglas, 
.Old maekt‘rel fishing is nkso largely [wosecuted hy the i.sluiulcr.s oil* 
ibe roast til Ireland, 'riie, Manx fishing hoat.s, deekod and imdeekcd, 
inimlier wpwartls of seven hundred, emjiloying more tlian four 
thi»u.**aTid men, lV*el and IVirt St Mary alone havt» about three 
hwii-lred and fifty-.seven hoits, manned ]»y tw'o thou.saiid live 
hnmired men, the capital invested in boats and nets being for the.so 
p .rts alone about UlOOjOfK). 

rile pro.speriiy of tho islaml, apart fioin its Ikshing and agriculture, 
i>> in. Hilly dependent on its yearly intlux of summer visitors, tho 
niimlier being now about 120,000. 'rhe season la.sts from 
the middle of May to the middh^ of September. 

Inf^rnuf Cnnnnvuimt itin roads, whi<‘h of late years have 
I** 'm greatly iin]»roved ami extemled, are exeelleiit. They arc main* 
faiued by a system td’ lieenees on innkeepers, groeers, ami hawkers, 
.ind by an impost on eariiages, eurts, and tlog.s, ami a rate on real 
property. Tlie bigh'v:i\s are under the mamigctiiciiL of a hoard 
appointetl by the 'fynwald eoiirt, a .surveyor-general, ami parochial 
.siijvrynrs 

ddie first i.iilway in the I.sle of Man was that hetweeii Doughus 
aifl Peel, opmied in 187^5. 'Pliere i.s now cominniiieatiou by rail 
1« tvrceii tho varimis towri.s of the i.skiiKl, and a proposal ha.s akso 
be« n made for .a direct liin* betw'eeii Douglas ami Ramsey via I^xey. 
'riie insular goveriinioiit ha.s jvssisti'd nm* of the railway companies 
by a giiar.iiitee. The railways aro single iiaiTOW-gaugo lines, and 
are worked on the baton .system. 

(tovfmmrnt and Admivistratum. The government of tho i.sland 

vcstetl in a governor ap]iointeil by the erown, a eouneil wdiich 
arts as an upper ehainberof llie legisliitiiie, and tin*. House of l\ey.s. 
The governor and eoiineil and the House of Keys together coiistilute 
the i-oiirt of Tynwald ; but the approval of tho queen of tlreat 
P»nt dll Ml eowweil is es.sriiti.il to every legislativ'j eiiactiiieut. Aet.s 
of ihe liiilish legislature ilo not atfeet the island except it he 
'-p'liilly named in them. For tho ]wirpose.s of eivil jurisdiction 
ill * i.sland is divided into a northern and a soiithcni ilistrict, and 
id.Ji of these is ag.iin .subdivided into tlirco “ bhcadiiig.s," which 
ji'* .inalogous to eouiities. 

ri.e giOiTiior, who i.s the repr»?scntativi* of the sovereign, i.s 
♦Mpbiiii-geiiri.il of the military fon*e.s. He presides in the council 
and in all courts of Tynwald, and is offino .sole judge of Iho 
eliaiifery and exchequer courts. The eoiiiieil coiisisl.s of the lord 
bis-liop fd ilir ilioerse, the at toriiey -general, the, two deein.stovs, the 
‘^■iefk of tl'e lolK, till* water-hailiir, the lecoiver-goncriil, the areh- 
denro i, and tie* \ u .ir-gemTal, all of whom are apnointed by tho 
cTovriJ, except th** \ ie.ir-general, wdio is :iti]ioin1oil l»y the bishop. 
'.Vo act of Ihe *g<>vt i nor .nni eouneil is valid unless it is the act of 
ibe governor ami at Ic.isl lv\o members of tho eouneil. The House 
of Keys, the reprc.seiit.il i\e br.uieh of the legislature of the ishiml, 
i, one. of the most aneleiil legislative iwscmblies in the woild. ^ It 
roiisisf sof twenty-four members elei*ted by male owners or oe,eiipiers, 
ami tciiiuli* owmers of property. F.aeh of tlm six sheadings electa 
ihrr« inenilM'i's, llic towns of i '.I'.llelow w, I’eel, and Uam.sey one 
ea li. ami Douglas, the chief town. Hire •. There is a proi»crty quali- 


fication required of the members, and the bouse sits for seven years 
unless previously dissolved. The Keys were at one time self-elected, 
but in 18(>6 they consented to popular election in exchange (or the 
privilege of controlling tho ex]jeiidlture of the surplus revenue of 
tho iHlttiid, agreeing, howover, to pay into the imperial exchequer 
ft fixed sum of i:i0,000 aunuuHy as the is,j^and*s cqntlibution to- 
wards the exfieiises of the army and navy of tho Uni^d. Kingdom. 

In matters of [iroperty the court of chancery has the most exten- 
sive jurksdiclion of any in the island, and is a court bqth of law 
and of ennity. The governor jire.sidcs, and is assisted bv the clerk 
of the rolls and the deeinslcis. Tlie exchequer court taKflO (‘Ogniz- 
aiieeof all matters conneclcd witli the revenue, and also d^rmiucK 
the right of tithe. The eoinmou law courts for the. southern 
divi'iion are lield at Dougl.is and Dastletown alternately, aud those 
for tlie northern divi.sion at Ram.sey, once in three montns. They 
are ])resided over hy the dce)iistei‘.s, and take cognizance of all 
aetion.s, real, ])er^oii.al, and mixed, and of civil matters that.requiro 
to Irti delermined hy a jury. Courts of general jail delivery aro 
held at Castletown, ior the trial of piksoners indicted for^riminal 
Otieiiei-s ; the governor pre.sides, at tended hy the deemstCfU, the 
clerk of tlie rolks, ami the water-hailitf 

The deein.sters or judges of the i.sland (supposed hy some to bo 
tlie .suece.ssors of the Diuidical ])ric.sts) iiiilil the liith con ttiry acted 
according to unwriiteii laws, called “ breast laws,*' of which they 
were Hie depo.sitai ics. They have l oiiciiiTent jurisdiction over tlur 
whole i.sland. 'Hieir advice i.s taken hy the governor on all difficult 
jioiiit.s of law. Fiach has now a salary of £1000 yar iiimihii.. 
Jlecmster courts aie held weekly, altcinately at lloagTaa and 
f'listlctown by the deern.ster for the .southern division, and at 
Uam.sey and Peel or Kiik Mieliael by the deeiiister of the northern 
division. 'J'liey t:ike (‘ogiiiziiiice in a Ktimmary manner of iiiatters> 
of debt, and liavc jurisdiction in eriminal (’uses. The herrings 
fishery, and the boats i inpiityed in it, arc placed under the cl^rgc 
of the w'uter hailiif, who ludds courts to reilresH grievances and 
enforce the legulatioiis of the lishei). lie ap]ioiiitb with a smalLi 
.salary two fislieriiieii, called mlmirals, to ]>ri*scrve order. Tho 
water-hailiir lias also civil juri.sdictioii in qnt*stioii.H of salvage, and 
iuke.H cognizniii'c of .suits in maritime matters. The high bailiff’s 
(*oui'1h arc held weekly in Doiigla.s, (.'astletown, Kamscy, and Peel 
for the recovery of debts under 40.s., and daily for the pnniahmout 
or<lrunkcniie.s.s ami olfeiices ugainst public order. The magistrates 
hohl regular courts in i*Jich of the towns for the siimmBry tiiil of 
breaches of the peace and minor olleiiccs. 'Phey me appointed by 
commishiou under the great seal of England, but their powers are 
regulated hy iiisiiliir acts of 'i’ynwald. The mcmberH of the council 
and the four high bailiffs are also rx officio magistrates. Tho 
coroner of the sheading, who is a)ipointed uiimially by tho govomor. 
is a kind of shoriif. ln()Uests of death are held hy the high bailifl 
and jury. There are about thirty legal practitioners, called advocates, 
who comhinc the funetions of Inirri.ster and solieitor, 

Tho Jaws of the isl.ind still retain much of their ancient peculi- 
arity of eharaeter, though moditied hy acts of Tynwald, and. 
ivniltTed in some respects more in uiiison with those of IKn^land. 
The <*i’iniiiial law was consolidated and uiiiciided by tho citminal 
code of 1872. 


Tho g<'iM’r«l teiiiiro is a customary freidiold devolving from each' 
po.sse.s.sor to hks next heir-at-law. Tho desi'cnh of land follows the 
same rul«*s as the descent of the I'rowii of England. The right of 
iiriiiiogciiiture extends to females in default of males in thfl aired 
line. 'File interest c»f a widow or widower, being tho first wifo or 
hn.shaml of u person decea.sed, in a life e.stato is onc-half of tho lands 
wliieli liave deseeinled hereditarily, mid is forfeited by a' $ocoiid 
iiiurriage ; a seeond husband or second wife is only entitled tq alifw 
interest in oiie-foiirtb, if there be issue of the first marriago.^ Of the 
land purchased by the hiishaiid the wife surviving him is entitled to a 
life interest in one moiety. Ry a stulute of tho year 1777 proprietors • 
of land are empowered to grant leases for any term not exceeding. 
twTuty-one years in pos.se.ssion without tho consent of the wife. 

Previous to the Act of Revcst^nciit in 1705, the commerce of the 
kslaiid consksted principally in tho importing and exporting of' 
contraband gixals, the uverugo return of which exceeded . half a 
million sterling per annum, the los.s to tho British reventtiJ being 
estimated at £’1500,000. ATter this period the customs of the Islanoi 
wore regulatf'd hy the imperial parliament. The various Joans to 
the insular govcrniiieiit wrerc consolidated in 1882, and thef^^^'ded 


debt now amounts to £2150,000. ^ 

For the year ending March 151, 1882, \hc not revenue of w 
cu.stoms of the. island was £70,900, and the exponditufo £50,558, 
leaving a bnJam**: of £20,848, wliich is disposed of th^ fr- 

Oiic-nliith part of tin* quurU-r’» irvi*mi« to Slat March 1882 ghWl 

I MU* rxrhi*qiu*r £104)P0,^ 

Lc&s abatement on urcoimt of Iosh on importation of . 
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ami Education , — CUmtiaiiity is s*aid to have been 
•iutrodaced into the island by Patrick about the roiddlo of tho 
iSth eontury. The bishopric of Rodor (£.<!., Sudroys, tho southern 
Hebrides) was formerly unitod witli that of Man ; and the union 
^•ontinned till the 14tb century, the Manx bishops ovon now retaiii- 
inj? tlio joint title Sbdor and Man. Some in»h*o»l aflirm, i)nt with 
small evidence to support the statement, that tlui title of S<uior was 
derive^i from, tho little island off iVel, said tti have hem at. one time 
called now known a.s St Patrick’s hslc, and Du* seat of tin*, 

cathedral of St Gorman. The diocese is in the ]jroviiu*i* of Voik ; 
its bishop has a seat hut not a vote in the House of Lords. Tlu* 
bishop. & assiste<l in eerlesiastioal maltiTs hy an aK hdcacoii, a 
vicar-general, a repjistrar, nnd a suinncr-^(‘neral. 

The IttidesiMtical courts aro the eonsistoiy, eluipter, .md Iho 
vicar-generara summary court. The Uvinj^.s of ilu- i li'i;.cy arise 
chiofty tithes; the. patrona,t;e, from the hi‘<l'o]>ric* down \\ aid.;, 

nvith the exception of four in the ;;irt of the ditx .-san, is xi stcd m 
tho erown. 

Besides King Williain’.s (^illege, opened in pnjvulin;x .in 

•odocfttiun equal to that oldninaldi*. at the Inj'hest (hiss ‘<(h«>oU 
England, and po.s.scssirig a eonsiilerahlu inimlier of exhibitimis to 
the universities, there are in tlie island several other ^^ood si cond.ny 
schools. The parochial schools an; nhso w(‘ll t.inghl, and tlusv are 
tiow boanl echoohs, under the insular Kdiicalion A< t, est.iMi- losl 
throughout the i.sland. 

.jiJPopulation , — ^The followiiiLj talile show.s tin* jiopnl.ttion of *‘.i(li 
parl^ and town from 17*JG to Ih^l. 
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In 1880 the death-rat. ‘Jl’O p. 1000, and tli di-iate 
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Tlie principal towns of the ishin.^ an^ Dc)M!.:la.M, Dastleluwn, 1 
Ramsoy, and Peel. Douglas, tin* chief town and Srat of governmenl, j 
is noticed in vol. vii. ]). ;{7t). (’aslletown, Iho ancient capit.il ot j 
the island, was until a recent ])crind Die residence of the governor. 

It poseesses a good harbour, b.u nieks, and a cnstoni-hou.se. ltaiii.s(*y, 
account of its line sandy he.aeli and beautiful situation, is .'i 
favourite watering-place, .and it has also a large ^hipping fnuie. 
Ped, acyoiniiig St i*atri( k’.s islet, isMie principal seal of the herring 
hlbery. 

’ Za/nguage , — The Man v langnuge is a snbdialect of tho .aneieiit 
Celtic, and a dialect of the Irish branch, to wliicli the Seotiish 
|Gaolk) also belongs. The ditfcrenccs in pronunciation of these . 
ilaugoai^s are not ho great as to i>revciit a native of cither country 
convmiug with one of the other, although tlic dill'erciicc.s in oi tlio- 
graphy perplex oven the most leimed liijgiii.stH. Thu Manx is now 
>< Spoken only in the north-westein ])arishe.s and at a few localities 
the WO^urn coast. 'I’lic natives generally eon verso in the 
En^liyh language. Manx is not taught in any of tho .stdiools, and 
dtls vciy probable that it will .sliortly bceomo utterly I'xtinct. Jsee 
OBLTIO LlTVtlATUKK, vol. v. p. 0 

Hiftory and Anliquxtks. — It ud miLs of nearly absolute demon- 
-atratton that* Anglesey and not 1^1 an was Die Jiona of Cic.sar, Jly 
^cient writers tho island is callcl Kiiboiiia. 'Hic English jiainc 
Man ia derived from tho Manx Ananiin. Many explanations Iiavo 
l)oeil giv^ of the origin of the. word, but none of them aro better 
tn^ CQigeoturos.^ It is inherently probable that, tho Ishind was 
•occupied by the Koiuans, and this is conlirraed by the discovery of 
n Roman utar, which is still preserved in CaHtlo Hiishcn, and of 
Koknan eoina in tho same vicinity. A cist and uni found in 1852 
^ar Tynwald Hill are suiiiioscd to belong to tho aboriginal pagan 


* flee ^ICaii, its Names and their Origin,” by j. .M. Jcffcoti, in Jfau r .srocitW 
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period; another memorial of tliD peii.id is probably I’afrieks 
ehair, consisting of live upriglit. slum s on a .^tulle pl.utbnu forming 
a seat. Tw’oo! tho stones are. maikcd by a ero>s but Ihiri in all 
likelihood was dono at a period buig .subsi'ijucril to tb(‘ir ercctioi:. 
According to tnidition the Island was l.»r a c(Ml^ideraMe peiiiid oim 
of the chief seals of tho I'ruids. Hv the jM M...iiitry nearly all tin* 
oM Tuoiiumcnts arc attrihiiteil to tin* nuiiii;, bm the lluiue cruvsi^ 
belong of course to a later perio.l. Due oi t b.- pi iiM ip.d h/Mjdi'M! 
stone eirclcs is that <.u the einiiieii.e 'Mlbd Mull, I,, ir t':* ('jlf 
Isb-t. 

The. earliest pi'isonage mentioned by t i.c!!' i..’i n! in j; 

M.iiinau.in-llcg iMae-y-Lheirr, who is de-.enbcvl in ili ' iti.'..--bi i»b 
»if till* i.sl.iiid .a.s .1 pa\niiii, who “kept tin* bind .',h •/ : by bis 

111 erom.aiiey." Iti M7 Maili^w\n, king of N.nlb ,»li and 
nephew of KiiiLC Arthur, expelb'd tbo Si ot and aiiin .■<! D" ’dand 
to hi.s \V»l-h dominions, lie was succeede.l by Ins .-n illiOM p- 
M.ielgxvyn in :ulO, tVinii wluuii in .nSl the i daiid was i ..u jn ’ d 
bv Avdiiii M ‘( I.iblii.iii, kiii!^ of Scot bind, w bo appcniili d lij ^ ..!■ 

•-oil r»reniins “ th.ine nf M.m.’' Tlie Wi l.^h kini; ;iii[n .i: ^ i- : v c 
riM-i»\»red it Tioiu the Seols about till, and to have letanud pii< i -- 
Mt»n of it uut]hl:‘i0, w hen it was (’omjucieil liy Kdwin, kiiigni tsi..:tb- 
niiibii i. Sboi I ly aftei war.ls it again fell under tlic domniiiiu o! the 
WcImIi. till towards the idose of the ‘Jlli century it was Mil» l c*i t>v 
Kandd naarf.i'.t' r of Norw.iy. 'flu' juris of ilaudd b>r ••om • time 
tliiew otf his rule, and held ind(‘)iendet]l sway. Of tluMc .laiJ <'iiy 
‘■'.leeeeded ill establishing Ills rule over M.in. His desecn-J.ml 

• oiiliniicd to rule till 10/7, when (lodred Croviin, son of Harold tie* 
Hlulvtd' Iceland, routed the islanders and .slew their kin.r, Kiugal 
II. Oil the death i>f tlodretl tii itlO.t, M.ignn.^ Ihin fool Mieri ciicd 
III obt.iining ]iossc.ssii(n of Man, o\er whieb lie pbui l tlie N(»iwi- 
'•i.iii jarl Oettar :\i governor. Tlie inli.abit.inN of tie- .son! Ini t> 

• le.liiet, lieeoining (lis]deased witb Oetl.'ir, elected Macmniin-i in 
bis pl.iee ; a batth* in eoiiseipieiiee ( n -.ued .it Sant wait (or Saintlnll *, 
III Dll* ]*aiisb ol .lurbv, :iud Mcl.'ry w:u nn liinng to ih'* fiariy of 
M.e niaiiiM, wlnm Die women of Die noith, in.'^biiig to Dn* sis ne of 
I'gioii, totally cli.ing. d ibe of the liglil, all hough lot till both 
b idirs wiTo slain. On Die death of Magnu.i, the iielit of tJedreil 
Oiovan’s line to lb.* kingdom of ilm Ul. s w.is r* '’o-oii/ed, and 
l.igiiiaii, till* •-’OM of licit eoii(|net»>r, fiitC'idiil to Du rnini n! . 
11* .it length abiiicated, .tiicl undt I took a pilgiinien* to rale-.tiiie, 
wlieiiee lie never vetunied. Olave II , ‘-nuianH d the liwo'f, ihe 
oiiU surviving .sou of (Jodr«.*d Ciov.'iu, being linn .i n.iuor. a r. gent 
^..l^ .ip[»ointed, who wa.s expillul fniin tie* kin'',doi,i m tli j D’iid 
\».irof his governnn*nl. 01i\e .intended the tliione m IIM. Ho 
(I'tMeil inti* alliaiiee with Dn* KingN of Kiigl iml. Iielaful, ind 
Notl.nd, but liiii.ign w.is di-tui I’ed by He* }»ri ti i. imiof Due** 
iiituril .son.s of liis biotlnr Harold, b\ one of wb.au he w.i.* 
fieai’lieroiisly .slairi in 1151. On Dn-r Ooiiied the Td e i., Ol i •, e**; 
only legitimate son, was reealled from Noi\\,i\, and Du* '^*•1 oi 
Hamid W'crc deli viTcd to i*ou.ligi» ]»uii''-lmu iit. IhnniL; bi-iitig!. 
NiMierled, tlianc of Argvll, obi uned po., e- .ion of tl . r iarel, m I 
(iodred had to take retiigu in Noi wa\ , where, lui lem. mi"! lie* 
deifli of tlie, usuip'T, on wbieh In* reg.uiied i»o - i >!i ,if Im 
lliKaie. Ills death took jdai c ill 118/ l»la\c lll.,liis \iJ.lv 
b'ritimate son, being then .l minor, IJeginrdd, aiioD,. i -^on, va> 
.'ipfMiinted to tbo govern merit dining lii.s iniiiorilv. Th.* I ill. i 
endeavoured to sceiire to liiiiiself the tlimm* by dom j homig.' to 
,lo!m of England, and afterwards by ,u-kno\\Ii dj.ing Du -.ii| r mu v 
ot the pope.; a .seiie.s of .st niggles w .is t be eoii'iijni me, fill at I.io»Di 
Kigiiiiihl wa.s .slam in 12*JG. In ll?.‘57 t»lave.li(d in Teel l.’asDc, 
leiviijg throe son.s,— Harold, Ueginald, and Magnus ; he w.v.s 'iiic- 
»*ee<Ied by his .son Harold II., who was drowned, wi'.h his gucen 
ami a numerous retiuue of nobility, in !:!!'<, mi tlu n leturn from 
Noiway, where they had been i elebiafing bi'^ mariiage with t.’eeili.i, 
daii£;liter of Haeo. H's brotlur b’egiinild H. a.^'iimn d the govern- 
ment, hut was afterwards .slain by Ivai, brotJier of Kigiuald lliu 
usuipcr. III 1210. (Ml the ibatli of Uegiiiabl II. bt.s brother 
M.igiius wa.s eho*^en king, .loliii of tin* Isles lambd wiDi an 
aim> at Konald.tWay to dispute Jin elaiin.s, but wasdi:\t*n fr- M tin* 
island. 

From this time. Die power of Die Noivvegi.in kings began to di * 
eliiie, and that of the Senttish sovereign.s to revive. Alagnu , oi 1 
lioniage to Alevander 111. of Seotbind, and lu'ld tlie island IVieu 
the eiown of Seotland. He died in 12«1.5, without i.au*. In Du* 
meant imo Magnus VI. of Norw.vv, as the h-giliioab- .sovereign of 
Alan, ceded in 1288 to Ab xaiidei* 111. all liis elaims and Inten -.t 
in the .sovereignly and cjuscopacy of Man for the Mini » f l'»on 
marks, and an annual pension of If)(i niark.s. 'flu* wilww of 
Magnus (the late king of Alan) Micfvcded, liowever, in g<t*iiig 
Ivar, tin* a.ss.o..Mii of Iiev brother-in-law Ibginald, plaeoi! on ihe 
vacant throne; and Alcxainlcr in 1270 .sent an a:iny to dm e, 
tho island to obedience. After a decisive battle .it Ifonaldsw iv . m 
whicli Ivar was slain, the kingdom \vas<iniie\eil to the iIoinmi<»ns 
of Alexander. This monarch, in token of his emw|uest, substituted 
the guaint deviei* of **tliL* thieu legs,” wJiich still eoiistiiufej tin? 
national emblem, tVu* the aiK ient ui inoiial en.sigii of the imind 
a ship in lull rail, V\itii ‘III* i- otto, “ AV j/"":i.Cft Jrsuitjrurn/* 
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110 placed tlio iblai^d under the' government of his "nobles: or 
llianes, whoso renoatud acts of tyrannical opprrission at length 
ill 'spired tho inhabitants to throw olf the Sciilllsh yoko. Bishop 
31ark (Marcus Oalvadiensis), a Scotclimnn, liowcver, being in* 
formed of thoir determination, obtained their mutual consent to 
fjcfidn tho contest by thirty chamjiions selected from each party. 
I'ho Manx chanipions were all killetl, and twenty-live of tlie Scot- 
tish warriors shared the same fate, 'riiis victory confirmed tho 
conquest of the Scots ; the anei(*n1- ic'^al govcu ninent was abolished, 
^nd a military desiMHisni estjiblislied. 

The most important relies of I In* Northmen are the llunic cro.ssc8, 
of which there are uhrait forty, eii her wliole or fragmentary. Nearly 
one half of these contain Si :in<linavian inscriptions in the ancient 
Norse language ami in Itunii* eliaraeter. 'rherc are a very large 
number at Kirk Mirlire l, Imt, soim* of tho most |K*rfiiei are those in 
th»' ehiire.hy.'inls of IJiill.iugli, Maughohl, and lirmhlan. 

During ihe eontenti<»Ms of llruee and Baliol, Edward I. of Eng- 
land took possrsMoii of th»* islaml for a perioil, while two rival 
rhuniaiits for tie- tliioiif apitearcd. One of those was Mary, tho 
ilaiighter of Krgui.iM II.; the other her .nunt Atfriea or Alfrida, a 
dauglilei of Ol.ive II., and sister of Magnus. The latter in 1305 
conveyed In r light in tlie island to her husband, Sir Simon do 
]Montaiiit(*. \\liose son Sir AVilliam afterwards mortgaged it.s 
i-fvemii'^ to Anthony Hock, bishop of Durham and patriarch of 
dernsaloin. In 1313 Pirnee made a desoont on the i.shind, and 
gr.irilr4l it to his nephew Ihindolph, carl of Murraj'. 

In the reign of Edward III. Mary Waldelieof, daughter of tho 
previous claimant, solicited the a8.sistane.e. of that monarch. Tho 
king allowed her title, and by giving her in marriage to William 
J\Innt.'n*ute, nirl of Salisbury (tlie grandson of Sir Simon Montacuto 
and Alfridsi), thus united in thoir persons the rights of the two 
lines of de.scciidaiits of Dhive tlie Hlack to the kingdom of Man. 
With the aid of the English king, the earl wa.s enabled to expel the 
Randolphs from the island ; ami in the year 1344 ho was erowned 
king of Man. In the year 1393 the earl of Salishiiry sold to Sir 
William le Scroop, afterwards earl of Wiltshire, “the Isle of Man, 
with the title of king, ami the riglit of biung crowned with a 
golden crown.” On his attainder for high treason, tho island in 
K'.t>9 v ns bestowed on lleiiry Pon y, eiirl of Northumberland, but, 
lie liaving been attainted and baiiislied, Henry IV. made a grant of 
it to Sir .folm Stanley for life, 'fliis grant was cancelled, and a 
new ]iateiit passed the <irent Seal in 140(1, bestowing the island on 
him and his heirs, to be held of the crown of Great Britain, by 
]>rese,ntiiig to the king a cast of falcons at his coronation. Sir John 
died in 1414. 

Tlie lonls of the house of Stanley governed tho island chiefly by 
lieutenants, w'ho oeeu])ie(l the eii8ile.s of Peel ami llushoii. Various 
tumults arose; and in 1422 fourteen persons were drawn by wild 
hoisps, quartiTeil, and beheaded. Eventually authority was dele- 
gated by Sir John Sbinley ihe second to Henry Byron, who 
reinodelled the House cif Key.s, and rendered hi.s regency one of the 
most pojmhir in tlie insular history. Sir John died in 1432, and 
was Hueceeded by his sou Thomas, who was created Baron Stanley 
by Henry VT., and dic-d in 14G0. Thomas his son W’as created earl 
of llcrhy by Henry VII. He. (tied in 1505. This noblemaiPs son 
Thomasj tho second earl of Derby, relinquished the title of king of 
Man, as In*. ])referred “ being a gn>at lord to lieiiig a petty king.” 
Edwartl, the third earl, son of tlm la.st-naiued Thonia.H, was a great 
favourite with Henry VllT. Gii Ids death in 1572 ho was siiecceded 
by bis 84)11 Henry, the fourth carl of Derbj’. He died in 1594, leaving 
two sons, Eerdimiiid ami AVilliaiii, who in time, became lords of 
Man. Tlio tith* of William was dis]mtcd by tho three daughters 
of Eerdinaml ; with lhes4*, however, he eire4 ted a compromise ; and 

111 IGIO he obtaiin-d an “act for assuring ami establishing the Isle 
of Man in tlie miim* and hl4)4Hl of William, earl of Derby,” but in 
1(127 resigned his dignities to his .sou James, ci-lebrated in history 
;n- “the great earl of Derby.” 

Afti r the e\eciiti4»n 4)f this earl in iri.'n, for bringing aid to 
Cbarlt's II. b»*fore tin* batlh? of Woireater, tln^ def4*nc(* of tbe, island 
was umlertaken by the ln*roi(^ Lady Derby, who w’lm then in Casllo 
Jluslieri; but William (’hristian, tin* rceeivi*r-general, on tlu^ appear- 
ance I'f a li4)stile tlet't, siiiTendcn-d the castle without resistance, 
'fhe island was then graiite4l to (Jeneral Lord Fairfax, who lield it 
until tin*. K4‘''l4natif)n, when it was rest4)red t4> Charles, the eighth eaii 
(the son of Karl .l.mn s), in KIGO. On the 4l4*ath of Karl Charles in 
1372 lie was suciM i-tlcil by his S4»u William, the ninth carl, who 
took but little iiiU n st ij» Id.-^ Manx propJTty, ami, dying without 
issue in 1/02, w;is Mn'iccd. d by his brother James (a yoiing(?r son 
of Chnrle.s, the eighth 4 iiil). \t thi.s tiiin* the lonlsldii of Man wa.s 
approaching di8soliiti4ui. 'fhe h*a.s4\s, which ha»l fieuii granted 
for three Jivc.s, having in iilv e\])irf‘d, and no provision having 
been made relative If) their renewal, the neglect of ngrieiilture 
Viecarnc general, and the ])4V)j»l4* weie wliolly given up to the fisheries 
and the. jmrsuit of the eontial».ninl trade, in 1703, however, the 
earl conferred on ld.s Manx subjects tin? Act of Settlement (very 
justly 4 alled the Manx Magna (’hartiri, by which the lessees of 
•states were finall}' established in their possi'.ssion, and their descent 



the p&ymCQt at ceitain Untn, nhte* and. 
dues to th« iQida . Janoi di^ in 
The lordlkbiikof Man then d6V0li!le4t>on. Jaim: jimnd duke of 
Athole, a descendant of the Ladv' Atthliib 'Aim ajbnla Stanley 
(yonngest daui^ter of the seventh W1 of &1725,dn 

order to pnt an end to tho oonttaband trade of 
of Parliament was iiassed authoriasing the pniQMto* aU ■ the 
royaltioB and revenues of the island; but no rosmt ^ 

when proposals for tho purchase were revived and 
and its revenues ivero surrendered to the crown 
duke and dnehes.s r(*served the manorial rights, thST |)atljefei)fe;ef 
the see, and other emoluments and perquisites. By 
liuvestment tho island was more closely united to tha i 
England, although its imlepeiidcnt form of govemment I 
€*\])erieTued any iiiateriiil change. An annuity of i£200()^q 
been gi anted to tho diiki* and duchess, but, on* thO' , 
iiiadetjuatu compensation, the fourth duke presented ' 
pailiaiiieiit and the privy eouiieil in 1731 and 1790. 

Mieeeed, however, until the yiMr 1805, when an Act 
n.ssigiiiug t4) him and his hcir.s, ns an additional grant, a ktuOli-% 
to ono-foiirth of the loveniies of the island, which was aftenl 
coinnmtod for £3000 per aiiiiiiiii for ever. , : 

111 1825 ail A(‘t p.LSMed hotli houses of ])arliamcnt, at the instaxutoi 
of the lords ot the treasury, authorizing the lords of the tres^t^ 
to treat with the duke for the puieha.se of his remaining laUaraMu 
in the islaml, and in 1 829 he was awarded a further sum ot 
for his nghts m and over the soil as lord of the i^ento^^'W 
follows: — 

For the annuity 

Kents and aliiMiathjn linos a 8i,000^ t 

Tithes, mlnea, and qiiui ilea \ ^ 

J*iitiniia/;e <}f the blslnqiiic. uilh loin teen advowsrina, the > ' 

aKCregutc \alu4* of which >»a'4 jCSOOO ) ' * 

Total 

The eeelesiiistii'id buildings of Man have never been n‘marka6la 
for architectural beauty. The most important ccclosiasticaPtUb 
is St German's eatheilral on St Patrick’s Ish*. The present buildiug* 
wdiich is looth'ss and in a v(*ry dilapidatt d condition, dates 
1245, but is .su])))osed to occupy the site of an older hiiildingi It Is 
a rmlo criK’ifoim struetiiro 110 feet long by 70 feet broad. 
tower, f)8 feet in height, is still entire. The crypt of tho cathoijjfy 
was mado use of for an eeclcsiustical prison, among its more 
ant captives being Eleanor, wife of Humphrey, duke of GlotKuiate?^ 
uncle of H(*nry VI. She is alluded to by Shakespeare 88 living; to 
banishment “»ithSir JohnSUitiley in tho IsleofMau.” St Patficky 
church on the .same islet is suptiosed to have been erected 
time of St Pati'i(*k. Adjoining it is a round tower similar to 
80 eommoQ in Ireland. Most of tho othor old churches ia Mm 
have been replaced by modern structures, but another very onoiont 
one is Lonan old chureli, now partly roofless, a very nnpretetl^ilfg 
struciuie, but baid to date from the Gth century. St Trittl^'B 
church, also in ruins, is b.iid never to have been roofed, a 
staneo aerounted for by an interesting legend. Of Ruslien Abbey, '<i 
houKo of the ('istercians founded by Oluve, king of Man, in JllM^ 
there now only remain tho tower, refectory, and dormitory. 
Franciscan friary of Bimakin, founded in 1373, has been parUy^.j^.^ 
built in a rude manner, and is used ns a barn. Of the nunpery^^f 
Douglius, said to have been founded by Matilda, daughter of 
bert, king of tho We.st Saxons, there are now very ^ight renu(il^ 
chiefly ot the chapel. , IXI* 

The principal castles are Castle Rushen, in Castlctowi^ 
ancient residence of tho kings 'of Man, dating probably frOiDi jPl6^ 
13th century, and still (juite entire ; Peel Castle, the ancient 
hold of the island ; and Castle Monii, Douglas, erected in 180}.l^}li 
residence by tlie duke of Athole, and now used an a hotel. , 

Tlie cliiff sniirces of the eailj liKtory of Man arn the Norse and 
unci the rtu'onl ki>pt by thu monks of KiiMh^n Abht>y ent tried Chrmt(M JNwmw, 
vrimh has tieeii (Milted Mith IciiniL'd notes by 1*. A Munch, ChrifUaulbi IdM. 
'1 be ficst f?' aernl hlstoiy la that of Train, 2 vols., 1815. Among Other work#- nUf 
be meiitionod J. (■. ('nmming, /»le of Mtin^ ti» hutory^ phyakai^ ydfkaktHtWy 
ririV, and Ivytntlary, m48 ; Id . livmc and other Rrmaxm ofthU hU 
J. O. IJalllwi’ll, lioundabottt Note* m ihe Isle of Man^ 1868. ptfhUcitlaue of 
the Manx .Soi.iety aie of great valno and interest. ^ * 

MANACOB, a town in tho island of Majorca;^ 
a slight eminence in a fertile plain, 30 miles east 
(10 miles by rail, by way of Inca). It is s|il>SI;l^t|^$ 
built, with wide streets and several squares;, it 
usual buildings (a parish church, a hospital^ 
the like), and the former palace of the indepem 
of Majorca is pointed out The neighbourhood^ ^ , 
cereals, fruits, an inferior quality of wine^ 
and there is some trade in these, as well as 
cattla The population in 1877 was 
MANAGUA, the capital of Nicataga%T ' 
lies on the south shore of Lake 
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and 86* 13' W. long.’ Steamboat communication with 
Old Leon ^nA em;lM|^<0^1881> abd a railway (32 miles) 
is in. ooofMt'cd^wwafemtido' to Qranaaa. It was mainly 
owiiig.^ai^^l^^tveea Leon and Granada tbat 
aa tbe seat of the national assembly, 

, iBptetbO administrative buildings thore is little 
i^ace. The population is about 12,000. 
^J^'feom the Dutch word Manwken, applied 
kidnail bicds, a name apparently introduced into 
Edwards {Nat Hist hinis^ i. p. 21) in or about 
I which time it has been accepted generally, and 
lor those which form the Famdy Piprulx of 
^ onuthologists. The Manakins are peculiar to the 
BegioDa and are said to have many of the 
of the Titmouse Family {Parul^\ living, s.i}s 
Dy in deep forests, associating in small l)aiid*H, and 
continually in motion, but feeding almost wholly 
.jUfgewoft berries of the different kinds of MetabUmtt, 
as with most other 8outh American Fassenne 
is really known of their mode of life ; and it is 
"M^mi'ihat the Pipridie have no close aflltilty with the 
but belong to the other great division of the 
PassercSj to which Garrod assigned the name 
and in that division, according to the same 
OshiuDiity, constitute, with the Cotinqid^^ the gioup 
{Proc, ZnoL .^euty, lS7(i, p. 618). The 
j^naklofi are nearly all birds of gay appearance, generally 
OWbiting rich tints of blue, crimson, seat let, oraiigi^, or 
]|%jl|ow in combination with chestnut, deep black, black 
'^itptWhite, or olive green ; and among their most obvious 
chAMeteristicH are their short bill and feeble feet, of whi( h 
thlT outer too is united to tho middlo too for a good pai L 
length. Tho tail, in most species very short, has in 
tho middle feathers much elongated, and in one the 
duter rectrices are attenuated and produced into threads. 

have been divided by various authois into upwaids 
^isi^eaty so-called genera; but Messrs Sclater and Salvin 
(^HUmcfo^or, pp. 53-66) recognize only fifteen, though 
a^itting sixty s{)ecies, of which fifteen belong to the 
^UUB Pipra as now restricted, the P, leiicocilla of Linnanis 
its type. This species has a wide distribution from 
tbwisthmus of Panama to Guiana and tbe valley of the 
AiUasou ; but it is one of tho most plainly coloured of the 
FaJuily, being black with a white head. The genus 
consisting of four species, is very remark- 
a$ilh"idr the extraordinary form of some of tho secondary 
,'#iiig-feather3 in tho males, in which the shaft Is thickened 
,jaSl^ ^the webs changed in shape, as described and illustrated 
Sclater {Prf}r, ZooL Sonety^ 1860, p. 90 ; Ihis^ 
pk 175 in the case of 'the beautiful M, deUciosvs^ 
'dbA k has been observed that tho wing-bones of these birds 
m much thickened, no doubt in correlation with this 
structure. A like deviation from the ordinary 
^jwacter is found in the allied genus Manacus or 
)^MrblnachaBr%8y comprehending six species, and that gentle- 
^lA^^hdieves it enables th^m to make tbe singular noise 
they have long been noted (see Biiios, vol. iii. 
®)» described by Mr Salvin (/6w, 186(>, p. 37) in 
► of one of them, J/. candjstj as l>eginning “ with a 
note not unliki* the crack of a whip,” which is 
by a rattling sound not unlike the call of a 
; and it is a similar habit that has obtained for 
, M. edtvardsi, the name in Cayenne, accord- 



BSwards caU«<l tho spooies ho llgured {ut supi a) a TitiiKiiiso, 
;pniuurked thut there was no genus of Eui-opcan bmls to 

however, the genus RupMa — the beautiful orango- 
widt known as tho “Cocks of the Rock” — li^hich has 
pljli^ among the Cofinfjidsc. # 

tspQkted by >Ft Darwin (Descent of Mau,^ &c.. 


ing to Buffoii (.msf. Nat Olseaux^ iv, p. 413), of Catac-^ 
noiseUe, This view is supported by Mr Layard, who, 
writing of the last species, says 1873, p. 384) — 

‘‘They make a curious rattling noise (I suspect, by some 
movement of the oddly shaped wing-fcathei's), which con- 
stantly betrays their presence in the h»ri!st.s,” while of the 
congeneric J/. gutiunmis^ Mr J. F. JIainilton remarks 
{ihis^ 1871, p. 305) — “Tho first intiiivatii>u given of the 
presence of one of these birds is a shur[t win i ring sound 
very like that of a child’s small wooden rattle, fullowcd by 
tw'o or three sharp snaps.” The same obscrvrr adds (A/f*. 
r/7.) of a member of the kindred genus Cluroxiphltt^ contain- 
ing fivo species, that C. caudata is know'ii to the Hra'/ilians 
as tho Fandango-bird from its “habit of performing a 
dance.” They .‘<uy that “one porches upon a branch iin<l 
the others arrange themselves in a circle round it, dancing 
up and d»)wm on their perches to the music sung [1] by the 
centre one.” Kxcoptioii mu.st bo taken to this story so 
far as regards the modo in which tho “music” is pro- 
duced, for these birds have no true Roug-muscles ; but 
the effect i.s doubtless us described by Mr Hamilton’s 
informant. (a. n.) 

MANANTADI, or Manantoddy, a town in Malabar 
district, Madras, the trading centre of the Wainiitl coffee 
district (1 1“ 48' N. lat., 76" 2' 56” E. long.). The popula- 
tion in 1871, including numerous European coffee planters, 
with their families, in the neighbourhood, was 10,969. 
B(;sidos several Government oflices, it contains a good club. 
Early in tho century it was a military outpost, and in 
1802 the garrison was massacred by the Koiiote rebels. 

MANA8SE11. The tribe of dosKPii (7.V.), the northern 
and stronger half of the “sous of Kacliel,” wu.s divided into 
two branches, so considerable as themselves to bear the 
name of tribes, which referred their origin to Manasseh and 
Ephraim, the two sons of Joseph by his Egyptian wifo 
Asenath. Of tho two Manasseh was helil to bo the elder, 
but tho patriarchal story relates how Jacob predicted tho 
superiority of tbe younger branch (Gen. xlviii.), which in 
fact played far the greater part in history, occupying in the 
early days of the settlement in Ciinaiui the part of the 
central mountain land (Mount Ephraim) where the head- 
quarters of armed Israel and the sanctuary of the ark stood 
(at Shiloh), and in later times holding tho kingship, and 
greatly excelling Manasseh in numerical strength (Dent. 
x.Yxiii. 17). During the conquest, perhaps, the separation 
of the two branches of Joseph was not so well marked as 
it afterwards became, for the ancient narrative of Josh, 
xvii. 1 4 sq, represents tho whole house of Joseph as mdiiig 
together, establishing itself in tho uncleared forests of the 
central mountains till it had strength to contend with the 
iron chariots of the Canaanites about Bethshean, and in 
the cities of the rich plain of Jezreel. Tliesw eitii*s probably 
were not all subdued till the days of David or Solomon 
(Jud. i. 27 ; I Sam. xxxi. 10; 1 King.H ix. 15); theyulti- 
niatuly fell to Manasseh, w^hich held the northern part of 
the hill country of Josei)h, overlooking the plain, and finally 
encroached on lands once reckoned to the less warlike 
tribes of Asher and Issachar (Josh. xvii. 11). But the 
line of division bctwe^eii Ephraim and Manasseh was not 
always tho same, and in the time of Gideon, Ihn great 
hero of Manasseh, and tho man under w'hom tho seniority 
of the tribi3 hud a real meaning, Sliechem itself was a 
Manassito dependency (Jud. viii. 31, ix. ; comp. Num. 
xxvi. 31 ; Josh. xvii. 2). Besides their western settlenienU 
in th(j fiTtilo glades of northern Samaria, running out into 
the great plain, tho Manassites had broad territories east of 
the Jordan in the pasture land of Bi^han and Gilead, mainly 
occupied by a clan named Machir, and reckoned as the 
first-born of Maiiasseli. On tho probability that those 
1. — itoriea were colonies from the west see vol. xiii. p. 401. 
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Tho outlying Manassitcs had many struggles with their 
foreign neighbours j 1 Chron. ii. 23 speaks of the loss of 
sixty cities to Goshur and the Ararujcaus (A. V. mistrans- 
Jitcs). After suffering much at tho haruls of Damtiscus, 
they were carried into ca|)livity l)y Tiglatli Pileser (734 
n.c.). The captivity of their hi( thr(?n in the west followed 
some thirteen years later. 

Tin* iisiiiio h«* who r;iiis(>'i to forgot) is n ftTred 

in (Jfii. xli. hi to .losi'pli’s j"V ;il lln* hirtli of Hif son ulio i 
him to his sorrows riml i • ;i c to lono fi.r his lioiiip. IJiilikt* 

llm othfi* tnhal tiiiiims. it •khuis as :i personal iianio before tho 
eaptivity, heini( lli.il liniiii* hy the son ami siieeossor of Hezekiah, 
till* j^odle'is kiii;^ wlio>r hus .ire tlesjonated a.s the deoisivo cause of 
tlie rejeiMion ol tin' kinplom of Judah. 

MANATKK, :m animal belonging to the order 
Siirtn'ft, (or the general clniraeters and position of which 
se.i^ M\MM\f.i\ (p. 3S!l). The name Jfanafi was appar- 
fjiitly first a|)|)lied to it by the early Spanish colonists 
of file \Vi st Indies, in allusion to the hand like use which 
it ('n‘({nently makes of its fore limlis ; by Kiiglisli writers 
from (he time of Dam pier (who gives a good account 
of its liahits) downwards it has been generally spelt 
‘‘ Alanatee.” ft was placed by Liniiieiis in his hetero- 
geneous giuius Trichethns^ but Slorr’s name Mfuiatus is 
now geiifMally accepted for it by zoologists, 'fhe question 
of the specific distinction of the African and American 
Manatees will be treated of further on, but it will be 
childly to the latter and better known form that the 
following dcscri[»tion applies. 

The size of the Manatee has been much exaggerated, as 
there is no trustworthy evidence of its attaining a greater 
Jeiii'th than 8 or perhajis D feet. Its general external 
form may bo seen in the figure at p. 390 of the present 
volume, taken from a living example in the Brighton 
Atpiarium. The body is somewhat fish-like, but depressed 
and ending posteriorly in a broad fiat sliovcl-likc horizontal 
tail, with rounded edges. Tho head is of moderate size, 
oblong, witli a blunt, truncated muzzle, and divided from 
tlie body by a very slight constriction or nock. The fore 
limbs am flattened oval paddles, placed rather low on the 
sides of the body, and sliowing externally no signs of 
division into lingcr.s, but with a tolerably free motion at 
A ^ 



Fi'.. 1. Front Vifw of Jlrinl of Ainpriran ManiiU'p, sliowing tho c*yc*8, 
imstrilh, ami month. A, nilh the lohos of tho iipprr lip ilivaricHtod ; 
H, with the lip eoutrartod. From Murio, Trans. Zool. Sac., vol. xi. 

the shoulder, elbow, and w'rist joints, and with three 
diininntivo Hal nails near their extremities. No traces of 
hind limb.s am discernible either externally or internally ; 
and them is no dorsal fin, Tho mouth is very peculiar, 
tho tumid upper lip being cleft in the middle line into two 
lobes, oficli of which is separately movable, as will be 
described in speaking of its manner of feeding. The 
nostrils are two Hemilunar valve like slits, at the apex of 
the muzzle. The eyes are vt*ry minute, placed at the sides 
of ilio head, and with a nearly circular aperture ^ifrith 
wrinkled margina The external ear is a minute orifice 
situated behind the eye, without any trace «)f jiinna. The 
skin gcnendly is of a dark gn\yish colour, not smooth or 


glistening, like that of the Cet/tem, but Snely wrinkled. 
At a little distance it appears naked, but a dose inspection, 
at all events in young animals, shows a scanty covering of 
very delicate hairs, and both upper aud under lips are 
w'cll supplied with short, stiff bristlea 

The skeleton is remarkable for the masaivencps and 
extreme density of must of the bones of which it is com- 
posed, especially tlie skull and ribs. The cervical region of 
tlio vertebral column is short, and presents tho great 
pceuliiirity containing only six bones instead of seven, 
the number usual in the AfattwialUi^-' the only other csa<& 
being tliat of one species of »Sloth (Cholcepus hojfinan^. 
Another groat peculiarity (which, however, seems to be 
characteristic of all the AVm/m) is that the flat ends of the 
bodies of the vertebra^ do not ossify separately, 80 tw to 
form diskdike epiphyses in the young state. None of the 
vertebra; are uniled together to form a sacrum, the 
rudimentary pelvic bonc.s having no direct connexion with 
the Vertebral column. 'Fhe number of ril)-beariug vertebrae 
appears to vary in difi'erent individuals from fifteen to 
eightcim, and those of the lumbar and caudal region froi^i 
twenty live to twenty-nine. Tlie skull (fig. 2) is cxcee<l- 



Fn.. :i. -Skul) e>r All M jimiiUt ( X J. 
From Mus lioy. (kill. Sll^gl•ou^. 


ingly dilbTeiit from that of any of the Whales or Dolphins 
(order (\(are,t), with which the Manatee was formerly 
supposed to be allied. The cerebral cavity is rather small 
as compan‘d with the size of the animal, and of oblong 
form ; its roof is formed of tho jiarietal bones as in ordinary 
mammals. The squamosal has an extremely large and 
massive zygomatic process, which joins the largely de- 
veloped malar bone in front. The orbit is small, but 
pronuiinnt and nearly surrounded by bone. The anterior 
nares taken together form a iozenge-shaped aperture, which 
looks upwards and extends backwards considerably behind 
tho orbits. Their sides are formed by the ascending pro- 
cesses of the premaxilko below, and by tho supraorbital 
processes of the froutals above, no traces of nasals being 
found in must skulls, though these bones are occasionally 
present in a most rudimentary condition, attached to the 
edges of the froutals, far away from the middle line, a 
po.sition quite uni([ue among the mammalia. In front of 
the uarial aperture the face is prolonged into a narrow 
rostrum, formed by the ])romaxillse, supported below and 
at the sides by the maxilLo. The under surface of this is 
very rugous, and in life covered by a horny plate; The 
rami of tlie mandible are firmly united together at the 
symphysis, which is compressed laterally, deflected, and 
has a rugous upper surface; to this another homyplftt^ 
is attached, which with that of tho upper jaw function- 
ally supplies the place of teeth in the anterior part of 
the mouth. In the young state there are rudimentary 
teeth concealed beneath these horny plates, which never 
penetrate through them, and must therefore be . qnito 
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functionless^ and altogether disappear before the animal is 
full-grown. There is bevvies, ou each side of the hinder part 
of both uppeirVend lower ^jaws, a parallel row of molar 
teeth| aimilajp from the beginning to the end 

of the with square enamelled crowns raised into 
ridges, something like those of the 
tapir. ^ lOtQgttroo. The upper teeth have two ridges 
and^;tl^m< roots; the lower tooth have an additional 
pO^t^qr' small ridge or talon, and but two roots. These 
each other from before backwards, as in the 
those at the front of the ni(juih being worn 
before those at the back are fully developed. 
jThertf^Sre altogether about eleven <m each side of each jaw, 
.‘.but.rolt'ely more than six arc prosimt at one lime. The 
brath^ls. remarkably simple in structure, its hemi'^pheres 
- exhibiting none of the richness of convolution socliaractcr- 
istio bf the Oetiwea. Thti stomach is compouml, being 
^iviijiieid by a valvnlar ooiistrictiou into two piinciijal 
cavitid^Si the first of which is provided with a singular 
glandttar pouch near the cardiac end, and the second with a 
pair oj. conical ca;cal sacs or <liverti* ula, the u>o 

of which is by no means obvious. The cicciim is bilid. 
The hidney.s are simple. The heart is broad and Hat, with 
the apex deeply cleft between the ventricles. The prin- 
cip^ blbod-VGsaels form very e.xteiisive and complex /'•fla 
The lungs are remarkably long and nam»w% as 
owin^'to the very oblique position of the diapln*ngni tin* 

, dburiCic’ cavity extends very far bac.k over the abdomen. 
^Tho, lUamniary glands of the femalo are two in number, 
'%Uahted just behind and to the inner .side of the origin of < he 
pectoral limb. The red cor[m.scles of the blood arc among 
the largest of those of any members of the class, averaging 
in diameter, according U) (Julliver, 

Manatees puss the w^hole of their life in tlio water, 
inhabiting bays, lagoons, (istnarics, and large rivers, but 
tho'Opeii »ea, so cougcniul to the Ct'Orrm^ is <piite unsuit i‘d 
to ‘liheir peculiar mode of life. As a g(‘neral rule they 
. prefer shallow watc*r, in wdiic.h, whoa not feeding, they lie 
. near tho bottom, ♦sui)porting themsrlvos on the cxlrciuily 
'Of the tail, or slowdy moving about by the assistance' of llie 
fore limbs, the tips of wdiich are just allowcMl to louidi llic 
ground, and only raising the top of the head above the 
surface for tho purpose of breathing at inte rvals of two (»r 
three minutes. lu deeper water they often fiosit, with the 
body much arched, tlje rounded back close to the surface, 
und^ihe head, limbs, and tail luinging downw ards. Tlu* air 
in tt^luugs obviously a.s.-sist.s them tf> muintaiu this])u.dtioii, 
'actlng in the same manner as that in the air-sae of li.shcs. 
'Their, . food consists exclusively of atiualic plants, on 
'Whioih*'they brow'se beneath the Vater much as terrestrial 
...XTn^lal^s do on the gn’cu i)astures ou shore. They aie 
slow and inactive in their movements, and 
perlaoibly, harmless and inolfensivai, but are subject to a 
constant peraocutioii from the inliabitants of the countries 
m W^chthey dwell for tlic sake of their oil, skin, and flesh. 
J^eqfttent attempU have of *late been jnado to keep 
s^ci^ns alive in captivity, and sonu'times wdth con- 
success, one having lived in the Brighton 
Aqui^um. for upwards of si.Mecu months. It was fed 
lettuce and endives, but would also eat Jeavi's 
tim,'daude]|OD, sow-thistle, cabbage, turnip, aud carrot. 
Fri(>|l^‘:;this,and other captive specimens sorue interesting 
upon the mode of life of the animal have been 
df these is the free usl^ it makes of it.s fore- 
liittbfl^y . the shoulder-joint they can be moved in all 

elbow and wrist permit of free extension 
and fl'exiimu^ixi feeding they x>usU tho food towards their 
moutha',?:t>grd;ip|)eaQ8 of one of tho hands, or both used 
^imuUatiaodfil^y and any one who has soen these members 
thu3 readily bcliovo tho stories of Iheir 


carrying their young about under their arms. Still mure 
interesting and quite unique among Mammals is the action 
of the peculiar lateral pads formed by the divided upper 
lip, thus described by IVofcssor (hirrod: — ‘‘These pads 
have the power of transversely approaching towards ami 
receding from one another simultaneously fig. 1 , A 
and B). When tho animal is on the point of seizing (.>ay> 
a leaf of lettuce, tho pads are diviugctl trau.svoisely in 
such a way as to make a median gap of ronsidryablc 
breadth. Directly tho leaf is within grasp the lij* innis iii c 
approximated, the leaf is firmly seized betw'ccn their ci»n 
tiguous bristly surfaces, and then drawn iiiwanls by u 
backward imivcineut of the lower inargiii of the lip as ;; 
wliole.'* Tho animal is thus enabled by tlic u nan led 
ineiuis of tho upj>er lip to introduce food placed before it 
without the assistance of tho comparatively insignificant 
lower li[), the action greatly recalling to tho observer that 
of tlie month of the silkworm aud other caterpillars in 
which llie mumlibles diverge and CiUivcrge laterally during 
inasliciition. When out of water the Manatee is uii ex- 
trcincly hel[)less oniiual ; and, although stahaiients are 
fiv(jucnt.l\' met with in books of it.s voluntarily h.‘a\ing tho 
water for the purpt»se of ba.sking or feeding on .shore, all 
tru.'itwortliy observations of those acquainted with il, either 
in a rtate of nature or in tiqdivity, indicate that it has 
not the [»ow'cr of doing .so. None of the specinieiis in con- 
I fiiieiiient liavo been observed to emit any sound. 

Manatee.^*, though much less minunnis than formerly,, 
are .still ooeasionally found in cic*eks, h.igoons, and estuaries 
in some of the. West liulia l.slamls, and at vaiious si»ol.'^ 
on the Atlantic co.i.st i»f Aini'iiea from hloiida a.-' hu south 
as ali(»ut *2i)' S. lat.., aud in the gieut rivcis ot Brazil, 
ainio.st as high as their bonrees. ’^riicN are also ne t with 
in .similar situatioms on tin' opposite African coa-'t, from 
iduHit Hi' ]\. to [O’* R. lat., .and as far into the interior as 
li.ike Tchad. Its range may even extend, if native reports 
oljtaincd by Schweinfurth are correctly interpreted, to tlie 
ri^er Keebaly, ‘J7‘ 1’]. long. 

The Amciiean Manatee (.1/. I'ilesius) was 

ihoiialit by Dr JIarlan to be divi.-^ible into two specie.s, one 
iniiabiting Brazil and the otlier tlie We-t ]n.lii‘s and 
Bloiida. To the northeru form he gave tlie name of J/. . 
/,i(in,s/rls, but the di^tiuctiou is not now generally 
recoj^ui/ed. On better gmunds the African Manatie was 
! sepnruteil by Dc.sniare.st, under tho name of J/. 

tljrre arc ce.TtainJy constant although iioi \rry 
I important cranial cliaracleis liy wliii'h it ran bi' di." 
j lingui'-iied from it.s American congener, among wliich tlu‘ 
following may lu*. cited: the anterior part of the, ro.slriim 
i.s .shoiti-r, shallower, and alt(*getlier .smaller; the orbit is 
sin.iller ; tho zygonintie ]»ro(a -s is more dei'p ami riiiLssive ; 
the malar bone is deeper fnuu {ibt>\o thuvn wards; the. upper 
m.irgin of the aiib'riur nares is uarrov. er and with a sniuolh 
and nanided instcail of a thin jind .serrated edge; tho np[)i r 
.surface of llie frontal is flat, inste ad ol coni:a\e; lln* foramen 
magnum and occipital euiulyles are narrower from ^jile !•» 
side, and the symphysis (d tin* mandible smallei aiid 
shallower. 

For an aeeoimt of the. animals most iionily' allied to tli. 
^lanatei*, the llhjtina, oi “Northern Manatee.” a.s it i 
soinetiiiRv: called, and llitj Dngong, as w'cll a.s the varimi . 
extinct kimired forms, see Mamm.vlia, ])p. .'ilfO, .‘191. 

Ilihliniit'nj'liti. \V. Vntlik, /hji/nitftn tij! Ih : ,1. 

‘*<>n till' mill U'-Hiir m 1 tin- .M.oi.iti r, ' / >•’ . 

Si»\ L'hiJ,, MU. p. mul “ I' liiLlifi* I )1. . r \ I .ij - 

oil 111*: .M.ilMl*'', ’ Axd., vol. xi. in, ; \ if Cil’.wl, 

Xiiti*.. 1*11 lilt* Mmi.itri* u.*i‘i*nlly hvuig ,ii ili>“ '/.unit .".i il .'•‘••t a iv’?. 
fl.iolrn*'/' A \ol. x. p. I!i7; lb7a; ( ‘l..» jnii.iij, 

v.ilioiw oil tin Slni ’1 iiu‘ nt the MiUMO'c,” /‘yv* ./ ‘i' '' 

II/ J‘n n'nift'liiiiiitj ls7a, p. •to'.J ; V. (’iiinr, “Xi**.* *“ii tin' ll.il*its y/f 
tin* ^f.iiialri*s in ('aj>tivit v . i tlu.* i'lJgliU.-ii in; i,” >'.*'*• /*».*/. 

Sue. Lmid.f p. *l.n* (\\. 11. r. 
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MANBHOM, a district in the lieutenant-governorship of 
Bengal, India, lying between 22" 37' and 24" 3' N. lat., 
and 85*^ 31' and 87" IG' E. long., is luniuded on the N. 
by 1 iazdrib.'igh and BirbhVini, on lire E. by Bard w An and 
B/inlvura, on tlio S. by Singblium and Midnapiir, and on 
the W. by LohArdagA and llazAribAgh. It 1ms an area 
of 1147 aijuare iniltjs. Tin*. IuMcUpiiirters station is at 
riiniliii. MAiibhiini dish id lornis the first step of a 
grarlual descent from the table lainl of ChutiA NAgpur to 
the delta of lower Bengal. In the northern ami eastern 
portions the eounlry is ojan, and consists of a scrie.s of 
rolling downs, dolled lien* and there with isolated conical 
hills. The si)il for the most part eompo.sed iif hard, 
dry, fm-ni gin oils gr.ivel, but many of tlie lower levels are 
filled uitli g ood alluvial soil, wliieh fields a fine rice crop. 
In llie we leio aiid .soiitlii'm tiacts the country is more 
t broken, ami tliu scenery mucli more picturesipie. The 
prim iji.d liilK are I)almA(3I07 feet), the crowning peak 
of a laiJL’i'ol llie same name ; (langAbarf or (lajboro (2220 
fell), I III' liiLdif.st [»eak t>f the Baghmniulf range, about 20 
Miiitli-west of Bunilia; and JVinrhkot or Bancbct 
(11)00 leet), on tire suiniiiiL of Avhich slands the old palace 
nf the r.'ijas of IVineli<*f. The liiljs are all covered with 
dem^e jungle. The <-hief river is tin*. Kasiii, which flows 
tlirongli the. district from north-west to south-east iiito 
Midiia[)iir, and on which a eonsiilerabhi tloating trade in 
.^tit timber is carried tin. The useful limber found in MAn- 
bhum is viM V limited in quantity, and with the present rate 
of decrease, llie snpply cannot Ia.st many yeans. Tigers, 
leopards, bears, wolves, and jackals are, not uncommon; 
various kinds of <leer abound ; and bison are <*cca.sioiially 
met in till*, smith of the district. lOUqdiants come every 
year from tlie south east into the hilly country bctw(*cii 
MAiibhum and Singbliiim. 

'rioi of J.S7Z rctinmd the population at 820,521. Tin* 

,»l»origiii;il tiiln s niitiilHTcil ahoiil 100,000, Hindus nearly 700,000, 
‘iiid Moli.iiiiiiieil.iiis iihoiil o0,00(t 111 1S81 till* ]i(ipulat ioli was 

1,012,117. A hoge propoitioii of tin* ahoiigine.s an* now .senii- 
liiiidiii/<‘i!. Till' must, inimerou.s ahorigiiial trilie are the Saiitals; 
lint, tin* Ulirinnj Ivol.s are the, eharneteri.stie ahorigimd rare. In 
AlAtiMn'im they inh.ihil. the country lying on l)otli .side.9 of tho 
Siihai iian kha. d'liey are pure Munda.s, ])ut llieir loinpatriot.s to 
tho ea.sl ha\e droppeil the title of Munila, and the use of their 
‘ <li.stini:live l.iiigiiage, have ailopted Hindu ciistoiiis, and :mi fa.st 
heeoiniiig Hindus in rdigiun. 'I’he Jihuniij Kols >>f the dnngle 
Mah.il-. wrn* mn-t- liu- Iitmh* of tlie Mirrouiiding ili^triets; they 
.iire iidW' a nnuc pi-.ieiful Irihf, Imt. liftve lost to a gre.it extent 
tin* .simf)]ieity .iiid 1 nitlifulneM 4if ch.ir.aelcr for whnh tlieir 
cognates are gcm rallv di.stingiiishe.d. Ainong high-ca.sto lliiidns 
about, .''iO,000 are Brihinaiis and U),0o0 Kajjiut.s. The, Kevinus, 
win) are .igi ienllnrists, tnim tin; most numerous «*!iste in the 
disirii l. 'fhe Hliristi.in ]K»piilalion nnmlirrs about 000, most of 
whom an- eng-igetl in agriculture,. l^Iaiilihum is a thoroughly rural 
<listrie,t, and i-oritaius only two towns with upward.s of ,5000 iii- 
li.ihitaiits, ijam4dy Bnriili.i and Ihiglmn.ithpiir, uinl three others 
with over * 20110 , mnnely Ah.Uida, Ka.si'piir, and Alaiihazar. 

TliUM- ]»rincipal cnqisof riei* are grown, one sown broadcast early 
ill M.i\ on t.ible-lnn Is and tin* tops of lidgcs, an autumn cro]), and 
.iwiulcr cM)p, the l.i.st tbrming tlio I'liief liar\cst of the, district. 
Olhii t rops aic wlu'it, bailey, Indian ctim, ]iulf,e.s, oilseeds, liii- 
.sicd.s, juti', hemp, sugar-cane, indigti, pan, nn<l toi)a«* 4 *o. Owing to 
the I oijiplctene .s of the natural drain. ige, floods are nnkiioivTi, but 
the ccuintpv i'' Ii.d‘lu to dioiighls eaiLbed by deiieient rainrall. The 
]>i iiiL'ij):il .iiticl'-s 4 d' export are oilsccihs, jiiil.ses, 4 ////, lue, indigo, 
liisiir .silk (ni.mut.ictnred near Ihighumltlipiir), timber, resin, coal, 
and (ill gooil roM^mi.s) rice. The, I'liief imports are. .salt, piece goods, 
brass uten.sil-*, and nnwroiight iron, (’oltoii haiid-looin weaving i.s 
carritid on all r the district. Coal is found at Ihnna, a few mill's 
from I'.u ii.sn.it b. 'i'he total revenue of Maiibhuiu di.striet in 1881 
amounted to .i' 2 .*i, 7 C»n, 4 .)f wdiieb .€7502 wa.s obtained from land, 
and 4.0124 from e ,\4 js 4 *. Tin- si-hocds in 1877 niimbereil 892, with 
9016 ])U]»il.s. 'riie (liiiiate of the district is fairly healthy. The 
iiverago rainfall for the, tim yi ar.s ending 1880-81 was 55*95 inches. 

MANCTTA, La. ‘This name, when employed in its 
widest sense, denotes that bare and monotonous elevated 
lilatcau of central Sjaiin which stretches between tho 
mountains of Toledo and the western spurs of the hills of 
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Cuenca, being bounded on the S. by the Sierra Morena and 
on the N. by the Alcarria, which skirts the upper course 
of the Tagus. It thus comprises portions of the modorii 
provinces of Toledo, AlbacetCs and Cuenca, and almost tho 
whole of Ciudad Real. Down to the 16th century tho 
ea.stcrri portiou was known as La Mancha do Montearagoii 
or dc Aragou, and the western simply as La Mancha; 
after want the north -eastern anil south-western sections 
resiiectively were distiiiguished by the ejiithets Alta ” and 
“Baja'^ (up]>er and lower). La ^laiicha was created a 
))roviiicc in IGUl ; its officially recognized boundaries have 
since tliil time varied considerably, and in common 
parlance it is often now identified \vith tho modern province 
of Ciudad Beal. Ciudad Ileal, which is bounded on the 
N. by 'Tnlcdo ami Cuenca, on the J^. liy Albacete, on the 
S. by Jam ami Cordova, Jiiiil on tbo W. by Badajoz, ranks 
next to Badajoz and Caeeres in ])oiut of extent, containing 
an area of 7840 square mile.s. Tho pojuilatiou in 1877 
wa.s 2t)0,Cll. From llie scarcity of water and the absence 
of trees and feiice.s, as also from Iho circumstance of the 
rural population being cmieeiilratcil only at certain |>oirit.s 
it as a whole pre.sents to the traveller llio arid and cheerless 
as[K*ot of a dc.sert. Tlie principal river is the Guadiana, 
which rises in tho so called Ojos (“ ICyes”) del Guadiana in 
the north-east, and is juiiiod by fhe xiziuT and tho Jabalon 
on the left, and by the united waters of the Zaucara and 
(iiguola on tho right. JS'o advant'dge, unfortunately, is 
taken of those or any of the other streams in tho province 
for irrigation, the inhabitants dopemling entirely on the 
meagre and precarious rainfall. \ peculiarity of the 
jirovince is the facility with w liioli water can be reached by 
digging ; but neither has this n .souvce been turned to much 
account. Tho niiiieial wealth of the province (lead, copper, 
iron, antimony, coal) is groat, the cinnabar mines of 
Alinaden, in particular, which wi'ie known to the ancients, 
being the chief Kuropean source for tlie supply of quick- 
silver. Salt})i tre is obtained in several places, especially in 
the north (llerencia and Alcazar do San Juan), and tliero 
are quarries of fine stono at Santa <h*uz and elsewhere. 
Tho cro[i.s, when not interfered with by drought and 
locu.sts, the two scourges of La !Maiicha, aro very large ; 
they include wheat, barley, rye, chick pease, wdue (that of 
Valdepeua.s being especially famous), vinegar, and brandy, 
some oil, saffron, esparto, llax, and silk. The mules feared 
in the ]iroviiice arc considered the best in or out of Spain. 
There aro manufactures of woollen fabrics, lace, earthen ware, 
cutifry, saltpetre, gunpowder, and soap. Tho lace of 
Alnuigro is much appreciated throughout the peninsula. 
The province is traversed by the Madrid and Cordova 
Railway, which enters near Alcazar dc San .1 uau and passes 
through Maiizanares and Valdei>euas, entering Jaen at the 
Veiita de Cardenas in the Sierra ^lorenii. Tho Madrid and 
Badajoz line passes through Ciudad Real, the capital of 
tho province, wliich is conneiited by rail with Maiizanares. 
There are ten judicial partidos,- -those of Alcazar de San 
Jiiaii, Almaden, Alrnagro, Almodovar del Caiupo, Ciudad 
Real, Daimiel, Infantes, Man/aiiarcs, Piedrabuena, and 
Vaklcjiehas. The only towns Laving a population above 
10,000 in 1877 were Almodovar del Campo, Ciudad Real, 
and Valdepenas, 

MANCHE, a department in the norlh-wciit of France, 
washed by the English Channel (Fr., La Manche)^ from 
which it derives ils name, and made up of the Cotoutiu, 
the Avranchiii, and part of the Bocage, three districts of 
the former province of Normaudy, lies between 48® 28' 40" 
and 49" 47' 30" N. lat., and between 0" 43' and V 54' 30" 
W. long., bounded W., N., and N.E. by the Cha&uel, E. by 
tho department of Calvados, S.E. byOrne, S. by Mayenue 
and llle-et-Vilaine, The capital, St LG, is 159 miles west of 
Paris. The extreme length from north-wwt to south-^ast 
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i:s 81 miIo8, the mean breadth from east to west about 28 
miles, and the area 2289 square miles. 

The department is traversed from south to north by a 
v.uige of hills, in many parts picturesque, and connected 
in the south with those of Maine and Brittany. In the 
country round Mortain, which has been called the Switzer- 
land of Normandy, they rise to a lieiglit of 120U feet, and 
at Cherbourg their altitude is still from 500 to 000 fuet. 
AvS a whole the department has an English aspect, witli its 
broken and tide-beaten shores often envclupt d in mist, and 
its cver-verdant meadows. The coast-line, innning nnrtli 
ward along bay of the Seine fruiu the rocks of (Jraml 
Camp to Cape Barlieiir, thence w'rstw.ird to ( 'apti la Ibigiif, 
and finally southward to the l>ay of Mont St Miclicb has .i 
length of 200 miles. TIk^ Vire and the 'raiitc (which re 
ceives the Ouve as a tributary on the left) fall into the. , sea 
at the Calvados border, and are united by a l anal soiin* 
miles above their mouths. From the month cd’ the 4’auh‘ 
a low beach runs to St Vaast la lb)ugue, where the cna^-t. 
becomes rocky, with .sandbanks. Between C’ape Bnitleur 
and Cape la Hague lie the nv.id.^ of (Mu rbourg, [»rotet trd by 
the famous breakwater. M'ho whulii western <*oast is in 
hospitable ; its petty liavcns, lying bcdiiml forriiidul)lu 
barriers and reefs, are alnu)st dry at low tide, (beat clill.^ 
like the points of Jobonrg (120 feet high) and Klaiiianville 
alternate with long strands such as that which e.\tunds fi»r 
30 miles from ('!sipe < 'arterct to Cranville. Between this 
coast anti the (Tihamud Irelands the tide, pent U[) between 
numerous sandbanks, ilows with a terrific force that has 
given these pii'^.sages .such ill onu'ned name.- as ra,s,\a<jc A 
At DerouUi find the like. The <>idy im[)ortant harbours are 
Cranville and the luiveii ol refuge td' iJiehdte bid ween 
Granville and Cherbourg. Tlie chief .stream is tile Simine 
with its tributary the Sonllc flowing by (-ontanec.s. South 
of Granville the saiuls of St Pair are tlie coinnumcement of 
the great Bay of Mount St .Michel, wdiose jirea of (I0,t)()d 
acre.s was covered with forest till the terribhj tide of the 
year 709. The ctjuinot'tial tides reach a vortical height of 
nearly 50 feet. Amidst the foam rise the pictiUH>'<jUC walls 
of the abbey, from tin*, summit of a rock lOO feet high. M’lie 
See, whicli watens Avranchc.s, and the Conesnon (separating 
Manchc from llle-el. \Tlaine) iliscinbogue in the bay. 

The climate of Maiiclie i.s mild and Inimid from its 
(fropinquity to the sea. At Cherbourg, in .spite of the 
northerly oxpo.su re, the incau ten 4 »eratureis 3"" Falir. abo\e 
the moan for that latitude over France. Fro.st.s are never 
severe ; myrtles and faelisin.s llourish in the open air. K.x 
cossive heat is also unii.sual ; the predominant winds me 
south-west Bains are fre(|ueiil, as the verdure of the 
country testifies, hut tliey arc nut violent, the annual rain- 
fall varying from 30 to 31 inches. 

Of the entire mine lli.'ni the leilf i>. anihlr, 108,000 acn-s .ne 
meadow land, r»‘2,0U0 an* iiiidei wuod, jind «*J, 00 o an* IumIIi. 'I’li** 
in not iiatumlly l»*rlilf, Iml vegeUition i.s priminted by the 
humidity of the climute, uiid by aitilieial iiiiproVemenl.s. Tile 
ehamcteristic. industry of tin- d<*ji^i*tmeiit is tlui le.uing of bonsrs 
and other live Htoek ^ tin* boi.ses uniiibri' 02,8;j<), ln-sidi's .scvit;i 1 
thousands of aHse.s and iniile*-, and tlien* are 270, ooo lim*rn*d eatfb*, 
277,000 Bheep, iipwanls of loo.oOO ]iigs, :ind 40,000 Is'chives. In 
1876 the department yiolde<l 1,4.'>8.470 li**et(jliln*s of wln'.it, H8,2,p;3 
of meslin, 1,014,662 of liailey, 427, JOO of .sanasin, 484,:565 ol n.its, 
^>2,266 of rye, 683,834 of jiotatnts, 72,401 of diied lognines, 36:3,:{72 
of l)eetroot, and 871)8 quintals of ]u‘iup ; and in the .same j'ear 
there were manufacturod 86,o«.S kilogrammes of linset*d tiil and 
39,380 kilogrammes of col/a oil. 'riio amble and meadow lands 
oe.ciipy the eosteru portion of the d(!p.irtnient ; legumes .^ire grown in 
the wc^t, where lands adapted for maiket garde.ning iiur|ios«*s an*, 
worth oa much as 15,000 francs ]>er hectare. Maneht; has a larger 
production of cider than any other depart nnmt of France (upw ards 
of 28,000,000 gallons). Besides apjdos, pears, y)lums, eliern’e.s, and 
bgs arc grown. The iiolds are lined with rows of oak, elm, and 
beech, which furnish good timber for hui Iding purposes. MMie asfM ii, 
lK>plar, walnut, and chestnut are also common. Some uttmnpts at 
reclamation hav« been made along the sea-shore. The department 
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contaii).s valuable panito quarries in the Cherbourg arroinli.'.seim nt 
and tin* ChaiiMuy Islands; there are al;,o deposits of carboiiiferous 
marble., kaolin, tale, and of calcareous s:nid ('‘bingue’) omsI .ih 
manure. There aie sinitJi.s* lorge.s ami irmi fnumlrb s, imp(*iuint 
brass foundries ami »‘staldisljments for lie- in itivii.u t ore of tiiol.s. 
iieedle.s, and oilier kinds of hardware. M’lie jiort ami ar.srmd of 
Clieibonrg is vei V <oin[dete in all its ap[nn]iimi nls. 'I he d< pail- 
ni* lit h.m Ifi woid-spinning laeioiies Willi l.'bJj;! >piiidl--. juel b 
•‘oliim .spinning mill.s with 50, out) .'^pimlle^ , .oid elnt n m .kin.-. 
p.ip»*r-making, tanning, and other industries .ne e.mii d i.?», t hi (},.• 
lO.Lsf tiiei-f me iinporlmil beds for oysier eiiltnie, nel tl^e mniimi ■ 
j»opiil.Uuiii, wbeii not »*ng.jgril in the jinrsinl of tie- lieinitg, m i. n i, 
or iobsiri, eolleet wan* ami .se;i-gr.iss. 'I'll'* .-In I'lnnL.*^ ol M.,ih 1 
.imount-i to some 4<»00 vissrls, with an ao«Mi'‘';at •• tonn i-;'- * * j 

T'li.s , 1 1||> r\pnl f--, eoiiNi ,t. of blltt*'!*, t ggs. poilll ly, livo stoik. , 

m< iJ. li -.li, liol.-i s, gi-.iin, stone, bMsieiy, .iml b.miw.ue. 'Tla- |iopi 
l.iliiin in l^Ttl was foIO.lMo. Time .ne m\ .lUomi’ mi.< n . 
Si Lo, A\ 1 .iJiele-s. tMerboiirg, ( 'ouf i m-*- Mojt.iin, V.ilogu- - \ 

• aiiton^, ind tIb'J ' <inimum-s , the I’.Lpital i . St l.o. 

M WCMIESTKB, n ciiy wlm.so industries me f'.inioi.s 
throughout the civili/.cd world, i.s .‘-iluntt'il in tlie ^•.ut!l 
•astern i.-orner of I ..men:- hire, and forms the, eentie of lie* 
towns .iinl vilhiges whii’h constitute the great Fngli.di 
tmttini liislriel. 

d'lii- city of Miinehe.ster nnd the. borough of ,Salfoii1 me 
about ISO niile.s north-west of liOiicjoii, and lie in 5d ' 

N. lit., 2 I r 23' \V'. long. M’he ‘.i-ler town.s .dand Mr 
the most part on a level [iliiin, lln* ii‘>in:' ground bi iiij" 
ehietly on the iioilh -.iih*. 'I'he. ii\eL% aie, tin* li\u J!, tiie 
.Meiiloek, llie Irk, nnd tin' Tib, the la-i entirelv o\ti.n'elieii 
nnd eoMUfd by sli’i-ets nnd wnrehoii i.’s. Thi* It Will, 
whieii .separntes Manchester from Salford, i.s cros*."d b\ .l 
lit bridges ; it has here an avt*ragi‘ wullh of '.H leer 
mid .111 n\ciage de[>lh of nbout 7 1e.et , and it di.Mli.o.j., 
i(a*lfint*i the MerM'v, w hiidi ii- about ten mil's di^lam. 
M'he chief [»art of the di.^tri(*t, before it was co\ ered with I lie 
.snpivji(inl drift of sand, gi.ivel, and cla\, con.-ii.sted ol up[a.'r 
NeW' Bed Salidstimo with .slight portions of lowir \i w^ le d 
»S;ind.-;lane, magne.sinn marls and upper red mail-, h.i!il 
.s.jiid.'toi, '. and linie.^toiie. rock, nnd eold iMnvs nnd shales ol 
contiguous c.onl-fields. The tow'ii, ns ils tlnae .inds of Ian ' 
btiill hoii.se.s show, lias bci'ii bu* tfie most jniil due out *‘t 
its own tields of clay, d’he [iniliameiil ary borough o! 
Mniieln..ster has an area of GIMP acres ; the nmnieiji.d ait., 
i.s -12111 .icre-i. 'riie parliamentary and muniei[M! boui'd 
aril s of Salford are identieal, nnd have area ol 52i''^ 

ai'i i 

/'iU'L'i <i/uf — Of the ]>arks ami open .-paces tlie 

princij»al i.s the reel I'ark in Salford, eonl:iinmg an an a ot 
about IG ai*re.s. In its centre is the binbling cont. lining 
the S.ilford library, nnd also a valuabb*. musenm of n.ilura] 
lll^tory and a colleelioii of paintings known as (he I.-inL*-- 
worthy gallery (built and cndoweil by the, kite Mr Iv B. 
Laiigworlhv, a wealthy Manchester niercliaol ). .\nii»ijg tin? 
notable pictures may be named the. B.ist Sleep of Argyll 
mill iIm* Fxeentioii of MoutroM*, by Mr E. .M. Wanl. 
Seedley Park, Urdsall Bark, and Albert l*ark havi* bem 
reei-ntly cou.'-l meted, and me situated in Salford, wliere 
also i.-) the Ke.rsal Moor, a bit of wild moorland, .some 
21 acres in extent, now under the care of tlie. <*or[)oiation 
of Salfonl. The. moor lias long lH‘en noted tor Ihe- 
richrie.ss of its lloni, about onc-eighth of the 151:^1 i.-h 
flowering plants having been gatlierc«l on its veiy limited 
area. It has also been the scene of an entornohigiiad 
incident of somti inten\st — the capture, of the *//*// o 

Wouiih/iiiy of wliieli there is no other reeordi*.] liabitat. 
The B>ueen’s Park at llarpurhey is ]»leasaiitly sitnati.^), 
notwith.stamling tliat it is now completely surnmuded by 
cottages and iiiami factories. In the centre is a .‘im.ill 
museum, the chief interest of which (hqiends iipiui a scried 
of phrenological casts made by (hill and S])Ui'/.lieim and 
completed by Bally. PlLili[)s Park i.s also atliaeti\e, nor. 
withstanding its clofc.e proximity to .some uf the densest 
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portions of the town. The principal parks so far named 
were constructed from money obtained by a public 
subscription in 1846, but the Alexandra Park at Moss Side 
has been entirely paid for out of the public rates. It 
has very good ornamental grounds, but owing to the 
difficulties of the situation the construction Las been some- 
what costly. Tu this cimnexion may be mentioned the 
Botanical Gardens, wliich arc .silnuted at Old Tmfford, and, 
although intended cliiolly for tin; subscribers, are open at 
certain times to tlie public <»u liberal terms. 

Mariehesler is not n inaikuble for the number of its 
public memorial, the <lead ; but it possesses some 
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which should not bo passed unnoticed. .In front of the- 
infirmary are bronze statues of Wellington, Wdtt, Dalton^ 
and Peel. A bronze statue of Oobden o^upies a prominent 
position in St ^Ann’s Square. The maihle statue of the 
Prince Consort) covered by a Gothic canopy ,ot stone, is 
placed in Albert Square, in proximlito' to .the tbwtt^ll^ 
the enormous proportions of which have of 

dwarfing what would otherwise be a striking monument 
The most pictures([uc is the bronze statue of CromVirell, on 
a huge block of rough granite as pedestal lu 
J’ark are statues of Queen Victoria, the Prince CO)ps^^£|^< 
Robert Peel, and Joseph Brotlierton, > 
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rtiVir IlniltUnijs.- -There are iiuiiiy fine juiblic buildings 
in Muncli' . h r. Among them may brieliy be noticed the 
ro\al iutinuaiy, con^i.'jting of three sides of u cjuadrangle, 
one of whicli onm-^ iis existence to the benevolence of Jenny 
liind, who gave, two concerts in order to raise the necessary 
funds. Tile institution will accommodate about two 
hundred and sixty jmlii nts. The royal e.xchunge is a fine 
speciiiuai of Italian aiiT.itecture, and was erected in 1869; 
the gn.'at meeting-li.ill is one of the largest rooms in 
Knghiiul, the ceiling hfi\iiig a clear area, without supports, 
of 120 feel in width. 'Phe exchange is seen at its best on 
market days (Tuesday ami briday), when representatives 
from all parts of Lancashire; and indeed of the neighlour- 


ing counties, are carneslb^ engaged in buying and 
The assize courts were built in 1864 from designs W 
Waterhiuisc. Tlie style is a mixture of Early EogUw 
and Decorative, and a large amount of decorative ai4!;h^ 
be(‘ii expended on the building. The cost was 
.1:1 00,000. Tlie New Bailey prison, intended 
criminals of Salford hundred, was built (17^7) 
an CO with the suggestions of Howard, the* pns<>tt|^j^0nitf^ 
thropist, but in 1868 the present structure, at;j0|%jrear 
of the assize courts, was erected. The Style^..i^-^CW" 
lecture is Norman, anil the building, whiA ® 

I acres, cost £170,000. The city jail is sifiusl^ltt 
Road. Tlie old town-hall was built iq. iiniwaviu.i 
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of th^.Ere^cu^ of Atliens^ at a cost of .£40,000 ; it is 
now[ bccupW by, ^ towa library. .The business of the 
city is cbDdi]icte4 ^ the new town-hall, probably beyond 
'dispute most. important municipal building in tho 
fcing4oiQ^?if hot .iv^^ It was completed in 1877, 
ftom/^es^^s by V^terhousc, who selected as the style of 

* ^ircbitbCture a. form of Gothic, but treated it very freely 
M pmrposes of utility required. The edifice covers 8000 

includes more than two hundred and 
t^ij^y.,|;ppma Tho triangular or flatiron form of the site 
difficulty, but tho architect has skilfully sur- 
'H;j^pubtcd^t. Tho building consists of coniinuuus lines of 
’■ACC^^OW aurrounding a central courtyard and cminectcd 
Widget Tho principal tower is 2G() feet high, and 
a view which extends over a large j>arL of S«mtli 
V^tocaahiro and Choshiro, and is bounded only by the. lulls 

* ^f Datbyshiro. It contains a remarkable peal of bells by 
v'i’aylot of Loughborough, forming an almost perfect 
<.wChromatic scale of twenty-one bells ; each bell has on it a 

.Jiueirom section 105 of Tennysoirs hi Mruiuriitm. 'flu'. 
Kgreathall is 100 feet long and 50 feet whle., ami contains 
'94 magnificent organ built by Cavailh>(k]ll of Taris. The 
panels of this room are being filled with mural paintings 
V illustratiug the various iueidents conncctcMl >\itli the histmy 
vJand progress of the city. The total cost of the building 
"has been £1,0.53, l2()t, inclusive of .£!30l,l)Lb5 for interrst. 
The. branch Ilauk of Kngland is a l)oric building designed 
by CockorolL The Salford town-hall is also Dorit! ; ami 
;tbete are besides separate town-lialls for the townsliqi.s of 
..Ardwick, Chorltori, llulme, (.^heelham, llroughton, ami 
.Pendteton. The Free. Trade hall is a lino stmelunt in tlie 
Lon^bardo- Venetian style, ami its groat hall will neemnmn- 
»c|&tevfive thousand people, ft is irsed for public meeting.'^, 
concerts, 4;c., and was built by Walters. Tho young men's 
'.'Christian association hall was <niginally used as a ir.itural 
history museum. Tho Jb)yal Institution, built by Sir Cliarle.s 
Barry,i8 a jiroprictary institution int(Mjdii(l for the encourage- 
moot chiefly of the fine arb^. In the ('iitnuicc hall are cjoIs 
H> f tho Elgin Marbles, given by (Jeorge 1 V\, and a statue, of 
Dalton by Chantrey. 'rimro is a small permanent gnllery, 
and periodical exhibitions of pictures arc held ami coiir-(M 
of lectures delivered. Arrangements have, now (188*J) been 

* .^pc^ded by which the iihsLitution will become the pro- 
J potty of the town and bo managed by a joint cnrnmittec of 

, bombers of the town cuuncil ami otlicrs interested in art 
. and literature. The Alhcmeum, also designed by JJarry, 
^ WOa founded by Hichard Cobdeu and others associated 
him, for “the udvaiicomeiit and dill'usion of kiiow- 
The institution lias, perhaps, not developed 
;* rirosmetly on the lines (!oiUcmplatcd by its promoters, but it 
';^.ha0': become one of the most useful in tlie town. All the. 
' ^m^ntageB enjoyed by members of higli-class social clubs, 
? wim the addition of facilitic.s for educaliomtl classes and 
-AthO ,.U&0 of an excellent news-room ami a well .selected 
V|U>ftby of 18,000 volumes,, are oft’ered in return for a 
.'^^yment which docs not amount to a penny a day. The 
, ^ttech^nW institution contains a library of 17,000 volumes, 
' %nd(]iaB connected with it excellent day anl evening schools, 
^Ud:.cla88ea for technical insiruction. The i'ortico is a 


>®>o^;Specimea of the older proprietary libraries and news- 
ft dates from 1800, and has a library of 20,000 
jvV 36 IllW.^J .The Memorial Hall was built to conmieinoruto 
of the Nonconformist ejected ministers of 
home missionary board has here 
rooms for the education of students ; ami 
is used for a variety of meetings, scientific, 
musical, and religious. The inconvenience 
ans^^ ^^ihadequate provision for postal service is, after 
*uany y^^ Qf hesitation, to be remedied by the erection, m^w 
bjf a commodious post-office. 


Means of CommunicatwiK — Tho opening of tho Man- 
chester and Liverpool Railway in 1830 markeil nn im- 
portant epoch ill the history of modern industry, and since 
that time Manchester ha*s gradually bi i n connected by rail 
with every part of the kingdom. The onorinous trallic by 
this means has not, however, entirely sn[»crse(h'd the use 
of tho canals, which formerly played so inquatant a part in 
tlie cotton industry. Tho construction of the r.ridirewater 
C.inal in 17G1 was an event second in impniiuiK c. i»nly to 
tlmt of tlie introduction of the railway syslfiii. 'IMicrc are 
three large railway station.s, Victoria, Lumlon IJoad, and 
tho (\‘ntral, and several minor ones. The excelh m of llio 
omnibus system of the city was perhaps one principal cau-o 
for the somewhat tardy ado[)tion of tramways ; but tliL.'-o 
have now rapidly dcvidoped, ami ensure facilities for transit 
between the different parts of the city ami also for com 
innnication with the neighbouring towMis and villages. Tho 
e.stabli.shment of a ship canal to coiiiiect Manchester with 
tlie. sea has been frequently suggested at inteivals for the 
1.14 sixty years, ami a scheme of tidal navigation elaboratcil 
by Mr Hamilton Fulton is m>W' (1882) being actively 
cu.s.scd. 

ir<r^T -This is under the control of the cor- 

poration, which sup[>lies m»t only the citi/.ens but tho sur- 
rounding po[mlat ioii*^, Tlie gatlii’ring gnuiml is a scries of 
resciaoirs in the valley of Loiigdemhile, chiefly ahuig the 
C(»ur..e of the rivi r Ktherow’. Wo(»ilhfad, the ( hief reservoir, 
23 miles fnan ^lancluister, is 777 feet abo\e scii-level, is 
72 feettleeis covers an urea of l.‘»5 acre.^, ami lias a capacity 
of 1,23.5, Of )(),000 gallons. The jac-sent. s\.stem of water- 
works, including the portions now being con*‘t!U''((Ml at 
Andcn.slciw and Denton, have an area of re<i r\i>irs of 8541 
acres, and a capacity of holding 5,!>1 t,t)03,0f)0 gallon.^, 
'riie. avi'rage daily supply of wut'a* \\a^ In ISoo 8,0^8^!,“, 2 
gallons; in lS8l it was 18,0211,731 yalhais. In 1877 the 
watiT cominitteo annonneod llial- in \i»‘w of the increust’d 
tlcniumi it would bo necessary to obtain additional or fresh 
souret's of siqiply. Tho projue.il to otdi/.e. Tliiilmeio in 
(’mnbcrlaml for thi.s ]>urpose was vein nieiitly op[»osed, but 
tin* scheinc w'a.s event nally sanctiom il by parlianinU, and 
the works have, been begun, but liavo not. as ina.k* 
rapi<l jjiogre.ss. Tliirliiiero is .5.‘k» fi c-t above the anil 
it is [*roposed to raise it by nn emhankment tons I b rt 
above, the .«ea. From this In'iLdit it i.s estimated that, a 
maximum quaiility of 53,003A)33 gallon.-; mighl br with 
dr.nvn ilaily. 

I/tnhf 'uiij, —The corporation not only m.inufa' tun . gas 
for the lighting of the city, but sells it to out di.Arict.s, 
Tin; area «»f distribul ion amounts to 12 stpuire niih*.-:, ami 
the street mains for tl.*c gas ^upjily are 597 inih s long, 
'Tiee entire a.sset.s of llu; gas-wmks w (*!'•'. valued in 
tSej»ti*inber 1881 at .L' 1 ,38(»,9 1 2. Tin* avei agit <|iiantity of 
g,is iKiiiMuitted daily was 2, 125, (lot), 330 cubic feet. 'Phe 
revenue from the sale of b\(^ jumbiets is aboul £03,000. 
S.jjfoid, which is su|)plied with water by Mjinclie.sb*r, has 
its own ga.s* work.s, the. property of tlio ratepayer.'^, and 
managed by a conimitlee of the. town council. 

.b////////.s//v^3oM o/’ ,///.s-3’cf 4'he city lias a. stipcmll uy 
magi'^trale wlio, in conjunction with Jay niagi.-tiate.s, tn s 
cases tif sumimiry juri.vlietion in ihu police courts; llie-u 
arc held in a building erected for the. pur|»osi‘, and havii'g 
.sonic arcliilectiiral pretension.s. There an* al.so (pi.jiler 
sessiiuis, pre.^ided over by a recorder. Sep.'irafe .se "ns 
arc held ba* llin Salford hundred. Sallonl ha.s a! * a 
police court with a. .stipemliury inriLUstrate. ( '< ain 
.sittings of the Court of Chancery for iJie diieliy nf I. iin i-ter 
are Imld in Manchester, In addition to tlie county 
c< urt, the.re is an ancient civil cuiiil. kimv. n as tho 
Salford I luiidred Court of Jticoid. Assi/ea Jiave been held 
since 18GG. 
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ChiircJif .^. — Tlic cliicf ecclesiastical building in Man- 
chester is tbo catliodral, whicli, liowcver, hardly corre- 
sponds to the ideas usually associated with that word. It 
was iiuleod built simply as a parish rliurch, and, although 
a tine spe<‘imcn of l*erp( 3 ndirular (lothic, is by no moans 
what niiglit bo expected as the cathedral of an important 
and w’ealthy diocese. 1'houjj[)i there anj n^inuins of eddor 
work, tho bulk of the bn i Ming belongs to this early part of 
tho loth century. 'I’helirsl. warden was John 1 iuntington, 
rector of Ashton, wlio built the choir. Tho building, whicli 
wiis notico<l for its linnl stone by Lcland when ho visited 
the town, did not st;in<l time and weatlier well, and by 
1K45 some port inns of it were ra[)i(lly decaying. This led 
to its restoration by Holden, which was not linislied until 
18GS, ^hi ri tin* biwer was almost comjdetely renovated in 
a more cliir.il>le stone tliaii that formerly ii.scd. The total 
length is b*et and the breadth 1 1 2 feet; llio only parish 
rhiirch f‘.\cci'ding it in this last iliinension is said to bo that 
of (^)veIltry. TIoto aro several stained glass windows. In 
the Hly chapel is tho altar tomb of Jiishup Stanley, the 
father of the. gallant Sir »Iohn Stanley, who fought at 
riodileu rield. In tho .stalls there are some curious 
juL^errre carvings. The. tower is HiO feet high, and con- 
tains a [leal of ten bolls, chiiiny from tbo foundry t)f the 
lliidlialls. There are two organ.s, one by FatluT Smith, 
and a new one (‘reeled at a cost of more than .£7000, and 
cnrloMed in an oak casi‘. designed by the late Sir (». Scott. 
The church ('iidowments arc considerable, ami have been 
the subjec't of a special act of parlianunit, known as tho 
Manclipstor llectory Division Act of 1845, which provides 
A' 1 500 per annum for tho dean, and .£(>00 to ('ach of the 
four canons, iiml divides the ro.sidiie among tlie incuiiilunits 
ot the new churches formed out of tlic old parish. There 
HIM* tibout one liumln'd ]ilaces of vvorshi[i in Manchester 
belonging to the ("Inirrli of Kngland, but tlu'.y are not 
c'^pecially remarkable. Of the. Uonian (^atholie cliurelies, 
the most imporlunt are the (Mithedral church of St dohu 
in Salford, of the earliest Decorative character, with a spire 
210 feet in licight, and tlio church of the Holy Name, 
whicli belongs to the Jesuits, and is rernarktiblo for its 
e *^tly decoration. Salford is the seat of a Homan Catholic 
bishnf»ric, as Manchester is tlui seat of an Anglican one. 
Must of the Nonconformist bodies Jmve cliurcln's in the 
City and its environs. The meeting house of the Society 
of Friends is said to be the largest of tho kind in tin? 
kingdom, anti will seat twelve hundred ])ersoiis. 

/yitrr^thtrr fnn/ Hrirnr >\ — Manchester ]>nssosse.s numerous 
a-wiations for the cultivation of literature and science. 
The oldest of those, tlie Literary and Idiilosophieal Sociel}', 
t«»umlc(i in 1781, lias a high rcjuitation, and has numbered 
uiuong its working members Jolm Dalton, Eaton Jlodg- 
kin.son, AVilliam Fairl):iirn, .1. V, Joule, H. E. Hoscue, and 
iminy olhi'r fninons men of .science. It lias published a 
/lengthy serii's of numoirs ami iiroceedings. 'I’ho Man- 
Jrhe.ster Liti mry (Jlnl) w’as founded in 1SG2, and publislies 
tm annual vobnne of papers. The Manchester Statistical 
Society vv:is tin.* lirst society of the kind established in Hie 
kingdom, Jiiid lias issimd Tntumrflons containing many 
important papers. The Scientific Students^ Association, 
the FieM Natuialisls’ and Arcliieologists* Soinety, the 
Microsco[>ical Soriri y. till' Hotiiiiists' Association, the Ceo- 
logical Society, and the Science Associatimi may also be 
named. Several i>rlntiiig club.s, the Chethain, Hecord, 
Ifolbein, and English Dialect societies, have their head- 
(jniirters here. Nine daily pa[)ers arc published, and the 
journalism of Manchester talu's high rank. Tlic periodicals 
issncHl arc between fifty and sixty in number. 

('fuverfnty Srhottl.A. -There arc many educational 
facilities in Manchester and Salford. Tho oldest bcIiooI is 
the Manchester gramiimr school, whicli was founded in 
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1519 by Hugh- Oldham, bishop of Exeter, who was a 
native of Crumpsall, one of the outskirts of tho town. 
The foundation was done “ out of tho good mind he bore 
to the county of Lancashire, perceiving that tho children 
thereof, having pregnant wits, were for the moat jiart 
brought up rudely and idly; that knowledge might be 
advanced, and that the children might bo bettor taught to 
love, honour. and dread Cod and His laws.” The master and. 
u.sher a])poiiited by the goud bishop were to teach freely 
every child and scholar coming to the school, ♦‘without 
any money or reward lakt-n.” Some mills were 'devised, 
for the maintenance of the school, which warf' further 
endowed at both tho universities by Sarah, ducheas of 
Somerset, in 1(I!)2. Tlie school has been reconstituted on 
a ni'w basi.s witliin recent years, ami has now two hundred 
and fifty free scholars, wliilst other pupils arc received on 
payment of low fees. Mr ]*]. K. Langworthy bequeathed 
to it .£10,000 as an emlowmont for .scholarships. Among 
those (Mucated at the grammar school may be mentioned 
Thomas De Qiiinccy and tho lato Mr Harrison Ainsworth. 

The Owens (College was founded in 184G by John Owens, 
vvhi) left nearly .€100, 000 to trustees for uii institution in 
wliicli should be taught “such branches of^ learning ami 
science as \vcri3 then and might be hereafter usually taiiglit 
ill English universities.” Tlie college was opened in 1851, 
in a house which had formerly been tin; residence of Cobden,. 
but in 1872 it vvas rc'iinjved to its ]>roscnt home, a hand 
some Gotliie Imikling designed by Wale rliou.se. An appeal 
made to the public in 1S<)7 in behalf of the college \va.« 
heartily responded to, ami its capital funds now amount to 
over .€400,000. 'riie building is canJnlly ada[)tcd: to its 
purposes; and the cherniial labru’atory, a s(;parate struc 
tun; at the rear, is of the completest description. The 
first bishoji of Maneliestcr, Dr J. Frim*e Lee, wdio had an 
interesting lil»rary of some GOOO volumes, bequeathed it 
to the college, wliich Ins also received gifts of books and 
money from various other (jiiartor.s, ami thus has now the 
nucleus of an iiiiporlant collection. The Loyal School ol 
Mc’diciiic, wliicli vvas foiiiidi'd in 1821, and had acquired 
the repulation of being one of the most successful of the 
]>rovincial .schools, lias bei?ii amalgamated with the college. 
The Medical Society lias, by an arrangement with the 
colh'.ge authorities, deposited its valuable, library of 22,000 
Volumes in the colli'ge rooms. The Manehesler museum is 
now the property of the college, and contains the bulk of 
the s}>eciniens gathered by the Gi-ological Society and by 
tin* now extinct Natural History *Society. A suitable builcL 
iiig for tin; accomnioilatiou of tin; museum has long been a 
decided want, and is now' (1882) about to be undertaken. 
The growing importance ("if the Ow'ons College led to tin; 
project for a university charter. Tho propo.sal was not 
received without some opposition, but as the result of 
lengthy discussions and adjustments a scheme was evolved 
for a iiniver.sity to coiisi.st of affiliated colleges, situated in 
different town.s, Imt having its centre in Manchester; and 
the. clmrrer of the Victoria Uilivm-sity was granted in 1880, 
with full pow'crs to grant degrees except in medicine — an 
exception wliich is to be removed. Among the other 
educational institutions of tho di.strict are the Lancashire 
Imlepemlent college, the Friniitive Metlu^dist college, the 
r»a)ilist institute, the St Bede’s college (Horiijjn Catholic), 
the college for women, the Salford college for working 
men, the school of art, and many minor institutions. The 
elpmenlary education i.s c«>ntrolled by an electo4 school 
board. Salford has also a school board. Very nearly the 
oldest cducation-dl institution in the towm is the Chetham 
liospitiil, a bluecoat school educating one hundred boys ; 
and almost the latest addition to these institutions is a 
similar institution founded by the late Alderman NicholK 
The schools for the deaf and dumb are situated at Old. 
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Traflbrd, in a contiguous building of tho same Gothic 
design as the blind asylum, to which Mr Thomas Honshaw 
loft a bequest of £20,000. There is also an adult deaf 
and dumb institution, containing a news-room, Iccture-hall, 
chapel, &C.J for the use of deaf mutes. 

inbmries and Mtisewris , — Manchester is well provided 
with libraries. Tho Chetham library is sometimes spoken 
of as the oldest free library in Europe, and certainly its 
doors have boon open without let or hindrance for more 
than two centuries, and the building which it occupies is 
almost the only relic now left of ancient Mancheslor. What 
had once been the barons* hall, and afterwards tho residence 
of the clergy, was purchased by the trustees of lluniphrey 
Chetham, and by them appliecl to the purposes of a blue- 
coat school and library, provision for the foundation and 
maintenance of wliicli he had made by will. The librar}-, 
with its qtiict and almost monastic corridors, forms a 
striking contrast to the busy streets without. 'Flic contt iits 
now amount to about 40,000 volumes, and include many 
rare manuscripts and curious boi^ks, the gem of tho c(41ec 
tion undoubtedly being a copy of tin* historical com[»ilati«>n 
of Matthew f’aris, with correctiems in tho a\ithor s han»l 
writing. There is a large collection of matter relating to 
the history and arclneology of Laiicashiro and (yhi‘sbire. A 
recent addition to its riches in this department is tin; (;x 
tensive series of Lancashire mannscripts becpieathed by the 
lato Canon Raines. The colloclioii of broadsides formed by 
Mr J. O. Halliwell-Vliillips, ami the library of John llynnn, 
rich in mystics and short hand writers, should also be named. 
In addition to the library, Cbotbam left provision for the 
education of a number of poor boys, and the increa.^e in 
the value of the eiidownients has raised the minibtu- to om* 
hundred, who receive a good Knglish education and are 
afterwards put to sorm* useful trade or calling. An ad 
ditioual schotd has recently been erected fnun designs by 
Wiitcrliouac, who lias been successful in niiikiiig the new 
building harmonize with the quaint and S(»ber arehilecture 
of the hospital and lilirary. The Manchester Free J abraries 
were founded by Sir John I 'otter, who was instrumental in 
promoting a public subscription from which a building was 
bought and stocked with books, and then banded over to 
the town, by whose inuuicipal authorities the libraries Icive 
since been not oidy innintained but materially increased. 
There is now a reference library containing about 70,000 
volumes, including an extensive series of luiglihli historical 
works and a remarkable collection of liooks of political 
economy and trade. 'Die chief object h.aa been to make 
a good working c(Jlection for the student and man of 


politnn theatres, and has connected with it memories r»f ii(‘iirly all 
tho great actors of the present and piist genera tion. Tin* I'rinoe's 
theatre w:us ojumetl in 1804, ami is an elegant and beautifully 
finished stmcluit?. Tho Queen’s tlieatn* is n substantial building 
with but small architectural pretensions. A Uientie lias recently 
Ihm'u opeueil in Salfonl. The concert-bull will h«»ld t\v« !\i' hundred 
people. There are many musical societies; und amongst oilier 
p1:i(*e!i of jimnscment Jiiay be mentioned the Im Hc, Vuo /oologij-.il 
(Jardoihi, the roiiuuiii I’alace, and numerous ninsii'-liall'^. ^r. 

Populaium.- Accoiding to the census nf Issi, tlu* inmiii ipal 
borough of Mancliesti*!* coiitaius i\ population nf oil, 111 li*i:’,47b 
iiialrs, l77,OSn fiMiiales), whilo tlie pai lianinitaiy lniiuugh h.is 

8‘.*S,r».sr) (181), OO.^ males, ‘J04,5SO b'liiales). Saltoni, on tin* 

authority, has l7d,-or: (84,blO males, trm.dc'.l 'Ihc-o 

ligiiics, howeviT, lianlly convey the actual facts i»f thr lasf. 
Maii( licstcr and Salb>rd are as clo.scly joiiiiMl ,as bnodim and 

Southwark, and an* Murroimdcil by jxijailons distii- ls ipiilc os 

iiiuidi united as the e«»mponcnt, paits ol what tin- rcgi ,1 r.ii -geiieial 
st>h-. ‘Mii-ealcr liondon.” 'riu-if has bc«‘Ti a Hreming dccjc.ise 
I in th<* ])opnl:ition ot ih** eity, which in 1.''71 was staled to i-oiita'ii 
poisons; but this ajipt’afaiicc is tallacioii.s, hu, uliilc the 
piogrc.ss id* city iinj'i’ox ciMcnts lias iiMlucod the nniuhei' ol inhdstfd 
hoiisos in the ecntic, thfii- has boru a large inllnx into S.dl«»rd, 
^\ldcll Inus in<Tc:uscd hy M.t:*.*.! ]trr>M»Ms during th** liist ten yiais 
Tin' l^\o boroughs, with tin* iii ban s vnitai v districts immcdiatclv- 
eonliguoiis, Iiave a popiii.itlori of rdtoiit prisons ill the 

Middle Ages tlierc \M‘|c ill Man«lostii .ind S.dloid ]in)bal)ly not 
more than two or Ihiec Imiidi'nl Imigi 'S«'s .nut then d« pcinlanl.s. 
In ir>S8 the population was rstiiiiatfd at lo,iio0, hut tin* palasli 
i-: line ine.snt. In 1707 tin* two inwn-^ lonl.iiii* d piisons, 

who hv 177*5 had incii'a cd to .uid hv to over d'.J.dOU. 

\l till' lilst erlisiis in 1801 M.iiuhe.tt-i h.id 7.*' md S.illoid 

1 1, 177. Tho bust four cnisus .stati innits 

MillM’lU's SiiKmP* 

IS-, I {".'.s 

1H71 . !. i’>\ 1"' 

is.si :n.in i; 

increase in ritcablc value has bt’» pialh mm . In 

Mam lu'sli'i' was laf'il .il in i/niit* 

wa^ The coircq»ondlIig llK s toi Saltoid were 

IM.IC.O and .C 801 ,Hc 2 . 

Siftifnrp iofuiition. M‘inch»’st like otln ■ to\ 

lapidlv t hail tic* ])ro\ isioii foi itswia* iM’inmcnt; but deln niiiicd 
elloit t have been iii.uh* in the dimli i ol saiiit.Li' npiov nn nl. 

I Tlir .hatli-iiito in l8to was :U :i; in till i; ; H.;n "S o ; 

I in l.vi!, :50 l ; in l.M’rj, :;o :5 ; in ish‘>, t b; in l87o, ‘hi .‘ri : in 
! 1>'7I, ; III 18/7, lih’i ; in »-! 7 and for niic' nmnlhsof 

' 18*'I it was tie'll. W hatevn* liiav b* t)i aii'-C'^ o| llictua- 

j ts.iin, ii is deal that then* is still iiiupl' lu hu iuith* i mij'io\i*- 
* 111 ' nl. The iiir laden witli the ph'dicMsol i he eiuiibn-.' nui oi tual, 
i :m;'( ifc* inispcakal'ly lilthy iivM i, at i j*iitl\ in iici il wt i nngetic 
I M iic •li.d ;ii tioii. 

I M<fUiifnrf(n’tS(iii(l (\ihuii* t'C*'. As has alre.nlv hceii itati'*!. Man 
j clc teri.i the cenlic of tlie |■:ngl^h c.dlo'i imliistiv. I'Ut in llio 
■ town itself of kite veals the li'iidi Mcv liashiiMi mole alid oion in 
; tic diM-etloli of conniMMi c. Ow ing to lie cohaiueil Valicof I iri'l, 
i III in V mills and w oi ksliops hav'' b* ni mmoov cd !•> the mil dxii t .md 
!•» Ill ighboiiring villagi-s and tow ii'-., so that tic- is iiIm' ot .M i ht- ter 
and an ever-wiileiillig cinle anuind is jmw ehclK 't'\ot. 1 md 


letters. PiUt, ttltlumgli tbi^ collection <»f objects dear to tho 
bibliomaniac lias not been consideretl <if lirst importance, ^ 
tho library now includes sonte literary curiosiLie.s of tlie first ■ 
rank, among* them specimens of the press of daxton Jiiul ] 
Wynkyn do Worde. Afliliuted to the central consulting i 
library there are six lending libraries, the llulmo library ' 
having 17,000 vohiines, Aneoat.s 15,000, Rochdale Road 
15,000, Chorlton nnd Ard^ick 17,000, Cheetham 12,000, 
and Deansgato 18,000. Each lending library has attached 
to it a commodious reading-room. There are also libraries 
in connexion witb-the Atlieiueiim, the niecliaiiics* institu- 
tion, tho Portico, the Owliis College, and other in.stitu 
tions. The sister borough of Salford has also adojited tlie 
free library system, and [losscsses at Peel Park a largo 
reference and lending library, whilst additional lending 
libraries and news-rooms have been opened at I’cndleton, 
Greepgate^ and Regent Road. 

— ^Tlio city has always been noted for its love nf 
theatrical amusemonts, and tin* (tennaii element in its {mpulatinn 
has in tho last fifty yeans largely intluenred the taste for luusie hv 
which it is now distiiiguishnl Tim theatre royal is a patent 
theatre, and was opened in 1845, its predecessor having been 
burned in the previous year. It ranks in size wdth the large ia.iUo- 


iiiii' h In jirinliictum OS t'» till- I'llii < 1 "I ili-.ti i)»Mf i"i l.argc 

.11. •! Il indvuiic warclu>usc.s ami shops .il'oiiml, uml tli'-M- is cvity 
vi.h- f ijuick amUvpiih lit lilc. Ii would In* a me l.ikr, howrvi-r, 
lopg.iid Maiicljcstcr as sohlv ilcpi luii nt upon the indii-.liic.H con- 
in' ti-i I witli cotton. 'riii M'.ii.' olJi. I iiiipoitanl m.'iinit.i. t iiM s wliicJi 
ill ruioflur coiiiiMUiiit y woul'l he d' si iil»'d a-. gii;."iul m. ^Vool alid 
^ilk aie iicaiiiifiK lured on a <'oii >'dr r.tl'I'- .s' :ile, lliiiUgli tli** I.ittci* 
imlu-1i \ lias for some yc.iis been on th»' deeline, I Im mi elhineoiis 
and mult ifarious articles gioiipi d iimh r I lie designation of sm.ill- 
w lies occupy liiaiiy Ji.imU M.u him ly uud tools, using tic* ti'im 
with its most conijirduMisiv c im-annig .'■o as to iimlmlc alike philo 
sophii.il iii.sli uinents ami sfi .uu » neiues, arc maile in v.ist ipi.inli- 
Ills. The eli'Miiieal iiidiistiics ot llu* city aic ;i)so on .'i I cgc seiie 
in .shoil, llicM* aie bijL lew inipoilaitl iiiaiiuldctiin s that ne wlmllv 
iiiiie}'!' III' d. The pM'viinity of Main hc.stcr to flic inli'o.il-ri'M- 
of l..im'.cdiiM' h.'is li.id a m iked iidlue up"ii its pU" p' U\ . f 'lt 
for Ihi-., imleid, tin* r:q»id e\]»ansioii < t- imlii.stiie, w.uil'l 
liccll linp'»'^sihle. 

It would pn)li.ildy bi* ilitliciilt to liml coinniiiuily iii aev p.fit 
of the woild with wliich Manchester has o eoniuicu ial m l.iti-uis. 
The eiif erpi isc ot its nicrcJiants has kept p; e with the enei.-v «•! it' 
inaiiufc furei.s. and the prodm ls •>! it' b un.s aie to be found in 
1 every l-ucl, tliough donlitless tl ipt* ni.n y wlii'h ifi<"tt'.n e«iods 
I h: held in till* markets of the woild mis to l.ei oim- imom- and 

I more abated by the gnidiiallv im-MM.Jiig foiei^n eompetilion. 

I I'Tom liguiea laid before the Mam hester Stutisti'.il Society, tiic 
[ nitmt-y extent of trading oiier.'itions at this centre ha, ben c.dcu- 
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htcil at about £207.000,000 in 1872 and £318,000,000 in 1881. 
Those iigures, though to be taken \vith certain rcHorvations, indicate 
a[»prtixiniately the extent of the activity of the city. 

The commercial institutions of Manclif'Kier are too numerous for 
detailed desciription. Its chamber of coinnierce has lor more than 
sixty years held a position of rnui'h inlliieiu-e in rcgjird to the trade 
of Iho district and of tlie nation. Tlieni are eleven joint-stock 
hanks, seven of which have iheir ln*:i«l olUces in the town ; these 
bank.s, besides numerous bruiiehfs in the .surrounding disiriet, have, 
sixteen branches in tlie town ; .'ind iln-ic are several private hankers. 

MunicipiiUtij — The nlf.iirs j» 1 tin* l<>wn are reguhitwl by a eouneil 
consisting of sixty-four n M of the lifteeii w'urds into 

whieh the city is divi«h*«l. 'I'ln Ihuly <*or])orale of .sixteen aldermen 
and forty-eight couiieillois, who fire pre, sided over by the iiiayer, 
has shown mueh euien.n^i' and public spirit in the, energy with 
which it has ]iro.sei iif'-d ]iMl*Iie im]>rovenieiit.s, and in the bu,sine.s.s 
ability with whieh it h.is in.maged the viist undertakings connected 
with the lighting and w.itei supply of the town. 'J’lic town council 
of Salford e(ui'<is1s .ilso id si\teen aldermen and forty-eight coun- 
cillors, and there .in- luiiiteen wards. 

Ulsturji. — Verv 111 111* is known with certainly of the early history 
of Maiieiiestei. 11. h.is, indeed, been eonjeetiired, and with .some 
jirohahilil V, lh.it .it ( '.istlelield there w’as a Hritish lortress, wliicb 
was iitteruaidr, l.iki ii possession of hy the .siddiers of Agricob. It 
is ut all e\eiiis irilaiii tliat. a Hoiiuiii station of .some iiii]iortanec 
«-\isled ill this loc.ilitN, and fragment (d‘ the w'all still exists. In 
the l;iv.l rriitnrv eiHi.siderable evidenei-s Ilf Itomaii oeeiijiation were 
^tIIl vjsilde; and irom time to time, in the conr.-.c of cxeavation 
»e.speri:illy iluriiig the making of the Ihidgcwatcr ('anal), Homan 
ivniaiiK have been found. 'I’he coins were ehielly those of 
\esp,id,in, Antoninus I'in.s, Trajan, Hadrian, Nero, Domitian, 
Vitellius, and (Nmsl, inline, 'fhe ]ieriod .sneeei-ding the ivoiiuiii 
ne.-np.itioii is for some time legendary. As kite as the 17th centiirv 
tli<-re was a lloatiiig tradition tli:it Tar<|nin, an em-rny of King 
Arthur, ki |it the cattle of Alaiichcstcr, and was killed by Laniicelot 

• d’lh(‘ Lake. The mention id' the town in niitheiitic annals is very 
•vcaiily. It was proli.ibly om* of the .semes <d' tlie niissionary 
pi’eaehing of l*aiiliiius ; and it is .sjiid (though bv a i-hronieler ot 
coinpaialivcly lain dale) to hnve been the residence of Inji, king 
of We.ssex, and his <pnM-n Kthellierga, after lie. had defeated Ivor, 
-omewlKM’e about I lie yc.ir tlSlk Nearly the only jioint of certainty 
m Us history before, the (.’oik pie., si i.i that it sulleied greatly from the 
.le\:ist,ilions id’ llie Ihine.s, jmd llnit in 9‘2:i Kdward, who was then 
.it 'I’lielwall, near Warrington, .sent a nmnlier of his Mercian troops 
:o repair and gariison it. In Domesday IJook Manchester, Salford, 
Hoehdale, and UiideliHc are the only places named in Sonth-Kast 
l,.inejishire, adislriil iiow' eovcied b\ jiopulons towii.s. Tiaige j>or- 
tioiis of it weriitheii Ibie'il, Wood, and wa.sti* hiiids. Tweiity-oiio 
lliani.’s hidd the niaiior of Salford :»inong them. The ebnreh of St 
Mary and llic elinrcli of St .Michael in Alamdie.ster arc both named 
III I )oini*.sday, and .sonn; lUlUeiilly has arisen as to their jiroper 
identiln alion. Most ant iipiaries have eonsideied that the pa.ssagc 
lefers to the town only, whilst otheis think it relates to the parish, 
and tlial, while St Alary’s is the piesmt e,itheilr;il, ,St Al'ieleiers 
would he the present parish idinri h of A^hton-nnder'IAIle. Alau- 

• iie.sb-r and Salford arc so elo.stdy allinl tliat it is impossible to dis- 
.'-soeiale llieir history. Salford ?■eeeived a charter fioin Jianulph do 
l»lnndi‘\ ille, ill (he reign of Henry III., eon.stitnting it a free 
iioioMgli, and Alaiiclie.ster in IdOI reieivi-d a similar warrant of 
mniiii ip.il lihei tii’.s and privileges, from its b.aroii, 'I’hoinas (Iresley, 
a deseend.inl id one to whom tlie ni.anoi- Imd b»*en giieii by 
lioger «d' l^oielou, wlio was eieated by AVilliaiii tlie ( umpicror 
lol l of all tlie laud between ihe rivers Mersey and iCibblc. 
'I’ln- <lii‘sli-\s were suem-devl by the De la Warres, the la.st 

• <l wlioiii w.is ediieated for tin- priestliood, and bee.'inie rector 

id' lie- iiiwn. To avoid the evil of a non-resident eleigy, he in.ido 
' oii-id. i addilitins to tlie hinds of the elinreli, in onler that 
it iiiiglif. 1 m- i-ndowed as a eollegi.iti- in.slilution. A .saeivd guild 
W.is thiu loriiiid, wliose ineinbeis were boniid to ]ierforni the 
neees^.iiv • m \ i* i-s at the piiri.sli eliureli, and to wdiom tlie old 
baioin.d li.ili w.i . giMiiii-il as a place of re.sidmee. Tin- manorial 
lights ]»asMd iM.^sii- Hi-gii,;,],! \V,>stj ilm son of .loan (lie.slid, and he 
was siimmoiifd to p.irliiiiiK-nt as IViroii ile la Wane. 'J’he We.st 
hiinily, in 1:»7‘.», sol. l tin* m.uiori.il rights for .f.'tOOO to John Lacy, 
xvho, in resold ilu.-m lo Sir Niehidas Mo.sley, wlio'-e ih •seend- 

auts cJijoyiiMlie emolune-nts and ]irol'ils to he derived from them 
until the middle ol ihe pn-smt century (l.HI.O), W’heii tliey were 
])Urehased by tin* pieM-nl town (ouneil of AI.iiK-lie.ster foi a sum of 
.t'200,000. The lord id' iln- m inor had liie light to t.-ix and toll all 
.-iitiele.s brought for s.ih- into i]].- minki.t of the town. Hut, though 
the iiihahitaiits were tlms to l.ne- i \U nt taxed for tin* beiictit of 
one individual, they had a 1 ir gii-ater amonnt of local self-guveru- 
ment than might have been MippoM-d, and the court b-el, which 
was then the governing body id tljt- town, li.nl, though donl»tle.-^s in 
a .soiiinwliut riidiiiientttiy foim, inailyall the jiowers and liim-tioiis 
now possessed i»y iiiuiiieijial l oijiorat i.»ns. 'flii, eonif had notonly 
'•oiitiol over the watching .mil watering m tin- town, the regnlalioii 
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of the water supply, and the cleaning of the streets, hut also had 
power, which at tunes was used freely, of interfering wit^.^hitt 
would now bo oonsidered the private liberty ofrtheirfBlIow-eitizens. 
Some of the reflations adopted, and presuniably forced, JBouud 
grotesquely at the present day. Titus, no single^ woman waa allowed 
to bo a houscltolder ; no ])ci'son might employ other tjban m town 
musicians ; and Die amount tube spent at xvedijdngTt^fMli^'imd other 
festivities was carefully settled. Under the pix>teoUon of Imharons ’ 
the town appears lo have steadily increased in pvoipei{(^»;h^ it 
early became an inqiortaiit .scat of the textile mannf(|U}tttieik£-:;,J^|i* " 
iiig mills were at work in the district in the 13th and>,; 

docunieiitnry evidence, exists to show Dial xvoollon 
were niirriud on in Am oat.s at that period. In 1641 wehoiiiiir biT thiT' 
AIaiic.he.sier people. p'ireh;i.sing linen yarn from the Irislvireavittg:- 
it, and returning it for sale in a finished state. They 
eottoii wool from Smyrna to work into fustians and dimitie^v'' 

Act ]»a.sseil in the reign of Eihvard VI. regulates the.lqO^h 
cottons enlled Alanchcster, Tjanc{i.shire, and Cheshire 
These, notwithstamling their name, were probably all wboUeH^'/tex**’;.'; 
turixs. It is thought that some, of the. Flemish weavers- whO' Were 
iiitrodiieed into Kriglanil by (^)neen rhili[»pa of Hainault.were^'* 
settled at Abinebester ; siiid Fuller has given an nxeeedingly qunint^v 
and pietnrcsipie de.seiijition of the manner in whieh these ortlsahfll^v 
were weleomeil by tlie inliabilants of the eimntry they Were 
to enrich with a new' industry, one which in aher centuriee hl^/ 
heeonie jierhujis tin* most imjioil.iiit iiiiln.stry of tho country^ ;.Th^'. 
Flemish weaxers were in all probability reinforced by reliflUS’-'' 
refngci-.s from the Low ( 'onntrie.s. J.eland, w ritingin 1G38, dcsoxibes': 
AInnche.stcr asllie “faire.st, be^t bnihled, <piieke.st, and most popi^*- * 
Imis town of Lam-nsbin*.” The right of .saiietnnry had been gTantld,. , 
to the town, but this was found .so ih-liimeiital to its industrial 
suits that after very bii»*f experiimee the privilege was taken away.. 
The college of M.-iii. hi slrr w as ili.SM lived in but wasrcfounded 
ill Mary’s ri-ign. rndi-r her siieeessor tiie town beeanio the head- 
ipiarteis of till* eommi.ssioii for est.ilili.sliing llii; Ucforiiiedreligien. . 

in the i-Lvil wars, Ilje tow n was besirged by the. HoyalistS Und^T “ 
Lord Stiaiige, but wa.-. siiei-essfully delenih-d by the inhabitants- 
miller the eonimaiid of a (Jermaii .soldier of fortune, Colonel 
worm, who i-oinplaitied witli some bitteriie.ssof their iiigratitltdo to 
him. An earliei affr.iy between tlie Huritans and some of Lord' 
Strange’s followers i.s .said to li.ive oei'asiDned the shedding of tltO'.' 
first hi ood in the disa.sti oils struggle between the king and 
ineiit. The year IdM) x\itm*.ss(Ml that strange episode, the trial of. 
tho.se com erned in the .so-e.illed L!mea.''liire plot, which ended ijii\ 
the. triniiipliaiit aoipiittal of tlie .supposed Jaeobile.s. That the diih' 
iriet really eoiituiiied many ardent syni]»athizer.s with the Stuad^^ 
was, hoxvexer, sliowii in the ri.sing of 173r», when the clergy- 
ranged tliem.selves to a large extent on the .side of the i’retender, 
and was still more clearly shown in the rebellion of 1745, when the-' 
town w'as taken jiosse.ssion of by I’rinee (’harles Kdward Sluart^iUld 
a regiment, known alierwards a.s the Alaneliester regiment, .trn? 
formed and ]ihiei d midei the eominanil ofl’olonel Francis Townl(^. 
In the fatal u tie.il ol the Stuart I loops tin* M:mehe.ste.r contingent 
was left to guiiison I 'alli.sle, ami .surrendered to the duke bfi'Cuin*'' 
herlaiid. The olli* ers were taken to l.omlon, where they were tried-’ 
for high treason and beheaded on KenningtoTi ('oiiiTiinn. ' 

The. xwiatioiis of jiolitieal aelion in Alanehester had beencxc.e^d* 
ingly inurked. in the ItJIli eentnry, alllioiigh it produced 
Catholic, and rroteslaut martyrs, it vas e.{irnestly in favour of tip-* 
Reformed faith, and in the sueceeding eentnry it became imlbbd'h^ 
btroiigliohl of ruritani.sin. Yet the ileM-endants of tho RbundbCfuSi*' 
who defeated the army of ('liarles 1. were Jneobite. in their 
p.at.hies, and by the latter Inilf’of the IStli century had bccOinu' 
imbued with llm aggrcbsive form of ]»,itriotie .sentiment known M 
iinli-Jaeobiiiism, wliieli showed itself ehielly in dislike of rofotm , 
and reformejs of every ileserii>tion. A ebange was, however, immi* 
iieiit. The disln-ss c-aii.sed by war iiiiil taxation, towards tho end of - 
the last and the beginning of the jui-seiit eeiitniy, led to bitttorG^:;^ 
content, anil the anomalies existing in the parliamentary Bystom of^. 
representation alfoiiled only too fafr an objee.l of attack. 
single individuals in some portions of the. emintry had tho 
to return meml»ers of parliaiiu-iit for tln-ir jiocket horoiighg, 
towns like Alam-bc.sier w’erc. e din-ly W'ilhout representation.,- 
iiijndieious cmulnet of the autlioiities, also, led to an increase 
bilteiiie.ss with wliieli tho working e.las.ses regarded tho cou 41 t|i 6 ,in)^f ^ 
society in which they found tliem.selves e.onipelled to 
lit tie. profit to themselves. Their ex])re.s.si()ns of disconthnt>ira^>r 
of being wisely reg.irded as syiiiploms of disease in the body,i)!!iv||i<’rr 
w'ere looked upon as crimes, " hihI tlie severest efi'orts 
re.press all cx])re«sioii of ilis.satisfaotion. This foolish 
aullioritie.s reacbed its i-nlniination in the uifHir of PcterloOr.^ 
may be regarded as the starting point of the modern reform 
This was in 1«19, when an immense erow'd assembled dll? 

Fields (now covered hy the Free Trade hall aild«Wja , 
petition parliiinieiil for a redress of their grievanoed* 
had the Hiot .\ct read, hut in such a manner as to 
by the mass of tile jicople ; and drunken 
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ttien turned loose upon the unresisting mass of spectators. The 
yftn TjBMt iy appest to havo ji^sed their sabres somewhat freel)' ; several 
iieoule worn Killed aild many more injured; mid, although the 
lua^tmtoB r&$dved the 'tbanlcs of the prince regont and the 
Tninistry» tiieir conduct eicoited the deepest iTKiignatimi throughout 
the entl^ eotthtry. Naturally enough, the Manchester politiciaiw 
took aii iipportant part in the reform agitation, and when the Aei 
ct I99>i W«;^jpa8s6dt the town sent as its representatives the Itighfc 
HolurCip/Thomson, vice-president of the Hoard of Tiade, and 
Philips. With one notable exception, this was the liist 
lliiofe' that Manchester had Leon repreaentetl in purliaiiu*ut siuei* its 
iip^ns^lieEli' neats in the House of Peers in the earlier eentnries. 
JSi' aiMSHt Qharles Worslev and Mr P. KndelitVe wi-n* iiniiiinated 
tOt re^Wisent it in Croniweli’s parliament. Worsley was a man 

ahmty, and must over have a conspicuous [dace in hist<ay .is 
carried out the injunction of tin* PiotccUw If) “ remoxe 
ihfttiMuhlOt*' the nnu!c of the Houm! of Conimmis. 'I'lie agilaiiMn 
for thO’ repeal of the corn laws had its licadtjuarters at, Maiichi'stcr, 
Jind the SU^ess \vhieh at tended it, not less tlian the active inttiest 
takei^by its inhabitants in publie, <jnestif)ns, has inaih‘ the city th*‘ 
Jwrtnh' of various projects of reform. 'I'he “PnitiMl Kingilem 
for the suppression of the liipior trathc " was fo\intleil 
and during the conliniMUcc of the American War 
.^jjl^awllltfrcntS both of the North and t)i' the South dcenii d it de^ii- 
,,^lC ^ have organizations to inilinMiee public opinion in f.uoiii of 
'•theif .respective caufies. A charter <»!’ im orpoiati«»n was granteil in 
1^8'; a bishop was a])pi)iuted in \i>\7 : and tiie timn bieanie a 
city in 1868;' The. linneashiie cotton famine, c.iu.msI by tiu' civil 
"War in America., produccfl much ilislrcss in llic .M.mclic.stcr distrii-t, 
;nnd; led to a Iiutional inovernciit to liclp the starving operati\e.s. 
TllO relief openitioiis then fjrg.mizi d are aiiKuig^l the nuist i« ni.)il.- 
Ablc efforts of modern tdiilantiiiopA . 

Altnough BCVCruI exccllelif | 1 . 1 M‘ lii'cn AAritl* ll eil ‘.liliirols ( «tliiii‘<li-i| With 

“ll)c.1Ulirh, thore Is no nili>qii:iti' iiimU i ii In- |ui n . 'rin* y// ./«#/•// .o .!/./«» «./»»*. In 

the ]RC^‘* John Whittiker. I'll iii17;i; a'ls .q hkmi* ti.iLOmnl .iinl tlmie l 

much iiniioinml niHttcj . ic<|iiih s tn >civ (lls«i‘r<th iistil iin 
follovihg may bo reeuinnieinliMl : - 1 :-m 1 )v, //.'sn<fv/ cy Maih'ht'sui , tsi.i; Ci.i, m 
Mandne^ttrin HolUUtv (l"-*!!.), .»/. >>( r .S/ /•«(/< (t«7 1), .u. 

Wa/#. <tf Jiyegoue Main'hnlf r, 1SS<I; llot*tnu'nl to Mtnu'ht <ti t\ Ar 

!24'cit. , IMO; Axon, Jltintihmtk of tUo J’uh.'u' f i(intn<s ot' Xfnnchtsf*!’ atoi So' >ii ‘0 
ia7T< Qcbidon, Manchnter I'lora^ is.vj; li;uiie>, Utatom of ‘_M e»l 

18SS-70. (W.L. A. A.) 


MANCHESTKII, a town of the Vnilod St ates, in ilnrt. 
ford county, Connecticut, with a .station on the New York 
j-'attd'New England Hailroud, 8 miles east of flartfonl. Its 
.spinning and >veiiviiig mills turn out annual)}' 2,000,01)0 
vjorda of gingham iiml 00,000 j»air.s of stockings; and its 
paper mills (upwards of a dozen in ii nm her) jirod uce not 
Olity vast quantities of lumk paper but (lo\eriiinenl and 
*'1bat^*note paper for several iiation.s. At »Sonih Almirhc.ster, 
*12^ miles distant, and reached by a branch line, arc the silk 
factories of Messrs Cliencv, which eoNcr about 8 acres, and 
%ive etiSployment to one thousand operatives. Tlie factory 
Village has been laid out by a landseaiie. gardener ; ainl 
.'Connected, with it are a public hall, a library ami reading- 
and a free sclionl. Tlie po[)iiJation of the foivn lia.^ 
ilmi^ased from 42211 in 1870 to 0102 in ISSO. 


■>;v;ij|A^CIlESTJ^n, a city of tho l-iiited .Statc.-^, one of tJie 
towns of Hillsborough cipinty. New llampsltirc, is 
situated mainly on tli(3 left bunk of llm Aferrimae, in a 
brbi^ plain about DO feet above the level of the river, in 
':.43^^35^ N. lat. and 7 1 ’ ilH W. long., 1 0 mile.s from ( ’oneord 
and ^6 north-west of Hoslon. It is a terminus of se\eral 
a.s well as a prineijial station on tlie Hoslon, 
Concord line. I’he, general pl ui is regular and 
there are .s<‘veral laigo and ornanientid scjuares, 
the main thoroughfare, Elm Street, is 1 00 feet wide, 
''iaOWS^than a mile long, and bordered by tho trees from 
■rWb^Sjjlj'ife takes its name. Toward.s the river tlie frontage 
of great brick-biiilt faetorie.s and .suUstantial teno- 
tbo accommodation of tlio ojieratives. A eity- 
after the fire in 1842), the eonntv court hou.se, 
raform school (for one hundretl and iifty i)upils), 
and a Homan Cat Indie c-onvent (St Anns) 
arc among the buildings of m»te. The 
" " ** I!!;,(84,000 volume.'*), founded by privatn cnlcTpi i-so 

rtbe, Manchester Athemeiini, became public pro 
. Water from Lake Mussube.sic (1 luilc.s 
)Q acres in extent) was introduced into the 


town in 1874, at a' cost of nearly $1,000,000, and is stored 
in a reservoir capable of containing 10,000,000 gallon.^. 
It is almost exclusively to the water-power fnrnislied by tho 
HhKlgctt Canal (built in 1810 round the Amoskeag Tails, 
which have a descent of 47 feet) that ^latu’heslcr owes its 
pnksperity ns a nmnufacturing centre. The A moskisig ( 'oin- 
pany (dating from 1831), the Stark mills (ls:ks), tin- Alan- 
cliester mills (1839), the Langdon mill.-; (iSjT), and the 
Aniory ntills (1880) are the leading eslabliduia ut-. : llicv 
))o.sses.s an aggri-gate capital of »?7,t).j0,(a'0, wnik 12,t*0t) 
looms and 409,000 spindles, and make l El mile.- ot \\f‘b 
daily. Tocomolive engines (prudueed at tiu* j.itc <»f 
fourteen per month), steam fire-cngine.s, edge tools, ( in iil.ir 
.saw.s, rde-s, sewing iiuielnnes, carriag.es, leather, boct.^ and 
shoes, paper, and ale all likewise form important items in 
the local industry. Maiirlicster is governed byama\or, 
a b(>ar<l of aldermen (om; member for eaeh of tin* tight 
ward.s), and ii ounmon <*oiincil (three niember.s for each 
ward). The asse.ssi d value of property in l'^‘8| 

810, 17«'y,408 ; and tin* city debt 89br),;>’)0. Tlie ]'Opula- 
t ion, which was 13,932 in I >.“il), --laiMls in llie. succeeiling 
decade.s at 20,J07, 23,333, and 3)2,3.‘)it, and i.s st.itid in 
1'''82 at 30,300. 

Diiuiiijilly ill tho i-ln.i* «.f Hi.* ITlli cintiiiN \>\ i.'.li 

J'i«‘-liyti*i i:ms :i ml M.'c-'^iicliii.'-i I !•; riiut.in^. 1 i vi'i lil, .r. it w ;i-> J Ip-h 
C lllrtljhoiigll ill! Ill por.'ltr*! Ill I 7.'' 1 .ct.iitllilliMl fill llpw.ll I.s of .SI Mli! \ 
\*.nx to ]‘«‘ a <»f tii.iii oiw liim«ln'il iiijijiiiituiil .. witii 

i)< e lici iniiuslrr nor law mt, .m*! '-i> ilfpi inli iil mi 1 1i>- i i \ n* !•' •. 
lii.it flu* •*i‘!s ucjo known :ii tin* 1 >i ii \ lii Id M lu* ninu' 

M.iiu-]|f‘>trr w.'i.-; log.ill) rcco<.;iii/»'d in I.sio. mid .i .itv • li nit r vs.i-. 
•jU'iilcd in 1«S4(5. 'J'hc city Ji. is ncriiil> bri n di m i ilu d aipiving 
luMil) tifu’-ninth of ll.i* StaU* l.ix aiul produi ing «inf C!;ditli <*j' the 
11 ' oiiirMidun ll goods iii.iih* in tin* .*4; ati', .i - I'nd'j.u uig 'M u* tri.l I. fl’ 
fin* }>opu]atimi of tlu- .'4t:iti*, :r, tin* rmnili » ity nl flic rnu-n in tic*, 
x.diu* of its <‘otton and woollen ni.innl.u tin* ... .hkI tla th'idiiiv 
III N«'W Kiigl.ind in in Mca.-^c daring llic la^l di - .I'i* . 

MANC'Ill'llI A is the name by \\hi(’li the ti^rrltory in 
tlie <‘:i‘-t of Asia occupied by the M.miliu, I-, known in 
Turope. Hy tlie. Chinese it i.s called the cuiii.lry id tin* 
.Mani*lio\\,s, or, ns it. i.s pvonounceil b\ the iiatiNi.", i*! lie* 
Manclius, an t'pilliel meaning ‘‘ rnre,’ » Iio-m'm by th‘* 
founder of the ilynasty which m*\v rule, ic.er Nfumhuii.i 
and (diina as an a[)pro[»rinle disi jniilioii for In-; family. 
M.iiu Inn in us it has exi.stcvl for iqiwanis ol two cml uric. , 
lh.il i.•^ to .sa} .’sinei* it lias had an iii.-toricnl I '.i.-t' nci. . i.-> 
a. tiact of country J\ing in i\ leatlu'. a'-tci ly .md 
w-'-terly direction between ,*'»'•*' Hi’ and I'.t N. lat junl 
I'JO' and lo.T T. long., and i.s \\e*lgod in belv.icii (’lunn 
,ind Alongolia uii the wvsl a/nl norlli-wc-t, aid ('"ic.i at..! 
the b’u.-.-.iaii territory on the Afniir '*0 the im-' aiai »".rtli. 
Speaking more detinili ly, it i-. bounded on riic N. l-y the 
Anuir, on the E. by the T-iiii, on the S. I'V t!.i* tiidf of 
j.caon-tnng, tlie Yellow Sen, and Con*:!, and oii the W. by 
the liver Xoiini ami a lim- of [inlivad<s wlii'-h ‘tretidi 
/mill K wan cliiing-ts/.' to tin* ( lie.nt Wall of ('bica. 4'he 
ti 1 1 ilory tlms ilefincil i-: about ruijc.s iu Icugtli and 300 
miles in width, and contain- about 390,000 .^ipian* miles, 
it i- divideil into llnve pio\nac.s, \iz., dVit.dliar or Nortli- 
eni Manclmrin, Jviiin or ('cntial Alnncljuria, and J..c;ioii. 
tiing or Southern Mnmliuri.i. rbj^ic.illy the lountr} is 
diviilctl into two regioii", IIm* om* a (./ Tnoi.rdain 

ranges occiijiying the noilhern and eastern porlion.-s ic' tho 
kiiiLMluiii, and tin* oIIi'T a plain wliich .*-1n tclie.s .sonlliwaid.- 
from Moukdeii, the eajhtal, to tlie (Jull ot Ja .lou tun.g. 
S[icakiMg, genei.dly, tin* mountain-- run in .t »lini*ti"n 
parall'd VNilh tin*, lie <d’ the countrv, and arc intri? pi i .d 
with nmnemus aid fertile valleys, iiion* o-]ieci:iily oi. ih*j 
si'Uth' in and ermtern slopes, where, the Miiumer .-uii l-ijuvs 
to rich [leifectjon the fruil.s of the s<dl b-rlil'/ d b. die 
showeis of the Muitb monsoou. 

The principal range of mountains i * tic a lln. the 

(.’liinesc L'ltfitiii yuV/ ‘•tin* lone wlido nioimtains,’* 

\ \' . . r,. 
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wliich runs in a nortli-eastcrly rlirortion from tlie shores of 
tlif (Jiilf of Leuou-tung to tli (5 mouth of the Amur river. 
In its course through Xortliern Manchuria it forma the 
watershed of the Sungari, Hurka, and Usuri rivers, and in 
the south that of the Ya In, 'Pa yang, and many smaller 
streams, ft also forms tin* ea-^tern boundary of the great 
iJain of Lcaou-tung. Tlic moiintains of this range reach 
their greatest height on tlm .south-east of Kirin, where their 
^moW‘CalJped pcMiks rise to the idevation of from 10,000 to 
13,000 feet. The sceiici > jiinoiig them is justly celebrated 
for the grandeur of In .mty, more especially in the neigh- 
bourhood of llaicliini', Siu-yon, and the Corean Gate. 
Another rango forms a parallel lino to the Shan-a-lin 
mountains on tlu ir west, and runs from the neighbour- 
hood of tlio junction of the Hurka and Sungari rivers, 
])a.ssing Kirin, to Uie plain on tlic north hide of Moukdeii. 

The three principal rivers of Manchuria aro the Sungari, 
Hhrka, ;ui«i I .suri already mentioned. Of these tlio Sun- 
gari, wliii h h the largest, rises on the northern slopes of 
tlie SL.'iii a-lin range, and runs in u north westerly direction 
to its junction with the Nonni, from which point it turns 
iiortij east until it einptie.s itsidf into the Amur. It is 
iiavigaMe by native junks above Kirin, to which city also 
til" Ivussians have siicceiided in travelling on it by 
.steamer. In its long course it varies greatly both in 
depth and widtii, in ,s<»ine parts being only a few feet 
deep and spreading out to a width of more than a mile, 
while in oUier and mountainous portions of its course its 
fhanncl is narrowed to ;J00 or 400 feet, ami its depth is 
increased in inverse ratio. The U.suri rises in about *11'’ 
K. lat. and l.’Jl'' M long., and, after running a north 
cnvstcrly course; for nearly bOO inile.s, it also lases ilsidf in 
the Amur. The Hurka lakes its rise, like tlie Sungari, on 
lh(' northern .slopes of the Shan a-liii range, ami not far 
torin tlie .sources of that river. It takes a north-easterly 
< ourse as far as the city of Niriguta, at wliicli point it 
turns northward, and .so continut;.s until it joins tin* Sun 
^.iri at S:in-.sing. It is navigablo by junks between that 
city and Ninguta, though the lurreiita in its course make 
Iht; voyage biick wards and forwards one of considerablo 
dilliculty. Next in iin])ortance to these rivers are the 
f/caou and 'Pa y.ing, tin; former which rises in Mongolia, 
and after running in an e.i.sU*rly direction for about 400 
miles enters Manchuria in about i.'i’ N. lat., and turning 
soulhw’ard empties itself into thi; (iulf of Leaou timg. In 
hj'gone day.s large junks were able to .sail up it as far a.H 
Xew rdiwang, but owing li» the .silting U[) of tlie bed it is 
not now navigable for any but .small boats beyond Ving-tsze, 
wliere the foreign Hettlement is situated. Tho Tayang 
rises on the southern Hlop(;s of the Shama lin mountains, 
and flow.s .soutluvard into the Yellow' Sea. 

Mmikden, or as it is called by the C^hinc.so Shing-yang, 
tie* r:ipit;d city of ^Manchuria, is siluatcd in tho province 
«‘! l. M.m-tung, in 11’ W lat. and 1;U)":10' E. long. It 
or upii s a line imsilion on the river Shin, an afllueiit of 
the 1., and is a cily with considerable pretensifuis to 
giarid"iir. 'Phe i ity w'all presents a handsomo apj>carance, 
ami is pierced by (*ight gatc.s. Kike Peking, the tow^i 
pe.’.sc.sscs .1 drum tower amJ a huge bell. The streets aro 
broad and w. 11 laid out, and the .shops are W’cll .supplied 
with iintli mtivc and foreign goods. The population i.s 
estimated at about ‘J00,00(), including that of the suburbs, 
the riche d and iu«vst e.xtcnsiveof which aro on the wxstern 
and southern faces of the city. Leaoii-yang, which was 
oner* the c.apital of tin- count rv, also stands in the province 
of l/caou-tung, but it is not now a place of much import- 
ance. Such trade as there i-: is carrieil on in the cciiiro <»f 
the city, the remaining portions being open, having been 
turned into vegetable gaidcns. The other cities in the 
province aro King-chow -too on the we.^t of the Gulf of 


Leaou-tung ; Kin-chow, on the tvestern extremity of tho 
Loaou-tung peninsula ; Kai-chow, on the north-western 
shore of the same peninsula ; Ilai-ching, on the road from 
Ying-tsze to Moukden ; Ki-yuen, a populous and prosperou.s. 
city in the north of tho province ; and Hing-king, on tho 
northern slope of the iShan-adin mountains, which is famou.s 
rather from the fact that it was tho original seat of the 
founders of the present dynasty than for any pretension.s 
to pre.sent importance. The most important commercial 
place, however, i.s the treaty port of Ying-tsze, which is 
situated at tho head of the Gulf of Leaou-tung. Tho 
main street, which is lined wdtli shops and warehouses, i.s 
2 miles in length, and the trade there carried on is very 
conaiderable. According to the custom-house returns tho 
value of the foreign imports and exports in the year 1880 
wasi:G91,y54 and £1,117,790 respectively, besides a large 
native tnuh; carried on in junk.s. The population of the 
whole proviruc of Leaou-tung is estimated to bo about 
12 , 000 ,(] 00 . 

The province of Kirin, or Central ^Manchuria, is bounded 
on the N. and N.VV. by tho Sung.ari, on the S. by Leaou 
tung and Cor(*a, on the W. by the line of palisades already 
spoken of, and on the K. by the lJ.«.uri and the mayitiine 
liiissian provinces. It cimtuins an area of about 135,000 
sijiiaro mile.s, and i.s entirely mountainous with the excep- 
tion of a stretch of plain country in its north-western corner. 
This plain proiluc.es large, cpiaritities of indigo and opium, 
and is phy.sically rennirkable f«>r the number of isolated 
conical hills which dot its surface. These sometimes occur 
in a direct lino at intervals of lb or 20 miles, and elsewhere 
are scattered about “ like dish i‘over.s on a tabic.’* Kirin, 
j tho capital of the ]»rovince, is situated in about 43® 40' K. 
lat. and 12(>‘ 50' K. long., and occupies a magnificent 
position, being .surrounded on tlie north, wc.st, and south 
by a. seniieirciilar range of inountain.s with the broad strcuiiL 
of tlio Suni;ari (lovviii^ ftcr6s.s’the front. Tho local trade 
j i.s coii.sidernble, ami i.s benefited by the presence of large 
jiiiik-building jards, which, owing to the abundance and 
cheajmes.s of wood, have been established there, and from 
which tlie place has derived its Chine.se name of Chuen* 
chang or “.slii[>yartL’* The towm has a well to-do appear- 
anoo, and in summer time the houses and shops are gaily 
decorated with fiower.s brought from the sunny south. 
Ashehuh, on the Ashe, wdtli its population of 40,000 ; 
Petuna, A^inire Sing-cliuug, on the Sungari, population 
30,000 ; »Saii-siiig, near the junction of the Sungari uiul 
Hurka; La lin, 120 miles to the north of Kiriii, popula- 
tion 20,000 ; and Ninguta, aro tlie other principal cities in 
the ])r()vinco. 

Tsi-tsi-har, or Northern ^Manchuria, which contains about 
195,000 .square milc.s, is bounded on the N. and N.K by 
the Amur, on tho S. by tho Sungari, and on the W. by the 
Nonni and Mongolia. This province is thinly populated, 
anil is rultivaled only along ihe lines of its rivers. Tho 
only towns of any importance arc Tsitsihar and Mergen, 
both siiuated on the Nonni. ‘ 

I our jirincipal highways Iraverhc Manchuria. The finst 
runs from J\*king to Kirin t^la Moukden, where it sends otf 
a branch to Corea. At Kirin it bifurcates, one branch 
g<ung to San-sing, the extreme north-eastern town of the 
province of Kirin, and the other to Poissict on the coast vi<t 
Ninguta. Tho second road runs from the treaty port of 
Ying-tsze through Moukden to Petuna in the north 
western corner of tlie Kirin province and thence to 
Tsitsihar, Mergen, and the Amur. The third also starts 
from Ying-t.szc., and strike.s southward to Kin-chow at the 
extremity of the licaon-tung peninsula. And the fourth 
j connects Yiiig-t.'^zc v/ith the Gate of Corea. 

Tlif gn-.'it plain in Iit;iiou-tung i.s in many parts swampy, and iri' 
the neigh bout liood of the aea, where the soil emits a snliiic exuda* 
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tion TOch as is also oomraon in the north of China, it is norh*clly 
stcrih. IirotluT parts Inn* crops ot* inillot atnl various kimU of 
gmm are grown, and on it trees llourish abiindiintly. 

'rho cliiimte over tlio greater part of the Lountry varies hetwcon 
the two extraines of heat iiiid eold, the therrnnnieter langing be- 
tween 90" ill the aninmcr and 10“ lu.*low zero in the winter. As in 
tho north of China, the rivers are Irozeii iij» during thr t.uir inter 
months. After a short spring the lieat of summer sin «*4 iMl-i, u Idrli in 
its turn is separated by nii autumn of six VM‘eks’ tliiraiion Itmii mu»w 
: nid ice. The trees and plants are iiuicli the siime as thoM* eoinmnii in 
I'higland, and sev(M*e as the. vvt>iither is in winter tl\e h‘ss <devatril 
luoiintainH are eovered to llin’r .'-nniinil.s with tr«M's. Tin* wild 
animals also are those known in Knrojn', with tlio addition of 
tigers and panthers. Hears, wihl hoars, hares, w»olv*'4, lovi-.:, and 
vvud «als are very coin nn)n, jind, in the innth, .s;il)h*s am found in 
great numbers. One of lie' most noliee.ddo of tin* lurds ir. tin* 

Mongolian lark (Mdaunnn'^ipha mo/n/n/Z/o), whi<*li im f«uin*l in 
a wild statu both in JMaiichnii.-i. and in the di-snil of Moni^oli.i. 
This bird i.s exportei* in I.irgo nunduTs to norlln-rn < hin.i, wlnn* 
it is inilL'li prized on a«i‘niiiit of the extiiiordiriiirv jntwri it 
possesses of imitating the songs .if either hinl.s, the diHrinit 
tones of the harks of dogs, and the mews ami hi.ssis of e:its, as 
well as all the noises ]MM-iili.ir to I In; m-ighhourhoixl in fi'liic‘h it. 
liv’cs. The Manelnirian ennn* is eominori, as .also are fagh's, 
cuckoos, laughing do\«*s, iS£<*. Jns4*els. of wdii<*h there am. ;i.-i ord- 
ing to the Knssiaiis, one thnnssml ditleimt ^iieeics, nhoiiinl, <iwnig 
to the swampy nature of mu*-h of the rountry. The livi-is an* wi-ll 
stocked with fish, espiM’ially vvilli salmon, whieli fnrnis a i'lirnnnni 
iirtieleof food among the people. In smdi immensp shoah. do tin m* 
li.slt ajipeur in sonieoflhe smaller stuMin.sthat nuinheis ax* s'jmis'i-.l 
out on to (fie hanks ami tln-re pni.sh. 1’liis fa< I [»osv|]>l\ g.i\p ix«* 
to lh« leg.nd of .a eeitain I’rim-e whosp x»yal iinUln r |M«.ini»* pxy- 
mint hythe inllnenee of thoi.i*, s of tin* sun, .nnl who hx.ii;.Ji1, foiiii 
ail egg from whh'h the piim'e, was spuing. IHs snp«*rn.itni tl oiii-in 
excitoil the alarm <»f tin* l:ing'.s niMii>l<Ts, w ho ad visfd th.it In' sln*tdd 
he pnt to death, but his molln'r, li.iv lug w .arning of tin ir ml* nl nni, 
sent him nvv.ay ]»rival,ely. This Manehuri.in rh.iettui llirmu|-MU 
wandered forth, and in his t]a\*ds e.inie to a livii h.ivn-' 
hridgfj nor ferrv. In hi.s dillieuliv he eried for Indp to h f.iil,. 
IheHun, and instanl-ly lis]le^ xi.se to the suiTaee of the v. 
lormcd themselves into .siieli close array tlial tin* juin • wa aide 
v\alk to the, ojiposile hank on their haeks. 

fn minei.'iK aMain hiiri.i is vejy rieh; eo.d, gold, non (as w-ll 
nnignotii iion ore), and pxi’ion . .sloiips ax* I on ml in ipi.iiilitn'-» wl: 
suggest th.it if hetln a jipli,Mi'‘i*s w’ex* (Mnjdoyid Ih.in ar* in»w m i 
the returns might he vei > laige. 

Of thn croj^s grown hy the ]»enpl(* indigo ami njiiiini are tin* i 
lucrative. The indigo plant is grown in large (jii.antilie-. in 
])hiin couiilry to (he muth of Moukden, and i.s trails] .ried tie 
to till' coast in cart.s, each ofwdni h e.nries r.itlnT irnw * Ilian a 
weight of the dv(*. The jioppy is eiiltiialcd wherever n willgi 
till* fTop bring f.ir iimre juotilahli* Kian lliat id' any other )*x»d 
Cot.ton, Hduieeo, ])nlM*, millet, wlieal, and harlev ax o(h* r . 
grown hy the Mam Imri.in lainier.s. 

//wtony.- Maneliovv, or more enrreetlv Manehu, is, as h.is hi . m 
said, not the name of the cimiitry hut of tin* ])eople who inh.ihil x. 
Tho mime is a modem one, Iniving lieen ado])(e4l hy a ruler who 
io.se to power in the heginning of tliu Idth eenlury. Hefox* II. . 1 ’ 
lime the Manchus w'ere mox* er less a slnfting pojiulation, wiJh u<» 
fixed location, and, heiug hroktoi iiji into a nuniher of tiii>»’-, tleo 
went mainly under Hie dislim livr name of those rhin.s whieh .il 
dilfere.nt period.s c.vereised loxlsltip over them. Thus undei tie* 
Chowdyuasly (1T22 W r.) wa* find (heni Kjndmn of as S» w>hiii, 
and at suhseouent periods they w'ex* kiiowm a.s Yili-low, Wnli- 
k«ih, Moh'lioli, ihdiai, Nm-liin, ami aerordiug to tlie ('him-a* hi.- 
toriaiifl also us KMan. 'riironghout tln ir history they apfiear a- » 
TUde people, thetidiUle llnw hl'oiighl to 1 lie ( 'hilii'se eourt consisting 
of Htono arrow'-hi’ads, haw hi, gold, and latteily gin.seiig. Assiini' 
ing that, a.s tin* < diim-.se .say, Un* K'ofans \vi*re Manchus, Hu* fust 
appeamnro of the Mam-hii-i, as a j)eo]>lp, in (’hina dale.; from tin- 
beginning of the loth ei-iiliiiy, when K'l-t.m.s h.iving first com|iji*X‘d 
the kingdom of Holiai crossi-d the fxmtii r into (Miina and est.ih- 
lished the Leaou or Iron d\ nasty in the northern ]>ortioii of tin* 
empire. These invaders wex* in their Inrri overthrown fwi)ci*ix 
turiex later hy another iniasioii from Manehnria. 'I'hese new' 
conqiierora ,were Nm-hins, .ami, thex lore, direct anecstors of the 
ManchuH. On sissiiming Hie impel i.il yellow in Chimi, their 1 hiet 
'adopted tlie tktlc of Kin or ‘‘ (InUleii ” for his dynasty. “ Iron ” 
(iiCanu), ho 8aid, “ ru.sts, hut gold alway.s keep.s its juiiity amt 
1‘olour, therefore my <lynast\ shall heealli-d' Kin.V In a little more 
Hian B r.entiiry, however, tin* Kiii.s were driven ont of riiina hy 
tlie Mongols under Jenghiz Khan. Jhit before the close of tlieir 
yulo umiraculous evTiit oeemiedoii Hie Slian-a-lin niount.iins whii h 
is popularly helioveil toliaii* laid Hie M-iais of the greatness of the 
present rnlors of tho enqiire. 'fhree he.aveu-horn maidi ns, so runs 
Hie legend, were bathing one day in a lake under the Slian .i-lin 
mountains when a passing inagpio droj>[)ed a ripe red fruit into the 
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laji of one of them. The maiden ate the fruit, and in due course 
ii child was horn to her, whom she mimed Ai.sin Hinro, or tin* 
iiolderi. When ipiitoa lad Aisiu Hnuo was eleclial din t o\cr three 
contending elans, and established his capital at Otole mai the 
Shan-a-liii monnt:iin.s. Hi.s reign, Imwi xer, was not o! long dnra- 
lioir, for hi.s Kuhjerts roso against liim nml muxteivd Idm, together 
VMlh all his .sons except the yoimge.st, t’anelia, who, Iikeilu nifant 
ll.iitu ill Mongolian history, was niiraeiil-»iisl\ saved Ixmi hi-s 
]»iir.sm*rs. Nothing i.s recorded of Hie tacts ol Aisin Ciom , i.-i 01 
except that he mimed tho people over whom he x igiied M mel.u 
or rule.” Ilis desis'iidaiils, through the x ^. uid I’jm. )m, t.dl 
into <-omplete otisciirity until about the middle mF tin* l»:th <■. ntiiii, 
when one of them, Norhaehi hy naiin*, a ehieliain ol a on. ill tiil»c, 
rose to power. Taking advaiit.igi* of the shitting sc.uci ot M.m- 
I'hnii.iii polities, Noiliaehi played with .>kill ami tl.xing iln* x'lc 
whh'li had been ]d!iyi*d by .leiiglnz Khan mox* th.tn Ihx ■ * cniiin.- . 
hefon* ill Mongolia. Wilheim gx-ati i *m eiss than hi-^ Mmig.iliui 
loiinlerp.iit, Noihaehi drew tiiln* after tiihr under hm swi\,,mi.I 
aftci nuiiicrons wais witli ( '01 m 11 ml lloiigolia. he e.st.ihlMlM><l l,i, 
riilo o\cr the whole of Manehnria. Heiiig thus the soii i. imj) ,4 iin 
emjiire, he, again hke .leughi/. Kh:m, mlopted for liim.srlf (he till * 
of Ving-imng, “ Hrave and Illii.str ions," ami took foi in', x ign il-.c 
title ol 'r*ecii-ming. TliirtiMM'ii yc.ir.s later, in Hil?, alter nnmi'rmis 
holder tight.s with the Hliine.se, Norlnndii drew up .a list of “seven 
li.iti*-.," or iiidic’tmeiits, ag:iii)sl Ins .southern iicighlxnns, and, iml 
getting the .s'.iti.srm ti«'n he 4 lemamled, dci larcjl war against Hicm. 
l ie* piogx'.ss 4 .f tfiii w.ir. tin* lia.slih p.itelnjl up ]ie.iee, tin* e(|nally 
h.xi V alli.iiM'e .imi its coixeijiiene. s, being riial l» is ol tdiincst* liLstor^ , 
hai i- l»een txati il of nndei tin* . 11 1 n le t 'n i - a. 

.\t the pre.si iit tl.iy the M.im hns aie i.ipidlv dv ing onf TmTot * the 
• juietlv a»Iv.inemg ( 'hinc-e seltltr.s. I>\ f.ir tin gX'iiti r iiiimher 4>f 
Hn* ]•x•'■ent iidi.il'it.inl \ • 1 M.im hiiii.i .in- Hliinaiiien. 'I’ln* Clnni-se 
s^.•,(elll of edm .itiori Is atlo|.liMl i \( n win le thioiigliowt Hm ia»ini(ty ; 
Hn* rhinese l.iiigua;*,** is t niuht in all Hn- liools ; and Mam-huii.i 
proini-'i ^ to liei-oim- helox* long a-, mm h a t hinc.se piovim-e as 
( 'hih-h* or Shant line. 

S«*e ?/v i>t <‘lhnn^ A/(t .K /i n ruf , (( nd 

hv Hn* lo‘\. Ale\:xnhr Willi, inxon ; 7/.^ Mumlivs, by lo-v. .lobe, 
lios^; 'l/ff»/-i /our Inr /^,fnu. (!' K. H ) 

.MANDKANS, nisx known ns Subiuns, N.isxrii'iiii.'J* 
xr StJxlmV ( 'll! isliiin.s,’ :in ( Iricntiil sect xf grenl, .nitiijnity, 
inlercsl ing to tlic tln‘olx!ji.iii a.s ulnixvt Hie xnl\ .surviving 
c\.iniple nf n roligixii cxinpoimilod of (’bristiun, bcatlicn, 
ainl dewisli elcnicnls on a t>J'c vvbioli i.s i:ill\ liiat of 

ancb nl ({iiosticisin. 

'Flic Mainl.ians, who can never Imvo b(‘(‘n minu-roiis, and 
arc now inncb dcM'avcd, are found in tin* nmi.Aiv lands ot 
South Ionia (al-lr.ilaili), the ain-iciit ufngo of .■•o inany 
drango seels, particiilarlv in the ncigblioin hood of Iki^rdifor 
r*n.,soiab), and in Klii'i/I.^laii (JH.-fnl, Sinister)." Tiny spiMi. 
the languages of the localities in vvliicb they an- Mttltd 
(.\rabicor Hor.siaii), but tdic laiignagi* of tln ir Kacicd bl•nl^.^i^• 
an Aramaic dialect, wbicli has its closc.st ailinif ies wi(!i (bat 
of tin; Habylonian Tabmid, wrilti'ii in a [ua nliar cliaracter 
snggt .stive of the obi I'alinyn-nc. ' 'I'ln* I'xi.sl i nei* <i| tlio 
.Maiula-aiis lias been known since tin; iiiidillc of t lie ITHi ecu 
tnry, vvlicn tbc lirst CJhristian rnii-.^iuiianL-.s, Ignatius a Jc.ui ^ 

* Tlie first ol these n. lines 1 iml Meiei.' .ii’s or M .rnl rli- ) is lliMt 

Tl I'N tlieiii -• 1*. I .tiid me. ins jycvfTrtff(U, toIii.-.M- s ol Hiiosi-^ 

^X"N“i:XO, toMf. II.-I-I Tlie Hno-i., ..| ^^}M^•h they 

i rof. theniseUes .'idliexnt. i-. :i p* V'^ in fu Hn* ;eon Miid 

pii-'.i..to’- know leilgT^ of lile " I -ee tx low ). I'he title X.'isor.i ini'-- 

i\i ;n e.iiding |.i Peli 1 iiTrinn, tliey give only to tlnisi* .‘inioiiii;; 

th.-ni'.elM w ho ni e ino- 1 ili-t ingmshe'l for kiiowhslge aijil i hai.u *• r-. 
J.ik*- the .\i.'ihie i! is originally nh ntu :d with the leiiin* oj ih.* 

h.dl hi :iHn n h.ilf .lewi-li ( hiisti.iri NaCa’/iaiot, ainl imbealt s an • :ilv 
coian M"M wilh Ih.il sect. 'I'ln* inapprofii i;Ue designation of St .f--! i 
( 'hii- ; I in ; .ni'-e-- Iroiii the « ai ly ainl imperfect ncrjiiaintanee ol ( hi 1 .1 ' in 
JIMS .l••n iiie who li.'ul x'LMxl merely to the ie\ei'( m-e m win. h the n c, e 
ol the lliplist i.,h«ld , 111 'ong tljeui, ainl their fie.iinnt h.ij'li m In 
He n de.'dinr" wilh ineiidu i . of oHm-I' eoTiiiimnioii » Ih.* .i. -1 mi M ■>.!. 
they l.ike i- S.ilii.ins, iu Aralne Siiliha* S.d.rk fx>in N3V 

t»» h i] tl/'*. Hue-. «hiimm' tlm t('leration e^ t. leli .1 l.y thi* Koj m [S-m 
r*, 7-’» . -‘4 17; ‘2, r»b) to tho.se of Hi.it ii.'iiiie. 

- Ihs-i-iit a<-couiits (It'S'J) x*])X-sT>iit llu-m ns '•hxinh to 'jeo lanoln--, 
aii'l "Cl ’ring :i in-w settlement on tin* Tigiis, to e.si.'ij.e tin per e. uln.ns 
to wlin li tin y ax* evposnl. 

S'ee .\oldek«*'s a4lniirahJe J/ioo/.V/s. //e (,'rn.r f.nh/ , li ille, 

* \(trnttin on'*/t/n'Sf riluiuny ct ci roniiii e/// N. 

ilome, JGa'J. 
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and Angelas a Rancto, began to labour among them I 
at Basrah ; further information was gathered at a some- 
what later date by Tiotro della Vtille ^ and Thevenot,® and 
in tho following century by Kaempfer, Chardin, jand 
Niebuhr. In recent times lliey have been visited by 
Petermaun*^ and Albert Socin, and last of all Lioutli'* pub- 
lished in 1S80 a full ami aeciirate account of tho manners 
jind customs of tho sect, taken from tho li[>s of a converted 
Man Javan himself. For our knowledge of their doctrinal 

system, however, we inu^t of course still depend chiefly 
ii[)ou the sacred books already montioned, consisting of 
fragments of very \.iiions aiitiquity derived from an older 
Jite future.^* Of tlioM* tin* largest and im)st important is 
tho Hldnt rnhUa nr “(ircat Book,” known also as (iiuut 
^treasure), ron.-d •! ing of two une<iual jv.irts, of wliieh the 
larger is <MllL'd “ yaniina. ” (to the right hand) and the 
smalliT “s'lo.il.i" (l«» the left hand), because of the innnner in 
which tlioy ore hound togetlier. in Peterina nil’s edition the 
former oc. npies threo Iniiulivd ami n inoty* live large fpinrto 
jrigcs and the other only (me hundred and tliirty eight 
'riuj former is iiitemled for tlie living; tlie latter coiisi.sts 
r'ljiedly of prayers to ho read at the burial of pi iesls. As re- 
gards doctrine, the work is cxhanstivii ; but it is eliaraeterized 
IhroJighout by ditfiisenosa, unci often by extreme obscurity, 
hL*>ides being occasionally sclf-contradictory, as might be 
e\[ie(‘te(l in a work which ctmsists of a number of unc*)n- 
jc'cled paragraphs of various authorship and date. Tho 
1 1 section of the “right-hand” j>art (tlie “Bonk of 
Kings”) is one of tho older portions, and from its allusion 
to “the IVrsian and Aiabiiin kings” may la* concluded to 
date from somewh(?re between 700 and 000 \. o. Many 
of the doctrinal portions may in substance well be still 
older, and date from the time (d’ the Sassanids. None of 
(.he MSS., li()wevi*r, are older than tlui Kith century.*’ 

The following sketch rcpn\sents, as far as can bo gathered 
from tliese lieterogtaieons .sources, the principal featnies of 
the MaiidiPan system. 'Hie ground and origin of all things 
is Pi'ni, or more correctly lYni rabba, “the great abyss” 
(citlicT I’ersiaii Pir, “old,” or from “to split,” comp, 
flic (liiostic ftv06^)j associated with wlumi, ami forming a 
friad with him, are the primal a'ons Ayar /iva rabba, “the 
great shining mther,” and rabba d'ckar.i, “tlie great 

^ ftt isi'fK'nrhreihinu/, juirt iv., fltm \m, 

“ U/t /^(’rauf, I’iiriN, ]USU. 

^ /!r,sr/i ini Orient, ii. -t 17 a//. 

* I.iniith, KimO’s snr hi Tifliijitni . . , ths Stmidun^ P;iris, 18S0. 

MSS. in tin* I’.iilish Muscinii, t}»f ifodhi.ni 

f.io'jiry, llio N.ilioimld «)!’ Fr.iiicc, aiul also in Home, 

\Vi nnar, .‘iml liorliii. 

'* 'rim lost priiiti'il cdil.itJii ainl IranstaHoa of the rahh'i^ by 

Miiltli NHiIkt*; {(oifi’.i’ j\tr,n r:i lifn'r Adfiini u/>/trfhffns^ o \ol.;. , 

MMi, fullowr.l by .1 loxicoii in 1S](5, .and an otioinas- 

hi-uii 111 I si 7'*, so ili'b't'tiN*' as to l»e ‘piilf lli« ij.itiic 

lifM.U '>1 Nd.iMi is nidvimwii to tin? Manda*aijs. IVt'-niiami’s 77//-- 
'iooi/s‘ ,v I. y* niKtiiiitH^ rifhii} T.th* r Afhnni” llatnt,, aj/n'i 
MiUtti.t >•} n ,! u/Dtui Jiitinh'i'i't y'l Vols, , JiCipsic, 1SG7), is JMl C’Xrflloilt 
liU'lal|o;_M.iplii,> ii jiii.diK lion of tin* I\'iris M,S. A rritnad odilion 
still n-iii.iii-. a d* : l' i!ituiii. \c\l in iiiijiorliiiu’i' to tlic *SVr//‘n rubful 
js tlu' Snhr, (,!• lloolv of .Jolin,” otlicrwiso known as tlic 

J/riUrlf"- i> Mu ' ..1 “ s of llwj Kiii^^,” wlii«*h lias not as 

yc*t bctii .s , ,i wbolc, altlioiiLdi jHirtmns liavi* Imth ]in]ili.sljcd 

hy I^oisbri'Ii ;oi 1 'T’.iii . II ( -<(• Afi(.srtf,ii iith/. </. /.//., 18o7. 

.Hiid Sl.iiidliifs r/n/. //. (/,sr/f. f/. Jhli;/ If. *^ittnilrJn'r, 

'I’Im- A . / J .'ff A7oy/./sY/, “ Qnintcssoiua* ’’), or, at’Cunl- 

iiijirto itsfullrr litlo * J.inhim" mh insln' tV nuiMu'ithtl (“Son;.'S 

and T)is<*onrs4»,s ol li.tiili 'u ;ui<l l!if AmtmI,” li/. , of tin* soul alter 
vlcath) Inu bt'rii .'uliuir.iM\ lalio/i.iplxMl by Knliiiir (Sluttj^art, 
1S(J7). Jt if' aKo kiioVMi fi' ii> MrufUlut ^ “ IJook of Souks,'* 

and besides liyinii*' and iIocIiuilI diM-oiirM’s eontains jmiyers to be 
olleied by the jS’M'sts at .^.n iiine anil at meals, as well as otlier litiir- 
/i< al matter. The Mand;eay mai’.a-e .Miviee oeciirs both in Turis 
•ind m O.xford as an inde])endent 'I’li.; Dunm, hitherto niipiib- 

lidied, eonuiins the ritual for atoiieMn nb Tlie .I.Nyh/- nin//eds//c, or 

iJ-jok Ilf iijo Zedi.ii ," is ashi'tmi.al Oj -lu.dli'r jhcll-s muuyaio 
ami usimI lu amulets. 
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spirit of glory/^ UBually called simply, rabbA The 
last-nam^y the most promineni of this three, is the king 
of light properly so called, from whohi tho development of 
all things begins. From him emanates T^rd^& rabbii, 
“tho great Jordan,” which, as tho higher world soul, 
permeates the whole aether, the domain of Ayar.. ^^' Along- 
side of Mdnd rabba frequent mention is made of D^b^thd, 
his “image,” as a female pi)\ver ; the n^nie. “ ima^ of the 
father” arises out of the same conception as that which 
gives rise to the luimes of o-iyi) and twova. among thSf 
(ireek Gnoslic.s. .Miimi rabba called into being the Mslhesl ^ 
of the mons priipcrly so-called, lJayyi5 KadmAyA f^Tninal 
Life,” ami then withdrew into deepe.st .secrecy, vislblo indeed 
to the liighc.st but not to the lowest neons (comp. %o4>W: 
iiud WpijTriiTtnp), yet xiiiinifesting himself also to the soula 
of the more pious of the MaiKhcuns after their separation 
from tin; body. Primal Life, who is properly speaking tho 
Mamln*jni god, liastiic s imc preilicatc.s as the primal^ spirit^ > 
and every prayer, ns well as every section of the sacred' 
hooks, begins by invoking him.™ The extremely fantastic* 
delineation of the woild of light by which Kayye ICadmdy^ 
is surrounded (sec for example the beginning of Sidrd.' 
rithfui) eorn.sponds very close!}' with tho Manicha^aH 
description of the abode of the “king of the paradise of 
light.” The king of light “sits in tin* far north in might 
and glory." Tin^ Ihimal Liglit. unfolds Jiinisclf by five great 
branches, vi/., “the liighcst juircst hghb the gentle wind,' 
the harniony id’ sounds, tlie voice of all the icons, and the. 
beauty of their iorms,” all these being tn*ated as abstrac-' 
lions and ]>eiM»nilicd. Out of tho further development 
and coiiibinatioii of these jirimary manifestations arise 
iiumcruus icons ('rthre, “splendours.” from “is rich”), 
of which the mimlu'r is otten .-tuleil to be three huudrjed. 
and sixty. They are divided into a number of classes 
(kings, liypostji>es, foimis, Ac.) ; the propiT names by which 
they are invoked are many, and ft>r the ino.st part obscure, . 
borrowed doubtless, to some extent, from tho Parsoe 
nngtdology. From the First Idle proceeds as a principal 
eimination llu^ “Second Life.” 11 ayye Tinyilm', generally 
called Vushaniin. ^Piiis last imtm* i.s evidently meant to 
be Ifebrew, “Jehovah t>f fin* heuven.s,” tho Ood of thei’ 
Jciws being of a secondary rntdv in tlie usual (Inostic style. 
The next emaniition after Yikshamin is ‘Min? messenger of, 
life. ” (Mmid/i d’liuyyd, literally yi'<7>(r/s rij'i the most 

important iigiiie in the entire system, the mediator and 
redeemer, the Aoyns* and the Christ of the Manda?ans, from' 
whom, as already slnted, the}' take their name. H© is 
oceu.sionully also called the primal msin, CiibrA l^^dmdy^ 
as ill the Kalibida and by Muni. Yi'ishandn desired to 
rai.se hiin.^elf above tlie iVimal Liglit, but failed in the 
attcnqit, and wa.s puni.shcil by removal out of the puro^ 
adherial world into that of inferior liglit. The one world 
is sei»arated from the other by water channels 
JMayyi*). Manda on the other hand continues with tb© 
First Idfe and 3lam'i ral)l){i, and is called liis “beloved ©on,”, 
the “ lir.st born, “ high prie.st,” and “ word of life.” MapdA 
makes his apiieiirance in tho visible world in a serie© of 
incarnations beginning wdli the. three brothers Hibil,> 
♦Shitljil, and Annsli (late J ud:cf>-Babyloiuaii transformations: 
of the well-known names of the l)ook of Uene.sis), and ending 
with John the Bapti-st. Of the first three the nnost highly 
honoured is Jlibil, almost invariably referred to ©» 
brilliant liibil”; he is tho alter ego of MandA, his 
this jircsoni world, having the same predicates 
same activities, anil is the Jesus Christ of the Manomhs;. 
The Second Life, Ytishamin, has as th© last of thropBOna 
ITayye Flftiiyc, the “ Third Life,” the mostdisti ngpi^hgd.^ 

^ The u-ii; nf the word “ life ” iu u personal seiMei^Ksaal ip 'Onos- 
f ti'isiii ; <*onij»are1 In* Zw^ nt Valontiu, and ©l-hayAt.al-fliaal^ttia, “tho 
dark life,'* ol' Maui iu the J^VirisL , ^ 
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the ' UthrcS, hence naually called their father (Abji d' *Uthr6, 
Abdthtlr). His usu^.l epithet is “the Ancient” (‘AtikA) ; 
and ho is also, call^ “the deeply hidden and guarded.” 
He stands on : the borderland between the here and the 
hcreafteTt'like the .mysterious TrpctrjSvin^s rpCro^ cn* smt‘x 
tertim of' Moni, Trhose becoming visible will betoken the 
end 'of the world. Abdthdr sits on the furthest verge of 
the irorid of, light that lies towards the lower regions, and 
wdgh&lh his balance the deeds of the departed spirits who ! 

to him'. Beneath him was originally nothing but 
#hi^ .void with muddy black water at tijc bottom, in 
wlii^h^s imago was reilected, becoming iiltinmtely solidilled 
inter PftAhfl,' his son, who now parlakes of tlie nature of 
'matter/ The demiurge of the Mauda*!ins, and rorrespoud 
. ing to the laldabaoth of the Ophites, he at the instance of 
his father frames the earth .and men, — -according to some 
passages in conjunction with the seven bad planetary 
S|[»itits. Ho created A<l:ini and Kve, but was unable to 
toake them stand upright, whereupon liibil, Shithil, and 
.j^fiish were sent by the First Life to infuse inUi their forms 
'/Spirit from MAnA riibba himself. ]libll, at the instance of 
.the. ‘supreme Ood, also taught men about the woild of 
V: light and the ieons, and ospi'cially gave tlierii to know that 
' ttot P’tahilbut another \vas their creator and supreme (hul, 
who as “the great king of light, without number, without 
limit,” stands far above him. At the same time he on joiuc d 
. .the protoplasts to mnrry and people the world. I‘'tuhil Juid 
now lost liis pow'cr over men, aiul was driven by hi- father 
• out of the world of light into a place bcnsatli it, whenn^ he 
* shall at the day of judgment be ruised, and after reci i\irig 
biiptiKm be made king of the/ Uthre w’ith divine honours. 

‘ '.The undeiworld is made up of four vestibules and thive 
hells properly so-called. ^I’lie vestibules have each two 
...Idlers, Zartay and Zartanay, Hag and AJag, (.laf and 
. , . G-afau, Anataii and Kin. In the highest hell rules alone 
the grisly king Sl/diini, “the warrior”; in the stoi\ 

'* immediately beneath is (Jiv, “ the gi eat” ; and in the l(»we.-4 
vis Knin or Karkhin, the oldest and most powerful of all, 

' .commonly called “the, great nionntain of lie'll!” (Tina 
' ’ rabbit d^besni), but also “tlie lirst-born of darkness.” lu 
•the Vestibules dirty water is still to bo met wn'th, but the 
V' hells are full of scorching eonsuming lire, c.Ki:e])t IvriinV 
'domain, where is nonglil but dn^l, ashes, and vaeanev. 

/ ,Ipto these regions descended liibil the brilliant, in the 
■..power of AiAuA rabba, just as in the Alanielueun mytholog) i 
the “primal man,” arineil with the elements of the king of 
Hght, descends to a contest with tho primal devil. Hibil 
' '.liugera, gradually unfolding his power, in each of the 
i ! vestibules, and llnally pas.sing from hell to hell reaclus 
' KaHoim. Hibil alhiws himsulf to bo lialf swallowed by 
; the'moiistcr, but is unhurt, and compels Lis antagonist to 
'^jr^bgnize the superiority of Alaiiii rabba, the Cod of light, 
to divulge bis profouudest secret, the Jiiddcu iianie of 
' .nlai^ess. Armed with this ho returns through the sne- 
/’^sivb hells, compelliiig the disclosure of every secret, 

. kd^ptiviag the rulers of Ihei# pow'er, and barring the doors 
/^.^‘the several regions. From llie fourth vestibule he 
,,^;::brodght the female devil lluha, daughter of Kin, and set. 
over the whole four. This Kiiha, the mother of fal.se 
lies, of poisoning ami fornication, i.s an anli- 
parody of tin; Uiiha d’Kudslid (Holy Sjurit) i»f I 
Church. Shu is the mother of Vr, tho 
fire of hell, who in anger and ])ride made a 
, 6&SCt on the world of light (conn)are the similar 

ia the Munich a*.au mythology), but w'as 
Hibil and thrown in chains down to the 
water,” and imprisoned w^ithin seven iron and seven 
gweja'walls. By Ur, lUihd, wdiile l”Uihll was engaged in 
hia’Vtork of creation, became mother of three* set.s of seven, 
twelvfe, a&4 five sons respectively ; all were translated by 


Ftdhil to the heavenly firmament (like tho Archons of 
Mani)^ the first gtoup forming the planets and the next 
the signs of the zodiac, while the third is as yet undeter- 
mined. Of the names of the plunots Kstcra (Istar, Venus, 
also called KdhA d'Kudshil, “holy spirit”), En]>a (Xebo, 
Mercury), Sin (moon), Kewan (Saturn), lUl (Jupiter), 
and Xirig (Nirgal, Mars) reveal their Ikibyloniau origin ; 

I J or II 11, the sun, is also known as Kadii.-h ami .Aduiuiy 
(the Aduimi of the Old Testament) ; as lord of tin- jilaiuUiry 
spirits his place is in tlie midst of them ; they are tin* 
source of all temptation and evil amongst men. 'rhe 
Louses of the planets, as ^vell as the earth and a seeniid 
world immediately to tho north of it, rest u})on anvils laid 
by Hibil on tho belly of Ur. 

In the Mandieim rei n-esentaiion the sky is an ocean of 
water, pure and clear, but of more than adamantine solidity, 
upon which the stars and [danets sail. Its transparena 
allow\s us to see even to tho pole star, W'ho is the ccntial 
sun around whom all the heaveidy bodies move. Wearing 
a jewelled crown, lie stamLs bel‘i>iv Abathui/s door at the 
gate <»f the w’orhl of light ; the Alanda’ans accordingly 
iii\ariably pr.iy with tluir faces turned northward. 'J’lie 
eiiitli is conceived ut as a round disk, slightly sloping 
tt>wards the south, surrounded on thue .sides by the sea but 
on the north by a high mountain of tnn|Uoises ; bchiml 
t lib; is tin*, abode of the ble.-t, a sort of intt riur [>arudi.-^e. 
inhwbiled by the I'Jg}pliaiis drowned along with Pharaoh 
in the. I*ed S’ja, whom the .Maiuheaiis hii*k upon as tlu ir 
ancestors, Pharaoh himsilf having been their lir.st high 
prie.sl and king. The total duration of tlie earth tln‘y ii-\ 
at four hundred and eighty lliuilsand years, dividetl into 
seven epoeli.s, in each of which one of the plain ts rules 
'riie Sfi/tti linbld knows oL three total destrudion.-i of the 
Jinmaii race ]>y lire and water, peslileiici^ and swoid, a. 
single [Kiir alone surviving in eaeli case, in tlie Manda an 
view tho Old Testament saints are faho [iropliet.-i ; .'-nch are 
Abraham, who arose six tliousaml yi‘ai.i alter Nu (Noah) 
during the reign of tlui Sun, Mish.l (Mosei), in wlm .e time 
the trim religion was profe-‘-ed by Ili‘. Egyptian;, and 
Sldimuii (Solomon) bar Davilli, the loiil ot the tUnum.. 
Aiiollnu* false pio[>het and magieian was \'islni M’shilii. 
wlu» wa-. in fact a manifestation of the. i»lan( t Menairu 
Foil\ two years befon*. his day, under King Pontius Pilate, 
tlieielmd appeared the true j)ro]»liet Valiya or John son ol 
ZiM-liariah, an incarnation ol Hibil, of whose birth and cliil ' 
liaod fantastic, storie.s are tohl. A'iili};i hy a mi.- take gav•^ 
liaprism to the false Messiah, \vlu> had feigned Jinmility; 
on the completion of his after iindcii^oing a .^eeming 

execution, he returned clothed willi light inio tlie kingdom 
ol light. As a contemporary of ^’ah \a a ml the fal^-e Me.^siah 
llihira younger brother Aniisli 'Ldhr.i came down from 
heaven, caused laiuselC to be. b.ipti/etl by \ ahya. wrouglit 
miiaeles of healing and of raiMiig the dead, and Inoughfc 
abiiiit tin* erneilixion of the J'.d-' .Mc.-dah. He [a'caclied the 
true nligioii, de.stroyed Jerm alem (“ Ihashlam,” /.c., “the 
devil tinislied it”), wiiirli iiad been built byAdunay,disper‘'ed. 
o\er the world the Jews who had put Yahya to deatli, and 
]in:vions to his return ini » the W'orlds of light sent bath 
three hundred ami sixty projJnils for the dilVurtion ol lie 
line n ligioii. All thi.s speaks of inlenso Jiatred alike of 
Jews ami (’hristian,'. ; the fasts, celibacy, and nionaslie and 
anc' onU lib of 'he latter are pci-uliarly Injection. ' ' ' 
the Mamheaiis. wo hundred and toil yeais aftii tie 
app aiing of the false. Alcssiah tljin‘ came <► lii 

tv thousand saints out of J’lniraoli’ . woi I t.d.e. ihi 
place of the Alamhcuns, who had b* cncomplelcly < vliip-.t* d, 
their liiLdi la iest had his re-»idem •' in J)ama-cn.'. 'i'li last 
falst! pHiphet was M’liamni.ad or Aliniat li.ii Li.''baC 
(.Mohammed), but Aniisli, who r« inaim ti cle:. - iM'.sid.; him 
id liis iiuinediate srcccs.-Durs, preventLd ugaiusi 
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the true believers, who claim to have had in Babylonia, 
under the Abbasides, four hundred places of worship. 
Subsequent persecutions conipelkid tlieii* withdrawal to 
* Aniiiij'irah in the neigbbourliooil of ^VJisit, and ultimately 
to KhdzistAn. At the end of the world the devil Ur will 
swallow up tlie earth and tbe otIii*r intermediate hiifliLT 
worlils, and Ihcireupcm will and fall into the abyss ] 

of «liirkiK*ss, where, aloiij^ with all llie worlds and [lowors 
(jf darkness, he will iiltini.il tJy I’l .im‘ to be, so that thim^T- 
forwarJ the iiniver. e will ( midst of but one everlasting^ 
world of liij^lit. 

'I'll!' (Ml f ltd' •! Jh' ■ iM .111*]. iTOi inyhti'lirs jiic till* |ii ii .1-, 

W'lio :« Ijiyli i! |•••\\'|• jiimI ^<u■i.^l n-:;ir.l. 'I’iii* jnii *1- 

huud Ills Ujh •• 'ji.il- tl) tin* Sirk.nul.i nr iliMimi i-, ^ciii i.jlly 
from < j'i '' ImI «.r l.mniit's, and must In.* willmuL 

l)Oili\y lilfini -li I'll'* i null. I ill’ fur <ii iln s must li” ;il niii«*l« • ii 

;\i‘:trs<*ld ;uj.l lir..’ ii ii.li r' *iii* I \m 1 vr yi :ii\s' ]'0’]>.ir;ili«>n ; he is t1i< n 

ijirihtiiii Id ;i tli.' pi it* .1 lin'ni in tin* of n-liifion. 

{2) 'riif r.umi 1 i ' “ 'I'alFfiiilii,” miliiitnl ”) or \i ord.iin«*il 

l>y ii hi-li'ip ml twn piii’.r^ or hy four ^irifst*- jiitcr .*i hjipi' and 
txlii’iM Iv pia.lul of pi cp II at ion. (,‘i) 'rii«* (lanyivi.i 

(■‘to. I iMii 'lor hi .liiiji, llio hi;dii*.'^if d h'nil ary, is ch<iM_’ii fiom tlio 
wlioli’ (it ilu' 'raimid.is alter a vanoly of Ir.'-l:-., and po.ssi-KscH 

iiiiliiiiio I .ill* Inn il v o\ ei llieilir^ry. A siipn-iiie pi ic-i ly lank, 111 it 
of L'l-li 'oiiiM.i, oj- ‘Miead of tlio pfople,” i.-, n‘i'i>;'iji/(*il, hilt, only in 
; .’oip I- ilii* tiling oi I'liai.ioh 1 liis .so\ ei i i'.'ii ptintiii«aie ha> 
i.jily iiiii h. i n lilli’ 1. 'Phi* pi i. .1 ly dies-, \\ lii. h is all w iiile, emi -i -Is 
'll di iw. I-, loi upper i^.iruieiil, and a .‘;irdle with the .so-i*alIed t.i'^.'i 
or “(onsn”; in .ill eenMiionies thi‘ eelehr.uit-j inu-t he li.iieloot. 
Ily tar the mod fii'ipnmt and iinport.mt of tlie j eli'.'ions eeicnmiiies 

Ihit of hapti'.m (madait h.i;, wliieli is calli-d fm in a Mitiify 

«»f ea-. '. not only tor ehil Iren hut lor adiilt-i, where eoiiseeiatioii or 
j uiil'n' itmii is leijuired, iis lor eMLiiiple on all •sinid.iNS .uid tVa* l. 

alter toiilaet with a tleail hody, aft«r r. luni liom a’nio.id. 
alti’i IM L'jlei f of ;oiy foi’inalit v on the pai t of a pi le*-! in tin* (li’-eliaip,e 
«d lii.< luiii'tions. In all theso eases liaptism is perforine 1 hy total 
ininn I imi in imiiiiiiL' wilei, hut dining tin* live days’ ha[disnial 
h ■'hv.d till’ lite is oil .ei\ ed \\holi -,ale hy lui’i’e .sprinklin;' ol l.ir;je 
ni.i-isi’s of thi‘ faithful at. onee. 'I’h*’ Mand.e.iiis oh-erve also w itli 
the elements of inead (peht.ii and wine (niamlMi^.i, 111. “ fount.iin’’) 

.1 sort o| eiieharist, wdiieh Inu a .spi*« i il .sanetil\ iiii^ i*Hieac*y, mid is 
n.^nallv ili.'.jiensed at festivals, Inil onh to haptio d fH’i.soiis of ^.jood 
jepnie who Iiava ne\er willingly denied tin* .MandaMii f.iith. hi 
receiving it tin* eonimiinieaiiL iniet not, loueli the ho.-,! with liis 
linger; otlierwisii it loses its virtue. 'I'he ho-ils am iioele hy tlm 
prie.sks from nnleaxeiied fine flour. A peeiiliar art of piety is for a 
Jayin'in nndei tlie -^mid m<'e, of tlie hivhof) to leeeivi* the. inasselcrlni 
I “ • levalion" ). an. I tin n liv heeome a.soit of aseelie, a sh.alin.iii.'i tah;l 
(“ really ]ieilei 1''). 'fill* i\la]id.eaM plaeesof Worship, lieiiiL^ de.sij^ued 
<nily lor fin* piie-ds and tln*ir assi.d.inks, aie e.xee.ssivcly .small, 
and very simply fnmi-lied ; two wiinlow.s, a door that opens 
towards the .sontli '^o that tlmae wlio enter lia>o llieir faee.-i tin lied 
lov/.iids the ]iole st.ir, a few ho.irds in the eoriier, and a j;ahled loot 
completi; the wlndu .stiueluie ; tluTe is neither altar nor dei*oiatiou 
f't I Tiy kind. 'I’ln* nei'^hhoiirhood of rniinino water (lor hapti*-ms) 
IS eh-.selllial. At the eo||see?’.i1 ion of a ehllP ll the saelilii'O of a ilovti 
• tho bird of Veim^) lias pi na* aimniij^ the eereinonie.s. Piesides 
Silnd iNM thei* lie '-i.v ;;ie.it fe:i-,ls tl ) that of tin New Year (Nauiu/. 
la^'h.h, on tile liid day t)f the lira moiilh of winter; (‘J) Deliw.l 
It nhi.'i, tin: aiiniveisary of the hajipy return of Ilihil Zi\;iirom lh<* 
kingdom of «1 irkness into th.it of li';ht, laslin*( live days, het^innini; 
•aith the iMli of the jirst month of sprinj^; (li) the M.irw.'ui.'i, in eom« 
m-’iijoraiion o| t lie drow’iied lv_'V])l i.iiiH, on the jirst d.iy of th*‘M*eond 
Mioiilh of .spi inir; ( 1) 111 ,. hve da N .s’ f»apti*-mal fe’.lival (p.int di.i;, 

'lim chief fiM-t, kept on llie liv<* inleiealary da\s at the end of the 
•eeond monlii tA -nmmi*r, - ilnrini' if-- eoiitinu.iiiee every ^landa-an, 
i.'iulo and fem.de, mil'll dies.s in white and hatlie thriec dally ; (i>) 
Dehwfi d’iiaiiii.'m i, in honour of one of the three hniuln'd and sixty 
MItliras, on tin fti-t d.iy of the .seeond month of autumn; (0) Kan.slm 
Zulila, the pi' pai.ilioM Ira-t, lield on the la.st day of the year. Them 
are also fast d:i\.s ( lik-d m’h.ittiil (Ar.ih.), on wliieh it is forhiddeii 
to kill any living tliino oi- « flesh. 'The yi*ar is .solar, and lias twelva 
months of thirty d i\.^ eai li, with live inteiealary ilays hetweeii tlm 
ei^^hth ami the ninth month. Of the .seven days of the week, next 
to Sunday (iiah.slKd):l) 'flmr .tl.iy has a special saeivdlie.ss as tin' tiny 
,.f llibil Zivii. As re^^•lrd . m-j uku o, ( npatioii, the present Maiidieuns 
am goldHiiiitliH, irouwoikei^,, .nul fictuM* and ship «•al■penU^r». They 
^•riii'ti.so tmlyf'ainy, the N'efnt loihfm l.-iyino ;^reat stres.s njioii the. 
duty of pr(K!reation, but few of lln in me rieh enou;.di to iiiaintaiii 
more than two wives. In the 17ih i enturv, according to the old 
tr-avellers, tlioy nuinhercd about wJO.OOu families, but at the ]ire.seiit 
day they lianllv number more than 1200 souks. In external 
ajipMi.inee tlie Mamhean is ilisiiti^ui.slnd liom the Mu.slem only 
by a biuwn i iiat and a ]»arti-eoloured lieadcloth with a cord Iwiatcd 


round it. They have some peculiar death-btul rites ; a deacon with 
somo attendants waits upon the dying, and uh death approaches 
administers a bath first of warm and afterwards of cold water ; a 
holy dress, consistin'? of seven pieces (rasti), is then put on; tlm 
feet an; directed towanls the. north and tlio head turned to the 
south, so that the. hody faces the pole star. After tho burial a 
fumual foasl is Imld in the Jiouse of inouming. 

The Maiidieaiis are slrictly mlieeiit about their theological dog- 
lo.'LS in tlie ])re.seriee of stiJingers ; and the knowledge, they actually 
pittsc.ss of llicse ks exlii’inily .small. The foundation of the syatein 
ohviou.sly to he sou;.;!!!, in (Jnoslieism, and more particularly in 
the older type of licit durtrine (known from the sertieiit symlKil a.s 
Ophite or I\'a4is.,ene) wliieh nhtniiiisl in J\leso)iotami:i and Further 
Am.i geneially. Hut it is i tjually ]»l;iiii llnit the. Opliite nuclfius 
Ij.i.'i fioin time to linii' nceived \eiy niinierou.-J niid oftefi cun- 
i>ii’ily peiveiied a'ji iviimis Imm H.iliy Ionian .ludaisiu, Oiicnhil 
< In i.slianity, and Pai.sisin. exliihiliiig a striking oxaiiiple of 
I li’ligioiis M iicreti.',m, In the (iiiosli.’. basis it.self it is not diflicnli 
I t'l icr(»;^ni/(.‘ tin* /^i in i:d fi’iitiiris of theviligimi of ancient llahv - 
! Imn.i, .ind thus wr an* liiiUiL^lil iieiiri*r a soliitioii of the prohlom a.s 
I to the oiigiiM»f (hioNiKism in grn(*ral. It is certain that Haby Ionia, 
i!i(*M‘at (if the pM’-eiit .Mandieaiis, iim.st ho reg.’irded also as lie*. 
ei idle in wliieh tin ir .'-ysfem was reared ; it i.-i ini])o.s.‘,ihle to tliinl; 
o|‘ IhtMii a.s eoiiiing thui) I’.ili stinc, or to altiihiite, to tlieir doctriue.N ,i, 
.Ifwi.sh «»r ( ’hii-,1 lan iiii;.'in. Tln-y do not spi ing historii’ally from tlio 
, dis( iples nf .Iiilni ilir fl.iplUt (Afts wiii. xix. Jlncoff. Clem, ^ 

I i. oil ; the ti.'i(litii>n ni wliii'h he and the .loiihin tigure so largely is 
1 imt origin. il, .ind i- liM ii lme wniihless ; at fhe. same time it is tiem 
til. it their h.ipt I'.mal pi.iAis and its int(*rj»r(.t.itioii ]diico them in the 
.same leligion.; gmnp w it li I In* I leii.ertih.iplists of Hiisehius (//. 7i,'.,iv. 
22) ami l‘lpi[.h;uiiiis (//./v*., wii.', nr with tin* sect nl disciples of .lohu 
w lio ii*ni.oin*il a]»ai t J mm ( ‘liiist laiiit \ . 'I’lnir iev<*rence. for tlolin is 
of a pi'*co with tln ir wlnvle sMn ii’lizing atlihiile towanls the Kew 
'r« Nl.ilin'llt. Indeed, a-h.is h« eii eii, liny lippr»»]»l illte, tllO OUtim 
persnn.’ile of the I'dhle li'»in .\d.im, .'^eth, Mud, l^ll(»s, and Pharaidi 
to.lc.siisand dohn, a tihetininenon wliieh he.iis witness to the «‘lose. 
relations of the Man. Lean doetiiiic, .it the time of its fomnitiou, 
both with .Iiiikiism an I I 'hrist ianil y,- not the less eh»se beeaii.so 
they w« le reiiilions nl hostility, d’ln* lusioiy of nligioii tiruKimUs 
other examples (if the •legi.id.itioM of holy to demonic iiguros ou 
oeeasiun of leligicijs sidii.nM. d In* use of tin* w«»id “doldaii,” evt« 
ill tho ]»lur.il, tor ‘‘r.:iered water," i*; preei’-ely sindhir to tlgit l>y 
the N.ia.s.«**nc.s di"-eri!»ed in tin* /'lii/o^o/t/n<nn‘it(t (v. 7) ; there. 
0 fi<yas denot<s the .spiiitnali/ing, .sanetifying fluid 

whndi pervades the wtnld of light. 'I'he notions of the Kg^plians 
and th«‘ bed Sea, acci oilin'^ to the same, work (v. 1(1), aie used by 
tlie TeiattC iniicli as by the Mand.rnns. And the position aHKiglied 
h\ till! S'dlikiiis (IiT/f/mcni) to Selli is ]in*eisely similar to that given 
by the Mainiaans to .M»el. Hoth alike are meiely old lkil)yl(mia.ii 
divinities in a new^ Hildif .al gaih. 'fhe gene.sis of Mainhei.sm and 
the older giiosi.s from the. old and » I.ihmiite l*ahyloni<i-( Ui.ildaMli 
religion is eh*.irly .sei n also in tin* fail th.il tin* mimes of llie old 
pantlieon (us for example tho.se of tin* ]danetaiy divinities) are it'- 
tuiiicd, hut 1 heir Iioldcr.sdcgiiuh'd to t he. position ol (h*inon.s,--u con- 
clu.sioii confunud by the fact that the Maiidii'aiis, like the allied 
ophites, I’eiattC, and Maiiielncans, cerlainlv have their original scat 
in AIi’.sopot.imi.i and Ikibyloiiia. Oicat caiifioii is necc.ssary, in tho 
pri‘scnt state of onr knowledge, in the use inaile of tile resnllh of 
(•unciform decipherment in lelation to Ilaliyloniaii mythology ; but 
.so m lull .se»‘ms ( dear, that the trinity ‘d Aim, Pdl, and Ksi in tho 
oltl IJabylonkin leligiou has its eoiinlci pai t in the Mamheaii l*ir», 
Avar, ami Maiia nibhii. The D’.nutha of ^M.aiia is tho Dainkimi, 
the. wife of Ka, mentioned by D.imaseius aa AavKij, w ife of ’Acs. 
^Maiidil d'hayyd and Ids image llibd Ziva with his incariuitioti.s 
clearly correspond with the old Ihibylonian Mnrduk, We.ro 
dach, the “liisL-borii" sou of Ka, wdtli his incarnations, tho 
chief divinity of tho city of Hnbylun, the mediator and re- 
deemer in tho old religion. Hihil’-s coiit(*st witli darkness lias its 
prototyjic in Mardukks battle with ch ios, the dragon Tiaiiiat, wiiicli 
(another striking ]»arallel) partially hwji11ow.s Warduk, just aa i<i 
related of Ilihil and llie Man iclneaii primal man. Other featuius 
arc boiTowi'd hy the Maiidiean mythology under this head from the 
well-known epos of Islarks ad xiifcroa. The. sanctity with 

which water is invested by the Mnmiicans is to be explained by 
tliis fact that K.i has his .scat “in the depths of tho world sea.** 
C(tin].iLru K. Kp‘'sK*i'm iirtii-lv “ Miiiulii'T ’* Jn Ilorzoc riltt’.s Renl-HtcyktopUdi*, 
and the sniiu* aiitluirM payiiM*, “ ri*b(jr ((IiuhLs u. {iltliul)>loni.sclie IteRgtoii,” in the 
jWmndh, d. jiin/ten vUerriutionalcn OrtetUaltatett-coitgressea zu Jteirlin (Derltn, 
is.si»). tK. K.) 

l^TANDALAY, tho capital of Independent Burniah, is 
situated about 2 miles from tho left bank of the Iruwadi 
river, in 21" 59' N. lat. and 96" 8' E. long. It was 
founded by the king of Burmah, who transferred to it the 
seat of government from Amarapura in 1860. The city 
proper is laid out in a square, each side of which is a 
little over a mile in IcngtL It is enclosed by a crenel- 
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fated brick wall 20 feot bigli and 3 feet thick; the twelve 
nates (throe on each side) are surmounted with wooden 
watch-towers. A deep wet moat, 100 feet broad, with its 
escarp 60^ feet from the walls, extends along all four sides ; 
it is crossed by five bridges. The palace of the king 
occupies the central space of the city ; the walls of its en 
closure are laid symmetrically with those of the c ity, and 
<iach face is about 370 yards in length. Tiie outer fi ner, j 
consists of a stockade of teak-wood jio.sts fct‘t high, I 
and within it are threo suc.cessivo enclosures, bounded by ! 
brick walls. The [lalace is built within the inner enclosure ; i 
uud its front, which faces the cast, coiituins the gieat. li dl ‘ 
t)f audience, 260 feet long, coni|)osed of teak timber, elabo- . 
ratcly carved and gilded, erected on a terraee of briek\M»i k ' 
10 foot high. It is in the. form of a ei»lomi:id«*, iIk^ n iilinl 
part running back, forming a nave with t w«) sici i ai^Ie-,. At 
the e.\.tremity of this na\e is a space likt*. a chancel (>;jld i 
to be the exact centre of the « ity) wJiere stands the thioiie, | 
over which rises a graceful gililed spire, visible fiom all i 
parts of the city and suiTounding cuuiili y. Another fr iinie. | 
of the complex palace buildings is the lofty cumpanile. 
Around the palac.e wall.^ a wide space ha-i been laid out- as 
an esplanade, on the fiirtliea* margin of which are siliiatt-d 
most of the lioLises of thi^ piinees, minislers of state, and 
court oUicials. The city may be said to consist of two ]».ii t 
intramural and extramural ; the stri'cls in the lorne riun 
parallel with the walls, diviiling the, building sites into led 
angular blocks. 'Ihc majority of the lu)n.-.e-s are const rndi d 
of bamboos and bamboo imitling, sliglit.ly raised from Ihe 
ground on posts, with here ami there a few biiek and 
wooden buildings. The streets inside the city are veiy 
wide, the princfpal ones being liiieil witli lamaiind tue- 
Tn the suburbs the roaibs are laid out with something ol the 
same regularity as in the city, but are of less width, with 
the exception of the principal roail, the Kiiladaii or foreign 
quarter, inhabited cliielly by Armeniaii.s, AInghals, and 
the few’ European residents. Idie number of housi's in 
the city and suburbs is said to bo, in round number-, 
12,000; and tlie population is rmigljly t‘,stlmated at 
65,000. Monasteries and pagodas are dotted about in 
open spaces, both wutliin and without the walls. 

W’eavuig is the principal manufacture. 

Ky telle, fiiinna J'a.sf and /Ve.svy#/, IST-S. 

MANDA^IITS, WuiT of, in English law’, is usually 
described as a high prerogative w rit, containing a command 
ill the imine of the king, and issuing from the King's 
Bench, directed to persons, corporations, ainl inferior courts, 
ordering llieiii to do a specilic act within the <luty of their 
office. Direct orders from the .sovereign to .subjects eoni- 
nianding the performance of particular acts w^ere cumiiioii 
in early times, and to this cla.s.s of t)rdcrs inandanjus 
originally belonged. It became customary for thef’ourt 
of King’s Bench, in cases where a legal duty w as established 
but no sufficient means existed fur enforcing it, to order 
performance by tliis w’rit. At all timc.s, accordingly, 
manilamus has been rogartled as of the nature of an 
equitable interference siipplcnientiiig the deficiencie.s of 
the common law. When the object .sought could be 
Oiiually well obtained by other means, as by an action, or 
by any other form of proceedings, then niaiidanius would 
not lie, A further condition of mandamus at common law 
was that itTay only for the performance of acts of a public 
or official character. The enforcement of merely privatfi 
obligations, such as those arising from contracts, was not 

thin its scope. Further, the interference of the court 
could only be obtained when there was no doubt of the 
existence of the duty, or when performunco had been 
demanded and refused. Nor would the writ bo i.ssued 
when performance had become impossible. By the 
Common Law Procedure Act, 1654, the plaintiff in any 


action other than replevin and ejortniont was ontillcd in 
claim a w’rit of mandamus to compel the defendant to 
di.scb.arge any duty in w’hich ilie pl.uuliff might riiou that 
lie was pci’sonally intero.sted, or frum tlu' hmu pi rtunuaiiLo 
of which ho might sustain damagi-. T'ln' <lutir.n 
enforceable must, however, be of a public character. By 
the fliulicaturo Act, 1873, fi maml.iiiiu.N imi^ bi.* gi.miiM 
an interlocutory order of the ctmrl in all «.i.i > In wlbnli 
slijill a}»[)car to the couil to be ju-taml < i.n\ t-m. ijl , and 
.subject to such terms and condilmns, if aii\, the emir 
sliall think just. Diiilcr this .section jl, Jm. beiii IieM Ih./.- 
lie' coiiit (which now iiiclmles wluit w.i'. foiimilv tli * 
( ’niirl of (Miaiicery) has pn\vi‘r t(» ir-.ne a wiil of r.i.milain.: 
in any cau.su or matter pmiding betoro. it, Iml wlh.ri li.- 
c.in-.e i-; at an end the powia* i.s gom*. \n«l ii ha.i 
been iiehl that, when the ciicnni.''l.ii!M‘s are .-inh ji.> wuiil i 
Inrni ginuiul tor an apjdiealion for the old ]'H'ioL!.iti ve wnl 
of iiiaridaimi-, tin* application inn^t b.- made to t he i Jut "i.A 
Bench which lias taken the, I'lace of lie Court oi 

Bemdi tin tln‘ <»hl s\slem. Tlu' /piri.ul iel uui of tl.e 
( ‘oiirL of t haneiuy to compel speiilic, [urbiimame of con 
j 1 1 .0 Is lia.-. .some' resembhiius* to mamlamu-: in the domain 
• d .semi-public law. For a tolleclinii of the cu..t.s Jll whiei* 
Ike [uerogative writ of mandamii . will oi- will not li* , 
ieti‘U*nee may be made to 'ra[*[>ing ( h( and 1 m 

lwMi\ A'/.'/ art. Maml imie-.'" 

!iii‘\Mji li.if, m(-> llifliwntth. I mil il .-.i iti 

1 . m ill*' j rdt i.i] j lid i' j.i I \ ail • III [iIo \ III! lit ol I !i.' V 1 1 : -ui- ’ mi i ■ 

. 1 '. ill*' old pn rooati\ e w I il ill 1 he Kile; s iJi ii. Ii [ine’iM', (I,i i 
Fiiode of #‘\eh n-irig :ijt[n Il.ile jili i-de ! ion, d o .i-. i p; m .-i ili* ■ 
.III* 1 11.11 V to ;i jlldgllifiil j>le\ loa-dv n llden'd, ni ex.-i. ; .)(■ oiejn' 1 1 
jiii 1 dn { i*Mi. .1 w 111 II :i ( II euit t <aii t ii.o iie; i * ndi n >1 .l jini^iiii'ii ' 
.!• met .1 * • *11111 \ i'v III :i inainlaiau .n •|ii'i •e'- iis *)(li< . i . t * !• \ \ i 
t i\ |o |a«»\i«l(‘ for Ihe pa\iM**nl ol tin |inl;'ni* iil ' Aiel i:i t!.-* 
N.oiou » .St.ilc-; Finind.iiiius is asi *1 uinh i x.iimh; it nei-., f i ii 

d He h* itig 111 .some i asi s sal** titiil* d as 1 he li line lie j-n* • . li.n ■ 
>* i \bbotr,s Lud' Ihilionur^i, 

j MANDATE (M vndati'm). ddie contrm t of ■ 'fhr^ 
in Itonaii law* was eonstitnled by one p. i ---n (th" 
lu^iiKiiditrina) [U’oinising to do something ei aluil<>i.dy at 
the, leipiest of aiiother (tlic wlio nnd* i takes l.» 

imlemnify him again.st loss. 'J'he jurist di-tingiii.riie«l tli- 
‘ dilleienl case.s of iiiamlaliini m'cniding as tin* oi\!ecl <if li.r 
contract was the benelit of the mamhitor or a tliird per-*.n 
.singly, or the marnlutor and a lliiid per.son, the m.iielab.i- 
and the mamlatarius, or the. mandatarius and a tliir d JiCl.i'Ml 
together. AVJieii lln^ienefil. w.*s tli.it of the maink.tiii in., 
alone, the obligations of the eontraet weii* laid m»t to 
ari.se, although the form of lln^ conlra< t mi ilit e\i-t, Be* 
coinmissiuii being held tc» bn merely ad\ ii-e ti n-h ml the. 
mandatarius, and acted on b\ liim at lii^ own 
^I.indutiini was cla.ssilied as one oi the l oiitrm ts ^‘-,t:ddI^Led 
by con.seiiL of the fKirtics alom* ; but, as tlieie wa'^ really no 
oldigatiFUi of any kiml until the. inaml.'itiirins Jind ai'ted on 
the inandatp, it has wdth nioii* jiiopriety been referred to 
the cMUitraets create<J by the supply of .some fact (cc). 'ITni 
j obligations of the. mandatanns under the eonlr.icl wn re, 
briclly, to do what he had i>romiseil ace(»niin'g to hi-, 
in.'^tructhais, oUserving ordinary diligence in taking (an* ol 
any property cntrustiul to him, ami handing over t*» li' > 
jirincipal the results of his actiim, including the right t .> 
.sue in his name. On the other h.ind, tlie prim ipid w.;s 
bound to rci-uup him his expenses and iiideninily Jinn 
again.st loss through obligations he might h.ive. iricunco. 
The rssciitijils .iTid tliii tenninoliigy of l!i* (mjii.i* t iii’ po -* i\* I 

ill ni'i-'t iii*ulcrii .sysIrTiis of law. Iiiit iii Kii'-didi l iu in.i'ilii 
umlt-r that iianiL*, can liar<lly Im- .said to a '.. p.u it ■ n>iia of 

(•oriliH''t. 'r<>.soiiie F'Xti'iil the law of in.mdal i:iii * i;ni-jp''iid-. imrllv 
to Hill Jau of {iriiieipal and agent, pa'’»lv lo ihat *'f pn/.< ip.*l S4iid 
surety. •'stoiy, disputing the .isM itu.n that. m t’l - 1 of 
Kngk'iiiii tlm contruel of niniMlatiiin is «*f iit> lee, " p.»-jit . <‘.it fli.it. 

* lilt* • oniinon law dot's not imleed ('om)ii elii lel .iii'i* i tit.il appidbi- 
tiun all the coali'act.s ul* •iKiinlale ataoiding to t.he ■ i\i' ii, 
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for oxaruplis as mere naked acts of agency, where there is no hulmont 
of anything to the agent. Hut lor the most part the princiides 
applic-ible to all the various classes of mamlato have a place in our 
law, although they may dilicreiitly immcd.’* The difference, 
however, is more than one of name, Kiiglish law in this as in other 
I'tiscs reaches its end by a differeut method through dilTcreut prin- 
ciples from those of the civil law, tlo)ngh the end may he the same. 

Mamlite is retained by Sloiy and others to signify the contract 
more geiierally known as graluit«*iis ljuilment. It is restricted, ns 
ho |ioinLs out, to ]H^rsojiiil j)ro|M ity, and it implies the delivery of 
Mniicthing to tho baile«*, hotli of \Chii‘h oouditions are unknown in 
tho riiaridatum of tin* I ivv. Mandate in this later sense is 

further ili.stiiieiiisliPil IVmim (lejiosiL in that the custody of the ihing 
is the prliieipal tibjeet nl the lalU r ('oritract, while in the former it 
is something to hi* ilmie w illi respect to the ihing, though Story 
holds that eiistn.ly .md j»erroniianee eoiieiir in both eontracds, 
— this by A\iiv or'ron.*e1i(ni of Sir \V. Jones’s distinction that 
niiiiidate consists in le.i.saiiee and dojiosit In ciislody, 

MANHKVI LliH, Bi'iiNARi) dk (IHTO-lTo:]), Is generally 
known as an (‘tliical writer of debasing and degrading 
tendoiicy, hut he w'ns at least as iniicli of a luiniorist as 
a jiliiln analyst of “what is,” 

rc)e:il- lly disavowing all pretensions as a lawgiver of 
“uliat flight to be.” lie was a foreigner by birth, a 
imllvi* of Ibdterdain, where his father practised as a 
physician for tliirty years. A remarkably eloipieiit sehool- 
bny exercise, /)c J/rJiti/hf Sr/tnlufitlnt^ W'as printed 

jiu- him at Uotlcrdiim in lOSo. llj stinlied for six years 
at Leyden, and took his di‘grce in medicine in IGOl, his 
inangnral thesis being !)•' Chi^lnsi Vitiftta. Tniniediately 
afterwards he camo over to Kiiglaiid “to learn the 
language,” wliieh he diil to some purpo.se, writing it with 
sii' h mastery as to throw doubts upon liis foreign extrae- 
lion, lie settled in Lomhai as a i»hysician. Tho Fahle 
of thf* /itrs is the general title of tho miscellaneous work 
by wliieh Ini i.s known to fame. ^I’his work includes the 
fable ju'oper, T/tc Gr}tntl>hntj ///Vc, or Fnarrs Tnrnul 
/some two hundred <loggerel coiijilots, publi.shedas 
a sixiieiiny jiamplilet and pirated as a halfi)enny sheet in 
170”)); Urnuff'h'ii on the fable and An Jwiftirj/ info thr 
ifrif/ni iff Mornf IV/’/z/e, added to the edition of 1714; An 
/?.^.s‘(ry on i.^mriff/ and A Srntrh into the Orujin of 

^sWrY/z^ added ti» tho edition of 17Lh*h Owing to a curious 
misprint in an edition publishoil after ^Mandevillc’s death, 
a wrong tl.itu h coniinoidy as.d«gned to the (irumhiinf/ I/hr, 
and the contemporary point of it conseipiently missed. It 
appeareil during the. heat of the bitterly contested elections 
of 170o, when ihe ^ple'^tioll before the country was whether 
Marlborough’s Avar with France should be continued. Tim 
cry of the high Tory advocates of peace wa.s that tho war 
wi< earrie'd on purely in th(' iiitercsl.s of the general and 
the men inolliee ; charges of bribery, peeuhition, hypocrisy, 
every form of fraud iiiul di.shonesty, weni freely cast abo\il 
ajmaig the electors. It wars amidst this excitement that 
Mandeville souglit and fouiul an audience for hi.s grimly 
humorous paradox that “private vices are piddicbenent.s,”- - 
tliiit iiidivi.hiil self-.seekiiig, ambition, greed, vanity, luxury, 
arc m'li‘ i>c!'Mib]o to the pro.sperity and greatne.ss of a milioii, 
“ FooL . ply j-trive to make a great an honest hhx*.” Tho 
bees ni iu- jabic. grumbled a.s many Knglislirncu were dis- 
po.^ed to d “ cur.M'il jKiliticians, armies, lle.ets,” whenever 
there caiiiu a n vciM*, and cried, “Had we but lumesty !” 
Jove at lust iji a passion swore that he would “rid the 
bawling hive, of fraud/’ and hlled tlic hearts of tlie bees 
with honesty and all th ' virtue.s, strict justice, frugal living, 
content'!: out with little, acquiescence in the insults of 
eneinie.s. Straiglil way the lloiirishing hive deeliiicJ, till 
iu time only a small i»aiin:oit wtis left ; this took refuge 
in a hollow tree, “blest with content and lionesty/’ but 
destitnte of arts and munufuctint -. The (h'tuahlinff Hire 
was in fact a politicaf>v^ (f'tsjwif, full of the impartial 
morkerv that might be expected from a humorous foreigner, 
and with as much ethical theory underlying it as might be 


expected from a. highly educated man in an age of active 
ethical fipeculation. The underlying theory was mad& 
explicit in tho Jiemarka and the Inquiry i^o the Origin 
of Moral Firtae, published in 1714. But his j^tpose in 
dwelling on the text that private vices are public bcaiefits 
was still rather the invention of humorous pai^c^eft than 
the elaboration of serious theory. Dr Johu^D^ WMJowned 
that Mandcvillo “opened his views into real. /very 
much,” considered that the fallacy of bis argument lay in 
his defining neither vices nor benefits. But afiw a 
criticism as this overlooks tho hinge on WbScIi , all 
Mandeville’s pariidox'cs turn. lie does define viriuo aud 
vice very precisi;ly, in accordance with tha ' current 
orthodoxy of the time, lie “give.s the name of virtue to 
every performance by which man, contrary to the impulse 
of nature, should endeavour the benefit of others, or the 
conquest of his own ]):issions, out of a rational ambition of 
being good wliilu “ eve.rytliing which, without regard to 
the public, man should commit to gratify any of’ hia 
opi)etitea” is vice. Ills paradoxical humour haS' hmplo 
scope in triudng how much vice and how little virtue 
there is in the world, when the terms are thus stl^jctly 
defined. lie finds self-love (a vice by the definition) 
maaquerading in many virtineis disguises, lying at tha^toot 
of ascetitdsjii, herui.<m, public s[»irit, decorous conducti^at 
file root, in shorl, of all tho actions that pass current as 
virtuous. Tlie.^’i* actioii.s are not virtuou.s by the definition, 
because not peiforined solely “ out of a rational ambition 
of being gooil.” “ This is the way,” Dr .lohnson says, ‘Ho • 
try whuti is vicious, by ascertaining whether more evil 
than good is produced by it on the whole.” Mandeville 
would at once have ailmitted this, but his definition com- 
pelled him, in deteriiiiiiing virtue and vice, to consider also , 
the iiudive. And having regaul to tho motive, ^^the* 
iieaier we search into human nature, the morn we shall*. be 
convinced that tho mural virtues are the political offspring 
which fiattery begot ujhui pride,” Man, “an extraordinary 
selli.sli and headstrong as well as a cunning umma)/^ haa 
been iiiduce<l to subordinate his own appetites to the good 
of others, by tlie dexterous inanagemeut of politicians and 
moralists, who liavo worked iiptui his pride to persuade 
him that self-iiidulgence is worthy only of the brutes, and • 
altogether “unbecoming the dignity of such a sublime 
creature as himself.” When Maiideville, in tho 1724^. 
edition of tho fable, applied his analysis of self-regardipg 
motives to tho in.stitution of charity schools, at tbot tittio 
a highly fashionable form of munificence, a great outcry 
was made against Ids doctrine.s ; his book Avas presented to 
the justices by tho grand jury of IMiddlesox as bciu'g of an > 
immoral and pernicious tendency, and a copy was condemned' 
to be burnt by the eommoii hangman. IVTandeville's defence . 
of hiniselt Avas thiit his remarks wxre “designed- for the- 
eiitertainine.nt of people of knowledge and education,’! aad ’ 
that his inquiry could hardly be intelligible except to those 
ai’cu.slomi'd to matters of speculation ; and he claimed that 
he had “diverted persons of gVeat probity and virtue-nud * 
umtuestionable good sense.” Tho truth is thaj^ tp'.be-; 
rightly under.stood, the proso part of ]\[audeville’8; fable 
must be read in connexion with Lord Sliaftcsbuiy’s etjiiicnl; •• 
WTiting.s; the intention to ridicule the amiable but ' 
Avhat feebly reasoned theories of that moralbt* il/ ■ 
apparent in the Senreh into the Origin, of 
many lurking references may be detected else>v,l|i^e.‘;f K. 
Mande\’ille were taken seriously, ho would certa|(nly be 
open to tho cliarge of conveying the impression '«that;.W0S^ 
Avho restrain their appetites and sacrifice per 80 D|i'tnterests 
for the j)ublie good make fools of themselves, the 

dupes of a designing society. . But his main 
to have been to entertain himself and others, at^ the PXpens® 
of more serious but loss quick-witted theorijMW*/ 
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BesilleB his political and philosophical parerga, Mnudevillo 
Avroie, ia 171 1, a medical treatise, Of the IIt/}x>cho7ulriack 
and llysterick Passions — their symptoms, causes, and cures. 
The treatise is in the form of a dialogue, and is inter- 
spersed with instructive discourses on the real art of }»liysic. 
itself, and entertaining remarks oa the modern practice of 
physicians and .apothecaries.'' In this, with llie sanni 
entertaining style and clear and subtNi judgment, lie pro- 
tests against and ridicules speculative thcni[>rutirs and 
pleads for patient diagnosis and cnreful ohserv.ition ami 
record of facts. Ills own theories about the animai spiriN 
and theiiP connexion with “tlie stomachic ferment" are fam i 
ful enough, but ho shows an intinmto aenuaintauce with the 
scienttfio methods of Tjocke, and a warm admiration for 
Sydenham. The Virt^iib ('nmnshil -y Free. f,if 
Religion^ the Churchy and Stiflonal I/appi/trs.^ : Jj/ 
Inquiry into the Cdusea af tiui Jrajuent F.y'eriiimjts (tf 
Tybutn ; An Inqnir?/ into the Orit/in of Ilonnitry itnd 
Usefulness of Cht'Lstianiff/ in. ir//r - iiro titles of other 
works of Mandeville ; but all that is ch!iract«?ristic of liiin 
as a thinker and humorist may be found in the FtUe ttj 
the Bees. (w. ^r.) 

MANDEVILLK, Jkuan dk, the name claimed by tlic 
compiler of a singular book of travels, written in Knaich, 
and published between 1357 and 1371. Jly aid of trans- 
lations into many other langiuigcs it anpiircd extraordinary 
popnlarity, while a few jnter[)olut«Ml words in a ])articiilar 
edition of the English version have gained for ^laiuleville 
in modern times the spurious credit of being **tlie father 
of English prose." 

In his preface the compiler calls liimsclf a knight, and 
states that he was born and bred in Englaiid, of the town 
of St Albati.s; had crossed the sea on Micliuelmas J)ay 
1322; had travelled by way of Turkey (Asia 51im»r), 
Armenia the liftlo (Cilicia) and tho great, I’artary, IVr^ia, 
Syria, Arabia, Egypt iipjicr ami lower, Libya, great j)art of 
Ethiopia, Chaldavi, Amazonia, India tho less, the grcsiter, 
and the luiddlo, and many countries about India ; had 
often been to Jerusalem; and liad written in lloinaiKoas 
more generally understood iliuii Latin. In tlie body of 
the work we hear that lie hail been at Laris and Con- 
4itantinople ; had served the sultan of Egyjit a long time 
in his wars against tho licdoiiiiis, had been freely addressed 
by him on tho corriiptiou of contemporary Christendom, 
had boon vainly offered by' him a princely marriage and a 
great estate oii condition of renouncing Christianity, and 
had left Egypt ur.d T Sultan Melech Madabron, ?‘.c., 
Mtlsaffar or Mudhatfur^ (who reigned in 1.31G-47); liad 
1>oen at Mount Sinai, and had visited the Holy Land with 
^otteril under tho great seal of tile sultan, which gave him 
extraordinary facilities ; had been in Russia, Livonia, 
Cracow, Lithuania, “ciiroialme darcslcn" (?do Daresh n 
OP fiilistria), and many other parts near Tartary, but not 
in Tartary itself; had thunk of the well of youth at 
Colombo (Quilon on the Malabar coast), and still seemed to 
■fsel the better; had taken astronomical observations on 
the way to Lamary (Sumatra), as well as in Brabant, 
'Germany, Bohemia, and still farther north ; had been at 
an isle called Pathen in the Indian Ocean ; had been at 
Oanaay (Hangchow-fu) in China, and had served the emperor 
'Of China fifteen months against tin? king of Maiizi ; had been 
among rocks of adamant in the Indian Ocean ; had been 
throush on haunted valley, wdiieh ho places near Mille- 
storach (saMillescorath, i.c., Malasgird in Armenia); had 
been at many great feats of arms, but had been incapable 
of performing any himself ; had been driven home against 
his will in 1357 by arthritic gout (despite the well of 

^ Thalia Hadabron apyHirently rfpvesents the Arsibu* 

'though Its UKB in Kiv h a casu is very mill. 
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youth !) ; and had written his boi»k as a com^olation fi»r his 
“wretched rest." The paragraph which static tiiat ho 
had had his book confirmed at Rmue l»y the poi)o is, how- 
€vtr, an intor[)olation of tho English vi rsion. 

This recital is of itself enough to pioNnhc aume Jitllo 
questioning, and on investigating the soui' t . of tin* 
it will presently be. obvious that pari :ji i .ist t 1 iln- r 
soiial history of Mandeville is nieie iiucutiou. t'lidir 
these ciivumslances tho truth of any p;iit ol ili it 
anti even the gemiinenes.s i>f the. eonqnler's ir.inse, l.iieinr 
iieitter for serious doubt. No conteiiqunary ii»i iKiu ratn n 
1 of the existeiico of siicli a .Teliaii d(‘. Mandeville m io 
be known. Some Kreneh MSS., not contempor.iry, l- a * .i 
Lilin letter of t»resentalion from him tt) lildward JII , 
this is f;<) lit»[>eKrsly vague that it iiiigliL have bt i Jt 
penned by any V. ritiT on any subject. At Lii’‘ge, in tlie 
abbey of the ( Inilelinites, now piilh'd down, there ceiUurils 
w-.us in the IGih century a tomb of a man in armour ri.dd 
to be Mandeville; but the old French inscri{)lioii showed 
no name, and the arms wen* ijuite unlike thu.'-e i^f tlur 
M.iiulevilles, calls of E«sex ; whili*. the Latin inscription, 
stating that tin* tomb was Alandev ille.’s, and that he dic'd 
at J.iege, on November 17, 137‘J, is not. only apj'arently 
imnli later in st^le, but confounds him with a physician 
called “ad Barbam,” who is said in a piintrd l/itin 
fililioii of Miimle\ille ha\i^ m»'t him lir.*t at C’.iiro ami 
imain at Liege, and to have pt'rsuadi'il and he][K.«l him to 
write, liis travels.- 

l.i aving thi^ question, thc'iv. remains the num* complex 
one wlictln r the book contains, in any nie;i.airi‘. facts and 
I knowledge arijuireil by actual tnive-ls and ri.-iiiem'e in liie 
Fast. We believe that it may, but only as a Miijll [ku 
lion of tlie whole, and that contined » ntin ly to tin* si'etioi' 
of the Work which treats of tin' lluly I/.nid, and of tie* 
dilierent ways of getting Ihitlier, as wi ll as of k 4 '}pt. and 
in ireneral of what we understand by the Levant. 

Tin* prologue indeed points nlnm^t e\e|iinlvely tu the 
Holy I.nnd as the subjeet of the woik. 'I'lie inL‘ni.i«'!i of 
more distant regions comes in t.nly towards the end ol llii-i 
l»rologm*, and (in a maum'r) as an alteitluuiLdit. A- 
regards the writer's claim to have traviRed in those iimr*' 
di 'lant ivirioiis, it is somewliat astonishing to lind that any 
modi rn editor could liave regarded (his as [)oshibly fiaTiKhd 
ill truth. And the .apology sometimes made for the book, 
as only a compilation of wliat was regarded as truth in ti:r 
writer’s age, is not tenable in the face of the fn<[ue:'t 
r.'.sfition (explicit or implicit) that he had him>"lf been ii* 
Ilje lemotest regions spukeii of, and Jirid witiies^-eil Home <•! 
the most marvellous circumstances that Ijl* delail.s. 'Kn 
this w'c shall recur later, for the. bearing of these tlat* 
mints can only bo appreciated when the true ilerivatiun 
of the matter about the further Last shall have been 

exhibited. 

by f.ir till* grrab i ji.'irt i>l tlirse more distant tmvol.s o.tt»'Tidine 
in I’n't fmiii Trebi/oiiil bi ( Irmas, linlui, tin* Indian Arrliiprlagit, 
ami (!liin:i, ami back again to wi sbTii Asia, has btin apj>ioj>ri.ib a 
fn»ni tlie narrative of Friar Odtirie (writtm in ISSO). 'rin se pj.s.-s;i^.’s. 
as siTveJ up by Mandeville, aie almost always, indeed, swollen witli 
interpolated particulars, U‘'iial]v of an extravagant kind, whilst i i 
iii» f' W tMses the writer has failed to understand the pawsap's wli'.i ii 
lie lYnm Odoiie and [»rofess{*s to give as his riwn experien. e. . 

Thu-, 'p. 1 ‘Jo)'* in a[»pro[>ri.il ing a p.is'iage of()dori<' about b)rb>in . 

- 'I’his jihysirian is e.'dled in a Kremh MS -‘.rjlian de * 

dit a la liarhe. ” M. Mirliclant oim« saw- the lilh- ot .i 
ln-taimal tn ati^e bisiring tlie name id Jeli.ui ile J;«Mirp<i}^rie. (j;/' ' 
ah'-'j h:i\e written 11n-e travels umler a fei;.Mied naine < 

•* l*.em in'be.itiiiris likii thi*^ n ler to pfis*-..ip*‘. m the ISdti 
of llalliuell’s edition, as hemg the Tiuiht r»-:idy id' a< r« s-,. IIuL dl 
lh.‘ ,e ]•.» .I'-T*'-' h'iv«‘ also hern \eritiid as subf-piritially •wturrin ' in i!.i* 
Kreiii h MS. liMiii Lord Aslibiiridi.'irn’s libi.iry iiii'iition.-d lu low <,*d 
];'7l iiti-d A, and in that nnriil»red a\m\. oI the l 

4 .dieetion ( H. M.), whii'll d-di'i ]iroh;’hIy lioln tie ''iiI. p.iM '>1 t,h.i 
lOlh mituiy, ‘dted (b 

- bo 
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of sizi*, Roeii in Champa, theso ure thsorilMMl ns ‘‘snails” 
A., f hfutsitons^ G.) whoM' sholls ^Ycro as hig as cottages. 
Ill sinotliiT pl.'U’i! (p. 209), whi*ri* Oilorio luis given a most curtoufi 
riml Vft;u if>us ;u*i‘ount of tlu' ('liim sr fustum of employing tame 
oormonmts to outch lish, tlic ronn 'i i!it'< arc converted by Maudo- 
villi* into “ little beasts ealh-d hi>fr ' s A.), which are taught 

lo go into the water ’’(tiu* being apparently used here 

tor ‘Sitter, ” Intra^ for w1m« h tue Trovi in^-al is hirut or loiria). 
Vf'heie Odiiric, de.s»Tibing tlie e niii of the (brat Klinn» inciilions 
the gJMinine Tartar eiir hoii whieh toibadi* any man in entering to 
^••L down bis foot on tli • tliie-bold nf tin* doni (an etujurtte wbieU 
1*. della A'allo foii'id '•nil ni bao* at Ispalian in the 17tb eontnryh 
M mdevillo ipiit* f nl^ t<* ”i)d. r-I.iml the point (.see p. 220). 

.Vt a very e.nlv *1 i'" ! i*- » >>in< -Meiu-e <d' M nub-vilh/s stories with 
those Iff Odoii. w I- !■ ni^ni/eil, insomueli that a MS. of Odoiii-, 
whieb i'' or >\ 1 - :m t h*’ « haptor library -it Msin/, begin^^ with tin* 
Wnrds * hr’.i' 1‘ r.‘ rii,,< fidrit'i f rntn\\ ()tlori> i Siirn’ 

r }>' * ! >! i hi'' [read ///•'J prn/^ (t niter pov//ri//.v 
ji‘Tf''jrLiiiiii I , ' '/• d. ^'•ripad. At a litiT day Sir T. llt'rbnt 

i slU thli ji- ■’ lling I’oiiipani'in of onr Sir .foliu " ; ami Puii'lias, 
with TO"-* I' r\i*v injii-tie.*, whilst ealling Mandexille, ne\t to 
Piiio, **ir f. . . . tlie ‘neitist A^i.in liaveller that over tlm 
v.-Mihl li rl. ’ In-aiuiiit*--; tbat Odone's story was stolen fiom 
"M irnl'M. ::li ■ M i7idi'\ llii- binist It i> er.ift y enougli, at least in oiii* 
1.1 . !'{i. ipate eiifi. ism by sug!^*'st iiig the probability of liis 
've. I'l.; friVt-lhd with Odttiii* ;M'e p. 2S'2, and belowh 

Mn li agiiii of M.iiid. \ ille's niatti'r, ])aitienlarly in Asiatie geo- 

»;ihv and bi^t.ny, h t iki'ii liodily trom the book of Havton, an 
VvMK'Miin <d' primely family, who beeame a monk of tlic lhM*mon- 
''T ant or<l« r, and in l.‘in7 dietali-d lliis work <*n the Ka-^t in the 
Kri.iji'Ii tonyiii at roi.'tier>. out of ln\ own ( vlraoidinaiy acipiaint- 
e’l '* with A^ia ami its history in his own lime. 

It i-> enriie.is {h it no p>is.sage in Mandi. \illo < an he ]*]aiisil»ly 
V >.-d to M ir.-o Volo. Avith om* e\eeplioT». 'I'liis is (p. Iftd) wheie 
;ve states that at Oimus the people, during the great he.it. lie in 
w i*. r, .a <'iroii instance inenliomd by l'oh>, llioiigh not by Odorie. 
Wo shi'iild .suppose it mov,t lik* 1\ tliat this fact had been 
interpolate! in the eopy of Odorie used by Mamleville; foi, 
i: he. had boi rowed it direct from J*olo, Im would have buiToweil 
more. 

A go.a.l de.d about the manner:- and eu-t.uns o{ the Tartars i*; 
d tieoist fibly iierived from tlie famous woi k ot the Fratieiseaii Jolin 
of ri.iiio (’arpini (sim- t'AiiriNi, vol, v. ]). 1M2), though pos.-sibly 
the immediate somvi- for M.ujdeville may have been s.ome poptdar 
loiRpilation. Tor tlioiigli the p,iiSMgisin ipiestioii are all to be 
lo’uid in I’lipini, nmiv t»r h s.s exaelly, tlie i xpro.ssion comb n^d 
ami th»: ord.T eliaiiged. For examples rom]»arc Mamleville, ]». 
on til ' d »ne hy 'i'aftar woiiiMi, Avitli riaiio (kirj)ini, p. 04d 

imi'-viilt , ]i. ‘jeO, oil d .irlir lial»it.-» of eating, with I'lano (<ar[>iiii 
]‘p. 4') . M.iud* sille. p 2 >1, on the lille-i biirm; on the seals nf 

the (li, it Khan, wiili I’l.ino Carj«ini, p. 71.', A*. 

The a, * ount of Fnsler .bdin, .and all the wonder.*; of his e.»urt 
and reilm, t ik» n trsMii the famous Epidlr of that imaginaiy' 
potfnt.'ite. wdiieli wa,-. ^.o wddi ly dilbi jnl in the i;;il» c entury, and 
eriMted tliat n-nown whieli maile it iueumhi m on every tr.ivelln in 
A'-ia to as-,unie In.s exi-tener, .iiei to fmd .s- .m< new l.ih* to tell nf 
him. Many fahuioijs storiri aguii nf iiioij-.ti i-., .suelj a-, eyrlopes, 
.'••i/ipiMb s, hippijpodes. mono-,.-i lid“s, aiithropopliagi, and men 
wbo-ii' h#u<ls did glow beneath tlmir shouhh rs, of tlie idm-niv and 
the wn'-pirig croeijdile, .sui h us Fliiiy h.us l•••|ilK•ted, are iiitroilijeed 
here and tliere, derived no doubt from the jiopular ver.sion.s of 
>• iiuus. And iiiters|M*! M*d, espei-ially in tlie (ha)it<Ts about the 
are the .Stories arid h g» iid » that Aveie lolaib-d to everv 
] 1 . -U( h the legt'iid of .Si th .'iiifl tlie grain . of paradi.so trom 

"•\\ - ’.i »r. \v tie. Wood of tlie ero-.-i, tliat of the shooting oi old t’ain 
! V l>i!u> tint of the ea.itle of the spai row-liawk (whii h uppe-ir- 
Ti t » • i *• of M'luu'n.i), tho-e of the origin of the b.aUam 

]•< '" t ». t-i • ! Ilf the dragon of Coi, of the liver Sabbaiion, 

.V 

hv- M ! • i* I -T oi ♦Jh- book wliirjj may be adinitled witli prob- 
ability to 5 |! ‘ guiuii.o e.tpi nenee, tliep* ii;e dislim t 

Iri <--1 *'1 r ... !, , b( eri made use of. more or le-s-., a.s an 

ai.'l in lit- i . , 1 • niiglif almost s,iv as a fi.imew'ork to lill 

up. Thi-;i-t.- ■ • .y .Ml. < -M man !;niglil Willrim of IfoJdeii- 
.vfh*. written in i : • ti,. ,r,. nf I'ar.limil '’I’.dli-Manil ib* iVri- 

gord.- A tj,,.. with .MandevilJe le.-ives no 

doubt of t’ne f.!< t l -i , lnll(,v..il it-, tbreail, using its 

i 'iggnstion.s. Mild iiTi Hii:.. - t.j:. ijv.pie-sion';, Ilioiigh digress- 

ing ami eYpiimling on i . . -y I-, ,i./j too often eliiiiiiiatiiig the 
viiiLHihr g^.«‘d .sen-e nf th. <ef. .’..im*.. ih r. After r-nehn eoinpaii- 
.s .,11 WO ina^ ridieif'- .j ■. < .n: n:- li'.’.t. n •' le's .'leeoijnt of t'yprn.s 
^ M iPdeville, p. 2", mel p. I'. . ..I 'I'.r. .u.d ihcoist. of rah-sline 
( M;iJ. levillo, oO, ol iin- jijiui.. \ i i . .m I la/a to Kgvpt{*»*4}, 

\ / , i’l l> A'i*/'ie s eij. ill tom. i\. (>f Jjr fit- I« t<tii • rf th- A/r/rntfr^t, rtih tiy 

f; 

!r lo fhe of (.uio .'ti\ iv I, %. j.t -j. j,. ur,, r.n.l hi H. of 


passages about Babylon of E^pt (40), about Mecca (42), tbo 
general account of Egypt (^), the pyramids (52), some of 
the particular wonders of Cairo, such as the slave-market, tho 
chickcn-batching stoves, and the apples of paradise, 4*6., plantains 
(40), the Rod (57), the convent on Sinai (69, $0b the account 
of tho church of the Holy Sepulchre (74-76), kai , Tjje following 
may 1>o quoted os a Rpcciiiicn, shoAving how Mandeville baa at onco 
followed Boldeiisclc and deviated from his good seuau 

j ' 

/toldntsrie (oil. Da^niigo, p. 1142). AfandevUU (fi* 

“.Sunt pliira iintlquiiritm iMonmnrMt.i. *'Xow aiRO I shall sp^tc of another 
fiicitne pyruinldallK, inter 'hio thlni; . . . tliat Is to say of the Oanim 

iiiii:e Tmii;nitiiilinis ot altitudinis, do of Jn.Hoph that ho caused' tO be inado,! 
ni:i\lniis lapidilius ot. politis, in quiiiiis . . . And they ho made Of stono; fuU* 
iiw fill Hfiijitufusdii'oisiirum liliinn.it um. widl in.ide of mason’s craft; of yrhlcK 
. . . nioiint siniplin'.M hiee iiitiviiiiii two iio inarvcnoiisly gfeSti and high, 
iiioniinimlii fiijssc {;r;in:ii i;i Phiii.iotii'<, :iiid tliti other Is not so groat. . » . And 
el .sie e.i Hpiellaiil, quod vriitoi niillo tibove the (larncia, wlthpU^ bo many 
Iitodo evt; qiii.i luw :ul intpoiu nd.iiu siuptiireR of divers languages. AflA 
iii e ad servand.ini iiiiiioiiain . . . Im ns mmiii* say that they aro sepulchres of 
ill ip->is]ivi:iiiiidilmHiiptiisdi>]ii(-Iieiiilitiir .xieaf. Lonls . . . but tliat Is not tme;; 

. . . veriini quod inonuuioid.i sunt," A:i . for all tho comtnoti rumoar and speech 

i" . . . that they bo tho Gamers of 

.loMq.h." 

It will be seen tlum tliese imneal inii.s itiid more, particularly frotlb 
tlii-.spiTiiie ;im\lvsis given below, th.it there i.s onlyasinall rfindtlUTn ’ 
<d‘the book to whieii genuine ehui.u ter, as containing tlie.oxpcri- 
em-fN of the. author, can po.ssilily lu* iittribiitcd. Yet, as has uceut ' 
intiinuted, the borrowed hloiieji uie freijmmtly claimed as S^eb 
e.vperienres. VVe, liavo iilrciidy iillmlcd to Maudcvillo's claim (]^ 4)* 
to hase \isited distant p;irl.s of Asi:i ; to biivo drunk of the jutltt*- 
tain of Youth, m favouiite miulio xal fable which he intcr|>olateB in 
DdoriiAs aceoimt of iMsihib.-ir { Id'.i' ; to hi.*; :i>;sertioii that bo hail 
Msiled r4;imiiiy (Siimalni), ami indeed that he had gone beyond it to 
o-y HV of S. hit. : and Ibal he Inulbccii at a certain othi^r 

i^I.iml in the Indian Archnielago He allegi*..s also tliat ho 

h.id witne.s'si'd the i in ions exliiliitioii of tin* garden of transmigrated 
soul-, idi*Ni‘ribeil by <hb»ri< ) at t‘.in^:i\. be., llangchow-fn (211). 
He and hi.R fellow.s wilb tlu ir \ ah ts had remainiMl fifteen montha 
in viTvin* with the eiiijieror of Tulliay in Ids wam against the king' . 
of Man/i, -Mamd, or SontlnTii rbiui, having ceaaud to bavo any 
exi^^teiiee u.s :i sepnate kingdom .-.oim* s»*\enty years before the time 
referred to. Similar iiilse .'st.iti ments are found at pp. 219, 235, 
21S. *271. Ihit the most notabh* ol the^e passages occurs in bis . 
adoption from <)d<»rii: of the .-toiy of the Valley Pcrilo’as (282). 
This is, in its originrd fonn, app.m iitly Iv in led on real experiences^, 
of Odorie viewed through a li:m* of eveitement and superstitionJ • 
Malide\ille, whil.st swelling the wonders of tlio tale with a variety 
of cxtnivagiint toiiehe.*-, apjie.ns to safeguard hiin.self from tho 
reader’s ]>ossibb‘ dLscovei v tli.it the tale was .sttilen by the interpola- 
tion: “And some of oiii t'l llows aeeoided to cuter, and some not. So* 
there, w'on* with ns two woilh\ men, Fi ians Minor, that whereof Lom- 
bardy, who said th.it if .iny imni wiuild enter they w’ould go in with 
us. And when tin \ had .^'.lid tin* gra«*iou8 trust of God 

and of them, wo eaiised mas^ to be sling, uiid made overy man to* 
be sliriveii ami Iioum IIimI ; and lio n we eiiteicd, foiirtcoil persons ;. 
but at our going out we wen* but nine.” &c. 

Ill referring to tliis passage jt i.s only fair to reoogni/o that Ibo* 
deseription (though the siigge-tion of the greatc.st part exists in 
Odoiie) displays ;i good de.il nf imaginative power; and tborc ia 
mueh in the aceount of (’liristi.in’.s pass.ige through the Valley of 
the Shadow' of Heath, in Hiiiiyan'.s famous allt*gor>-, which indltfatos- 
u pos‘,ihility tliat .iohn Ibinvaii in.iy liave read and rcmcmberpd this 
epi.sode cither in Mainleville or in ilaklnyt’.s Oiloric. 

Su» h a passage. howe\er, a*-, that which we n*eently qnotod, and 
which uppc.'irs l » » xlst iii all the MSS. and versious that have been 
cxaniitied, Icmm s iio room for the rehabilitation of Maitdovillc’a* 
ehann ier as regaiils eon ;• imis nn mlacity. But it do«^8 not neOes- 
.siinly folhov that the whole woik i.s borrowed or fictitious*'., 
There are othei evjimples in meili.eval works of travel in wbiclo 
lielimi has Ih-.-h linked to tni** expci ieneeH. Even tho great 
Moorish tiMV'el h r Ibn li.diil.i. iR eiirati; and veniHous iu the main, 
.se.ems, in one jiart at b ast of Ids narrative, to invent fXperiehces.^^ 
Mild ill sneli work.s as llio.se of .lobii of Hc.se and Arnold vou Harff,''. 
we li.ive e.xamph'T of jiilgrim^ to the Holy T^iilld whose natrstiyeSf 
beLo’ii ayip.M:! ntl V in .‘-ober truth, anil gradually pikss into floui4sh<r.S 
of lietion and r xtra v.igaiifi*. So in Maiidevillo also W« find VSHoiW 
]iaitieu];ii-i whieh we are iin.ibie, to tiace to other writetu, aud Wbiell . 

Iheiefon* be, provisionally at least, a.s.signcdtto the- V . 
own exyierience, or to knowledge acquired by colloquial ^D.tillOOtU'Se. 
ill the East. . 

It is diirieult to dcf'ij the character of his statsOlStits ' M .tfr- 
reeeiit l’>vptiaM liistory. In his account of that country :{pP» 87t 
.■JS) though the seiies of the ComaTiian (i.e,, of tbo Babrt Msms- 
liike) .sullan.s is borrowed from Hnvton do^vn to the •Mcsision of. 


yi/r/rr//7/rrvsv'r, v.r., rj-MallK iVIOIIMninm 

raiiie lirst, to tlie throne in 1299, Msndcville a]mcawi4^1(|pw from 
liis own know'leilgii when ho adds tlmt this pldgncd 

long tiT'd governed wisely." In fact, though tvd60.d|)i]d4^ il' ^"9* 
eaily )iuit of his life, Malik Kd#ir reiguod tilL,l841» g dui^ation uu* 



MAN- 

/winillclcil in Moliaramoilun Egypt, 'whilst wft are tohl Hint during 
thr* Iiist thirty years of his ivign Egypt rose to a high pitch of 
wealth ami prosperity, Kamloville, however, thou goes on to say 
that Ins eldest son SteltclwrMdcT was cliown to succeed, but this 
nrinco was cntised privily to bo slain by his brother, who took the 
Kingdom nndor the name of Mdechmmlmrm. * ‘ A nd he w'as SoMan 
when .1 departed from those coun tries.” Nt»w Malik Nasir 
Mohamineil was foUowod in succession by no loss than ciudn. of 
his eons in thirteen years, the first three of whom nugni .l in 
aggregate only a few moiith.s. The names im ntioneil by Mandi ^ 
villo im{)6ar to represciiit tho.so of llie. fourth ami sixtli of il»»* * 
viz., BUhiblilw cl-9tilih ^ImiUhi-d-tlni^ and Kl-iM.'ilik A-Mn.n^ih 


-MAN 47 i> 

« 

Eodlciau MS. e Mu.s. 116. Tlie other U rejiresented by tho 
British M iiseurn MS. Cotton Titus C. x\ i. l'h<* tir.st pi inbMl rdition 
of tho Englwh version is apparently thf im*l.iU(l •Mlitimi of 
rynsoij, wliicli gives the version in ibs oriiiii/il diUMtive slirijK*. 
So do Wynkyn d« Wordo’s edition of ami th V(‘m editions 

hefure Ulio, except that tliey in.seit a ]iai;igrapli .l•elllm:^ly a!»l ri- 
vi:ib-d from tlu* vevishm representecl ])v ('utlmi 'I’ll j^ <’ wi. 
latter revision was. Imwever. followi'.l in tuil b\ tb- f.iiti'.n-, ol 
17'J!r» and 1727, ami is, in IlalliueH's cdiiittn-, tlii- i)i>vv 

The other levision seems U< v« I lo lejve lit - I! 

Tli.'it m)Ti(‘ of the forms <if the Kn^'jisli vii'noi cm < ■»i,. . icji' v 
be. liittii the same hand wineli unite thf \\i 


Zainu-d-dtn Htgj ; ami these the slateimnts of Mamieville d‘> I 1«»1 I p.it, i,t lo any eritlesl leader by their uJa’iui: eii..i . i.f ii.m I i!*. '., 
fit, j lull the fMnii now enneiit ns^eits in tin* ]Ht tliai it vi-. m ■ ; 

Among#l>artK!dlars wlii< li seem to Siu^t^est peisomil know). -.I;,.. I.y M.ind.-v ilh liimc ll, ami I his a^M-i t ion ). r. h. . tj i.ir.- n *-ii 1r: -t 

may bo instanced the very gojxl tlescf ipl ion of tin; l;rdouins(p. Mi, hv .ilin.. ,l all nnxl.rn histoiiaiis of Kngli.-h litii.rnu'. 'I'Ik ui.;.:.. 

starting from that of rioldensele, but linnOy ami aennat. h. *.f lie- on-iiiid “ je cus.se eest J«vi. t ini'^ en latin , . . . n ii-. . . . 

expanded; the use of eani* r pii^cnm in Syiia (p. IbS) ; ilh- inti l*',v iiii^* .-u loinaiit " wi le Tm dian-latcd a> i! “.je . ’ neant 

mation that tho Bed Sea was In'ijuenlrd by Vimtian inenliai.l- ' - 1 Jj id '* instead of *■ 1 shonh] ha\e/’ and t.heii (wlnlle ? oj linidn- 

tmding with India (p. MOj. 'flsTe are s.ime uther parlnul.n^ ifiit inlenl oi hv tie* enoi- of a eopyist fhinkii':^ to upply 

which tho author can haidly li:i\e wilne-.el, hut. wliieh niav p*-^- i i i,|, onn-siiai ■ tlie avoids ut :<• .-nMiil “and I ian->lalt-«l it'a -n 
siblyliavelKieii heard in eominiinii Mtion wilhother tiaVidh iKtil not | mu ..i ruMi-olu- into Kn^'l> rl ' /' is<*honl.om and Mat/ie i 
borrowed from Home untia<‘ed Miure.-). Sin li aie, tlie pLutie.- <•! ; j. .p. . tivelv s. i n, to Inv*- b.M U th.- liict f(» show ilml tin- luirini 
t^olyandry in a rertaiii island (]». V-Sr i, and tin- rile of inti in il and KnylMi ted-, e.inm.t p' - -ihly h.ivr b... n lii.eh- b\ 

M 'tel: \ ill-* liini'.elf. Dr. I. Vn-n)^ -t.itj-; tin- .sriiijf- ot nnj-iiritM' 
L itin \i‘i'-i«in.s whieh In- ha^ di .e-.\ . 1 in lh-- Ih Museum, ami 

le h.i-. pioved it rcL'anU the It.ile.n \ < i e-n. 

teisnie-s, the siMipl ieit , aiel tl.-* •j’lamt in ^ s (it the Kll^jisli 

‘On several nreasions till' wiib*r imlieat« s Mune .aeijiiainlanec with ! \ i aon, t«»^elh<r witli tin* iiin.-i:, ■! tie ‘iil-j - 1 i, will 

Arabic,- 'though the W'ords aie imt, always reroyni/alih‘. owinyr j„., . , .iii.ib, it d- liylilfnl icidin- ; h.it the i.il- “ ih- i «.f Kn;;li-h 

Imps to the earcle.ssm-.s.s of eopyi Is in ^H'h niatleis. Thus(p. 111”. | pn. whieli i*) iis sin. (er mu-.- ■iii*.id. I., i.ii.^'id t«. Kin,*^ Allie*!, 
ho gives the AbdnimimMlaii (oiilesvi,,n uf fnilli as La elUt •H‘< j mu-t in its lno.;i>r iise b-* now tT ni^r* n\*d L*> \\ e. I lilh . 
jl/flwA(Wa» f A (li/o I -(//('(, A.)(L.i ilah.llli.l llAll Mill-'ililina- ^ ^ , s.lH-Tilii.iir** /lililiotjrnf fif‘ /h t Uti r^ri- f/>« hit *-/{>'' hn'if>U 7 ,y 

dun Tosuln ’Hub) ; {j>. nO)lhr Xiahie iMin,-; <4 tin* wood, liuit, an*l j ./ .s,, r.n-l.m, isi**, i ^ \i(>n./U‘,/r .s/-./.o./ , , ,i. | a. 

sap of the bill.S'UU lilanl; (li. fill) tllO name of bitumen, “alkatr.ili ' * M * • U btui*,!./ i:. It Xi. l.oK. n m J.Ur Ir.r#/. Vi.v r-f X.-oa.l.. r ll. IsTC. imU 

/y*/ • ('»* Tin n.ri... flH.. ol' < 1 .,. U'l.i . I. T-w 17/ . , , I I > r.’, Vou*‘tK. '* ^ •■ilni'in”"* <t*'» \irM..niin i;. sm*- 

, (p. l.U) tine; titles oi tin* Koialt, M/. I h /m fr.n*. m-. a. -r’ iM .1 /’c.'m/i/, 

**Mesn4lf ((.e., “ written .'•In'et^ <.I j»agi S, “a eopy ot j ^ur t’>trr ‘•in>ja/ti i<f <4 /.-A/v, - 

the Jvoraiv”), and /Ltnur in tiie sens*o of ‘Stored, j t*‘ 

-iltviolablo ”) ; l]>, Id^- tin* names of the tlih'i* dillerent kinds of I 
pepper (long pepper. Ma. k pepp. r, and wliite pepp(i) as j 

/nyVlf, and hatio or hnm [jrltnl i-; the (oiniiioii Arabic wold f**!' ’ *///< 
popper, the 011101*8 we eannol explain with aii\ eontidi’m e); (i 

.iiA. I* i .1 U...O .,.4 4 4 i : IM . . 1 /, 


adoptio^ between two persons by di inking cieh (»tlier*s blood ( . 

The mlmtiou of Ani in Armenia, with it.- thonsand elinn Ins d I*-, 
' is fprotiably derivcsl from some book; the city and it-v tlnm-.in.l 
' churches are moiitioned hy ^Villi. 1 nl of llulnom k. 


the ilttiuc of the eh'ph.nit. (but in thi -. luie;; AV na ht {, 

'pfhihtnsvarhcs). 

•c; Ma'ndcvillft again, in .some j.a-^.im"' (-iml e‘-po.*ially in om whi<h ; 
is fattiiliar from its bein;,^ < ii<wt l.y Dr .bdinson in tin’ [-relh.* t** l.i : 
tiiclioTiary) shows a eorn * t idea of the form ol the earth, an-l d 
})o.4rioii HI latitude aseeituimMl hy ol.ser\ation of the pole st ir : In | 
that there are :intij*odes, and tliat if diips w.re sail i.n ; 
I of diseoveiy tin y might "ail Vcuiiid tin* wniM. Ami I* , 
curious .sloiy, which lie had lieard in his \.»uili, l.-o\ a , 
VoTthy imiTi did travel c%er ta-tuai-l nnli! In eaiiie to hi. 
routi try again (p. Ds:;). Ibit t.n th.- uilni hainl In* i«p(..t.d;v 
aWertS the old helief tli.it .bnis;!. m v..is in tlu* ci’iitie ef tin- w« li-l 
(7fir 183), and lie m.iiiit.iii'S in pnml ol’ lliis that .it tin* • '| .iin-\ 
i iipear planted erect in .lernsahm e-istN im .sli.idow .-it n.-< n, 
thati^tbat the city Avas un the ciputor 

‘ JSritf si ».-~\*ro\i^^W. i iii Ihe -wnv in I’.Mivt Jiita .’; ft- 

VowOSra nnd holy places ilu*u' . ih** iJin-k islamls <.r.*» k i l-unh. .A.* « 

ConHtMntinople nnd rntrstinc; i:ii«>U.‘s, a \imii*<, rn.ist ot raUvn'ic ; I 
Bidl 3 '-loii of Kaypt ; the Siimi <l 4 «(<’ t .tml c*oii\i-iit oIk-m' i\\«i . iKinii - i.-i o 
-.'lines of BoMpn.selc * auce(*HM<iii of .\>u 1 )ite Iiml ManicluKi- MiIratiN fi.'-n ila. n . 
,ithftpi. ▼.'-X. Paleatlno uiiil tin* lioly i'I.u*i*s (jMe loost oriniiiHl i-irtof Mi.* 4 m iI 
'iMtt. teiMl ocrasloiially on UoMi'Iihi Ic) < -|iuii. xi. S>m:i, \:iii(mi '4 one I ii 
Wesfero Kuitipc; descriptinn of Tniraiy (the sti'i.pe <«'iiiiiti> Mm- A ^ 

wry Rood, tlioufili e-xpi-essly not iKiin pi-isojial i*\}»oi i«*tu'<*)’ (*h.ii» \’i. Ma tli'’ 

and their r(* 1 i;;iiin, MoloMnnii ti, .V:.'. l-.ioii] I.n r.i. !. ;iv. ll I. 

tfhiip. xlll. Countries ol Amu .‘in.l Alnn; j.imiii-y lo tl.'- I m*-! Ii.m'i 1 na-., 

and on to chup. -ax. Iiu-Iu.Mm* i.s all Imm iI oii o.loiuv miMi Iim r ;- >1 UIITS 
' ' Chup. wi. Ttie iJir.u Khan; tin* liistoiyot .lumlii/ iinl h - -ii.*- 

: ijmiMika ffroin Hayton, with Kiunotli'm;.; rmui I’Iiimo t'liipinn Cti.ip \\*.i I 
Affd splumtour of the klonj. iith inoni*\. .I't* (fi oim i > loiu » i li 

xxilb CuBtonih of tho Tartars. Av. ifhnlU iiom C'.ij|inu* Mh.i)*. " 

CnuAtricapf A.sm shortly U( scnlio.! ifiian Chap. \sm Tho l ii-.l* I * 

’ Odortc), with iimeh aiUleil ahoiit Ah \ ui«h*r jiiul Hu* shut up u.*ti**ns. . • .tlu.-. 

' kolt Other inonmerM. Chap, xwh 'Ihe toyal ostat.* of rioslor.lolin n l-i. I'\ fii *n 
/ liotter *’ of Pn*stcr .John, with •‘omeThliie from 1 lii>toMi. the (* 1.1 Man .-t I'l.* 

/ '>t«UftUlll (fmm Otloiir). Ch.'ip xwUi Tlie Vallri rinlous (M.im M.l..*.i.* a-ih 
ilWOUtlonn), followed hy Iiquuntitv ol falniloiis ^oo^t ai'tiv i.t iiiixe.l ;in.| launl.i’ii 
.■'^rl|CWV“-Chnps. x\lx., wx. similar holrlipoich oonfiMiusI (limn the lom.nu. 

• ^-Atexandcr, Ihe Ictfer of Pnst.M* .lohn, riiuiaii f.iM.-s. .Ac). i hap. wxi 
jAunuf from Cuihuy, .Vc. rrom Odoih i. Tin* epilm^ur. 

fAlcst known MS. of the original is the earl of AMibnrnlMiu *- 


!. I • 
.ih'l 
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I. In* rnf(*r.sur)inTiKi u iiliei M..n«i( v II- ’n l!t i". l-f- 1 . 

I ''hf ForMhuiKjt'Ux aNoloi the h)h!u*;n,ipl y <»t I'.lit 
, 'lol.Ji 1 s liih’ui'intf./nit .... iji.ijiftixn I'a'.i t 
»'|./ J' (Il.iKliii^ N.(lil>), I, ‘.' 7 , I'*", on tli.*.*- 
.o 1 1 itu li rtlilions aie UM.In -ioo<l to hi.* in j.ir; .e a 
iL'lish). and hv Mi* Ind.inr (In m h, f. i th'* 


ll ll L' " in \ nllniiiil# 1 'h 

-- .i:i-i *> J .‘-’..l.i'i’s, u]' 
4 .P'-n \ nil s ( nVnif/ 
rco- of 1 'i* h r.f. \t 
-'* l.\ \ I 
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and oHn r woik-, .t'Tihim*,! r.i Al I'.th ■. P.- s. . I\«i.nu*i' 
nia;*.n.< i/n moui n ir/<\ I'.i::", p;>. lsi_joi. (P p, S „ M. Y ) 


. U^lfxxir.. dated DtTl, but neiertliele.vs autv in.ieeur.ite ii 
Mpevimmos. Tbo KnglLsli version w;i.s mmie, .-it lea.sl as i.nly,e 
of the Ifdh ecnUirv, fioma Kieiieli jMS. dMeefive’b. 

twccii-i'36 1, 7 (“ Amitlierc”)of Ilalliwt ir.s edition ami p.t:*-.' I to tho north uf riun'*, w.’s f.dii.-ii- i m 

that Vftley*’), ami in represented in this state In m-.iil\ 1 piim-o riaran\iiulan*.i uF Banniianirolo in lh** 1‘^'ih. 
jvory^iown Knglis^^ ItAVas eompleted and revised by two ; , .. Lrr i(ln-illv .*\D lulmi I’d) in tlie IcMMi 

hidepiident'tditorfl, neither of Ihomlat. r I hail the t: of 1 ; V .1 • 

tlKi- ci^tury. One of those rovisions is repnseiited hv the ‘d Maiisu Musa (Idll .U), ^t niih.ii, 1 mu-iiLti/o, .Hid, in 
Bldtfdi'lifQMiiim MS. Egcrion lfi82, ami the very badlyabbieAial«'«l [ fact, the whole of tlie {^iidaii A\it!i the < of (leiuio 


MAXDT, Ji imtive st.itp in the runjiih, Iinll i, lying 
l»elv\i*'u oK ‘Im'' nml ”>2 ‘ T X. lot., .onl bitwceu 

7d' 10 ’ .iiul 77' *J 2 ' 130' 11 loiii^b, nud houndid on tin* X. 
tiiul L. l»y Kullu, on tho S. by Snket, and on ihe . by 
K. ngia. 'rill* country is A eiTiii(unituinons,bt‘ing inii'r.s(*et»*d 
by t\NA> great ]iarallel range.s, reiuliing to un :i\eiri!i«* height 
of from .IDDO to 7000 feet aboA'o .sea. 'I’ln; \jilleys betAAcen 
tin* hill rangn.s are very fertile, and ['rodnee all the urdinaiv 
grains, be.-'ides more vnluabh* eiop.s of lii e, ni.a'/e. Mig.-n 
cane, pot»l>y, und tobacco. Salt-nilne.s coiitribiiie ulnAut 
uiie-tliird of llie .st:ite levenne. Iron is 1 ( 411111 1 in ['him s, 
and also gold in small (piantities. TTn* art*:i ».f the .-tnto 
is c.stimatcd at about DJOO siiiian* mile.", ami a een.'-us 
in ISSl gives tlie p«)pulfttiou as HT.DlT. 1'he thief, 
a Ibijpnt \»y caste, eiijoy.s an apj)HixIniate income of 
(^.‘UlyhOO, and the state pays a tribute to the Ihiti.sh 
(.hivernmeiit .ClOjOOO a year. Maiuli toAvn, tlie (‘apital, 
is ritiiated mi the Bias, in .‘)I do' X". lat, anil 70^ 0 *^' 
E. long. 

MAXniNdOKS, otherwi.se kroAvn as W ani. ak vw.\, 
"Mai iNKT.s, or W \Koi;r (the hi."t prob ibly tlndr primitiv* 
desiirnati^ui), are tine of the ni't^d a> idely distribnied :iinl 
impoit.mt. jieople." of \\ e.-'li-ni Aliiea to tlio iiorlli <ii Di- 
ctpuitor, and perlia[*s form the lux^t repriseiitat ia t- « \ D •- 
X’euri» sioek. Tlu^ country of .Mandiiig, from aaImI tl - 
ordinary name derived, is a ('i»mparatiA ely mi.. o' t:.-'?.* ‘ 
on both bank.s of the Niger, about the iiiter."« cl" ! 

N. kit. with 0 ’ E. long. A ^landingo cm pile, ne , 

.after Mali, the ehiof town, which slotul on the i* 


ill-.i 
.1 th 

ntnr\ * 
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•n lilt* Xiu'fr, wore more or less thoroughly subjugattMl. 
'rimbuctoD liiially fell into the haiuN of the tlerbers about 
blit M:ili remained aleiding state and its capital 
a great coiiiinereijil centre till llie beginning of the IGth 
eeiitury, when Omar Askia, princi* of Soiighai, captured the 
<.‘ity. 'riie Mali dynasty was a Miiliaimnedan one: and, 
though some sections of lln* M.mdingo raoe are still pagans, 
the gnv.iter niiinber ai * ardi iil Mipporf its of Islam. Of 
the ];uvs''n^ groiipin^^ :nid ji'l.itions of the states in wdiieh 
they are the doniinan’ ■ l-aiienl detailed infi>i matiiui does 
in>t cxi't ; but ^in li ae: omits as tho.-e of J'lenjamin 
Andi.'rsiiii (,/ -‘irr-r ft 1/ ///»■ i-i/y;//!?/ ttf ///<’ fi /.</rrn 
/l/i/ i’i< V, At \v ^ I'lk, |S7<») ^liow tlia*^ s<»nie «'f them aro 
pu.s<ess-,l nf a -“ ‘n ’.i *r.ib]“ sh ire of baib.irie ei vili/atiiui. 
Acconling to 1 )r in, the h ading areas of Mandingo 

occupalii'M are tise etuinli'v watered l‘y the. great liead- 
strcani> ot tl:-' S. negal (tlie I’’al-.'me, the Ikiling, the 

dl-triit ft) t!:t‘ s nith of tlie lower course of the (lambia, 
aiiil til-* <• ' rt'giou of to the nortli of Sierra la'one. 

'Die M r. dingoes are gi-m raMy tall and slmngly built; 
bla- k I’l co!!i|'le\ion, and har-li and ugly in features, but 
with a spirit"d and irUelleetual exi‘re-i-i«»u. They are great 
Ir-.lers, \Yi>rk in iron and gold, wca\e cotton cloth, tan 
\ NCi-llent leather, and regularly culti\ate a considerabh* 
>*iie ty ot crop-, rite, cotton, tobaceo, kola, potatoes. 
riicircliiY built wali'al towns often contain l(),t)t)() 

mil ibitant'., and \jll.iges and hamlets an* thickly sr'attercd 
ov. r the counti > . 

riiJi.''-' 7V’» in w jii' U the Miiinlin>-iu-s ]ilav u prorniii- 
1 tr’ - •' r. itt -ni-l 1 'r L t,>uiiillri, 

'■ ]’.! !■:••• t' ]. I'l;. litre h* S« »t h* Nii-’''T,'’ in 

'■ I\n>, 1 "\1. 

MANId.A,;! di-lrict in the chief crtiunil^-doncrshiji of 
'rhe (' iilnd rnoinee', India, between 1 4' and 

'J',y l!-' N. lat., and between ainl ‘ 4^' H. huig., is 
bomnb d iui tli“ A".hh by Tb-wali .-t it»*, on tlie S.M. by 
l’il;i.-[)ur, on the S.W. by llalarhat, ainl on the W. ]>y 
>eoui and .labal[»nr. It has an are.i of i7l‘J Njiiare miles, 
and tlie heidnu.u iei-, meat iMaiidli town, d'lie district 
"i wiM luLtlil ind le jinn, broken up by the \ulle}s 
nune.n*'»\i- rivets and .*'tieini'. Jn the lower \alle\s 
there i- ubuu'lain e of rieh black <*otton jjoil, wliiie in tlie 
ic'^s I.tv iiiri'l v.ijleys a light friable mhI Is found. TIoj 
A’ erbiid.da river Ih.W'- ihr-uugh the centre of the district, 
icceiviisL' sevf ial iril>utarie>. which take, tin ir ri'C in tlic 
Maikal Hibs, a rin-^e d-*ii.^*dy < lotle-il W'ith snl fon.-'^t, and 
fonniiiLT part th'* great w.itershiMl between ca'^tein and 
\ve-'tein India. Idle Jofti-^^t iiiount;;ih is (’hanradadar, 
ilmiit ‘>1t)0 fe* t Iii'jli. M’i-..'‘'T.s and v\Il I beasts abound, and 
the proportion </f ileath-^ canned b\ wild animals is greater 
in M onlla tiian in any other district tjf the Central 
broviii 

"I ’ ‘ 'T I"?- ‘lo'le^d a popnlalioji of 213,018 (inalo.s, 

■ i ^ II ] " j..'< t'i'* Til'* .il'Oi i>r loll tnhes le.ini- 

' '• ’ ” ’’'"b ‘ ‘ .M.in lii th oj /II ,oiy nf];i.r <li-.trii t fif th**, 

^ pj. (;. lii, ntiMTu-d at ll 3 ,‘Io/;, 

Mrii-.jl.i ... p.j I ]-»]i/:hn<f;i of iiilifj, i'> tiif only f»lar*e 

hi tij- . »;i ’ >’ u)i iipv, .ii'tl .» of ‘jnof) iiiliahitiints. Of tin* 

tot.'il 1 -c }ij-( i!-i]i v^.-o* r« tarrinl in 1.^81 a.Siulti- 

Tute-l, .Ili'i ‘ I . ' 111 The ^ orn* y-'U' h 4,431 Meres WiTe 

devot««l t I .'-i. I, ••. /, (.f ,1 and to wheat, while otln r 

fts^»d LTc:i'. I' ‘ ». re I’lho-ianl aigar-/ ane an- jno- 

<luef (1 in I 'ai-i-;. i •! - liUi:! , Tlie vshieli 

fr/rifp riy .I'.th-n t1..- m’',!.! .li^triet Ico e ‘•nfl'm-d gn itly 

iroin the iicniidi .. a of .> iT...ccjii pi.e fi-ici Iry the hill trilies, 
w1k» « 'll dtovn i:i 1 hton i- vo>.. I »,:i tIii- liill-'j'le'j, ari'l .sow’ their 

. TOJIS in llie n.*,!!. 1 01 l,c. e , ] ,V..-V. f, lin-asille, hren 

t.ik»*n to jii » oit farti-'i eo!)./.* ilj. foj.-a-.. Tie- ^*nlv loeiil 

lire « ori’H.a-, i:i tii.- ..mf-.* eotton Ooth." Tlie 

"•.‘.vl r**%eri«je f.t th' 'I'.tjj't n 1 ' I r*tnrnidat <:iM,308, 

• a'vhi'ii L-t’OlMvu.; d'Titi -1 iToi.i T 'i' 1 ..- i Tli-o- .ir** 4 r, (hivi-rii- 
'c r.t ind .o I' d s* hooh- d h". « •> I of ..}tif i ] . , fv,, , ijV/Aif], 

;/• di-tri't ht- .'t hafl lejiutatj-.n i.j U\‘: 

MANUOLINi:. See Lutk. 
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AN DRAKE, Mandragora officinannn, lu, of tho 
potato family, order tSohnacefv, is a native of Spain, Sicily, 
Crete, Cilicia, Syria, tfec., and North Africa (Benth, et 
Hook., (len, ii. p. 1100; and DC., Prod,^ xiiL p. 46G). 
It lias a short stem bearing a tuft of ovate Icavoa, with a 
thick jlcshy and often forked root. The ilowers are Bi»li> 
tary, with u purple bell-sbaped corolla. The fruit is a 
llcdiv' orange-coloured l»L*rry. The mandrake has been long 
known for its poisonous properties and supposed virtues. 
It acts as an emetic, purgative, and narcotic, and waa inucli 
esteemed in t»hl limes ; but, except in Africa tind the East, 
where it is n.^(‘d as a leareotie and antispasimodic, it Ikis fallen 
into disro[)ulL' (I’ickei ing's Clu tni. of Plants^ p. 247). 
Jn ancient times, according to j.sidoriis and Scrapion, it was 
Used as a narcotic to diniinish sensibility under Burgiciil 
operation.s, and tho same use is mentioned by Kaawini, 
i. s.}\ “ biitrah.’* Sh:ikes[ieare more, than once alludes 
to this plant, as when Ikmipm in .l/u(7v'M miya — Or have 
we eaten of the insane rout that takes the reason prisoner'^ *' 
and again in Anion g and Phi'}'idra — “(live mo to drink 
niandr.igoriL’’ The uolion that the plant shrieked when 
touched, so that those who desired to pluck it up had to 
.^top their ears with j>itcli, is alluded to in Uoniem anal 
Jnfitt- ‘"And shrieks like inamli akes torn out of the 
earth, that living mortals, lieaiin-, them, run mad.” Tho 
liiiiiidrake, often growing like, the lowiT limbs of a mun, 
was supposed to have ot her virtin s, and was much used 
for love jihillres (Diosr., iv. 7(‘>), while the fruit was 
supposed, and in tin* i- .-till .*'Ui)]iose<i, to fiicilitate 

]»n-jinaiii v (Aug., (\ Pmsl., rnj; F-om[i.iro Clen. xxx. 14, 
where the llehrew j.-j nnih'ubtiilly the inandrako). 

Like the mallow, the inauilr.ike was potent in all kinds of 
enchantment (see Maimoniih - in (’h\vi>bon, iL 45b, 

mid the note-*). I )ii cnnih s ideiitiihs it with illO KgpKain^ 
tin- ro«»t named afti r the taiclianli e-’.s v'oct*. To it ap[>CJirs 
to .!pply the fable of the maedcal iieib Ikiaras, which cnie*! 
ilcai' mines, ami was [n'.*ciircd at iirvnl risk or by tho doaith 
of a dug enijiloyed to (bag it U}*, in Jose[/hus (//. «/., vii. 6, 
Ii .*i). Tii(i (icrmaii naim of the [Tant (Alraune; O. iJ. (b 
Alrunn) indicates iht* ['io[.hetic power snpp().*^ed to be in 
little images (homunciili, ( lohlniannchen, (lalgc.nmiiimchen) 
made of this root whicli were cherished as oracles. The 
pn.-se.-.-.iun of such rui.t-i was tlmiight. to cn.sure prosperity. 
(S»-e Ducangc, .v.c. “ Mandragnra,’' and lattre.) 

(iriunl ia J.^'^7 (/Arbi/.', j» ih -« riln-d the xnalo aB(l f-Kinuh* 

iii.-imli ikf in(»-.i-fn i.!( s .iIm» I (■..jfni/i two .ii'-li jjlaiits 0|»f*rtTitly 
ran*’, poll. ling 1 l» tin' -ipring'iiid .inlan-n f pn-n-s (Af. rfmalii. Urn., 
iiri'l M. tij/irintirtim, L., i'--*]-. . tivi <lill«Tiiig its he wiye in tin 
r*»lfiur of Um* --Ii jj>.- (.1 fiuit. 1 |i- allinles to the “ridici- 

lou^ t ih Jind “<h'Il' h «!/' .ni< 4 " uln.iit it iriMely t<* ecoiit theii!. 
Ik- ijMtf H th it ♦}.i- I'.'iL 1 -. olliii • iii-'h , or with two to maiiv 
Ifi.'ini In K vit m\i hi; «! ly, .ii n"W, th«* n>"t nf tin* wild bryoiiy 
w.i^ tnirniii 'l l«‘ n-po .* iiL Ih liuni.iii form, inisrallisl loxtaLcliaki-, 
ami l.hni .vM ns Muh to tin i'_'ii"ijiiit . 

.MAXI >111 LI., tin* iiaine of one of the most remark 
able, at all event-; in oulward appearance, of the Babo<»ris, 
(^gnnrtphfdu^'y rnalntnn or tnorkt^m, Tln^ general characters 
of the genus to which it lieloiigs are given in tho article 
Ai’f', vol. ii. p. ir»Lk 'rhe woid appears to have been first 
introduced into <>ur literature in a work published in 174-1 
called A A'rai Vittfogr fit (! by William Smith, who in 
an account of the animals ( i Sierra L(jonc doHcribes one 
“called by tlie wliite men in thi.s country AVaudrill,” but 
adds, ""why it i.s ho called 1 know not.”' Smith given 
builieiently accurate details to show that hifl animal is not 

* ‘ M.'imlriU* to .‘•ignify a ‘rii;in-like the WOfd *DnM 

«ir ‘ l)nl ' h.iviitg irf-tii annt-ntly I'niph/y*!*! in Knglivnd to denote fta 
Aj**’ '»r rhibi'cn. Thus in the tittli «Mliti<>h of Hlount’s ^ OUMOgTaphiQ , 
f»r a tln-tioiKiTy iiitcrfm-ting the. hnnl words of whaUeever language 
iifiw irf'l in our n-linnl Krigli.‘^h longue . . . very tiwful for nil such 
;i ^ .h* lie to iiii<l»‘rMttinil what they itjkI/ pnbUHhed in IdSlf I uud 
* D:.), .1 st"iMs;utt(*r s tool wherewith he bore.'* little bolw in wuvrhle, 
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thiiti now called Matidnll» but the (/himpanzce. Jlutfon, 
LoweTer, while quoting Smith’s doscriptiuu, traiist'crrcd the 
li.iino to the very dififorout species now under coii.sidi*ratiou^ 
and to that it has been attached ever since. 

The Baboons generally are distinguished from other 
Monkeys by the comparative equality of the length of ilicir 
limbs, which with the structure of the vertebral culiimii 
adapts them rather for quadrupedal jirogression <m the 
ground than for climbing among the bnmehes of tree.'i. 
They are also remarkable for the great size of their f-u-t- 
and jaws as compared with the part of tlie skull which 
eneloseif the bruin. The Marulrill, in addition to tlu se 
eharactors, is distingui^-he-d by the hejiviruiss of it^ body, 
stoutness and strengtb of its limbs, mid e,\c«iediiig sliortin -vS 
of its tail, which is a mere stunq), n«)b 2 inches long, and 
usually carried erect. It is, moreover, rem.irkiil.>h5 for f lie 
prominence of its brow ridges, bene.ith which the small and 
eloaely approxiuiaLtul eyes are def'ply .>unk ; the iminriiM* 
.■'izo of the canine teeth ; tlie great deAelopnicnt of a [)air at 
oval bony prominences on the maxillary lioties in fnuit of 
the orbits, rising on ituch side of tlie median line of the 
face, and covered by u longitudinally-ribbed naked skin ; 
mid more oapeciully for the extraordinarily vivid colouring 
4)f MOtno parts of the skin. 

Tho body generally is (•ov(‘nid wdth a full .soft coating of 
hair of u light olive hrowu above and silvery-gn y bem atlr, 
and the chin is furnished uiideriieatli with a small pointed 
\ollow beanl. The hair of the forehead and temples i> 
directed upwards so as to meet in a point on the. crown, 
which gives tho head u tiiaiigiilar appearamv. 'Fho cans 
are naked and of u l)lui>h-black colour. 'I’he hands and 
feet are iiakeil mnl blaek. A large space arouinl th.* 
greatly devedoped iscdii.il ealIo.Mtie>, as well as the upper 
part of the insides of the, thighs, is naked and of a (TiniMnj 
colour, shading olf on tin* sides t«> lilae or blue, which, 
depending not upon pigment but upon injeetioii <»f the 
suporflciul blooil-veMM‘l.s, varies in intensity according to 
the condition of the miimal -inert'asing under excitoiin-nt, 
fading during .sickness, mid (li.sa])pi?aring after death. Ihit 
it is in tho fact* llnit the mo.-,t remarkable dispu>itit)ri tif 
vivid hues ix^cur, more ^e'^eIublmg those of a biilli.iiillv 
colonrod flower than what might be expected in tie- 
cutaneous covering of a mammal, d he cheek promineius ^ 
are of an intense blue, the elfect of which i.> height ’n* d by 
deeply wnnk longitudinal furrows of a darker tint, winl * 
the central line mid termiiiaiion of the no.so are a bright 
scarli'U NotwithsLaiidiiig the, be.auty of these coIoiii:> in 
t homselvoii, the whole eoinbiualion, with the form and 
oxproRaioii of featiire.s, quite Justilies (hivier’.s assertion tli ir 
“il Korait dilHcile de .se figurer un etre plii.s bideiu qne le 
Mandrill.’^ 

-It ia ouly to fully adult males that this dcsciiptiou 
uppHos. Tho female ia of much smaller .size, and e.l nnne 
hloiider make ; and, though the gem-ral lone of ihi h.iiry 
parte of tho body i.s the samej the [innniiiences, furrows, .uul 
colouring of the face are very much less marked. The 
young males have black faces. At the age of three the 
blue of the chcek.s begins to appt*ar, and it is not until tin y 
arc about five, when tln'y cut their gre.it canine ti eth, th.U 
they ac(]uire the charaeteristie red of tin*, end of the nose. 

The Mandrills, e.speeially the old male.s, an* remarkable for 
tho ferocity of their disposition, as well as for other <li>.u:i\ e- 
ubl© qualities, which are fully de.scribed in (’uvierV aeeoimt 
of th© auimiil in La Jfcfi(t;/rrir dif Mnsemn tCHistoiri 
.Va<ur4?/fe(l80l), but when young they ran easily be tameil. 
Lik© tho rest of the Baboons, they appear to be rather 

■ Atao a largo ()Vl»l•gro\^^^ Ape .'oid ll.ihomi. c.-illp.!.' * Pnir 

Js used in tho Hamo .sonso in (‘h.irlliin’s Vi\nmn.^t)r,ni A uc.nt , IfuiS. 
'rho ofnguliur elytuology of the w.^nl giviii hy buir.u . ppins h iiilU .i 
inxrbftids’oai'.'' — lluxli*i'’s Man's Place tn Sahtir, ]*. In, ISOS. 
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indis^inilnate eaters, feeding upon fruit, roots, reptihs. 
insects, .scorpions, <kc., and inhahit open rocky gmiind 
rather than torests. Not much i.s known of the Mandrill't. 
habits ill the wild state, nor of the exact limits of its 
geographical distribution. The speciim n-, brought to 
Europe all conn*, from the W'est cua.'»t of tri»pic;tl 
from (biinea to tlie (laboon. 

An allied .s^ieides, the l>rill •tcijthiff/fs I '/• “pi/ff/'i). 
whieh le.seiiibles tho Mandrill in size, giinial pr.-j;.-; t 
and .shortm-^v: (,f tail, but wants the bright .•olnniing .il 
tho luce which makes that animal so ivniarkable, iid.' dut- 
tho .same district. (w* n. r.; 

MAXl)rUl.\, :i lity of Italy in tho 
Let ' o, '22 niih*.> east of Taranto on the mud 1.» L»''-ce, 
in the. mid.-'t of a wiilo ojien country. It loid 7‘.Mr 
iiihabittinlft at the ciai.^u.-^ of I>^71, is the seat of tw«> pr* tty 
iiiq»orLant fair.^, and cunt.iiii> a spaeiou-^ }>:ilai’o of ih« 
Erancavilla iamily, and a line old chinch with cainp.iniK 
and r»)so wimlow’ ; Imt tin* noiin iriton ^t of tin* [)lac'* 
at»a(‘ho.-> to the ruin.s of tho am ieiit city in tin* neighbouj 
IiocmL The whole- cireiiit of tint douljle lino of .'jneimt 
walls, built of largi* rectangulai f-torn without ne-rtur, «’iUi 
sldl be traced, the outer wall and diteli nif .inuring 22* fool 
in hre.idth, and the inner j)a*'-.i'-n.‘, with the inio-i wsl! .iboiit 
5() feet. At Scegno, just out ido the waM.-, t!io visitoi 
may still see tho fimiitain of Mandiina, tho levi I i*f which, 
according to Pliny, it was im[M».-'iljle lo alter by any 
drawing out or pouring in of wati-r. 

M.iiidiiri.i n lira d in <inh«*'ii*n w t», i) •' ili.itli of 

Alt Itid.omis, King oi Sp.irt i, li" ]-« r. -in d u: ■ - :.i ‘.ii niid« » 
l! . w.db 111 riaiS 15.0.; jiiid lln* oiii\ oth» i 1 .■ I >i 1 1 oi i ill ll.s 

an. ;• nl annals i.-, the l ajdiio* 1 »_\ Kainii- M i • in.,.- in 'i'l.miL'li 

oniUt*Ml lioiii IMiiiy’*' ll^t ot tow n - !’i till . o •.’I'.o, ,• a;-: vi • j- tK. 
d'.d'ida Pt utin‘_;<'i i:in:i. .Atln tlic ib .-t i in t.-n oi <• . <. .j ; ..vn ]iy 
ll'f ."S ir.iciMis the iidi.it'it'int ino\cd tot'.i pi n' o.d lin 

n inn* I '.is.diinovo, whn h tin y :d hr-t -ip'i • to M.- i.. ", . r • |. ^ 

w.i I I .odiaiigi d by Kctdinand 1. tor tin oiau.iii M. ,.. ’.i i 

MAXES. This term, wliiih is clearly ouphomistic. 
me.ining “goodies’’ or ‘‘good felh^ws,' wa.^ applml by tin 
li'oinanM t<» the spirit.-* of tin* tlepjirted. A'* in wU n. it ion- 
of jintiquity, and in man) exiAiiig .*a\ugo tiibi tin 
spirits were, lield by them in gre.it awi :iiid vriu iMlion, :i\ 
being p(»werful foi good or for Inirtn. 'I'l' * (b- trr i 
whi-ther imported from the I’'gy[iti;in tli>'.,h.._'y « t oi 
Turanian origin through the Ktru.-can lomb-lu.dib : i' 
eloM'ly allied to that of the tireek belief in tho » .vi t 
ol the souls of heroe.s, anee'-li -rs, and gimriilv of t)u 
“mighty deail,” whom they calh d Ou /.ioits, but, oi C'*i;r-e, 
in a .sense widtdy ditVerent fiom our icdio:. oi 
'rims in .hXchUus the .^ipirit.*^ of Agairn imion ..nd of Ihuiur. 
are invoked as Oio/o»i'fv. and in tin Sd/ rli'mf 
(2\) they are appealed to ns /la/iiVq/.a wbtre ths 

notion nf “ hesivily-pnnishing ’ .'-'eenn eonvcycd by the 
roni]u)nn(1 epithet. (Irnerally, the i/.i >■ were ri ganliHl 
as ho.'.tile, or at le.i^t ilaiip roll.'-', and blood I'tfering*. 
(7i.i)ta//oO 'vere m ide to them to propitiate their wiath. 
and to induce tlioin to .-eiiil aid 4 r mateiial bli.^.-iugs from 
the realms below\ 'I’he iilea a[)pi‘ars to h.i\e bem tliat tli*. 
.spirits ranged the earth, hungry tiiul loilorn. and svekin 
wlioiu they might ilevour. Hi nee pestilences and 
deatlis were attributed to tin m, and in tlii-. .'•>■, :1'\ 

c.mii' t»> be regarded as the enemies of theliMiig \ « ' i. 

wi'Pe givi-n to them, that they might not tli - { ' . u^ 

Melinisof whomsoever they pleast d. iMletiUj o*' : 1 .r.ii- 

w'cri' [ihiLed in the tomb or burnt on t)i«' p^ 1 1 , -e ’ ' • i in 
L'f burial were, with the- lamentation-- of .n_ !i '' nd-., 

tluai'dit neeessary for tlu' ri-jx a* of tie 1. II i’*!. 

Iinwt*\er, in a remarkable p.is.- ige ((f> h . i-.ik 

of the dii/pons' in terms nu)re alio il to 01.5 i.l. -.f “ u.iidiai; 
aiiL’-'K.” He sa^.sthey were tl • *-Mid- o. i J. - ol the men 
who lived III the gohlen aee, and then now i-, to 
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tbe cartb unseen, and to watcli the actions and conduct 
of man. The meaning of tlie w^rd dertwn is very ooscure. 
Some connect ifc^kvith SiF, the root of Dtjt, 55€U9, 

tfcc., others with Sa/'or. “to allot,” “to distribute,” 
(('urtius Gr, Etym.^ i. ti.’lO), while others, with Plato (6hvr///- 
///>*, I*. oiKS, H), have suj*[’o.-i d that (^<uJ,aij)r, “ knowing,” is 
iIk- oiigliial sense. Tn a ii' in ril w .iy, Odt/oor meant a man's 
liu’ic or fortune in life, s'jnl h-.-ia r (h'trOdi/uoi' and crOuz/itui' 
art' et):iimon phrase^ fi-r ** uiilorimi.ite ’’ and “ pros^K'rons.” 

Tlie woiil in h''< uferabh* to an old udjeetive, of 

whn-li llier.i wi-ie tw.) forms, munia and if/'Niffs, ‘“good." 
|•'^om tin* fonuT r )iiu's n/n/finus^ applied t(.» things or 
])ers iiiN of fo? mi l li'le >-i/i‘, power, dimensions, and so 
■‘In.:!'," or in any sense “ unoaiiiiy." The 

iiioininL!; is /.i n, , “ the eoml or Ineky time, ’ because there 
was :vi old [‘[''Vco-’o (Ib'^ioii, (fj>. it />., nTS) tliat mornitig 
was llij 1-:-' liino b>r work. It is generally used as an 
abl it i ve, /./o// A'e., yet Virgil Iris nht.u>‘ inn'imif 

{(j> n''!. ui. *»-.'>). is found in the <»l[i Italiiii 

divniity (/ nit-' M ni'i, the “good mother,” abo eallod 
^^ul;l:lnd Larninli, the ro[nite,il mother of the Taires or 
li'Vii'^ehold g »ds. To this goddess Jdiny tidls ns (.V. JL 
vxix. F)':y) tlie Pornans otfered in sacnliee a puppy ilog, 
In x\i. 11 lie s.i\s tliat chaplets U'a‘»l to be otfereil 
to the mane-5, un i in .x.wiii. - lie sjicaks of men digging 
min -s to get wealtli ip x- 'nhtpiiDP^ in the di‘plh.s where 
the s[iirits reside. 

There can be no doubt tint food oibnings were, accord 
.iiijj to a widely sjireid snj»er.>tition. ollered to the manes, 
as i\) the Lir, to Hoe ite, to Tri\ia, and to other infernal 
powers, 'rims Virgil (wdn^ is fond of the use of the word) 
says in iii. (id, “ aggeritur tninnio telliis ; stunt 

M inibus ara?/’ On tlie.se altars, he adds, goblets of milk 
iiid the blood of vii'tims wen.* ollered, tlioiigh lie evidently 
li.i> in view the (iTeek rite of appealing the divnions. 
Perhaps there wore m)t such soleiiin projutiatory bacrifice.s 
ma le to tin* m in *•> as ti» the fin-ok rKiLfunc^. But all 
nation-^ liinu- ivvereiieL-d the s[urits of their ancestors, ami 
.•.'[•ecially thoM; n itions which retain .strongly patriarchal 
tr.i liiiom, an I tin; di-tincliuii'. of ca.-ile. 

The q* was a kind of attendant on the living, the 
-haier ol hl'^ foitiiiie-, and perha[is to some extent regulat- 
ing tlmni, truiH lartli to death, d'o indulge one’s g* iiiiis 
origin illy iiiLMiit t.i please him with good diecr, an idi-a 
ihit liy at thi; rt».»t of all priinit i vt.* notions nf sacriiicc. 
Of thi-; notion there i-' m* (ireek i'rpu\al*nt. It ^cciiis 
iiioro 11 -irly allied to tie; Mipci -t ilion of a “doubh "or 
■‘wiuidi, a ikiiid of o//< /• t f/'j \vl»(> at cu ce wa-, and was 
• I-. id-nt>i‘d witli tLe indivi'iual pcr^oii. (Se.* I lor., 
ii. i>T.) 

1’. * “n ti; /.■//;/' a’.d tiie rec iv^d id*-i of t]jt*ni 

, . 'ty cli>*.'j aiialoj-v. Vv'lien Vii:ijil i-ays (./,)/. \i. 

ji - e»- pirnimr nr.im*,," lj'*app.*urs to m- an 
‘ ’ t- -a’- •: ;.!i liM-ivt- tie* 1 1 v\ al'd o) d* '-ds floln* in 

ii; V': . • . of can.'.*, « on e-poiniil'g idei tii it tljo 

f.t ' " :jp, aiid eoiild appi'U’ a^. gh ot-. 

TIj i \ 7). etJiiimenciiig with I’ne \ei^e 

“ tS’iut all' a ! !• . 1 ju:n non omnia Unit,’ n-'-ciibes 

now th*' /i ■ ' < • I (\ III hit ipp'-ivcd to him and 
upbraid 1 Ido. h’ idMi! -ne--. Se*. al\o Viig., .Eh. 
i\. ‘Ibt) aii'l oo. 1.1, . t!': fifiijidVi.’i. tlj-'V vveie lil-'O 
-'ippused to li'r»e -.he [.ow r oi ; t-mliiig dieaiiis f/AAA vi. 

Ill sep’dchral inscriidion < ven on e.n ly fdlri^t^^^n tomf»s, 
*lie deflicaidon di.^ \ is eornrii'.n. ^diowing the titi’uiig 

VMjdoiicy to deify whicli [ncvall'd with iho Jtomans under 
tile L‘m[drii. 

.Nf A\]*j I IP ). Marictho .'‘••'ibf-unyta f MavcVAuj/, Mai/c^oi, 
''•bufA//,!;, A'C,, Mfii (It 77/ <///,“ beloved by 

rhoth Egyptian prio.t and anmili^t, wa^. a native of 


Sebertuytus (Semmemid) in thd Delta. Ills name is mn. 
tiecied by Plutarch with the reign of Ptolemy and he is 
usually stated to have written under Ptoleiny II. Piiiiadeb 
phuS) though the only authority for this is ao' e^pistle to that 
king of the Psoudo-^lanetho, author of the forged Jimk of . 
Eothia preserved by Syncellu.s. He was instructed in Greek — 
so Josepbiis tells u.s — iiiid the three books uf his kifyfrtuiKi 
rompo.sed ill that languagfi opencil to foreigners the ' lustory 
of Egypt from tlic mytiiiciil period downwards/ tiisl it' was. 
preserved in the records of the priests. U nhapf^Uy the 
l>ook is now know u only by Home lists and fragments pre- 
scrv(‘d by Josephus in hi.^ ti cal Iso AyninH by 

Emsebiiis in lus ( aiul by Syiicellus. Byucellua , 
used the work of l*ji>cbius (also known to US through 
Jerome and the .\rnicuiau xcr.doid) mid the lost . 

of Afiie.iiuu. 'j’lius the little that we know of Mauetho*^ ' 
history has reached ns thrmigli a proce.ss of transcriptiortl 
and rctranscripliou very unfaxourable to the correct trauA^'. ^ 
mission of the lists of kings and dymistic.s, to which - 
Joscjihus alom* adds any coii-^idi'riible narrative cxcGrptSb- 
It .seems indeed tliat our authorities themselves used vdry^; 
ing and partly corrupt rcccn.sion.s of the original text, aUd 
that ilcli Iterate corruptions *)f the .Manethonic tradition 
were not wanting appear.^ from the existence of the Hook 
if Sot/iis cited by Syiicclhis, which wa.s undoubtedly Ui 
.‘-:purious work. That Mandlio hiinselt made honest u^e • 
of liis Egyptian sources is gisuially recognized, sinoe Ihd 
Eg)[)tian iu('nuim‘Mt.> Ikim* atlordcd coutirinatioii of many, . 
though by no nu'ans all, of his s-t.itemcnts ; but how thd ^ 
corru[»t and varying data we now liavo .should be used, or 
whether till* JOgyptian tradition e.in be made the basis i>t 
a rational chronology »»f the oldi.^t historical period,- is 
doubtful (see xel. vii. [>. TJ'.l 

'riu- of Si‘\i*ial ntlin- looks ti) Msiucllio, W'ithatmof - 

of netful iiiiitnial .out ilisi u -lot:, will In* {.. wild tiksig with the lK*!^t' 
♦slitii.n of ilo* iVtieiDfuls lit Miilli'i-'s FiO'ihh hIh Jlistorin^rutfi 6V;n->\ 
i •ntm. ii. MJ illtl. \v rxl.oil .istiolo-.d' .d pooru nillnd *A1roT<^•#f». 
jimr/Kd b.-:os ill. ihOic •»[ M.iimI!im, l.ni is ol 1 mn 'll Inter (luto (IawT. 

oiitinn t.y Kofolily, I * !].-i •, I'.'.'n'. S.o I Joi okli, JAatj/’/Z/O «/V 

Jl •! ^ 1''}.'.: Hut « limil, in /V//7oA»///'s' (1856), mul 

llIx'iH. Mv'i.s 1.8.^'*; I lilt h, ...nl i/,r '/Vroifr 

rHfnivits, ls»;;. ; l.i.l.l.iu, /. /. ^'hnm. iOlil JMicrffuitt .svr 

lt( rhroH, E'f.y : .m ! in .. i o ilu* imoks on Kg\ptiiiii histoiy 
.•oi'l I'hronok^jrv. iMii. i- Ii 1 oI r- lutivo liti-nitiim is givvu by 

Kngt'hii.iiiii, JtPd. F'lij ‘I't’. (.''til eil. i. fiOr. 

MANFJll'l ) (e. 1 L’ ** I - 1 Jth;), ngont and king of the Two 
Sicilic.s, Si natural .‘-on ol th'- er/ipiror Frederick II. by 
Bianca Jjin/.iu, tli ‘ tl.ui. ht' i of a j.^mhard earl, was boru 
in .Sicily about ILMI, aiul i» n-ived fiom liis fiitlier the rttlo 
of jirince id’ 'ra:’'-nti!ni in llilS. rri'dcrick II. at , hU 
lieitli appointed imn logcid (d thc 'fwo Sicilies during 
j ab-» nee of his brollc-j (.’onrad 1\'., ,'ind noiwith.staudihg 
tin- ho-^tility of Innoicnt IV. and the ro.volt of many. . 

: nobh‘s and town- in .Ajaili.! at the instigation of ' that •• 
jiontilf, he wa-s aid ' in J'J.dilto hind over to Conrad, ah; 

I undivided t overeiL'n»y. ( >n tin- death of the latter in 1254, 

' Manfred w'as one* more enl! -d to the regency in^thod 
. inlen-ts of li!s iiifii'd n* pln-w' (k-nrailin, and by his victory^ g’ 

I Over the foref of Iiinoi-.'iit l\d jit Foggia on December 
< of that year w'a-' nidi* to cstaldi-li his authority OVet vb^/* 

, entire kingdom. Wlim in 1«7)S rumours had rcachfea 
; Si<-ily (d’ the dentil of Ooiiadin, .Manfred, yielding tO'tW ^’ 
.solieilatioii.s (»f hi-. ] 'Tela 11 “*=, baroii.s, and people, '• 

liiin-elf to be I'rowiied at Bah‘rnio on August 11. ‘ ■. 

j afterwards envoy.s ai rived from the mother of CohlTOXU ttf; * 
say that In* was still alive, and to demand the ' 

! liini ; but this the king, strong in the popularity Wiucli*^b 
liiid acquired by liis brave defence of hi» country, 1)^:0* jSl 
fde.asing person, and by his many accornplislubcnt^ 
to give, promising only to [ircservc the crow© foir 

^ Kusetii VUronienfmn lihri duo, ed. A. Schoe^' 9ttrUi^ TS6d-75. 
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au(i faithfully to bequeath it to him ou his own death. 
Excommunicated in 1259 by Alexander IV., Manfred 
again resorted to arms, and overrunning the papal 
viras made master of Toscany by the battle of iluntc Aperto 
(September 4, 1260). Now at tlie height of his [)i>\ve.r, 
be was anew wcommunicatod by Urban IV. in liifll, and 
in 1263 bis forfeited crown was offered to Chailes eoimt 
of Anjou, and brother of Louis IX. of France. Tuward.; 
the end of summer in 12G5, giving cllect to a em :idc 
proclaimed by Urban, Charles with his army laitcrcil j 
Piedmont, but the encounter with the »Siciliuiis did not 
take plaso until February 12GG at Jlenuvfiito, \sli(iv 
Manfred, filled with despair by the cowardly flight ot Jiis 
Apulians, sparred into the thickest, of the. Inittlc and tell 
covered with wounds. Mis mangled b«idy was hastily 
'■ buried under a heap of slones near tlie bridgf;, hut aft< r | 
wards, at the instance of P<j[»e Clement IV., was draggi^l 
out and laid in uncoiiserriit‘..‘d ground on the IrmitiLT of I 
the kingdom. 

MANFREDONIA, a seaport and city of Italy, in tlie 
province of Foggia, the see of an archbislnqi, andtlic centn; j 
of .a maritime dlslricl, lies 22 miles north-east of Foggia, 
with which it is conruicted by railw ay, 'riie situation, on 
the shores of the Gulf of Manfredonia and at the foot of 
Monte Gargano, is finely sheltered, and the vegetation of the 
.district is similar to that of Sicil}’. A cast hi dating fnjm 
the 13th century protects tloi port, and the city i.s Mir- 
roundod by walls and towers. The principal building is 
the cathedral. Though the unehonigii isavailabhi onl} for 
email vessels, a fair trade is curried on iu the evpoit ol 
grain. While in ISG.*! lloire enteriMl in ali4LSvcsMls 
with a total burden of 20,:ilG tons, in L>sO the buiden oi 
,the 463 vessels was only 10,S32 ton.s. Tlie population of 
Vthe commune in Ibbl was U4Ul. 

ManfrCiloulii isthohistoric.d O jin srnt.iti\r of i U'Hii m 

mauiciptum and cniony ot m.iik, wliit-h i.i) .d»Mut 1 im’* , i > 
tbosoilth. Theancknt eity h iving grriOly d. * litn d, piuilv 
the iinhcaUhiiios.s of its siiusiiou jiiid p.uilv to lin* oi w.o 

Manfred trausftTrfd iU to the ]»vr-u)l .sio- in V.'ol, 

For a time Miitifrodoni.i tloni idl'd grt .iilv, Imi th'- i.iv.igrsnl » 
Turks in 1620 proveil fulal to It-I ilfvdtumw nt. 'I’li'* Mt.* .•! 

. ilipontnm is marked Iw the joKMent, of Saiii.i M.i’u 

Si|)onto. 

MANGALIA, a town on the coast of the Llsi'k S. m, ei 
the south of the Dobrudja, at tlie. head of a district in Um 
new Roumanian province ot Kustenilji. In tie- time ot 
'Genoese Huprennicy in the Rluck Sea it was a ]'l.i.'i' of 
.30,{)00 inhabitants; and it^ ])opu1ation ha^ .ig.iin iimm 
from a few liundreds ti> tip wards id' two llioi. md. 
'According to the (^/rpff'i I in^rrijidninini i" to 

identified with the ancienl Thr.ician cih of r.ill.iii'. ot 
A ceevotis, as it was formerly calleilj- a cohmy ol Mihn.-; 
which continued to be a llourishing place to tin- ‘h' v of 
the Ilomnn period. 

'MANGALORE, the admini.strative head'|U.iil of 

UOUth Kiliuar.i district, Madr.is, i.s .siuiat.al on the o 

coast,, ill 12* 51' do'' N. lal.,*7t r»*J' Ibi" E. long., Wid- a 
pppulatiou in 1^71 of The town is piciim 

,Vel6an, and proaperons. 'I'lie native liouscs .lie laid out in 
good atreots, ami the I'liropcau quarler is p.ntinil.irlv 
‘pleosant Mangalore clears and exports all tlie eolVee of 
Cdorgi and trades directly with Arabia and (he I’n lan 
G'JDil{»\^ln 1875 3GGI) si?lps of 2G 1,000 lon-^ etiieied. 
The Sports in that year W'ero valued nt I'nO.LSOo, and 
th&impprts at £272,704. ThL*ro Is a large native Roman 
Gatholto population, with tw'o Enropi'an bisho[»s, .several 
. chut^es, and a convent. The Rnsel lAilheran inis.dvin 
.haSAltis. headquarters hero, ami has done mmdi good in 
teach,in|^. trades, <kc. Good cloth is voveu at their 
ostabibnment;, tho making of roof tiles, printing, and 
bookbinding am also taughu 


MANGANESE, a metallic chemical element (symbol 
Mn ; atomic weight 65) widely diffu.sed throughout the 
mineral kingdom, being an almost con.^taut ( ompanion of 
ferrous oxide, lime, and magnesia in tlu ir ii.itive carbonates 
and .silicates. Of manganese ininerals po.pir whii h are. 
comparatively scarce — the most imjiuiiaiit i 
tho native binoxidc, MnOo. Tliis is a bl.uk u. t.diine 
or cry.stallized solid with .semi-m(4allic In-ti*'. ‘ uCiiM' i tly 
soft to give a (black) streak on paper ; liaubif ", li to J o; 
.‘peciflc gra\ity, I’S to Lf). It is knnwn in cuin;:!' it i 
as “ bhii‘k u.vide of nuingam se or “ ii.un.gaii'. n i 
exteri.siv(‘ly used lor the indu.strial e.xtraetion oi rljltnjn.' 
horn muriatic acid. It.s most e.\'tensiv'j bed-v an- f-tarri 
it lliiiciiau and Llgi r.d)urg, 'riiuringia ; near Gi. 

Xortii llc.<s(‘; near M.ihri.Mdi-Triibau, Moiuvia; arid in 
>pain. A I mast all pyioliisite is contaminated with moic 
or less of the lollovviiig “nianganites"— general bninula 
Mii().,.R"0 which licside.s oicnr{in tlie haim* bn .ilitii 
a-n miiL[)endent nmn-i.iL: , Mn ,() , or Mnb) ,.Mij(G 

hnt/ni.i/,lff\ or grey mangam.-e oil*. Mn.,0.. I !.,(); hfni'uun^- 
y///', Mn O^ or .Mid ) ..‘jMiif ) ; ami /ott, a comjdcx* 

mineral, the compo.sitioii of wbiili e'M rally up[ io.\lm:.te.> 
to ‘lMnO.,.liO-i-./ 11 ,( ), the ][ bejllg (hi' fl y La of K 
! bat iiK'Iuding in gem ral mor • la 1 - -n of (7i, ]\l'j, ami 
! !Mn. 'rhi'.so ores are not imlilv'e pyo^ln-ilc m tlieir 
gi-iiiTal ap[>earanef*, but can be i.a.-lly dl^-tire:ui.'shi,d 

ironi it by thi'ir greater hardne.^^-, ami other ['hy-dia! pn- 
pertius. Glosely allied to jf^iloiiielaii ai.' llm.-e Laitiiy, 
imiN ive, or renifoiin mineral mixtiiu^ kiinwri ris bog 
mangfi.ne.se,’’ “eiiprcou.^ nianu'iim-' “ eauliy eobalL* In 
, the two lust-named the LO is chieli) UuO and t'oO n.-pec- 
! lividy. We must here mention those cmimi- ioim.'tioij.'' 

' known as “ manganese nodule.^. ’ wliieii w’eie ‘mi liMpienlly 
drcdgi‘d up by the (’hulleneei ’ r\j»edi*h»a, ."iid with 
which, it seeiii'', huge aiea,-. of tlie oeran'.s bi d .n..- tldrkly 

♦ nveivd. The writer found in one of the-'*, which -eemed 

• xcfptionally rich in mangaiicM*, I'DJ:, [‘H* cent, ol bir 
o\id'* of inangane*^(‘ (fully o.\iili7.idi, (>‘1 “f oxide nf nieki 

(> *,'.■» of (obalt, and tb27 ot euppci, a I, t d of gj't'i ptr 
I »‘nt. of the p.sihmielanie p.ii’t, noi i n koning the ( .MgO, 
ui., belonging to it. All the i!ian..aii'*.-e uie.> nani*.d an- 
a\ailablc lor the inanulacture ol ehlnriii'e. and indf* d .nr.* 
.-o used, as eomponent.-) of wlial got . in the arts i,- *• i. .o 
g im>e. 

'Hie iinlii-.!! i.d v.dn** "i a ‘‘VMM.'.n,- • ''hi ' 'i'-. • 

it i ta.il «»i v iiticil p. n I ..inliiuM'. \ : e . . 

f«i d'-t, I iui\i;iTi..ii w V. "il, ; }■ ll'- 

h I -i- «t| ;i h’.ii'lii'p. I ".ej Ir I'Hi* < j 'I 

!■: in •■oiilari u i1 li nil l”ii 

i-'d". C'l to .M nt ) ' — :r t ' w It ll I"' It > 

' n.,>'h 'Jll.''- M’ltisi) 

ll’ III' * > 1 leii .dl I In* * »' t )' I ■ ' - I ll 
V. \ \]w V -'iL'li! Ilf I 1 ) 1'.;, . 1 ’ ! 

\ ’ -.cri. 1 , d l‘v iIm- , i.-ii .1 ... 

I t t ) I"! illiil'* ‘ , 

\ dl 1- Piiiii.'li'iii I't ii'i't;'" .\ ■! *1 "I c-'hl ‘ei: 

|i. Ml]. 1 -.1 !•}'• ;il ]■_'» <’ Hill I " [i\ te 

. ) . ii'ii I • 1 1 I !i 1 1 \ - ' - n. >1'* .d ' !. • ll ! 1 ni* - . 

For the Ml. ik mg cd' m.iiijanese ]tre}i*d'dioii:'. ii:.'- c' 
pMi'bivlto i- the mo'-l eonvenieiU r.iw malen.d. 

Mit.dliC niang.uii ‘•e max bi ]'iep:ireil b\ r,\.' ‘ . 

ini'-iH*; il with l.iinp black and lie-.Uing tis** m’.-.'s. 
whiKiie-s in a bla-t fiiniaee. loil the i**.’!' .ha. 
obi.nned contains a large percentage ol coiiib'' *. d : A ei. 
A piiier melal was iditaiiied by Itcxille, who -i 
peiteellv pure ‘‘ red oxide, ’ Mn.Op ami ii .i' ■ i i ; 
wall a proportion of sugar-clnirceal iii.s'itlici' r < !•-. * 'f'i['ieto 
' ledmtion in a double cnicible iinnle < ! i,ib' Vlii);*’. The 
I unreduced o.xide (MiiO) and part of M* * iT. e lii.-e togelljm* 
into a violet slig, from wh.icli iii'* r* .ulns i- eC'-ily 
separated. Erunner’.s iminganL'e M'lained by Uie lediu- 
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tK)u of tho lUiorido with sodium in a clay crucible) is uot 
laaiJi^anese at all, but a silieido of the metal. 

1 lui::o Tamm, wlio i.*ii(lt*avouri'ii t«> work out a procoss for the niaiiu- 
of the na lal, {;iYes the followiiii; process : — 11 parts of gocul 
pyrolu-i^- is mixed with 1 p.irl of l.’iiiiji-hhirk and tJ parts of a 
Muk oMsisiini; of ‘JO part.i» of liMil-fn‘e hollle-^lahs, 7 parts of <|uu*k- 
liim\ n:id 7 of lluor-sp.ir; .iimI the mixture is stron^jly heated, in 
.1 ijiMt'hire crucible lo.deil i»vir ^Mlh a mixtuie i»f U pails of 
:;r.iphile and 1 part of l‘\ nieaii‘‘ of a blast- fu i n.iee. There 

w |t>liiied a re;^iilus e»>\ei,»l I>y a silieimis sla^ eontaiiinig 

iiiueh protoxiile »»f '.m oi " i lie -- 'L'ho “ raw " ni.iii'^anese thus ]iio- 
dil'isl is cmUisiiinii* I wiili il»oiit 1 per eent. eaeh «>l imu, silieon, 
.iini <,irl*on, a:nl n.i i ef sulphur, pho.^,phorus, e.ih imn, and 
.ilumininni. 'I’lie m .-l.e.;; in Mil»MMjii*'nL ojier.ilions is substituted 
lor ]» irt of ih * u ii 'e Ih'A 'I'he r iw mel.il . when re-fiiM d wil li about 
Min -tliini o* v.f i -il nf iii.«u''am*u-; e.u luju.it*-, yieblrtl a iVijjulus 
which I t’u^ u '1 :'l* J' p ■ ! eeiit. i»f tlje no tal, the remaining ,\v J'*'*’ 
eiU’-.^‘ :• : "1 . iili.'U, sili. on, and in»n. 

M.inuMiK ■ iJi -t.il is grey, like cast iron (Ih'ville’s liml :i 
reddi ]i 111* Mve bi.^itiuth); its speeitio gra\ity is about 
S ; :: li ,r I and biittle, and about as dilliciilt to fuse as 
wroii dit It readily tarnishi^s in ordiirary air ; even 

oil. \v i: r, and mueli more dilute acid, attack it with 
evoiafion i)f liydrogen and forination of manganous (.M lit )) 
hy.irtte ur salt. It i^ worth stating that neither MnO 
K »r MuCI> is re lueible at a retl heat by hydrogen g;is ; 
\e; r.un^‘*n siu'e ^edevl in obtaining nietallie iniinganesi* by' 
!h - « !• etroly-«is of a et>ncenlrated solution of the chloride, 
■.'•ing a .-tDng current and a negative electrode of wry 
saall area 

— Ihiri' ]>ero\ide can be obtained artificially by 
ke.^ping th*; pure nitrate at {\ lint really* [)ure iiilrate 

hard to procure, rerhaps the only mellioil for obtain- 
ing a really pare ])reparutioti is VolhanT.s : 10 grammes 

• «f •* piir*^ (iron- and cobalt free) manganous sulpliato is 
dissolved in half a litr • of wab r .ind lOOein. of nitric acbl 
«»1 1 ‘l! s[n‘eilie gravity; tlo'S(dutiou is lieated to boiling, and 
‘•iroiig H'liitioii of ptn’inanganate of pi»tasli added until the 
UnO IS neariy but not quite down, and tlie mixture kept 
I or a whil * on a w'at(‘rdM{h. The precipitate of biiioxide 
. trmjd ( ic.’ordiiig to equation Mn/.); + .‘IMnO - r)Mn( ).,) 
1 .' \v<kdie 1, Ib'-t with dilute nitric acid, then with water, ami 
di: m] (wIk m it retains some C(unhine<i water), 

W'] • a l It' mF in iiiir iiii'-i'* i dir.iti d to n-diiriji -in vacuum, air, 
... r. i: g-n it ^ o\ygfn will; t'liinalion (.*1 lowt r oxides. 
rhi< ]d; -in/.n* :e 'i sv in v t -.1 ig iti d 1-y \V, UiltiMiO, who f"iintl tij it, 
wlit-n th'- h.n-'.’ti if i-i heit-d in a ct.na'intiy n iifwt’d atinospl.M-re, 
rh^ lo-nit. for a givi-ii I'-nq/fi itiin-, tl.-jit nil.-^ only on tin* paih.il 
tif tie* owg't-ii in th.it .'itino-ph* if. Pure <bru\vii-ndj 
n rn nils win ii t)n-» tfiision is I*----., while (hl.i -kj Mn..O, 

■ ifiiuii-i when ih" li-n>ioji gn- iti-r th in a ffitain liiuiL v.iln** //. 
1(1 l)it‘ rn ir' . nr , (wlinh w'eif nil m idf at a t* mperatuie 

‘onifwii it a*iovr» tfi'* un itinir Jioint. of ‘-I- .ling si!v**r;, tin* >alur p 
f L» found to ];<■ i-loic t</ ‘Jo ( ni. ot iii' ii my. An fxa- t di-termiiri- 

. ill ol ihi.T I liti'-al p'linl w.i. not j/.iisiliic, l»ffai;-if tin* tfiiijnT.ituro 
Hot |H rf • tly c'jij.tI ojI, and an int n .tio m ti mp- latme is fjui- 
f\I 'Ut to a dirninutiiui in T h'* ]> n t' d t« n'%ioii «d lii" ox_s gfii. Ibni. c, 

• ing t:.*' OKI l<* .Mii^*>, to }»■ lu iii'd, ly in va^ niiiii .ind withiu 

' « a;-f il will giv'i olfowgrii i(t jiiV t* ritnn* go Mti r 

‘vin ^ ■ f rt^un iii'inniuni /„ .md .it .my ton.’pfiaturf i- At the g.i.s- 

• ^"1 '1 V, :il < /i.jji* I'l .1 us fjijon a^t tlif Ifij .ion of th«* g.i. has 

■' ■ • » rh • < rite .il vmIi.** p * iup j^.nidirig to thU r Af, p 

in 1 us / 'v.'h At. 

d 1. • I I'.a »\i 1“, nio-t readily obtained by^ heating 

any l.!g:i. r .^nb* to redm.-s-i in a current ot hydrogen gas, 
il'. a d ill .T • powder which gets i»;addy dt.scoloured by 
oxiditnnm ‘.jdir,.ry \i |j,,t acted on hy W'ater, 

but readily d . ui aqiicoiH acids, with formation of 

inanganoiM Jt 

'rii'.‘ M tisi) , I - prepired by making pyrolii.-^ite 
.(ULo a jiaste widi e i-rjnt'id siiljdiuric acifl and then 
il Mtin-^ in a cnimid- i i doll r •ln' until \apoijr.s of the 
n id co'.v.c to foriifi oti. din ji riio arid aliiminir hulphate.s 
< originally present^ an Ii'jw, .d h-a-t nui.'tly', deeonj[M>-ed 
and rediicool to iliMihibh* bi ^ the re-^irliie 

’’'dien treated witli water .;iid lj!t<-i.d may yield a .Milution 
f t lies e imp uri tie. , tir.d, ot e-dir (*. of b.iryta. 


Should any iron or alumina be left /t is easily climijiated hv 
digestion with a little carbonate of iiiauganeso (pn'pnrod from \i 
small poitiou of the solution by precipitation with corbonati^ of 
soda) and filtration. Cobalt and nickel, if present, r4iii be removed 
by' fiactloiinl precipitalioii with sulphide of soiliam (or in thi* 
piL'M'iice of MnCO^ i) ; the hhick Kulphido of Co or Ni comes dow n 
Jirst, the (tlesli -colon red) MnS afterwunls. lint lime, magiiesi.i. 
and alkalies (which are frequently ])resent) aro very ditficult to get 
rid of. Compare the section on hinoxido. The salt, according 
the temperature ut whicli it erystallizes, takes up 7 or 6 or 4 oi 
even ;t or 1 ll.p. Crvsiiilli/.i*d sulphate of inaiiganoso generally 
I exhibits!! rosi-ivd tint ; but t his is owing to the ]ive>ience of a trace 
j of manganic salt (if not to cohalt salt). The pure salt is colourless. 

Tin' i'hlariih^ ^fnCl .. The cnuln rdiloride contained in 
the priqniriition of chlnriiu* frnrii the biiioxide ahd niuri 
atic acid is purilied hy methods analogous to those 
explained for the sulphate. 'I’liis (very soluble) salt 
ery.stalli/A's at 15 - UO C\, with 411oO. To obtain real 
MnCM.„ the salt niiisL be dehydrated in a current of dry 
liy^lrochloric acid gas. 

The ctirho}ni(t\ is obtained by precipitating the 

solution of the sulphate or chloiide by excess of carboiiuto of 
soda <>n boiling. It is a wliiti* precipitate, soluble in 8000 
[urts of water, whii h, winii dried in the air, geta alightly 
oxidized with discoloiation. 

Far more o\idiz.ablc is tlic lif/drute^ Mii(OlI);j, as ob- 
tiinoil by preci[»itation of manganous .solution by caustic 
alkalic-,. In iln^* prcseim ot an i-xees.s of alkali or othei 
btiong soluble ba^* (suc h as lime, for instance) the oxidation 
progre.'Ases very rapidly, with foriniition, ultimately, of a 
black manganitc MiiO.Jb > (^.//., MnOXkiO). This ia the 
lationaltM.)! the iaimuis “ Wi lddi I Voee.ss for the recovery 
of tljt' m ingaiiLsc ’’ fioiii chlorine liquors (see BbKAOn- 
iNi; l’o\vi»i:i!:). A mixoil .M>liition of (diloridc of manganese 
and .s d amiiiuiii.ic, win ii mixi d with ammonia, gives no pre 
ci[)itLite ; but the ulK.iline liquor readily* absorbs oxygen 
from tlie atino^pliere with formation of a brown precipitate 
<»f a higher oxide. If, iiiinu diulely' after addition of the 
aiiuiionia, the exce.ss of \okitile alkali is chased away by 
boiling, the residiiiig (neutral or hliglitly acid) liquor 
rcmain.s clear, even in air. Hereupon i.s founiled u mcthorl 
for the S 02 >ar.itiori ot tVrric iron ami alumina from man - 
gane.:>c. 

Mdit^jiuuc i.r., .salt^ uf arc juoduced only under 

vciy >juM‘ial ( laiditimi-. ►M'liitK.iis miitaiiiiiig the hulpbate and u 
phii-.piiat'- resjn-z tiv. U .lie nl t.iiiiiil by he.iliiig liiii'ly divided pyro- 
lu'-ite witli -•tn»ii'_: s’llploir'c nr n* aeiil. Ilotli product.^ 

divitdvi* in w.iti-r witli fm in itiDii of iiiti mm I 3 ' ]iiirple Hulutions, 
whi'.-li, how'cvei, .in- \( rv uii‘-.t il'b , Nlii.v.iiig a great U*mlr.iiey to 
p*!--, into till' ni.ii'-Miimi-i 1 ojeiilinii. Ai)> manjranic uaJt when 
iioileil with liyili'M liioiii- ai id gives iiuiiig.iiinus halt with evolution 
of I Iiloniie. 'I’liii li iideri* \ M'paiates ilii m rdi.irply from the com-- 
.s[M)ndiiJg eonipomul^ ofiiDii. 

M<nnj(Uiatt'd mnl /ttn/nf/itpun/tea (eoinpoutidH with basC'* 
of the liy {Mitlietical oxiile.s .MnO , and Aln^Oy).^ — Tho most 
iniportiud of the-.e i.s the 0 / jmtaaky KoMnO.,. 

Four parts of very finely divided binoxidn of mangaiic.Ne 
and 3 j, parts of chlorate of jjotasli aro evaporated to dry 
witli the .solution of 5 parts of cau.stic potash, and the 
re.siduo ignited (not fm.ed) i?,i ]datimiin crucibles until all 
the uhloiato U (leeorrqiosed. The intensely green mass, 
containing large excess of cau.stic alkali, di8.solve8 in water 
into an intensely gr*eeii solution from wdiich crystals of the 
.‘-.lit K.,Mn(), e.iiibcobtained; but when the alkali is neutral ' 
ized by* an acid, tho liip.or turiis intensely purple with for- 
mation of periuangiiiiate and a precipitate o( alkaliferoQH 
biiioxide: JK.MiiO^ f 211,0 2KMiiO^+ 2KHO + 211 
ami 21 J + K.,M nf 1 1,0 d'K,MnO.. The purple solution 
wiieii alkalini/ud with potash contaminated with organic 
matter rea.'iHunies iU original green colour (whence its old 
name of ehamadeon minerale. ’’). For the preparation of 
})‘n‘manganate of potash it is best to pass chloriuo into tho 
green .solution, wlien the whole of tho iimiigauese assumes 
tho peniianguiiate form : K^MnO^ + Cl KCl + KMnO^. 
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From the purple liquid crystals of pormanganate are easily 
ubtaiued by evaporation. The crystals (long prisms) are 
isomorphous with perchlorate of potash, KCIO 4 . They are 
soluble in 16 parts of cold and far less of hot water. They 
are almost blacky and endowed with a peculiar greenish or 
bluish metallic lustre. Their powder is red. Thei r ii(|ueons 
solution is most intensely pur[>le, one milligraniine of tlie 
salt giving a perceptible colour to a whole litre and inort^ 
of water. On addition of acid the solution, through llbi ra- 
tion of Mn 207 , becomes pink. 

Of all wet-way reagents, inanganates and permanganates 
are the^most powerful oxidizing ageiits, esp(!C'ially wlien 
they are employed in conjunction with free alkali, or (i1h3 
permanganates) along with freo minoral acid. Iiy one or 
the other of the two combinations mo.st oxidizable inorgMoic. 
and almost all organic substances arc promptly oxiili/nl, 
Tieiice.both inanganates ami permanganates arc extensivfly 
employed as disinfectants, and, in chemical laboratories, as 
oxidizing agents. For the foniuT purpose inquire forms 
of the soda salts are geiionilly us(*d, while pure per- 
manganate of potash, nowadays, is exclusively employed 
for scientific or analytical Iaborati)ry work. 

Thoultiinata fate of tlio <lr'j» iicls on alkali or ao l 

WAS used aa an auxiliary atjaiil. In tin* foriij«'r r.tsi: tin* .*-.111 iias-.-s 
succeSHiTAlj into (grocn) n)aiif.»jmat»‘ ainl lifisulnMo br-iwii) lq«lrati <i 
binoxido of iiiang.iTic,sc, - tln*‘C'*s»*v< ntlis «»f tliro\y"* ii in tin* Mnju 
boinff atilizod. in the jn-cscm^c of free acnl (sulphnih* works la -i) 
the Mn/>7 Io«e.«i five-scvfiitlis of IN oxygen with ftiiniulion of a 
I'olourless Bolution of man-anoiis (MnOj sjilt. Ifciu-e, snpj»<»MHLr 
such a change to take promptly. the to 1 m> a<l<li •! 

m'fidually, the exact point of < omplt tcd oMdation is r♦•a(•ll<•l! 
the liqnid, by the mldition ofunotln r drop of tlu‘ ])< iiii«'iiii'aii 't«*, 
aasames a j) 6 rniaiient pink (’olonr. 'Idas is tho piincifd** of a num* 
ber of procassea for the d«‘lt*rmiiiatinn of <‘«.Ttain r» ducin^ ^ l.y 
moans of a standard solution of jK*rmanf.^inat‘'. 

Analysis . — A inaiif^aiiHVious when fused U]» with i u 

bemate of aoda on platinnin in tin* picst-ncr- (»f .nr yields a rein 
niaaa (matiganate), tho ool(»iir h.-iin^ mon* distim t afhT ro,.|i(fr 
Manganost.^ oxidr.s, when tu>od up with .a hoiax head in the (ixidi/ i 
impart to it un inteii'-r aiiirth>sl rolonr, which divapi"Tn . lu 
the roduciij;^ dame. To d^'ln t man^.iin ^c in a .solution of uii’k i ! 
salts, we first eliminate w lial c.in he pj.*cipilai«'d hy .suljihuM tt d 
hydrogen ill th« proseiici* of innx ral and. In the tdtr.iti tk<' n -m 
( if proHOOt) is o.\icli/ed hy hoilinj^ with a i^iaunlo <»f (hlor.i - • f 
potash, and tho feirii’ oxidr pr. l ipit.dcd altoi'; with the alirruii i ’s 
addition of sal-amnioniac ami < x. i-.s of ainioonia, and boilniy •»'!’ 
tho free volutilo alk.ili. Knmt tlj«’ liltiat** lh(< inaii^Miir.M* i*c p: - 
«ipitate 4 hy Hiilpliide of aminomuni, as a snlpliidf* wliidi, i 
pure, exhibilH a delicate llc.sh n d » olour but is K adily «(i-t oP.m, {, 
Wozidalion, when in contact with air. roP.ilt. in* b 1 , ..ud /ip , 
if present, go down with tlm luaipj: iip -«\ hot c.io hf t liudo il* 1 l-\ 
troatment ul the, waslwd snlplndi’s witli aci-tu- acid, wliich .ti 
the manganese only. \V. h 

MANGEL WUnZEL. Ama. ri.ri'iti:, vol. i. p. 
MANGO. The mangD-trce l..,ii:;tiii.i] 

OtAtt Anacardiiir,e:r or Trj thin f /)<»}■> .v) is a nati\cof tiopicd 
Aisdai but during tht? last humlrcd years has been txteu 
aiveiy cultivated in the tropical ami subln»picul of 

the Now fie well as the OKI World. It grows ra[ii'iiy to a 
Height of 30 to 40 feet, and its dense, spn'adiiig. and 
fplioge would Rccure its cultivation fvir the .sake of it> . Ii idc 
athl beauty alone. Its fruit, fi druiio, though in tin* imM 
variety (not to be confused with that of Si)nii,li,t< lu in-j.y’r'f, 
PcFB,, belonging to the s.imc order, also called w ild mam; ' in 
India) stringy und sour from its containing inm*h galll*- ai id, 
and with a disagreeable llavour of turpentine, lia> bee^me 
and lusciou.s through culturo ami seleetion, to wlinli 
w^ owe many varieties, diiVering not only in lla\our biu 
also in size, from that of a jilum to that of an ap[»le. 
When unripe, they are used to imike [dckles, tail , ami 
preaervos; ripe, they form a wholesome and very agreeable 
dcafiert. In times of soarcity, tho kernels also are ealeu. 
Not only'' tho flesh and kernel of the fruit, but al.-o the 
bark' and resin arc of some medicinal v due ; ami the, 
timbeti although soft and liablo to decay, serves for eommon 
purpoeoi^ and, mixed with sandal wood, is employed in 
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cremation by the Hindus. It is usually propagateil by 
grafts, or by layering or inarching, rather than by seed. 
See Drury’s Useful Plftnts of fudia. 

MANGOSTEEN, Gardnia 1^., is a treo 

belonging to the gamboge order (Clusifin;r or Cuttif^rn). 
It Ls a native of tho Molucca islands, but li:i . br-cn intio 
diiccd into the other island-s of the cn.^irii 
C’eylon, and southern Asia, and even the Aiiiillc'., tin. neb 
not without diflicully. It grows about -0 fp. lii-l,, ;ind 
is aoiiiewhat fir-like in general form, but tli** -tn- 

large, f>val, entire, coriaceous, and glistening It^ fiuii, 
the iriucli-valucd inangusteen, i.s about the si/eund sh q.e i.t 
an orange, ami is somewhat similarly partitioned, Vmt i.s »,f 
a re‘lilish-bruwa to chestnut colour. Its thick liml yielil.'^ 
a Very astringent juice, rich in tannin, and containing a 
gamboge-like* resin. The soft and juicy l>ulp is snow whiti* 
or ro.se coloured, and ol exceedingly delicious and subtle 
I tl.ivoiir ami perfume. Being perfectly wlndes(»me, it may 
I be oaten freely, and administered in fever. (>. 

I is known in India as mate iiiangosteen, ami Eiidnyoplt-rl.^ 
I an ebenaceous tree, as wild nmngosteen. i^ee 

j Drury V. Us(/t(i Plants nj india. 

I MANCiUOVE. The reimnkable “mangrove b>re.sl.s’* 
I wliich fringe tidal estuaries, overrun salt imirslu s, and line 
I mmid}' coasts in the tro[)ics of both Old ami New ^V^»rl(Is, 
j ai'f* compo.sed of trees und shrubs belonging to tin* Uin^n 

■ ]>htn'a<'ex^ a small order of calyeitloral exoi^r-ns, mived. 

I Jiowi'ver, with the ‘‘white mangroxe,” -D/- a ver* 

, benaeeoiis plant. Their trunks and bram hi'.s e« distantly 

emit adventitioiM roots, which, descemliiig in ardied fa.'-liion, 
.^tiiko at some distance from the parent stem, ami send up 
j new trunks, (lie fori‘st thus spreading like a banyan grove. 

! Tin; roots und .stems utford lodgment and shelter to imiuiner- 
' able bivalves, er.ib.s, ami otlier marine animaU, while 
! the branches are inliabited by aipiatie biid<. A fuithcr 
udv.intagc in dispersal, very charaiten.'^tic of the oi<l- r, i.s 
. allbnled by tho seeds, wlii»h have :i sti iking jm cniianty of 
I gi-rmination. While tln^ fruit is still att-uhed t-» tlie 
' p.m-ht branch, the ]nng radiclt* emerges from the M ed ami 
tle-'t emis rapidly towards the mud, wliere il in iy even 

■ estiblish it.'clf before f.dling olf. Owing to it> clubbed 

' bhape. this i.s always in tlie light the plnnude 

: then making its ap[»ear.im e. 'rie- wuuil of somt .*‘peeirs 
• is hanl uiul durable, ami the astringent bark eniph»\ed 
, in tanning. 'Fhe fruit of the ei'iiirnon inani.o-(JM . /.'■/. 

I .lA/.’/y/e, L., is sw’oet and wIiolesHmr, aial y.’i-liN 
. wim*. »^cc 7')rasury if ami Liiid!e\k 1'^ /-'ooV 

< A'/jo/dn/n, 

M AN lOIl/EISM. M the rlo^e ()f the .'hi etnlin v thn e 
' gn-.it religious .\\steiu.s sto^ij opposed tt> one aiu-lher in 
; western Asia and thu south of i'.uro[u* ; thc-e w» re Noo 
riatonism, Catliolieisiu, and ^lanicha L'.iu. All tiiieo may 
bo described as tin*, liiial re*-idt^ reacin-d. after a liistory of 
nioro than a thousand yc.ii>, by the religuais develojiiueiit. 
j of tho civilized nation.^ .stulehing from Torsit to ftaly. 
i I'l.ieh had imt otf tlie nation. d and particular cliaiMolor of 
I tin* ancient religions, ami had become a wi'^rld-religiou. with 
! uniM’rsalizing tomlonoies^ and w itli deniand.s whicli in ih h 
I ellect transtorinod the whole of human life, both .i 

i piiN.ite 'i’lio place of UiUion.il worship was t.iki m to . 
i .s\steni which not. only aimed at being a philusoph\ .. i . . 

1 the waadd. .iml liistor\, but at (he same tiim tiuh.., l l 
j diiiiiite rule of ethics and a religions ritual. In . i 

j fi»im, then, llie, three religions were like eai h otis i \ 

} also were in this, that i?ach had appropi i it * e 

oilier ami widely dilVerent religions, d'le o * j! j-.- iu 
Maiieo becomes still further a[»paieiii w!. i " ■ ob-'Liv** 
thill in all three (he ideas of revelation, n !• i ipt'.-n, .imoIi ' 

I \irtue, ami iminortalily come ir.lo tin- Poiiouml. Neo 
I ITatunivSin, however, was the spiiliu.Jd. d t - :i !:ion of n.dnre, 

NV. 01 
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Greek polytheism transfigured and developed into Pan- 
tlieisni tliroup:h Oriental influences and philosophical specu- 
lations ; Catholicism was the monotheistic universal re- 
ligion, luiscil upon the Old Tc-taiiient and the Gospel, but 
built up willi the resources of Hellenic speculation and 
L-thics; Maniclneism was tlie dualist ic and universal ndigion, 
founded on ChaldaiMii, but ciiarged with C^hristian, Parsic, 
and perhaps Buddhistic idea^' In Manicha'ism the Hel- 
lenic element vva-: in Catliolicisiu the C’liahheo- 

I’ersian. 'rinse time uiiivei^al religions were developed 
in the course nf t\\i^ rt'iitiiries (>', oO *jr )0 a.d.), Catholicism 
being tin' (“arlit'^t and Manicha'ism the latest creation. To 
both of tlie-t', lm\Nc\Lr, Xeo PlatoiiiMii was from the outset 
inferior, hei.iiM* it <]iil not pos:^ess a founder, and conse- 
(jiiently did i. 'i 'l.^ohip elemental force, but retained the 
eharaerer ««f .in arlitieial creation. Attempts wore made to 
iinenl .1 b iiiiih r fur it, but these, of cuiirse, entindy 
failril. t'atiudu-lMU, again, ai'pears as superior to Mani- 
eha-i'^m, ev* n if we do not luuk at the contents of the two 
reliLri-Mi-, bt.uiuse it liuiiuiired its founder, not only as a 
btMr. r uf re\elation, but as Kedeemer in His own person, 
and U". the Son (d' God. The struggle of Calholiei.'^iu with 
Neo'Pl.itnnism liad bemi already deeided by about the 
middle of the 4lli century, tliougli the latter maintaineil 
itself in the Gn ek empire for nearly two centuries longer. 
In its contfst with Manichadsm, th^^ Catholic Church >Yaii 
from the oiil.-et certuin of vietory, being at the time the 
privileged church uf the emi»ire. But this rival could not 
be annihilated ; it inaintaiiied itxdf both in the Hast and 
in tilt* Wo-t. though in \arious forms and motliiications, 
until far on in the .Middlo Ages. 

Mani Manes, Maniehams^) is saitl, 

^ in the Arrhf^bu^ to have originally been ralletl 

“ (’ubrieus " (according to Kessler, a ct^rruption of **Sliuru- 
ik ’’j. Nothing reliable about his life was ever known 
in the- GraM'o-Boniaii empire: for the account in the Ada 
Ardidni is <[uite incredible, and .shaped by the objects 
or its autlinr. if c^itiei•^m may fcU(?ceed in .showing the 
souree.-, fn»rii which this ac(M»iint has Howed, in ascertaining 
th*. tend' neie. wliieli have been at work in it, and tlius in 
c.xtractin^r ronio solid mutter, it can only do so by starting 
from till' Grientul, the Muhaininedun, tradition, which is 
comparatively worthy of credence. It is therefore to the 
latter cd«»ne that wo mu^t ajiply for informatif)n. Accord- 
ing to il, -Mani w;j> a high-born Peniuii of J*>butana. The 
year of his larth is uncf rtain, but Kessler aece[)ts as 
reli.tbhj the htateinent made bj’ Birunl, that Mani wa.s 
born in the year 527 (»f the a.*>troiiomers of Babylon 
(L5lh-2H’» A.n.j. Hit received a careful education at 
Ctedphon from his father Fiit/ik (llarcVto?). As the 
f.itlur ccuirieeted Jiim.solf at a later [leriod with the 
cot:j-'«.doii (d the nr Baptists," in semtbcni 

Pi ii-vlonia, lb-' son aho wa> brought up in the religions 
du« r.i 111 ''-, and exerei.-e'* of this sict. TIiom; Baptihts (see 
lie /'./o-; v^e^•; aj)p.irently e-mneded with the Klkesaites 

and tl; lb n.« roh.-tpii-ls, ami certairdy with the MamlaMiis, 
Tt i-* n -t that thiT Bal>ylonian .sect Lad absorbed 

Chri-'tian t j.-rip nt 'I'iins the boy earl} became acrpiainted 
with v‘ ry diib n i.t forjn^ .,f religion. If even a .small jiart 
of the .-tori' - ab(»nt hi-. f<ilh»r i.-> founded on fact,— and 
there i.s no d- nbt t), it m.i t <.f ilu-in arr* im*ie Manielni-uri 
legends, — it w.i h-: wliO hi.t introduced Mani to that 
medley of religion^ out wliidi jjis .sy.stem are.-'C*. Mani- 
eli.'ec'' traditj'iii ol.te. that M-mi n'ceived revolation.s 
while ^et a boy, ami :i'-.-.iiii»-d a eiiiical attitude towards 
Hu* religifius iristimliof) ih.it wa- mg inijsirled to him. 
Tin- is the more irieredil.lc .-in. th* .smie tmditi.m informs 

naaifdi'i iot a. >' ' i/a is it kiiywn 

!*.i : it lic or 1*1 i.iTi o! ijuU'- 
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US that the boy was as yet prohibited from making publio 
use of hi.s new religious view^s. It was only when Mani 
had reached the age of tw^eiity five or thirty years that ho 
began to jiroclaim Jiis new religion. This he did at the 
court of the Persian king, Sapor [., and according to the 
story, on the coronation day uf that monarch (241- 42}. 

A Persian tradition says that he had previously been a 
Ghrisiiaii presbyter ; but this is certainly incorrect. Mani 
did nut reinaiii long in Persia, but undertook long 
jonrne 3 's for the purpose of spn*iiiling his religion, and also 
sent forth disciple.s. Aeeiu’ding to the Acta Archdai^ hU 
mi.ssionary activity extended westwards into the territory 
of the Christian chureli ; but from Oriental sources it is 
(U'rla'm that f lani rather wi'iit into Transoxania, western 
China, and Boiitli wards as fur as India. His labours there 
a.s well as in Persia were not without re.sult. Like 
^luhainnu'd after him and the founder of the Elkcsiiites 
before him, he gave himself out for the last and highest 
propiiet, who was to surpa.-s all ])rc\ious divine revelation, 
which only possessed a relative value, and to set up the 
]»erfcct religion. In the elosing years of the reign of 
Sapor 1. (e. 270) Mani leturncd to the Per.dan capital, 
and gained adlierents t'veii at court. But the dominant 
priestly caste of the .Magiaii^, on wlio.so support the king 
was de[>ondont, were naturally hostile to him, and after 
some biiccc.sscs Mani was made a i>risoner, and had then 
to lice. The successor id Fa])or, Hormuz (272-273), 
a[»pears to have been faviuirably disposed towards him, 
but Bahn'iiu 1. :d)andi>neil him to the fanaticism of tins 
Magians, and canstd him to bo crucilied in the capital in 
the year 27G-7. The eorp.^e was flayed, and Muni’s 
adhi'ront.s were cruelly piaseciiteil by the king. 

Mani himself coMiju>sed a large number of wmkft and Maui 
epistles, whieh were in great juirt still knowm to the'^“^’* 
Mohammedan bistoriaii'!, but ai * now lost. The later 
heads of the MauieJireiui ehuiclu-s also wrote religious 
treatises, so that the ancient .Mariicluean literature must 
have been very extensive. .Aeeording to the Jnhmt^ Mani 
made use of the I'ersian and Syriac languages ; but, like 
the Oriental Marcioniti'S before him, he invented an 
alphabet of his own, whieh the iu/ti id Las lianded down to 
us. In this aljthabet the sacred books of the Manich.Tans 
were written even at a later period. The FiJ/nst reckons 
seven principal works of Mani, six being in the Syriac 
and one in the Persian language ; regarding some of these 
we also liavc informaliuii in Mpiphaiiiu.s, Augustine, Titus 
of Bo.stra, and Photiiis as well as in the formula cd 
abjuration (Cotelerius, /7'. A post, (fpp., i. 543) and in 
the Ada Archdau They arc (1) Th' llnok vf Semis (.see 
Ada Arrlid.\ containing disc ii.ssi oils bearing on the Chris- 
tian .sects .''preud throughout the Bust, e.sjjccially the Mar- 
eionites and Bardu.sanite.s, and dealing also with their 
conception of the Old and Xow Te,stament8j (2) The 
Jiitnk iff the Friant!^ (Demolish); (3) The Bnuk of Precepti 
for llearm (probably identical with the Episiola Funda- 
nuutl of August im‘, and nitli the ifoo/* of (%ipter.<i of 
Kjdphanius and the Adff Arihdoi\ this was the most 
vvifloly spread and im>st [)o]ailar Maiiic.lneaii vimrk, having 
j been translated into Greok and Latin; it contained a short 
Miiiimary <d ail the dortrines of fundamental authority); 

(4) The /took Shfihpnritl'ii n (h^Iiigel w'as unublc to ex- 
plain this imiiie; according to Kessler it signifies ‘^cpistlo 
to King Sapf)r"; the treatise was of an eschatological 
eharacter) ; (5) Book of Qtilrkenimj (Kes.sler identifies 
this work with the ‘‘Thesaurus [vita?]” of the Ada 
Arrhdai^ l!l])iplianius, Pliolius, and Augustine, and if this 
be correct, it also must have been in use among the Latin 
Maiiicli.'f’aiis) ; (Gj The Book TT/jtty/iaTcia (of unknown con- 
ten Ls) ; (7) a )>ook in the Persian language, the title of 
which is not given in our present text of the FihrisU bnt 
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which is in all probability identical with the “ holy go.sp(d ” 
of the Manichreans (mentioned in the Aeftf ArrfieL and 
many other authorities). It was this work whifli the 
Manichioans set up in opposition to tlie Cosp(>ls. Bo.^itles 
these principal works, Mani also wrote a large nnnilMT of 
smaller treatises and epistles. ^I’lie practice of wilting | 
epistles was continued by his successors. Thc\^e -M au u ha an \ 
dissertations also became known in the (.‘n lh»nr.in j 

empire, and existed in collections.* Tljen*. iiIm cAislcd ;i 
ISlanichieaii book of memorabilia, and of [»r:iyer.s in (ireek, 
as well as many others,- all of which wen* ih ^my d 
the Whiistian bishops acting in conjunctinn with th^ 
authorities. A ^lauichiean epistle, aildn-s^cd to nno 
^Marcellas, has, however, been }>res(T\eil f<.n* us in the 

Archcluiy’ 

Mani- Though the lending features of Maiiichaan doitiine 
exhibited clearly even at the preseuL <luy, aud 

sy.sk-iii. \i j.^ undoubted that Mani himsi lf drew up a nnn- 

plcte system, many details are. ueverthi'less uueeitain, .-ince 
they are ditlerently described in din’eront soun-e--, i.nd ir 
often remains doubtful which of the accounts th.d liave, 
bden transmitted to us represents the original teacliing nf 
the founder. 

The Manicha'.'in system is one of coiisi-Mcnt, unenjiipro- 
misiiig dualism, in the form of a fantastic pliilciM.phy of 
nature. Tlio physical and the ethical are iml distiueiiish' d, 
and in this respect the, character of the syst« in is 
thoroughly materialistic ; for when Mani coordinates eoi.d 
with light, and evil with darkimss, this is no lueie figure 
-of speech, but light is actually the only gooil, ami darkne.-s 
the only evil. From this it follows that leiigious I 
knowledge can be nothing else than tlui knovhdge of 
nature and her olcMueut.s, and that redemi>tion can "idy 
consist in a physical process of freeing the element ot li-hf 
from the darkness. Tmliu' such circumstances etlii«s 
becomes a doctrine of abstim'iice in regard to all t haut tjts 
which have their source within llu^ sphere of daIkm^', 

The selbeonlrmlictory character of tin' present wi»ild 
forniH the point of departure for -Maui’s speculations. 
Thi.'5 contradiction presents it.'-elf to his mind priimirilv as 
elemental, and only in the second instance as etlii(‘al, 
jnasmueh as lie considers the sensual nature of man to lie 
the outflow of the evil elements in nature. Frem the, 
contradictory charaeler of the world lie <*on<iudcs rlie 
existence 4>f two beings, originally <|Uite separate fnnn each 
other— light and <larkness. Eaeh is to be thought of 
according to tln^ analogy of a kingdom. Liglit pp si-uls 
iUclf to us as the good ]>riniul sj»irit ((lod, radiant witli 
thn ten [twelvid virtues of l(»ve, faitli, fidelity, liigh-mindrd 
ness, wisdom, meekness, know'h’dge,umlerstamliiiL", mysteiy, 
and insight), and then further as tin*, lieaven.s of light aud 
the earth of light, with their guardians the glmious a^vns. 
Darkness is like,\vise u sjii ritual kingdom (more ccuTeelly, 
it also is conceived of as a spiritual and feminine jiei.Mm- 
iiication), but it has no “(tod ” at its head. It embracis 
an “e;.rth of tiarkiiess.” *As tin' <*artli of light lue- fiNc 
tokens (the mild zepliyr, cooling wind, bright light, 
quickening tire, ami clear w’ater), so lins the earth uf 
darkness also five (mist, heat, the sin>cco, daikness, ami 

^ A iirt(TTo\ti)v is .spukj'ii nf in till* ritriiiuKi «'t 

luitl HU Mpia^ola mf rinfni» ,i Mt'tin'h tv F.il-i 

rollccU'il th« of .M.iijiiliu-jm lOjustlcs * t: i A' ' 

them Grara (vii. ]>. IMl .s-y.). 

^ Tlie Caaticum omafnninn is liy 

•'* Zittwitz ftssunu's th.it this c^iiNth* was in its toiin i»l i.mhIi 

larger extoiit, and that- the autlu-r uf tlic .1. As* tookimt of it Ihr in.iUi -* 
for tho speeches which hi* Tualc<‘s Mam dclivor ilurinj^ In', iloy i.t.ii'. '’.i 
with Bishop Andielarts. The same srhohn* tr;n'es haek the .I'lCiiut l-c 
Turbo in tho Ads, and the liistorieal data given mi the foiutli 
to tho writings of Turbo, a Mesopotamian, who assumi «Uo h.oe l>i‘e»i 
a Miiiiiebmn renegade and a Christian. But ai> to thi.s ditreu ro- '-1 
ojiiiiioii is at least allownhh*. 


vajnmr). Satan with his demons was bom fiom the 
kingdom of thirkness. two kingdoms stood o’pposed 

to each other from all eternity, touchin ‘•.iib oLln r on 
one suhi, but remaining uniijinghd. Tl,- n Sutnn begau lo 
rage, ami made an incursion into th*-, kingdom of light, 
into the eartl) of light. 'I'he <Iod of lijlit, with hi. 

‘“the spirit of his ri'jlit liarid,” imw l-i j<d th'- pnm.iJ man, 
ami sent him, C(]uip[)e(i with Iho lis< pi.u ‘o 

jlglit against Satan. Hut the kilter p!o\'<l iii<.* 

.-Iroiiger, andthe [uimal man w.is for a moiin n: Mnpu-l.id. 
And, .although the Ood of light liim.-cli l ow L ti a 
lield, and with the lie][> of new :« OUS flic* .‘-pi:it oi :i!. . 
•Vc.), inflicted total defeat upon Satan, and .m t t|io ; 

man tree, the latter liad already been robl>ed ot put i i-. 
light by the darkness, and the live <l:iik ' h iii' nl Is.d 
already mingh'd tlionmi'Ive,^ with the geneiation.' ot ligip. 
It only remained now for the [»rim;d man to dL^cind into 
the ahys.s,and [ircveut the furl her inerea.^o of the gDi'-ial iou . 
of darkness by rutting oil’ theli roots ; Imt couid 
not immediately sepai.-ite again tlie h luejit-' that ii-ul < 
mingled. 'J'Le-e, mixed ilLMiniit are* tie- elenunt-ioj 
pre.'-ent visible world, wliich wa,^ loim* d from ilieiu at 
emniuiiml of the (lod oi liLihl. d’li* f*<iiiiii,g oi th“ u- 
IS in itself the, bfginuing of ih*. d-. inei.inee of 
impii-oiied eli-meiit.s of lielit. 'i'lu* Woil.l is i epi'i-.-e: {< 'I 
as an orderly slruetun \.irious lie:i\iii-. and larji-ui 
eartlo, which is borne .uu supj'ortMl dy th« ;« oii.', ibe, 
aiigil- of light. It po- icsses in the in .ir;d moon, w i n ii 
are in their nature almost ipiite- pure, Imge le.-ervoiis, in 
wliich the portions of light- that Ii.mm I n icMued uie 
stored up. In the sun dwtlls the j*nni;i] in-ui liiin.-'clf, as 
well as th(* glorious .sjiliits wludi c-ury on tli'- woik of 
reilemidioii ; in the moon the mother o| bi.* j> (nihr'-n- d. 
'rill* twelve constellations (4 the yodiiie *orm an ii:g'-iuou.s 
i maehinc, a gieat wheel with bucket-!, whidi p,.ur int<* ibo 
, ami moon, those ..him ng -diip tiiat .-.dl tojiinually 
i tfirough space, the ]»ortioii-> » ! li-jh; : et fn. lioin the. 

I w'oild. Here thev ar<* purified mu w, .-n I alt.mi lin.dly 
[ ti tlie kingdom of ]iure light and tt'(h<d llirn-e-b. "I Im 
later Wc'^terii Manieha aiis li'rnied thi'. e poitlon- <.f li.lt 
. wliieh are seattereii llirnughout the Woild-iii i-.e 
lueiit.s and orgaiibim. —awaiting their ti- livei luce, r::o 

I It is a signituMut mark of the m it.-i i.di.- tn* and inhum . i 
, character of the Ny.stem that, while tin- '.hjim -n 
! worhl IS cou.Nidered a- a wmk of tie .i-t...! 

, creation of man ii ref rrcil to the pii e-i ol dukm^s. 
The first man Adaiii was lugendeii-l by '^.il.iU jm coniiiue- 
tion w’itli “.sin,’’ I’upidity.*' “'le^iie- ’ Ihil tie' 
darkness dro\e into him all the poitiou nf ii-jht he li.iii 
.vlcdeii, in onler to be al'le To dominate I hem llie liioie 
si-eurely. Ucnee Athiiii is a di^eoidaiit being, < re:Acd in 
the image of Satan, but e.irning within liim llm strougir 
.='park ol light. F\e i-^ given him by .‘^at.iu bis rom- 
jiaiiion. She is Mductive scusuou-nc'’-, though ..l.^o having 
in her a sm.ill spark ot light, but if the Ui>{ Li.u.-iii 
beiuifs thus .-stood eiitii ely under tlie dominion o ' ■■ dt\ii, 
the elorioiis .^-piril-N look tliem under then ran n.- ii' i 
\erv oiitM’t, .sending icons down to tlu m dmlud 
whoimtrucled them regarding their natuii, .md 
lar warned Adam agaiii.st .seusualitN I’ut tl 
fell under the leni})tation of sewml d*-.-ire (’> - 
indeed are not .sons of Adam, but i-t S-t i:, i i 
however, who is full of light, is tlie ofl’^j iin » \ii.iiii ; v 
l^ve. Thu.s di<l mankind come into e\ - t.i \anoi;N 
members po.-^si*.s.siiig very dilVerent sh.i!- . bi.l ike- 

men having uniforinlv a larger iiiu . » it than the 

women. In the eour.'-'C of lil.-tory tl- - m n.^ ought t.» 

bind men to themselves bv na.iu-' it n.-nulil'k, erri r, and 

fal.-e religieii.s ^am -!ig w h: h - !»• i : 'v.'.le -ued .d-'o\c id 
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the religion of Closes and the prophets), while the spirits 
of light carried on their process of distillation with the 
^iew of gaining the pure light ^^hich exists in the world. 
But these good spirits can only sav(' men by imparting to 
them the true (jnosi'i concerning nature and her forces, 
and by calling them away from the service of darkness and 
sensuaUty. To this end prophets, preachers of true 
knowledge, have been m iit into the w’orld. Maui, follow- 
ing lh“ example of tin' gin^stie .lewisli Chii.Ntiiins, appears 
to ha\e h“ld Ad .nil, N'oah, Abraham (pcrha[.s Zi^roaster 
and Budillia) to l>j Mieli prophets. Probably Jesus was 
also accoiinti'il a propliut who had descended from the 
world of ligll^ not, liuwi'ver, tb.o historical Jesus, the 
devilidi Ml >>mIi “f the. Jews, but a couteiiiporaneous 
]Jiantorn who neither sutlVred nor dietl (./tsus 

impati^nif^). Ai'cording to the teaching of some Maui- 
cKjean*-, h was the. prinnl man who dissiauinated the true 
gnosis in tli>‘ character of (dirisl. But at all event.s Mani 
hiins5.1f, on his own claim, is to be reckoned the last and 
greatf-'t |-ro[)hct, who took up tlic work of Jesus 
impatihili^ and of lAuil (for lie too finds recognition), and 
first l)rought full knowledge. He is tlie ‘Meailer,*’ the 
“amb i's^ailor of the light,” the raraclete.” Jt is only 
through his agency and that of his imitators ‘‘tlie. elect,” 
that the separ.ttion of the light from tlie darkne>s can be 
completed. The system contains very fantastic dcsciip- 
tions of the processes by which the portions of light when 
once si't free tinally ascend even to the (rod of light. Ho 
who during his lifetime did not become one of the elect, 
who did not completely redeem himself, ha.s to go through a 
severe process of piirilicition on the other side of the grave, 
till he too i'^ gathered to the blessedness id the light. It 
is errmeons^ however, to ascribe, as has been done, a 
doctrine of Iran.smigration to tlie Manichean.s. Of course 
mens bodies as well as the souls of the uusavi-d, wdio 
according to the olilc<;t conception have in them no light 
whitevcr, fall under the sway of llio powers of darkness. 
A later \iv"w, ad iiitc l to the (.’hrislian one, represents the 
])ortioii'* nf Iiglit in the unsaved as actually becoming lo>t, 
'When the eleiic'iits of light liave at 1.14 been roinplcti-ly, 
or as fir as p )>doh*, deUver»'d from the w'orld, the eml of 
all fliin/s cuin.*^. All gloiioii^ spirits assemble, the Ood 
of light liiaiTjlf app'-ir^, aCi-‘oinp-iiiied by tlie letins and 
the porfc.'grd jii'l ones. The angels supporting the world 
withdraw’ tin ni'^Ldve-s from their burden, and everything 
falls in ruins. A tremendous eonilagration croii'^uines the 
worhl : th* perfect s'‘[>,iratii)n of the two powers t.ikcs 
pj ice once iii'uv ; Iiigh above i.s the kingdom of llglit, again 
br''Ught into a condition of coi;i[deteiJe>s, a/id dee[> bebov 
1 .* the ('(now ]ioWf‘ilev-) darkness, 
j ^ (inth*’ liiNisof Mich a cosmical philo.'» 'pliy, ethics can 
onlv liive aduili'jtie ascetic character. Maniclia-aii etliic.s 
i- I c iiiei'lv iie-gativi', however, .since, it is necc.-siry 
* h.-'-i-h, ^rp-ngthen. and ])urify the elements of light, 
H-. Vr-!i ;i- Ira; nin-.self fioin tin; elements of darkness, 
•.j.'iii- Th .i.iij i- ri',t .-'dt de iti lift ion, li'it .‘■(.If [»ra-erv’atiori ; and 
ilia-au-i yet th ■ ‘-tiii of Manich nl'in a[»pear.s in point of fact as 
thor'»ii'.:iii\ a-. r’n-. 'J’jjv, .Manieha'an liad a)>ove all to 
refrxin fr >10 enjoyni'Mit, .-hutting hi m.^tdf upagaiii.st 

it by tliree ■ J.- tic ^' iiunnluni ?/.>*, and .v////y.s*, 

Th ; >//// o/b i'..[’,jd.; all fiting of Unclean food 

(which indinle I :j!1 i, fli- ^ of animals, wine, ttc., vege- 
table die-t .ill 'W, 1 ],. jJants contained more 

li^/ht, though tin* kilheg id plaiits, lu' even plucking their 
fruit aud breaking td ir twij , v.as not [icnnitterl), as well 
as all iinfmrc 'I’ln n m pro) n bits all 

traffic with tliiiig^ g'*i;eri!lv. in o f.ir a, tin-y curry in them 
♦ leruent'i of darkne-s. Firiully ]i\ tin; -’n/nttrnf nm sinus 
f-vf'ry grit ill cation of-'r‘xn:il d'*dre, and liei.ee al.-^o marriage:, 
i*-. forbi'i leu. BedJe.s all thi.-*', life wu.*! furth#>»' reguhitcd 


by au exceedingly rigorous system of fasts. Certain 
astronomical conjunctions determined the selection of the* 
fast'days, which in their total number amounted to nearly 
a quarter of the year. Sunday was regularly solemnized, 
as one, and the practice was also generally obaerred oa 
Monday. Hours of prayer were determined with equal 
exactness. The Maniclia.^an had to pray four times a day, 
each prayer being preceded by ablutions. The wowhipper 
turned towards the sun, or the moon, or the north, as the 
scat of light; but it is erroneous to conclude from this, as 
has been done, thkt in Manichicism the sun and moon 
were theinselviis objects of worship. Forms of prayjBr used 
by the Maniclurans have been preserved to US in the* 
FihrUt. The prayers are addressed to the God of light, 
to the whole kingdom of light, to the glorious angels, and 
to ^lani himself, who is apostrophized in them as, “the* 
great tree, which is all salvation.” According to Kessler, 
t]ie8t3 prayers are closely n'latcd to the AManda?an and the 
ancient Babylonian hymns. An a.sceticism so strict and 
painful as that dcmaiidod by Manichmisin could only be 
practised by few ; hence the religion must have abandoned 
all attempts at an extensive pri)i»agiiiida, Lad it not con- 
ceded the principle of a twofold morality. A distinction 
was matle in the conimnniLy between the Electi {Perfecli)^ 
the perfect Miinichie.ins, and the Catechummi (Audilores), 
the secular Manichieaiis. Only the former subrnittod 
them.selves to all the demands made by their religion ; 
for the latter the stringency of the precepts was relaxed, 
'rhi'v had to avoid idol ilry, .sorcery, avarice, false- 
hood, fornication, A'c.; abovo all, they were not allowed 
to kill any living ln'ing (the ten commandmonU of 
Mani). They liad also to tree themselves as much as 
[Mj’j.sible from the world ; but in truth they lived very 
iiiueh as their non Miiniclnean ffllovv citizens. Wo havo 
here e.ssentially the same eomiibnn of things as in the* 
Catholic ('hurch, wliere a twi'fold morality was also in 
force, that of the religions orders and that of secular 
(Miristiaiia, -only that the ]>osition of the electi in 
Afaiiiclnoism was a more di.stingiii;>hed one than that of ' 
tlie monks in (’atliolieisni. For, after all, the CbriBti.ah 
monks never ijuile forgot that s.dvation is given by God* 
through (..’hrist, whcseLi.s tho Manichioan electi wero 
actual ly thein.'^elvcs r» il(.i*nier.^. Hence it was the duty of 
the auditores to [lay the. gri'atost respect and most 
as>iduous attention to tin* electi. These “perfect ones/^ 
wasting away under their ii^eeticiMn, w’ero objects of 
admiration, ami (>f iho most claborato solicitude.^ Food ^ 
was presented to them in aljundance, and by their eating, 
it the electi .set free the portions of light from tho 
vegetable.^. They prayeil* for tho auditores, they blessed* 
them amt interceded for them, th(‘rel*y shortening the 
]»rocL*s.s (»f jiurifieation tlie latter had to jiass through aftCf ' 
death. It wa-* only the electi, too, who possossed full* 
knowledge of religiou.s truths, a point of distinction froa)> 
C’atholicism. 

Tlie distinction hetw'een c^ieeti and auditore.s, liowcvorp 
ilor*.s nut exliaa.st the conception of the Manichseail 
(Jiurcli ; on tlie contrary, tho latter possessed a hierarchy 
of three ranks, so tliat there were altogether five grada^ 
lioiH in the community. These were regarded aa a copy 
of the r.inks of tli*; kingdom of light. At the head Btoodi 
the (“ the .sons of meekness,” Mani^himaolf and 

hi.s .sucee.ssors) ; then follow' tho adnimuiraiors (^tho sona 
of knowledge,” the bi.shop.s) ; then the elders (“thoSOUSof 
umler.stii riding,” the pre.-bytcr.s) ; tlio electi (‘Hhu SOUS of 
ijiy.:5lery ; and linally tho auditores (“ the Bons of 

* t'> thi; the vciuratiou in which the CatboUo monkj 

liii'i tin* N«o Pl.ituiii.* ‘ j)ljilijs«»pli(;rH ” werehvid, hut tlw pwiitlffe of 
tin* M.'ini' liM'.iu ulccti waus greater thiui that Of tho monkn and the* 
jihilo.so!)Lci.>. 

r- 
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The number of the clecti must always have 
been small According to Augustine the teachers were 
twelve, and the bishops sovonty-two in number. One of 
the teachers appears to have occupied the position of 
superipr at the head of the whole Manicha^un C'hurrh. 
At ledat Augustine speaks of such a persona-t*, and the 
also has knowledge of a chief of all Manicha aiw. 
The constitution, therefore, hud a monarchic hcacl 

The worship of the Maniclneans must have boi n very 
aimplo, and must have essentially consisted of prayers, 
hyinns, and ceremonies of adorjiti(jn. 'J’his simple service 

S ^bmdted the secret dissemination of tljoir doctrines. The, 
ianichoeaus too, at least in the West, appear to lave 
adapted themselves to the chureh’s system of te^tivals. 
The elocti celebrated special feasts; but the jnincipal 
' festival with all classes was the “ I>enia” (/i///ta) the iV.s-t 
fpf the ** teacher’s chair,*' held in coinmemuiation (T tie* 
'4ea'& of Mani in the month of March, 'riie failljiul 
prostrated thcniselvea before an adorned but empty eli.jir, 
'which was raised npon a podium of live steps. ta.-.ls 

‘ a^OOtnpaiiied the feasts. Tlie (dirislian and Mohamined.iu 
historians conld learn little of the Maiiiclueau ^uy^leri^ ■. 
and “sacraments,” and hence the former charged tin in 
'.with obscene rites ainl abominable usages. It m.iv Ik* 
hold us undoubted that the later Mani(ili;eans (M‘libialul 
mysteries analogous to Christian b.ipti.siii ainl the I. oi do 
Supper, which may have rested upon ancient eousiciat imi 
rites and other eorenionies, institulccl Ijy Muni him^i lf imd 
having their origin in nature \vui>,hip. 

Ujitwrir^r From the fon'going account it will be evident, as 
position indeed from nioiliTU investigation it is eerta.n, that 

originate on (liii.diaii gr .. nr). It 
* would be more proper to speak of .Mohanuiiul tni-.a th-iu 
•of Manicha'isiu as a ( 'liriNtiau suvt ; fur Molinmiud 
^stands in a far closer relation to the, .louish and (Miri-lian 
religions than did Muni. It is Ke.s:,I(‘r\s meiit to li ivo 
,»|l6wn that the ancient llaiiylonian religion, the oi::maI 
^sonreu of all the gm>>is of wolern A-'ia, was the ba^is of 
the Manichiean system. Hence the ^•ITomH^u>^ess of the, 
vassumption, which funiuM-ly prevailed, tliat Manic) aim 
was a reform niuvenu'iit of Parsisin, a iiiodilnaliMn of 
‘Zoroastrianism umhr the, intluenco of (’hii->tianii>. 
Manichuiism is a s).-.lem which rather belong'^ to the 
■ Seoiitic group of religions. It is the Semitic rili-iitni of 
nature, withdrawn from national limits, nioditiul by 
Christian and Persian elements, elewitcjl into :i irno-ds, 
and transforming liuniaii life by the inlluem-e of stilmrent 
regulations. Hut the reeo mition of this fact only supplies 
-US with a very general explanation of the t^rigin of 
. Manichaiism. The cpiestiun .still remains, through whut 
.,"CbannelB and to what extent Mani adojitcd tho>e I'oi.^iau 
Christian elements, and further, in what form the 
, 4 |-'tacient nature religion of Babylonia was utilizcil by him, 
‘lk 'Afl far as the latter [loint is roncenifd it is known that, 
V two centuries before Main, the Seniitie nature religions 
&&d already been taken up by various entlui'^ia-tli or 
epeculative spirit.s, who had given them philoM'phic lioptli 
' and moulded than into “systems,” whidi were pn>pagatid 
with the aid of my.^terious rites. Maui’s nndertakiiu:, 
ibeu, waft by no means a novel one, but was rather the 
Jost ib a Igng scries of .dmilar etVorts. Again, evi'ii in the 
^ 'earlier, of these attempts, from that oi Simon Magus 
" On^ftrd, Christian elements had been adopteil to a greater 
. rpr feSft extent ; and the sects of the Christian gnostic 
/'schools of Syria and western Asia may all be tnnetl b.uk 
to tbij hftture-roligiona «»f uncitmt Semitisin, transfornio.il 

into lai philosophy of the wtirld and of life. It is the 
Babylonian sect of the Moghtasilah that seems to have fur 
^ nished Mani with the matter of hi.s religious phihisophieal 
•apeculationsj apd the religion of this sect was puieJy 


Semitic (.see Mand.k.ws ; the Manda nns witp relntofl in 
the MoghtiLsilah). This was the source of the thorough- 
going dualism which forni.s the basis of Mani s system ; for 
the ancient Persian religion was not t-sentially dualistic, 
but wa.s at bottom monistic, since Aim man is erc.atui by 
Ormuzd. At the same time Mani tnrind the theologu- 
ineiia of ancient Persia also to account. Tin- fn t tli.it tin- 
two opposed elements are called “lidit " and ‘‘ d u km.s.s 
can hardly bo independent of Parsi-m, muI .M.iii!rli;i.-i-m 
u.'os other In'iiiuti liciunrl of the I’l ' lin rdigiun. 
Wlictber Maui's idea of redemption is to b-* ti.a-nl tn tin: 
aiirieiit Babylonian or to the Zoroastriaii leln'ifu we do 
not vt-nt lire to decide. The idea of “the pinphet'* and 
“the primal man ” is .at all events .Semitic. 

It is very dillicult to determine what was the extent of 
Mfini's knowledge of < 'hri^riaiiity, how rniuh lie hini^elf 
borrowed from it, and through what eljaiinels it reached 
him. Tn any ca-e it i -- certain that .ManiebaMSm, in tlii».se 
di^t^icts wljcr(‘ it was broiiglit much into contact with 
Christianity, became inlJitiunally inlluenced liy iho latter 
at .'I very early period. ’Die 'Western .Muiit li.eiins of the 
4th and r>th centuries are murh more like Idiii-tjaiis lhan 
their Pastern brethren, in thi-, rc-'per-t .Mjii.ii h.i i.-^in ex 
perienced Uie same kind of ih vtdupie.eiit as Nh-e-idatoiii^iii. 
As regards Maui liiimself, it is safest to assiirii" tha.t heliehi 
both .liidaism and ( *atholic Chri.-lianily to h'^ei t fal.-je 
religions. It is indeed true that he nut only* described 
himself us lle^ ]»r(iTui^i‘il i’ai.tclete- fi'i* tin, di ignutit u 
pn»bably originated with hin).*elf- but also < i, needed ii 
liigh place ill hift system to “.lesus ^vt• (an i :i]\ conclude 
from this, however, that hi' di'liii‘.:uislie'l bitwi'u-n (.'hristi- 
aiiity and C'hrislianity. The reli::ion wliich h. d j n>i eded 
from tlio historical Jesus l.o rcpieliated t-.giri-ei with its 
founder, and (\itliolicisiii as wtll , Jinhiin.j lie li oktd 
n[Km as a leligioa of the devil. tin.gai.'ihed 

hetwei-ii the Je^us of darkiie.'.' and di o.- (,f light who 
1). id lived and aeted contiani'oraneoii dy witli ti.e lorrner. 
Tliis distinction agreo.4 witli that in. id. b\ lie gmvtie 
b.isilides no less strikingly linn the M.inicli.' n ('ritii!-in 
of the Old Testament does vsiih th ii pro]M.ji: 1 d by th. 
.Mareioniles (see tin' .l.Y-/ .1/ .^/^^/,, in wlii.h ’ j i s in.nio 
t-> utter the aiitll!i- -.s of Maienai). Kina!! ti..- M.ii..’- 
clia-an doctrines oxlnhit points of .du'dluifN t - thu-e nf 
the (du*islian Klkcsailes ; but, as it n i.''-!! .and .-vin 
[•roluble, that such re.si inblam-i.' are tn b . i:l.. d t- 

eoriimuii ancient Semitic soun-i , tlie\ lin ic.i o- cii! lur 
further con-Iderdiun. 'I’lie liist.-iical r-'.i* of M.;ui 

to ( diri.stianity is then as follow.-* :n (',irh ici-m, 

which lie very prohabl) lunl no del.nl.ii kiiMwIedg-' of 
borrowed nothing, rcjicting it js (bNili-ii eri t. i m the 
other hand, he looked upon v\hat lie t oi.-.'uKTed to be 
(.liristianity proper, that i,>. Chridianity it )> id Lieu 
dcvelo[H'd among tlie .secH of Ua-illdiLins, .Manlonit' s. and 
perlnips Bardci-anites, as a < I'lnparal ivcly valuable and 
vsoiuul ri'ligioii. He tool: fioiii it. In us ever, . from lie- 
Persian religion, h.irdly anvthing but luuue.'-, . i-i I'i.io.^. 
w’e iiniy luhl, a eritiei-m of the Old 'IV-laui d of 

.Imhiism m) far :is ha u-ipiired it. indic.ili 
inllueiiee of Maivionitism .in' found in the hii ’ 


in which Mani lield tlie a)>osth‘ Paul, and in i 
, he evjilicitly n'jecls the Book of Act' M.o ! 

have given roc. ignition to :i, portion of the 
' of the (loNpel-i, and to have inter[»i\ i. I «: j-. 
v.'ilh his own doctrine. In t onclii.''iv'r., it i ■ 
uAeil whether Biiddhi.stic elcmt-nl ^ i'-. i- ‘ ■ i in 

ManicLi.' isin. Most modern j*c!io1.ii nic I ' < • 'c.ivc 

' answered this ([uestion in the aiUi mmI o c A ’ - to 

I Kessh'P, ^lani made use of the i i. ' • t h.g at 

least as f-iras ethics was ('oiici ru- d. b < ;m-. t -ubt-tl 
, that Mani, who undtituok long j- i.;:.- ! . 
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knew of r.iuUiiism. Tlio name r*iu]<llin (Eudilas') which 
occurs in llie Icgciuhiry iiccoinit «>f .Muni, nnd {‘crhaps in 
the hitters own writings, inclic;iti‘^ fur(ln.r tluit lie had 
occuj*ic‘l !us attention with r>uiljl!ii‘'in \\ hen engaged in the 
work (d* founding his new religion. Jhit his borrowings 
rViun thi-- source must have hftU'. «|uito insignificant. A 
lirtailcii com[»arison sliow., tlic diilerciicc l)et\\een riuddhi‘'ni 
and Manielui L^in in nil their |»nnei[)id doefrines to he very 
great, while it heeoine.- i\i<leni that tlie ]»uii\ts of leseiu- 
Maiico are alino'^t where a(*ei<len»al. Tliis aKo 

true (>f the ethics and llic a-eoticisin of the tw(' systems. 
There is ind a siiiL!!e [M-iiit in Maiiicbndxm wliieli «leinaiuls 
for its e,\[»l mat a T. u. :i|t])e'.il to Huddhisin. Such being 
the case, the r-'l itionvhi[> between the two religions 
remains a m- re j.e -il.nlity, a tui'^^dbility wliicli tiie iin]iiiry 
of (b\ler 7/ /</ Sf/y/ 

r^r/oo/".''N’ ■ deiia, 1^7d) has not been 

able to ilevat'- hiio a [Ui-hability. 

lluw are we to explain tlie rai'id s]u end of iMaiiichieism, 
and the Id 't that it re illy bceane <me of the great religions { 
Oin- an-weris that Manieh:ei-iii was the luo.-t coinphte 
gia sis, tho rieliest, most con.'eniicut, and iiio.^t arti^tie 
.s\‘dem formeil on the l>asis of the ancient Jlabyhuiian n*- 
liirieii !> ' Tills ox-plaiiLition is in^ntrieieiit, for no 

n li'.hui Opel’ ites inabily tlir(»ng]i the perfection of its system 
<f d''ctiiiu' ; atul it is ict sliictly <-orrict, ter Ihe older 
s\>ti'nis wu'c nut les> ilcldy ei]iii{*|.ied than the 
Manieh.ean. Wliat gave sin ngtli to Mani< lia lMU was 
vather that ituuil-dan ancient mythology aad a thorough 
g ' lig materiali>tic (liiali>in with :iu excceiiingly siiaplc 
.'‘piiitual wiU’ship and a strirt morality. On eoin[>aring it 
with the ►>einitie rt.hmotis <f nature, we pe]''ei\e that it 
rd lined tleJr mytl)ologi(.*cs, after Ir.iii.dbrming them into 
“ doi-trlra s/ l.nt aholivhed .all flair ftcnsuou'. cnltii-, 
sub>tituting in.-^tcad a .'piiiiual wor.'-liip as well a.^ a strict 
moralit\. Manicheinni was thus able to siitisfy the new' 
wants i.f an old woihl. It otlen.(l re\ elation, redemption, 
mural Mitue, and inmioitaiity, spiritual beiicllt ; on tlio 
bad- o: ilic nli'.^ion of nature. A further soiiree of 
sti'-r.auL Jay in the MinpltJ vet lirm social orgauizatiun 
V. i.u h. w.i> given by Mani him^edf to Ids new’ institution. 
The wi- o iium and the i-jnur.mt, the cntiin^ia'-L arid (he man 
<• 1 ' the world, f uuld all lind .a ci-j»tan(.c lnri, an<l tlicue xvas 
1 -id ‘-u i.o ni'o iiuTc than ie- was able and wdlling t«) bear. 
i!a< li one, liowe\ei, was att.jcl.cd and h-d onwaid by tlsc 
]'ii.-p'.t u: a liijher rnik to be attained, wliile the 
intclicctnally 'jift' i hid an ad.lniomd ii.dnccjnent in tin- 
a -nrain*. th it tln.v did L'<t r ■redii* to -ul.udt llj'.ns-olv, - 
1 • V iiutauri! , I 'lit Would b. Ii-d t»' (lufl i)y jiure rc:is«»n. 
'^1..:.- .il Jii.ni the fil.'t Im i;jdw’idn.'d j » 'juiienc nt-, 

t ;d i. d■‘.'VMl it^cll an]*' to aj-pioruiite from 

1 ■ • t • dae- li-p i-jn ‘ h-iii'- ’ll <)ji-in..!ly luiiddied from 
1 i, ‘:c n* - « f , 1 !■ . It < ould lie le-.ce or diiiiird'Ii 

thl ' 1 ' ■ii w ni'.tu* luj. till ihL'’ it" own < i.j -tif framework. 
And. ,Jd r ", ■ : a.dupt.iuii'ty i- j;i-t !:< leei'-arv fur a 

nni\tT-,d I ao’, idvinc fuundei in whom tlui higlie-d 
revelation ..j <h.l I[i» ri ay be sei-n and levf reiu ed. 
Mani^liai i. j; 1 tI* ai^d- it .ip|.li< - th< till" icd»*i ne r ” 

tu ^farii, La- 1 - il- v 1 o 1 .v. 1;, i,fa;Mj"( me i‘, but onL> of 

li jiliy."!' a] and gi • 1 1 oio . < 1 1 ’ideniptiiu; ; on tie* otlier 

liarai, it po. 'C---- M f.i ti • . ipr* mt- prophet of (Jod. 
If v.»' oun-idea in j.n thit M.inicha i rn gav** a 

simple, ajynir''.ndy j-o ! d » uum id'-nt "olution of 

the pr •];! of uou'l and cm! a j.r. bh lu ti.at had liccurne 
J;" -ur • : iy upj;rr- -iv' tot}) lan r,-i ' In i1j" lM and tJd 
I* ntur."-. wc .hall li.ivc n ;nit d ri'»- :.jo * Important faetur-, 
vhlch ;.r". a;nt for tin: rapid .-pn .ad f<t lh'- ♦em. 

M.tni* h -i-m fii't gaimol a linn liiotli,'^ in the Kct, 
f.'., ii 1' I'ia, M< r-opotaiij.j, aijd 'I'l ..n oAani.a. The 
per.:-'-. :l it had to endure did nut h.rid»*r exleii-.ii.»n. 


The seat of the JTanichncjan pope was for ct'iiturles in sket;^ 
Iiubyloii, at a later period itr Sarnarkaiid. Even after the f'^- 
coiuuiesta of Islam the -^^anieh;eau Church coiitinueil 
maintain itself, indeed it seems to havo become still more, 
widely clilluscd by the victorious campaigns of the. 
Mohammedans, and it ficqueuily gainerl secret adherents 
among the latter thein.selvi s. Its doctrine and di.scijdim* 
underwent little chairgo in the l^last ; in jrartieular, it drew’ 
no ncaivr to the Chri.^'tiaii religion. More than once, 
liuwevcr*, .Maniclindsiii cxpcricriccd attempts at reforina- 
liun : for of course the auditiu’c.s very easily became 
W(»r’ldly ill cliaraclor, ami niovemerds of refoi'inalioil led 
tcmpoi'urily to dixisions and the formation of sects. 
Towards the close of tlri‘ lOth ceiitui’}, at the time tiro 
rdn'ist was written, the Mimiclneans in Mesopotamia and 
IVi’.-ia had already been in large, measui’n ousted from tho. 
towns, and had wilhdiawn to the villages. Hut in 
Tiu’kestan, nnrl as far iis (he Chiiie.so frordier, there existed 
numt'rons Manirlia*ari C"minunitli.s, and c\en whole tribes 
tliat had adopted the name of Mani. J'r’olnibly it was the 
great migrations of the MoiiL'uIian I’ac-c that first ]>ut an 
end to Manicliaism in Central Ada. lUit even in the 
lath century ther’i' witc Mariich.ians living beside tlm 
Thoinas-CIiristiaiis on the ctia-it ol Malabar in India 
(.'^ee (lermann, hn' T/,"hnis-( /i 1 /t, ISTa). Maiiiclrft-dsin 

first ]ii‘iietrated (he ( beck- llaniati rmpir*e abiuit the year 
in the lime of the empuror rrobm (.^re the ( ^Jtmuiroh. 
of Mu^ebin.s). If wi' max lake the ediet of l)ioclclian 
ag.iim-t the ManicIiaMiis as g. iuiino, the system must havo 
gained u lirm fooling in I he We.-t l)> the ])eginrung of tho 
^th century, but xve know' that us iaie as aLioiit the year 
‘ll?5 Kusehius had not any m-eurate knowledge of the sect, 
ft xvas only subsuijuent to about .‘kdO that Manichivism 
.spread npitlly in tin* Homan empii''*. Its adherents were 
lenuited on the one h.iiid iiom the old grrostic sects 
(t!."peeia]ly iVoni the ,\Lir(ionite.-, Manielueisiri exerted 
be.sides this a .stixuig inllm iiC.* on t]i“ «Ievelo[iment of the 
Mareionite cliunhc.s of the .llli cent my), on thft otlicr 
hand fr'orn the, huge mirnb' r of tin; ‘"cultured,” who were, 
striviiur affir u “ r ;.tioird ’* ami yet in .^ome manner 
('hri.diaii I’cligion. It." ]»oh mio and its (‘ritici.sm of tho 
Catliolie (’hun h now* l-namu the .‘trong .side of Mani- 
cli:«-i-m, e- peci.illy In th’* \\ i*4. It admitted tlie sturnb- 
lire^-block.'^ xxhieh the < Hd 'Ti -tamc’iit oth*rs to every 
int'-Iligent reader, and g.ixe itself uiit a.^ a. Cliri.>tianity 
xx'itliout tin- (lid 'Ll lit. Instead of the subtle 
Catholie theories coneeinin'r divini* pn‘di‘stii]0tion and 
human freedom, ami iii."t.e,id of 11 diHiciilt th(‘o<lica*a, it 
ott»’red ,an exeierlimrly simjilo coneeptiem <»f sin and 
g<M»dnC‘.ss. "J’lif; dofliine of the iriear mition of (Hod, xxdrich 
was e.'peeially objeLtionabh* to tlin.si* xslio xvere going over 
to the new iiniver>al r' liL'ioii fi-orn the «)ld cults, was not 
]»i()elairnecl by Maniclia i-m. In its rejmlion of tlnV* 
dix-tiine Manieha i^m agn ul xvitli \r‘o-riatonism ; but, 
xshile tli»* lattiM*. iiotwith.-t.imjing all its attempts 
<ontorrii itself to (dirisf ianity, (‘oiild find no formula by 
which to inaiigurafe within its own limits the special 
M Ilf I’ation of Cliii t, the M i sfcrri Ma]}icli;e;iris succeeded 
in giving their tern hi rig a (.diristian tinge. Tho only part 
<»f tin- Manichiean mvfliology that beramc, pojailar W'as Ibo 
crude, ['hy.sical diiali.'in. Tlie bniLarie elernejits xvero 
judiciously screened from xievv a.s a “mystery;^* they 
xven;, indeed, herf* and tluTe explicitly disavowed even by 
tlie initiated. The further Maniclui'ism advanced into the 
West, the more (Ihiidian ami jihiiosopliic did it become. 

In Syria it imiint.iini d itself in rorn[>ar;xtivo purity.^ In 
North Africa it fuiiml it.s most numtTouH adherents, gaining 
Mecnt .*-ijpj»ort even amotig the. cUirgy. The explanation of 
this pi ilraps lies in the fact that on(3 part of the populatiou 
i»f Noiih Africa wuji of Semitic origin. Augustine was an 
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aiulitor for nino years, wliiln Faustin was iit tliat tiint*. iho 
1 Host esteemed Manicliican teaeherin the West. Augustiiio 
ill his later writings agahiat the Mtiiiielueaus deals chielly 
with ths following problems :—(l) the relatimr betN^en 
h no wledgo and faith, and between reason and authority; 
(2) the nature of good and evil, and the nri/in (»f llic 
latter; (.*1) the existence of free ill, and its nJaliuu to 
llie divine omnipotence ; (I) tlio relation of llio evil in the 
worltl to the divine government. 

The Christian Jlyzantine and Roman t injuToiv, frmn 
Valens onwards, enacted strict laws again.- 1 the M.mi 
eha'ans^ But at first these bore little fruit. 'I’ho aiulitoii 
were dinicult to trace out, and bi‘.si(les they P ally e:i\(‘ 
little occasion for persecution. In Rome it.'-eir hitwriu 
370 and 410 Manieh.'eism gained a laree anumnt of 
support, especially among the sein*! irs ami J)uhlic ti.nhi i.-. 
It also made its way into the life <4 the pr(jj)h‘. l»y un.aie-. 
of a popular literatim* in which the aposth‘> weu- in.e!! tn 
play a prominent part {A pnrrtfplml J/As- thr Ai->,.fi,A. 
Manichivism in the West had also s«»in«‘. (‘xpciirTic* <»i 
attompLs at reformation from the asectic .-idc, hut i.f liicv* 
wo know little. In Rome l.eo the (beat was th** hi-t 
who took energetij* measures, along with tin* lat** 
authorities, against the sy.>tcm. Valentiniai. III. dMi»-{4l 
banishment against its adherents .hetinian lie* [mid h 
ment of death. In North Africa Mjini< ha i.iu a[.pvai to 
have been e.xtingnishe i by tin* [lerseculion of the \and.il-. 
But it still continued to exi.vt elsewhere, both in tin* 
Byzantine em[>ire ami in the We>t, ami in the eaiidi pm 

the Middle Ages it gaM‘ an imjnilse to the f(nin.ili*»u o| 
UOAV s* cts, which remained related to it. And, it it has 
not been quite [)rovLMl that so early as the 4lh ei iihii\ tie* 
Rrisciliianists f»f Spain wen* intlm‘neul by Manieha i'ln, it 

i. s at least iimbiiibted that the I’aidieians and Itn'jomili - a - 
well as the Cathari.^t-, ami the Albigens**s are to be ti.util 
biick to Manicli.'i’v-m (ami Maici«>niti.''in'i. Thu.'' ih* 
system, not indeed of Mani the l\ r.^i;in, but oi Manich/. ' m 
as modilieil by C‘hri-tiau iniluencLS, aceturqMnied the 
Catholic Church until the liUli (‘eiitiiry. 

.V.><cr.rs, njii Tit.il. Niim-iil; th-* mmoiC'. r<<i .r )i' {niy*-l •* :• 

4 I 1.1 ill*' iiio'.t njn'>>i:nil .tir ilir Om nl.d. « >| iln 

IjillDUinl.m, lllollLdl ^'t < "Mil'.iMiO ( 1\ lit. liitr. MO < i I -1 1 n . I * . 

1 hn CXCcllcill llCllllMM io ^\ llK i| t 111 \ }i;i Vi- I'l til t I.’IIJ 'Uli: U -1 O, 

Wi-ll IIS tiy tlirir iiiip.ii 1 1 ilii \ . 'rin \ iiiii'il In- n.iiin li to S, a. • 
ancient ^t.micli.i mm Ii.im- l.cin U'<d in Ihiii i iMi-ti i.> i ’. ci. 

while, witli tin* «\mji1i«iij uini* ‘-mall oci latlui ummiixi I . lO 
]in*ce*4, we no ( .t 1 m ; niiL^i'i.il M im. h.i .oi \\«'i L-. d.it’.u j ln»”.' 

the 3d century. At the he el . i .ill '(Mini Km- N'« liiMi, /' /' • 

tt80), edited hy King* I tj.sn r*J . coiMj*. the l.itti i u..n. l/-- , 

Si'ln^ If. Sitin' Sr/i/-i\,'^ 1 .s, .sl-o Nli-il-i m' , 1 ... /v . / 

ftf'iniltil iran-fin/f'\' iKJlh • '-nt \ }.\ niol-n il-Uo I 

luinslatcil into t Ii-iman h\ 1 1 ..ii In m •kn , 1 ''.•I . .m l ir'ni’. i la i i ■ ' 

inul ixcerpt-s l»y Tal-aii ()otl, ,,ijt Ai-i'ci cm lllh -• c. , • -I 

(»ther Arahifiil and I'ci.-i.in InUnn.m^. 

the (’hnsli.m Orient. il-^ iIidm* that Mih'i.l i:.!i.. m. . m 

uie F.pliraein Syius nh. .’.7".'. in \Mn.ai-. wi.iim -. t!-. ti'ice m 
FisniK (soe Zeifsclf. /. /.>\f 77,. ,/ . imi, ;; ^ ' • 

ii. 375 .sv/ \ wlm wn.le ui tlie .7tli i.-ntiON :iuam^t M -c i n ■n.l 
IMani ; slid tin* .Vlc\:iinh i.in ^eatiMiih I’lif'chi'i - \ 
AtinaU'- eib INm'o.'Kc, lirjs. 'I'lnft* mo- hi si.h .-iti'i.-l 

of infM./ualion in Aphui.ili-s i Itli c.-nl.), ll.irh. la.. -is (T t ' -it. 
and oitiers. 

(/>) tl reek ami I, atm. 'I'hc 1 im-iili.m .»f tin* M.ii i.}' m 

in tho (Jr,r*co-Koni:in cmino* is t.) he I'ninj,! in .,n . lii. i ..! Oc-. !. :i .’i 
(see Hunel, /V</. (/r<<« i‘\, lit. \v.\ win. h n. le-l.l hv *- i* ■ t-* h 
Kjmiious, whilt* othem lus-imi it t‘» mic m-ntlui nf il>..* ' 'V 

206, 30S^o Mason, Tin /•rts,r. 7., p -g:;. ..^.k K i . i m - 

gives n fthoit account <d‘ tin* s.-. t (f/. \ ii. V.I ). |i w.-i'; tie t ' ' 

ArtMai^ how’«*ver, that he.'.-mi.* the pii!ui[>.il siun.c .‘H i!a -m! : 

of Maincliieisin for (lu'ck and Unman wiiti-is. 'l’lu' 4 - /. '•■■t 

indeed what they give themM-h.'s ..nt l<.i, vi/., ;,,i .i.e-amt .i 
disimtation held hetw’ceii Mani ami the hislx.j, \ i. lu l.m-. ..f t ' i ■ 
in Mo.sopotainia ; hul tln*> nt‘\ erth.'h's'' < out.-iiii miu-h tli.it 
\u>rthy, espei*.iidly regimbng tlje .h>.-i i in,- ..f M.uii, mm,! th. \ .d-.' 
includo Muniehiean <loeunu*nts. They consist ,,| Vamm^ disiii..-i 
•iecea, and originated in Hie heginnin.Tof the -tth c. ntuiN |.i..l..U'l\ 
vt Kde.s.sa. They were translated a.s early as tlie lii.-.t, hall ol tl e 


s.niie eeufury from tlie Sytiac (as mtijitaiiM - I h\ .1, />/* r,, 

nittsf.^ 72; lliough ihi.s i.s d.mi.t' d hy Mio'l.-nj ‘ . )i,,I < ii, . k , 
ami si,4)n afteiwaols into Jjatiii. It i, oi-lv i}.i, -.-.■..fMi i. Litm 
v»*isiini that wo [Mi.vs»i.s.s (e.bl.-d hy /mi -iluh, h'liutk, j:>in/ 

S/n\, v.il. V., tnin.sl.'ilid m t'l.ijk ’ ./.'/'i - V, s ; , L,fi",if^ 

v»il. \\ •: small fr.i'Uiients of lie- Hn.l: -.i;! 1„ , -i 

I si'ivi'il. Ih-gajiling the AAn Arrln/n.^ -i . / ,*^-J.i\ 

,7 7. // \/.</*. 1S73, and < thl.i-msl /,-/■. ,f 

j 1.874. In tin- form in wlii< li w«‘ iin ■. ; i* • ilt, . 

I at. .» .'..mpilation altir the j.:itt.-tn •.!' tin f . // 

I ari l li.iM- lu-.-n siil.j. I tt-.j t«.» mardf.iM fc'l'ii ! mn . !• 1 ' / 

' 11 I d 1 \ ( '\ I il «il .h-i Usah m //. , h ), K|-i)')' ' I, ■ // ' . .'i , id 

' .1 'I mimh.-r .»f otli.-r wiitiT-. All lj..‘<l:'i'. .■ j < . -i '. -i- 
; .ikiuM < -I liav.- Jill liidMl the Manieh.iMIi -J in th- . • I-J ;• • ' ' * 

tiii\ -.1 liji»m ..i|.1mi-.‘ .mu Midi ]m ini. -lit. iiil.»nii 1 1 n •!! • . M', •_ i; e. 

-<• '1 ll.-.M|.,ret , //c/ . //A , i. *JC, ). I Ml jini t.MlI JiMlO 1 : *' *1 ''.i 1 

m ilie 1. -Dlnliiii)'. of tin- . onm lU troMi lii* lih •■iii-i'. mi-.v.- 
(-»•* M . 1 11 - 1 ^ ^ I ^ MM'I Heli'ln, ^ 'fi /m/o /'8 J I, . 1 1 
.md al-o m til.' . (Milrovei i .! wi it iMg-i ol 4’itn-. <.f . mH i'!': . 

n;»ii'. Mpetyaouis '.'-il. ba/.Mit!. . l.**.'»‘.»;; .iiid of Ah.-, iri-l. ! I > •||"•1 


Aiiyos TTfi.’is ras Marf\ aian rt.l^ai. h d. ('omiIkIis; 1 i:im -1 jm .lut' \ < 
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1 iW.Mr, whi -h m.iy Inn- U ..hliit,. .1 .t M iri!> 1 .-M', t!:-‘ iin.o- 
• iiitjows mu-'t we U- in MMi.im; m > di -.o n n - u . i*. n.j it. 

1 I'exojid donht tint \\e-|,iii M.Mil h.i ■ m f! i.t'o • lii'-lian 
. ' I- nil Ml 1 \\ III. Il ate w.iMtin*: IM tin i-’.-i .1 1,1 .n i iijI't.T.il 

.^ 1 .IM 1 . ha’i m. 

/ . '• d he, mo- 1 inij.ahtiii v.mi. i-m \i -.i- ti .oe 
b. ..11-1, hie, //t 7 . fi'ifnt^'i' .A d/*'- .' i'" t/ - , , 'J 

'.•'I-.. 17'»| %./ (tl.r tiin-llMM .1.1'iilll- .11 ^i I’., ’ 'll III- In 

'.J'lMiC.b. ilid.-'d too *• 1 1 .iiiyl ‘ M J'l. ' ■ i'. -., /'' , n , 

; //'I/O. >./'/, /,j. l.s;i io Hm- \.. »k M .. n ’i .'.i1i<m i- 

.vl'ihit.d from a -[•e, ul.ii i\ e .-r.ii.dji .!m: . ; M . .. 1*'*.'J .i 

\.iv e.ii. till mNeC,i‘.^aiion «-ii tin ..i t' ! , k---hi, 

, / /'sift'/.' h mf 1, r I . , . - * ' . 

Mini I he a.1 1 il h* “ Nl.mi, M.iiii' ha* i, ’ ' tie- .U i- • : ‘ . . . 11-' . 

: I'll. t’-. iv. ’J^.t - oU. 'I hi-, ai’t'-l. i * - ; V t In i- J . til ’ .i-'- 

' to iin,-t f l\ our.lMe i X|,- tilioM.f. - i hi, ^ ! h ■ ..n I >,■ ! ’ I ’’h.-:, i 
, v.-.il: The .ie,-ounl.s ol Mo In .i .. 1 ,.h,i i W'.l. h -.m k-.,' 

’ •' Will . 1 -' tic* Jiidno-.'-i.ij'li 1 \ Ji. )i • !. I h- A‘, 

; r r, ,n 'y>' ih r 1 ''C.-J, ic i\ 1 ■ j.iii'.,''i i . -:'!i'-’i'i' 

d'he \.n ion- n -e.-ir. Ill's Aviii, h 1 ’.>ai I-im m.i.l, ,-_-i;.; I’.i 
; tin* am il nt S.-nnli. v , t .m *-ni i-m. ' 

' iMipoit.uie.* loi tlie inv> .-t ie li ii «'t M.mm- h.- i !.-. \ MX 

MANILA ( 11 ---, rnn..‘ctly M\Nlll.\h lilo of 

Lu/am iiml thu rijili['[»iiic Ul-jnu.-., ;jm 1 th . ..it* .f 
, S[emiHi umimcrcc iti tin* w o. loumi d hy 

I in 1571, iiml is situuted mi lli*- e.isti.Ui .-lioic i-i .' I'ucul.ir 
buy 1 2tl iiiiiit ic.il miles in i*irciimii n m. . . 1 1 5*)' N. lit. .uni 
i LJt)’ .52' K. Imig. 'Flic count i\ uiouiid tin- b.iy is more or 
'■ Ic.-.s that in cimr.icter, uml in th-* i]i\ :i....si ii :ilim-.-i l>iu- • 1 
Acgitatioii, si) that, cxci ]•; iu-;, the Mahuuo uud Matio 
. niounluiiis behind Mum!.!, .lud tlic iTi.nus ..f mount. liir 
iimnin*^ north mil .south of tin* etdram to tin b.iv, tint.' 

1 i- n .illy iiolhiuL; ntti.ictiN .ibort the lim boil r. It i> iiu.- 
I ill {ho lion h-i ust mid soutii-w i"-! mimyoon."-’. .ii'.d si- sil.-- o\i ; 
i '•tu') ton-i li.iw tiMiiii for t'hclur tv> thcirn.il 1*101 «•: 
i tin* .-mailer erift lindiiiL; ,l ial’e anclu.r.ier la himi .. 10 
[ w.iter faciii-j: tin*, mouth of tie* Pasig. .V m w bp k 
j h..u:*ver, was enmmeuced in 1 ^.^<0 t.>r 1ii*:e , i ^ 

ii\ci I’adg. wliich is about W mlK's. long, i.si\d K .!’; ■■ 
lake c.dl.-d tlee Laguiva do IVayo, ami on lb- a. , • tne 

h.irboiir it dl\lde.s M.iiilla into tWo paiLs. » o, • - . c'- ; Itr 
li.iiik ;ne lar-.:e eouimeicial wareliou.-. s, .. o.. ■, . it.jim* 

:4lii»*il\ by (diiui'se^ km.w’n ;is tin* r-<.]ti c i '> fci'ing 
I ..St wanl.s .III e.xteiisn e suburb ot n.ui . .* iba ; ’ .. . m- vi, ’uiing 
: .some mile, u[) tin,' Pa.sii:. Ih \oml ll4l^- 1'-, , h . 1].. fiiu mbi, 
i the. bu.si ness part Ml Manila, m ! Siu M._:: 1 the f .shion- 
j ablequarter where S[»aniaois in.| t tl.-ir re.si 

I deliL-e, uni where sineo llm i.oiImji .ik-' i I 1 two |•.l]acet! 
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have been erected for the governor or captain-general and 
for the admiral of the fleet There are numerous churches 
and barracks in this part of the town, and several public 
buildings, of which the following may be mentioned, — the 
lio:?pital of St Lazarus, tin' t/anuro or largo military 
.storehouse, and the famous cigar factory, covering a space 
of about 6 acres, and eiiipli>yiug daily 10,00U women, 
llcyoiid and blending as it were with Ihiiondo are villages 
in which the governor has liis country house, and where 
Europeans have built pretty villa residences. A stone 
bridge and a new suspension bridge connect Binondo or 
modern Manila with tlie suburb (»pposite and the old fort 
of St Tago, ‘-itmtf’il on the south bank and about a mile 
from the imuuli of the Pasig. Within the fort W’all lic.s 
the old city, or, as it is commonly called, the Plaza de 
Manila. It i- ap[>ruaehed by .several gales the principal 
being the. Kntrada, near which stands the custom-house, 
ft III- s^'ver.il st]uares, and the streets running at right 
alludes with each other are fairly broad and clean, but, as 
no tr.iilo is carrieil on in this part of the town, they are dull 
by day, and, as only oil lamps are used, gloomy by night. 
The public ediliees, such as the governor’s palace, the 
towndiall, and the cathedral, are in a large stjuare, in the 
I ontre of which is a statue of CMiarlcs IV. surrounded by a 
ganleai of tlowers. To these may be added the civil and 
military ho.spitals, the mint and museum, the university 
and the academy of arts, the ar.scnal, the prison, and 
numerous barracks, convents, and monasterie.s. Beyond 
the walls is the r^djula or esplanade, with a small pasnj 
nr pnuiienade facing the bay, where three or four military 
bands [day twice a week to a large concourse of [jcoplc. 
This forms the chief out door attraction for the elite of 
Manila. There are tw'o theatres — occasionally visited by 
Kuropean comj)anies ; but there is a want of the cafos and 
bull fights so associated with Sp ini.^h life. Evening recep- 
tions are given by the Spaniards, where cards and music 
'■cr\e to while away tlie time, and lh(5 widl-to-do Tufjalo, 
bi'shb's iniitatiiiL: his misters in all their amusenituits, has 
another to wdiich he is pa-^<ionately addicted, \iz., cock' 
li.ditiiiL'. This under liovcrnmcnt control, and in town 
cm only lie Indtl in jicciHed corkjiits, which in L^TS 
yielded above Xd3,0d0 to the revenue. The native officials 
may sometini‘*s be a little ollicious and o\ erbe.iring ; but 
ilu; natives generally, especially out of Manila, are 

as hos[»i table to the .stranger as t|jo S[)aiiiard. 

The population in the walled town, inclusive of the 
inrri-»on, is given in the con^jular report- for ISSO as 
Il*,00ii, ami that of Binondo and t}i»‘ suburii.s as ‘jr)'>,000 
t> ‘bK^OilD. In the total was rather more tlian 

1. ■)(),’ )00. 

The climate is healthy, and thougli liot is nr»t unbearably 
tir* mean temiperature being about *0 Falir. The 
U it prevails from March to tlie end of dune; the 

r-'t of tlo year may be .^aid to bo .-how’cry and stormy. 

'i thief cliinatit. drawbacks to a rcsivlence in Manila are 
hurrFMii' c.artli'pj.tke-, and fearful thundcr.storriiB. f^reat 
«i image \v i-s d to pni[)erty by a tornado of exceptional 
f'eYerl^y in < )ct /in r 

Tin- ri rr.tu rv ■.} jr.; i ; .(..tf *,.1 f,,r ji }if,t rlim.-itf' and the 

bikwarl t o'l'iii: 1 '! '4 r. so .in mg'-nn-nt-. Jt is a 

<-i:« uhir ar- sirr'.-.i:!- 1 f;v t> r and .iii iiiiMT wall, with 

)ioii/<»nt:d -.1 , Im i u rlj. lu j,] . -1 orn; al")Vc an<j!})i r in ti'Ts. 

“n tlift airival of a h-.-iv f<.r s' j jp.,i ■! t ilo-n out of its i-odiii 
,:n i put into Ole* of tn*-- - r-- ' -i *■ . , is tlj'*n J-pOMil ui»oii 

• t. and til'* inou’h of lii'-o r > I.:,. i If tlj.* r«*i css h tin* 

ni'opt rly .! the rd.it.'.rs •;! in*- I' i i i l.ruU' i'iiiiiir 4 tindLs- 
"ur)»‘*d for t'vcr. If o:};.i*/.i n r.-ju.*, '*^,1 t!.*- r* *.• ,h 

.ijt/ ■ V M./|iiirc'l f'»r .intiHii r iron lU , wr-tnl} !..,u. , t oi.lv n-majiis 
. 5? of i!i»' dt-'f (;.i.S'"d, .jTi' ( oP*'. t* i a'j 1 • ij II V* in|.r)'ii.(] ill tx 

: • I '« \ or fo In-pt for that purpo <■ 

I ■-» ♦ >vo • Mitiinc.s after the .Span: !i .■ It! n-nr tin* tiadc of Manilri 
•Aotl: V,'i .tcMi woiid was cariifd on ipjil.-o 'iivi Mc>.i.*o ; 
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and it wa& not till 1764 that even the Spanish vessels began to come 
round by the Cape. The port, however, was ofienod with sohiu 
risstrictiona to foreign vessels in 1789 ; porniULsion for the establish- 
iiiont of an English commcrcinl house was granted in 1809 ; the 
same liberty was before lon^ extended to other nationalities ; and 
in 1834 tlic privileges of the Royal Company of the Philippmes 
expired uiid left the commercial niuveiueiit to its natural tendencies. 
Since that time the trade of Manila has gri'atly increasQdL. While 
in 1840 the port was entered by 187 ves.sejs witha buiden of .al^ut 
.57,000 loins, the coiTes])Oiuling figiire.s for 1881 arc, iuoluding 183 
steamers, 317 vessels (British, 118; Spanish, 95; Gorman; 38), with 
I a biiideii of 3 i 4,000 tons. ^Manila hemp {ahaca)^ sugar, CJgius, and 
I c'oUec are the chief artiidi-s of export ; .and sapan wood, mother of 
j p«*arl, and giiin ai*o regiilnr tlmugh secondary itoniSL The doantity 
‘ of hemp shipped at Manila has ineiva.si-d from 528)203 plcnls 
: (1 picul -139 Ih) in 1877 to »;0‘2,88t; in 1,881, and in the same 
' pf'iiod the quantity of sii^^ar lias risen from 1,215,066 picull to 
I 3,001,310. Britain and the United Blates arc the great markets 
j for both. The average nunilier of cigars e.vportcd is 93,620,000, the 
j gieatiT pu'portion going to Singapore and Uliiiia. The total mue 
1 of the exports was JLT>, 400,001) in KSS], against jL’ 3,C79,000 in 1864 p 
1 and a l oin spuniling increase h.is taken phiew in the iiU|H)rtik 
I T(‘lcgiaphi(‘ eoniuiiinii'ation bet^^een Manila and liong-Kong was 
• <‘stablishcil in 1880. 

MANILA HEMP, tlic most vuluable of all fibres for 
cordage, is the [iroduce of llit^ l(*iif-st;ilks of Mma tezUlis^^ 
j native of the Pliilip[)ine Islands. The plant, called dhaot^ 

I by the islanders, tlirows ii[» a spurious stem from its 
' rhizome, consisting of a cluster of sheathing loaf-stalks 
! which rise to a height of from 30 to 30 feet, and spread ‘ 

; out into a crown of liuge undivided leaves charactoristic 
, of the various species of Mns>t ([diiutaiii, banana, <fec,). In 
j its native regions the [jiant i.s nnhdy cultivated solely as 
. a source of fibre ; it requires little attention, and when ' 
about three years old d(‘veIo[)s tlowers on a central stem, 

' at wliicb stage it is in the nio.>t favoura)>le conditloa for 
yielding fibre. The .stock is then cut dow n, and the sheath- 
ing stalks torn asunder and reduced to small strips. Theso 
strips in their fre.-^h succulent coiiiLiiioii are drawn between 
a slidr[» knife-edgtd Instrument and a hard wooden block 
to whicli it is fixed, and by repeated scraping in this way 
the Siift cellular matter which surroiind.s the fibre is 
removed, ami the fibre so cleaned Iia.s only to be hung up 
' to diy in the open air, wlieii, wilhuut further treatment^ it 
is ready for use. Each stock yields, on an average, a little 
i under 1 tb of fibre; and two natives cutting down plants and 
! .SL[»aratiiig fibre will [irepurc not more than 35 lb per day, 
'riic fibre >icliled by the outer layer of leaf-stalks is hard, 
fully rlevtdoped, .nnd strong, but the [iroduce «»f the inner 
stalks is increasingly thin, fine, and weak. The finer fibre 
is used by the natives without .spinning or twisting (the 
ends of the single fibres liuing knotted together), for 
, m.^king exceedingly line, light, and transparent yet com- 
! parutively strong textures,, wliicli tln^y use as articles 6f 
, dre-aj and oruamciit. The lienqi e.\portcd for cordago 
i j)ur[)o.ses i.s a somewhat wtindy fibre, of a bright brownitdi- 
’ white colour, and [los.^essing great durability and strain- 
I resisting [lower. It contains a very considerablo amount 
! <»f adherent pectinous matter, and an unusually largo 
portion, as much as I 2 per cent#, of water in a dry condiUon., 

1 III a damp atinosphen; the fibre absorb.s moisiure so free]^- 
I that it Las been found to contain not le.ssthau 4(1 per cent, 
j of Walter, a circiiinstanee which dealers in the raw.fibro 
should be.'ir in mind. The plant has been introduced iOto 
; many tropical Jand.s ; but the cheapness of labour in' it8‘ . 

I native regions, ami its abundance there, prevcnt*il« bein^*a 
' [irofitable substance for general cultivation. TbO/ Olftiro 
.su[iply corne.H from Manila and Cebu iu the. PhilippittO 
f.slaiid.s, where it.s ciiltivaLioii and preparation must 
: employment to a very largo po[)ulation.^ The^ WpOrtt, 

; which are inerfrasing with great rapidity, unuuuitedlll 18^1 
; to abmit 400,000 bales of 3i ew ta. each, altiiostthu whole 
\ of which goe.H to the United Kingdom, the ‘Umtod States, 

I ami the .Australian colonies. The ejuaUtity impcwtod into 
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the United Kingdom in 1881 wu*s 340,908 cwta., valued action was come he immediately forruod a rlvic minrd, arid 


at' jCG 78,/)14. The fibre ia now so valuable lliat manila 
hemp cordage is freely adulterated^ by niariiifaetuicrs, , 
chietty by adtiiixture ot' phormium (New Zealand llax) 
and Kcusian hemp. 

MANILIUS, a Itomaii poet, was tlio author of a ])oeiii 
in five books called Ash'Onovdrfi, Nothing is recorded of 
tlxo author; he is neither (luoted nor mentioned by any 
ancient writer. His very name is uncerlain, but was 
probably Marcus Maniliiis. From the work it. -ell* it may 
bo gathered with much probability that the writer lived 
under eili/eai dI’ 

and retadent in Rome. lie bears the name of a ilistin 
guishod plebeian Tamily. Ills v\ork is one nf great learn- 
ing; he had studied Lis sulrject in the best writers, and 
gOuetally represents the most advanced views of tin* 
ttUclefits oil astronomy. It is, lj(»wevcr, dcAtitnlc* of 
jHteiical or literary merit It is dillicult to e.xplain Iniw a 
work '"of such learning on a snbjeet which was stiuliiMl 
with such interest by the arnaents slunild liavc remainrd 
so neglected. Firmiens, who w'lote in the time of 
Constontiuc, has so many points of rcM inllanco with thu 
^rk of Maniliiis that he either have u-etl him or 

have followed some work tliat Maniliiis also followed. 
Urmicus says that hardly any Ibnnan c‘xi-».pt (.‘a -fir, 
Cicero, and I'ronto bad trcatul the snbjeet, it is probalde 
that he did not know the woik of M.milius. 'rho lab.t; 
event referred to iu the j)(»em is the great defeat of 9 A. i». 

MANIN, DwiMLi: (iSOl -ISoT), ijmsidnit of tie* 
Venetian republic, iu IStM-tU, aiel one of tlie ]•riIl*‘i|laL 
founders of Italian iiidcpcndeiu*'', was b(nii in Venice on 
the 13th May 1801. lie studied at i\id.ia, gradiuUing 
dtKtor of laws when only seventeen yeais i»f age, and soon 
after translated lk>thii i‘’.s larg^ treatise ^Sar f*’ f>i'> * 
Jiomaiii, To his father, an eminent bani.-'ter, he w.i-i 
indebted not only for much of his skill in jurispiudcui'i* 
but for his strong republican bias, having as a b.»v » u*. 
stantly heard him tlenmuice indieu.'Ully the iiiju-tice m , 
Ronapartc in handing V(*nico ov- r to Audria by tlie ; 
scandalous treaty of ('ani[)io Foimio. In is.'Ui M.'idn ■ 
commenced practicij as an advocate, but. only iob*.*M!m* 
consciuUH of the harsh re.-lrictions laid by Au^-lria upr»r 
the administration of Jaw. That and the lollowii e: y* u* 
showed some stirrings of political life in Jl.ily; ami M.uen, 
already the leading sjiirit iu ^’euetia id the imw naticaial 
party, strove to train his itumtryiiien to united purpo.-e 
and action. The (|uesliiin of a railway to .Mil m, lor in- 
stance, or whetlmr the Indian mail should go by Venice, 
Waa utilized to quicken the patriotic in-tinct by t!iw;ntii\g 
the Oovcnxment, and that witb.ont m‘gh‘ctiiig the gu-at 
principle “ legality and jniblicity -wliich till ISIS w.is 
hie unswerving rule of conduct. 

In 1817 hi) s})oke ably’ on p(»lltical (•(•(•neiny at tlie 
acieuiific congress Imhl in Venice, and moou after pie-cnti d 
two petitions to the. “ cvnigregaliou," — a shadowy delibera- 
tive * assembly which was ftjleralcd by .\r.shii. Ili^ 

• principal (Icm.ands were -separate government of nice 
' and Lombardy, revision of tlie code, an annual bmhj t. 
■froedom of the ])ress, ami religions equality, (hi the 
ISth'Jauuary 181S, soon after lhuh*t.sky\s cruel treatment 
of Milan, ho was arrested, but only to intensify the 
patriotte enthusiasm of tlio people. Tlie i>opul.Ui.'ii »>f 
Venice marched past Ids [iiison silently and niournliilly, 
OVery-.hoad uncoverc»l. The earnival (that year sjtcnt in 
gII|0lb)'Wns scarcely over, however, when tlie glad news 
friljh Sicily, Naples, ami I 'jiris so w’ojjjced upon their iiiiii l.-' 
that the Aufetrian authorities \vero forced to feel that the 
revolotionary wave had reached Venice. On the 1 7th 
MarcitMania was carried in triumph toiho Place St Maik, 
ami virtually declared dictator. Now that tlm moiueiit for 


by his -energy and earnestness in-pin.! nil eki. v*'' nfih^^ 
citizen|^ to act as ono mail. On the I’lid the dictator 
became president of the new repnblii (.f St Muik, to eoj^i 
alone W'ith all the difficulties of admini tnti.ni, lacai i/.i 
tioi), and iinam*c. In March 1819, on the Kim.- 

Charles Albert, A^cnice had to prepare hei < li rc-<.!nt( ]\ 
for defence; and on the 2d April there wa- .1 in tjn. 
pidacc of the Doges a decree in two clau: e. • ‘‘ ( ) ) \ enin: 

will resist the Austrians at whatever cost ; (I' l if.* j i.- i.U rg 
Manin is invested with unlimited powers.'’ (in ils - ijihh 
May one cmllying fort was taken, Jut nu the .lulv, 
when Itonie ami Alazzini liad .siicciirnbefl 1»» tin* Fr. ucli, 
Veiii(*e ami Alanin were still stroniious in tin ir kt n.k 
detence. Only w'hen e)iulei:i had also atl.iek^d tln'Ui, 
whin ibod and anununith/ii were spt'iit and pei-pl* w»;* 
livin'/ of him/cr, when every house not bnnml down wa;- 
ridilleii by the shot and shell of the bombrjrdinent , and m* 
gl**ain of hope iroiii without wa-i vi.silile, was the cajdtu* 
l.itioii signed, 24 th Angu-t, on terms r*f amnrsty t" all 
e.vciqd the jircsidcnt and tliiityunm) other eili/cn-. 

beavaijg Venice* on the 27th, with hi.> wite and two 
<*hildrcn, Manin sjient the la-.t of ]ti-* lib- in Fari.s, where 
lie maintained a modest in*l(‘[‘endeiiee by te.a'Inn/ his 
native language, lli.s eic rgii-.s wen* .still ii»Y(»ttd to the 
unitieatiiiu of Italy, so that, wlieihcr as a n publn' or a.s .i 
kingdmii, she might be freed fiom Austri.in doniiiiation. 
He died of heart disea-c on the 22d S ptriiiber IS.")?, ami 


was buried iu the family temb ot Ai\ Filn llO-. Jn ISDt*^ 
the remains were removed to Vmive, and honoiin d with a 
public funeral. 

lb mi Miirtiii, ff. M>nitn, .^u. 

I"'*! Obnlni .tl-u uo't.- tli.* in Ili< fl- n f *• 

L, i hi-.-'iii, .Vro'//' if I I*nL>' y I'aor.* \ •'< • t/w.*,". 

'i ' ni *•, ls72 ; 1*. «i“ ba //''•. a l> 1/ /*, l-C,*! 

<i’!ii*r urittjs nie Krut'st Ligi.uv*', A, il*‘ 1 >•).., in i 

Iklgg (NlVV Yplk;. 

MANIOC or Mandioc. See Cassava and AKnow* 

HOOT. 


Zd.ANIIT'li, a nallve state in noith-eu'^ton Imlia, lying 
between 21 and 2 b 46’ .“'b ' N. Lit, and b'lwtcn 
9.b and 9 f 40 K. long., is IkiuiuI' d on the N. ly thcNag-i 
emintrv and the hills overlooking the A-^am valley, la 
the \S\ by (.'ach.’ir district, and 'ui tl.e K. l‘\' 1 ndej.cntii iT 
lUirmah. ( >ii the sontli the boundary is undellia d, amJ -ib::! 
on tin* ctuinliy inhabit'd by \aiioiM imhpMiii.nt v. ;.il hill 
tribes of Lillian, Kuki-, iVc. 4 ’Iil* -i^ e: .ju 

extensive valley', estimated at cbi.ut tlod s-niaie led.. - in 
evteiit, anil a large niToumilng niisinveyed tnul o! 
dillicult moimiainoin- couiitiy* sli.-tehiic., ImIvUlu .\s.-.nn, 
C.ichar, rjiirinah, and ( 'hit ’Iln t'-i.il aiuu i- 

^^4imatcd at about 7<i0(t s»pi.irc mill.-, ’rir* i oj»\iLilion td 
tlie Alanipur \allty ainl tlie .'^uirniiniiing hill- is siippo.-ed 
to be about 74,(H>0 hill-meii aiul Manipinis. d'la 

hill ranges general 'y run math and sonih, wiih ectasional 
nuineiling sjuir^ and ridges of lower ilevation betwiin 
'their great e^t altitude i.-; in tlie, noi lli, vvlu i e tlieV lea- 1* 
to iipw'ard.s of S('IIU bet above slu level. tin* t.iiiicij’... 
geogra[‘hic.il feature in the valley is tlie l.ogtak Lake, an 
n re'^ular .-beet ot water of eonsideiable si.£.e, 1 ni .! t 
be yearly gunving smaller, d’ho v.ilhy is . •> : 

numerous riveis, tlie liarak being the nui.-t n . 

. 'Die lull-' AW densely clothi'l VNith tuc jiinjc - ’-v 


forest tiinbvr. Tlieie ale large hen!- w:-! • ; at , 
a- Will a.- tiger.'^, leop.nd.s, beais. bnii d*- • '* i'-* 

<*oiinti v seems to be .-ingukirly' fi ’e I coin p* : "C n ' ■ ■ , 
t he cobra does not ap['ear to ill l ii ' . • biiJ ti'e 

boa constrictor is found in the ilen-c 4..ii I’*, .-onti! 

Tin Iirst n l.nim - ot the biiiLli m‘ii!i M.i: . ■' 

'■ wlien the i.ij.i iletl bnti-li o-l I ■ i. i i I' . . o » 

1 and a trealv was eiitelV'l oj*.'. J li*' I O' *'■ i 

\V t'/ 
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]iut little communication between the two countries tot>k jilaco 
until lS‘i 4 , oil tlio outbreak of the first British Bunnese war. 
Ih'itish assistaiioe was ajj^ain invoked by the nlja, the^ 

Ihiniif^e \VL*r.‘ tiiiJilly expelleil both from tin* Assam juhI " laniimr 
^ alleys. A political iiooiit acts as a means of communicatinn 
beiwt'eii tlie state iiud the I'litivh Bi»veMiiiK-nl. Manipur valley 
a]i]n-ars to havi- hecui oiii^iiiallx oecnpieil l)V sev«'ral tubes \vln<*h 
• uiie from ditb'ivnt uii. . f i-m'-s. Altliouofi Ibeir •General facial 
. hu’ let'-risties .lie M' iKeie is a diversity of hature 

anions; llie M.iinjt'iii.- * 'Im ‘-I them slun\ iiilj a re^pilaiiiy apja-oieh- 
in^ir the .\vYaii txpv. In il"- n.»IJ«'V the ]»eoj)Ie aie ohielly Hindus, 
that leli^ion 1.. 111-4 ,ii p m nils ot 1 event lilt nuluetion. Tlu*y luivc 
I ea^tr NVst.-’ii of t!>ir <.\\n, ililViiviil I’nuu tlial of India, ami 
.■liiellv ,.»] .ii Is known .is; the sNstem of hiUup or Ibued 

laboiii. I'v. M O'- 11 the i^es ol seventeen and sixty is 

obli^i-l t'* ] I 1 -■ hi^ ‘.i\ue, .it the dispo.sjil of tlie state for a 
eerl on U’i’i''. ’ .] ti iVs i n-li yt.;!. and to ditliuent el.issrs of iJie 
poopl-' <]>";* :r Ml •Mpi'vments aj*- a-sioned. About tour hnmln‘d 
M fi »i>nihe;, dest** iid.intN |if scltlM’s fiom Beii;(al, reside 

tot;- • ot e ipi! d. Tiie al'onijinal hill-meu beloni; to tuie 

'.f f' \ ■ ui'e.it <hvi-iO!is .jf \ i;; as ami Knkis, and aie siili- 

i' ) innuineiablo i Ians and >e< iioiis with ^dioht dilleiemv.s 
. • e^oins, ordii The ^tatt' is noti-d for the excillenet! 
of 1 of poiii.-^. Tin* m»w popnl.ii KnoHsh ^aine ot polo was 

- rioda -i i tiom Al.inipur, wliere it fonns a ^u'eat iiutioiial pa.stiiue. 
T}> ' ti ll - but .-nidi, owino eliietlv to the. want of nuaiis of 
-p.-it, none of the i.i.iJs bi'ini' available lor wliceled eaits. 

MAXIS. See I’.VNr.Dl.IN. 

MAN ISA, or M.vm.ssa, a town of Asia Minor or Anatolia, 
-itii i!oi on till? north side of Mount Sipyliis, US miles north- 
La^t of Smyrna. This town was anciently called 
•t l (see Ma«;vi>ia). It is situated on the biinks 

id the Henuus, and is noted as being one of the neatest 
iind cleane.st cities in Asia Minor, It eontaius above 
twenty inoMpie.s, tv.o of which are adorned on the exterior 
with double niinaretSj and in the inside with p»aintings and 
.•rlnr articles. The Armenians, (ireeks, and Jews have 
al^o tli.ir respective places of worship. There is also a 
Ibi * khan, and a eitadt*!, which stands on a lofty rock, and 
« omniaiids an ( xten.-iM; \ie>v. The surroiiinling country 
i-« l uh and productive, especially of satTrou, wdiich is ex- 
poite i. The town is tlie seat of sumo considerable trade, 
iifid many of tlie inhabitants are employed in the manufac- 
ture of cutton and silk goods and goats’ hair .shawls, 

] opuI.ili'«u about 10,001). Tile town is now connected 
wirli SiiiMija by a railway, which is contiiuieil on to Ala- 
Sh'dir ( r)iila<bdijljia). A few mile.s from Alanisa is a 
euh.i-.'^ il si itue cut in tlie ruek, whidi is generally supposed 
t.i be tloi li-juru of Xitibe, alluded to by aiicleut authors. 

M.W IS rKK, a city of the I’nited States, the county 
seat of M.iiiistee county, Michigan, is situated miles 
nortli-w'.'d nf J.an-^ing, on the east side of Lake Michigan, 
.;t tlj.: Uioiith of the .Mani-^tee river, wliicli is navigable 
- Is dr.'iwing JO t lU feet of water for the distance 
t“ Marii.->tee J..ake. It a Lfo-at s-.-at of the 
lisnit r tndo, .'•}iij»j»ing aiinu.dly Hi »•>, 000,000 feet of 
iiii.OT. .Old having a score of saw-rnill.s and about as 
I’ll'.; .ii!_f!e mills, tlie latter of which [»rudiice in the 
>'*o i. 0 "i),r)i)(» the larLTe-jt (juantity inade at 

■o.'. •' ill the woild. Plaiiiiu: mills and loundrie.s 

nie . 'i- : inOJriL- 1 : and, in curi-^i (pjenr e of the di'cuvcry 

it) 1' ‘la b‘ <j Ml ^■,lld .-alt .‘bJ feet thiik, exteii-ive salt 

lactiin M j built. The. .surrounding di.'tiiet is 

e-peci’alpv -1 for 1 rnit gi-nwing ; and sportsmen are 

.ittract-d bitii t'--- liver and its tril)ut}irie .-5 by the 

abiiii'ljtu* lh;iir ly f- mud grayling. "I’Jn; population, 
‘b‘)7B in 1>70. w 70 "i) ju JSsO. 

MAMTOIiA, if c «.f llje wi.dern ]irovinces of Ihe 
l)om'n'ou ol fariad'i, 1 - .dtuati-d midway between the 
\ti.irit ic arid the I'.Liatie coa t of the i)orninion, about lOiJO 
7fide> due we-t oj vi.J. iv. plate sxxv.). It is 

b-junded i.ii the St by ih - |Mialiel 10' X’. hit., which 
divides it from the Lmted Stall - : on the W. by 101 " UO' 
W long; on the N. by X. ]^t. ; and on the M 
tiic we.-Aein boundary of Ontario. Manitoba formerly 


belonged to the Hudson’s Hay Company (c/.r.), and was, 
after the transfer of their territory to Canada, admitted 
in 1870 as the fifth province of the Dominion. At that 
time the infant province bad an area of 13,500 sipiare 
miles, and some 12,000 people, chiefly Indian half-breeds. 
In 1881 the limits were increased to the extent indicated 
above, and now contain, taking the Lake of the Woods 
as the eastern boundary, upwards of 80,000 square miles, 
an area only 8782 si]uare miles less than that of England 
and Scotland together, extending 204 miles from north 
to south and upwards of ;»00 from east to west. The 
old district of Assiuiboia, the result of the efforts in 
colonization by the ciuil ol iSelkirk in 1811 and succeeding 
years, was the luiclcus of the [novince. Manitoba was f-o 
called by the Dominion iniilianicnt after the lake of that 
name; the designation is nsiially considered to be a com- 
pound of the Ojibwiiy woiyL, Maiiito, great spirit, and 
AVaba, straits between lakes, ur a word inemiing echo. 

The drainage of Manitoba is entirely north-eastward 
to Hudson’s Bay. The tlireii lakes- whose greatest 
lengths are 250, 150, and 130 miles respectively are. 
MTnnipieg, Winiiipegoosis, and Alanitoba. They are all 
of a very varving anti ini-gular shape, but average 
respectively' 30, 18, and JO miles iu width. They^ are 
fresh, shallow', and tidekss. Winnipegoosis and Manitoba 
at high W'ater, in spring tinit', discharge their overflow 
through small streams into AViiinipeg. The chief rivers 
emptying into Lake Wduiiipeg aic the Mdiiuipeg, the lied, 
and the {Saskatchewan. Tim A.<siniboine river, with its 
source iu the province, and navigable from 250 to 350 
miles for steamers of light draught, lUiters the Tied river 
45 miles from Lake M'iuni[»eg, and at the confluence of 
the rivers (“'FUe Forks”) is situated the city of Winnipeg. 
’Fhe Wiiinijmg, whieli flows from the territory lying soutli- 
cast of Lake Winnipeg, u a iiohle liver some 200 miles long, 
that after leaving Lake of tlie Woods, dashes with its clear 
water over many (‘a.scadi's, and traverses very^ beautiful 
scenery. At its fall.^ fnun Lake of the AVooda is one of tin* 
greatest and movt easily utilized water-powers in tlie 
world. Like mo.^t rivns in the New World, the lied river 
is at intervals of years subject to freshets. In the seventy' 
years’ experiencii nf the Selkii kcolonists there have Imou foiu 
“ floods.” 4’he liighe.-t level of the site of the city of Winni 
peg is said to have beni under 5 feet of waiter for several 
weeks in May und June in 182*), under feet in 1852, noi 
covered in 1801, ami only undta* water on the lowest Ivvi^K 
in 1882. The extent of ovcrlluw han thus on each oeeushui 
been lc.s.s. The loo.a; .^oil on the banks of Uie river is every 
year carried away in greiif ma-si*.*^, ami the ehaimel has 
whlened a^ to lemler the lenirreiieo of an overflow unlikclv. 
The HaJ:katchewjin, tljough not in the province, eiuptif^'' 
into Lake Winnepeg less than half a degree from the 
northern boundnry. Jt is a mighty river, rising in the 
Rocky Mountain-i, and crossing eighteen degrees of longi- 
tude. Near its mouth are tlie Drand Rapids. Above these, 
.steamers ply to Fort F.dinoillon, a piunt upwards of 800 
miles north-west of the eity of Winnipeg. Steamers run 
from tirand Rapids, tlirougli Lake Winnipeg, up Red river 
to the city of Winnipeg. 

(Jeologic.illy .Manitoba may bo .said to be the rosumption 
of the Secoiidarv rooks left behind in tliO fertile portions 
of Ontario. Tlie whole north-east of North America, 
limning from I/ibrador, crossing the Ottawa, and skirling 
the (jleoigiaii Ray and Lake Superior, is a region ol 
Lauivnlian or Fiimary rock.s — containing copper, silver, 
and pnibably gold-bearing ro<*k.s. From Lake Superior 
north westward to w ithin 10 miles of fled river and up to 
tlie eastern shore of Lake AVinuipeg the same region con- 
tinues for about 500 miles, including near its western limits 
the Lake of the Woods, This barren rej^ion left behind, the 
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fertile pLiins of Manitoba begin- a distriib resting on 
Silurian liiiicslotied. For 100 or 150 miles these ro<‘ks 
continue. This is the first prairie steppcj. At very few 
points does an outcrop of limestone oeeur. A range of 
hills running from south-east to Tiortli-west boim.U this 
region on the west These arc Pembina Mountains, JUfling 
Mountains, ami Duck Mountain, varying fn)ni ’JOi) t,, 7(H) 
feet in height Before the Hiding Moimtains au reaehed, 
on the shores and islands of flakes Manitoba and AVinui- 
pegoosis are fouml a few buff coloured Devonian limestones. 
From this line of liills W(^stward spreads out IIji*. m i mid 
prairie stfeppe, extending some 100 or 500 miles, lii-vnnd 
^his for an equal <listnnee, at a >.till liiglier (levation, is tin* 
third prairie steppe;, fill tin* Bnidcy Mountains an: inn le d. 
From the Pembina and Biding Mi)untain.s to tlio lon ky 
Mouutuins, say lOOO miles, (.’retaceous beds iindi die tin; 
plaims and crop out at lung intervals. Tlie nio.st .-ti iking 
feature of this formation, of wln'eli only thi; ra'-ti rn lo() nr 
150 miles are within Manitoba, is the. preseiiee of ena]. 
ft is, like most of the Tertiary varieties, a liguiti;: a 
specimen analysed gives water 7 S*J per eeut., vnJatih* 
combustible matter .‘U 'do pm* cent., fixed < iir]»mi .‘>107 
per cent, and asli per emit. 'I'he supply of thi^ cod i , 
according to 15’ofessor Selwvn, praelieully' im‘xliau-tible. 
Mr G. M. l)awson, (lovernmmit explorer, ha^ ligun il 
exposures of ligiiiti; 1 foot, 7 feet, and even IS iVel i;i 
thickness in the Souris ^ alley, 1*50 miles .south wot of 
M^innipeg. As a fuel for d(jnn*.-tic ]iurpoNe.'>, tliU co.il in 
general answers very well. 'I'lie drifi depo-^ii ou the 
and second prairie levels v.iries from L’O to 100 f' i*i, ami 
consists of clay ami lumiders. A clay lying mar th.* 
surface is used for making tlie white brick I'f v\linli 
NVinnipug is built. 'I'he mo-.t, recent geohigic di m a 

rich vegetable mould, .sometimes I feel in tliiekne.^. It i> 
this that gives the. ivi»ul.]tion I'm* ferlility which tin.; »il 
^)f the province cnjl>y^. 

The. surface of .Manitoba, is simicwliat level aiid nioim 
tonou.s. ft is chielly a [)r:iirie rcLd<»n, with trt‘cJrM plum-; 
of from 5 to 40 miles extent, eoveivil in Mimmei with an 
exuberant vegetable growth, which <lie> cvmv ycir. Tl'c 
river banks are, liowi-ver, fringed with tic -, and m the 
moro undulating lamls the timber lult^ \ary fi'»iu a b w 
liunrlreds of yards to 5 nr M) miles in width, tmnung at 
limes foiv.sts of no incnusideral»l“ si/c. 'rie* ihiif Ire.*, 
of the country are the a^pen ihe 

ash-leav(;d maple (AVi/aai/.i amni-hs)^ nak o'' /}, 

elm {lIlniKS (unrrlrtiiifi), and iiiany \aiietii s ot wilhav. 
rhe stravvbeny, raspberry, currant, plum, < hm iy, md m.ipe 
are iiuligenoii.s. 

The climate of Manilob.i, being lli.it of a n gimi of \Mde 
extent and of similar cmiditions, is not subject to fr-umui 
variations. Winter, witli cohi but clear ami br.uiii; 
W’cather, usually sets in about tlie middle of Noxmubcr, and 
ends with Mareli. In April and May the lixiis ha\e 
opened, the snow has <li.''.i[jpyarcd, and flic oppoitumly 
has been ♦aif on led the lariiier of sowing hi^- gi.iiii. Tin* 
month of June is often wet, but mo^t favourable bn th* 
springing crops ; July ami .August are warm, but, e\ie[*ting 
two or throe days at a time, not uneomfortably so ; w h dc the 
iUitmim montlis of August and St*jiteinlier are very ]»1 i m ant. 
Harvo.st generally extends from the middle of An./n-t to 
near the end of Sojitember. 'I’he chief erops of the f lum r 
arc wheat (which from its flinty hanlness nml full hcniel \< 
specialty of the (kanadian north-west), oat.s, bailey, and 
pease. Hay is made of the. native prairie gras.-*e.s. wldch 
grow luxuriantly. From the ridmess ami mellow m- ..-. of 
the soil jiotatoas and all tap-roots n ai-h a great size. 1 b*u\ y 
doWR in summer give the needed rinnsturc after the rain.s 
of J lino have ceased. The traveller and fanner .ire at t iim s 
annoyed by tho mosquito. This troublesome insect is 


chiefly found near swampy ground or .m tloj uneniti'.a 
prairie, ft uanally continues ihioimh .lime and July. 

Th«- of lln; pii)\ ill'''* \'i'. inr- !. pi js 70 ^hi'iu 

WiTf 200n wliitc.s and 10,000 Imlnn liili l.i., . < o il..- 

oin* half 111'** Ilf Kiigli.^h-.sjiL’Jihilig Ji , ..i.I.',.. (!\ .,| ini;,!, v 

: urit;in ; Ihi; ivinuiinlrr :ii»' kimw’ii .is Mill- "i I', .1 i " 1 

1 (h’-v'-fijiliNl Iroiii Fi<*ii' li r.iiiaili.ni w . in i', ', , ?■ ir;.' 

! lit lills.>.iali Ml'Il MIIIJ iti S (tlr V I Ilil ml 1 "I !•" \; ,■,! - ■ I . 

■ t I'. nil'* t*) ihi' i')HiilJ \. S"ii. • .1 , , ' - 

i "Ml;ju ill\ riiJigmli d tiMiii ( ii ii/i;niy I" f l.'f ]>1 . 1)1 1 

' I'lil '*:i]!ir ii\ »a' lo .M.lliitni'.'l to 1 1)1' . n/i .t 1 1 . > ■ ,*, ' 

^»* I 111 .ii I\ .souo. Alioul 1000 I’j ' III !i < iiii'ii!i. \ 

h. 'lfl piljclu'i- In lljf 1 Iiltfil St (Ir-, li.iV'- .il I i - ! ‘ , 

I I" 1 ! lli'lll'*, .1 - V,' II .is I liMIll!" I III J < 1 • Jill' ! ^. I • I . ’ 

t ! j'‘ I'oiiiil.ilinn i-. 1 he tly jii lit" i!j» "I I !n<_'l 1.^)1' -) t- 1. 

»ii-' "flu I jiio\ iij. I -.1.1 ilir 1 IdUimi.ifi, Ijciji f h I Mn< l , *'■ . 

Jn-l'ij.l .iji-l ,S.,,|I.iM,| .iinl I'ti* i!'’it!i III lii'l.iiid. '1 ,1 »... 

uli.ii ililliiiill 111 I si iiii.iff, ill. }>n|iii! liitiii ill Mii'ii'ik.i : >: e 

hv • 'iiiiji. tiMit iiiiilioiiiii , .it ii}iu mis of' 1 J0,u00 m ] v- 
ta 1 -''f ill'* 0 . oj'.'ui' »’i of I’l" I'uij)!'* v.'H i 

1 I'" ' 'i)'.ili.iii •J'J I" I I'i. li\ !• n in'-, I** i : II"!.' in ^ ii- I'l , 

1'.‘ ; M'-lli".]] It; I’.ijMl.l-. 1'’.; J.i.lli' iMli J ^ p- 1 • . 1 ’ 

'I’ll' 0 i,.i -\ ii III "I jti.Miip, .iiiO . 1 ..inl'ii V fill- . i',. , 

!"i oil-, .Ki'l allot in I I 'l ll'iiii or < ’.o h'lii -. i'"i 'h- 

i-'li!. oi.iii ili.-ic j'jo til.' ihu .il'-'N . "1 .''I!..- i- < 

li .Ii.lors I'.j.ei "['.ill iji . 'H'l M oiOi ti 1 • i|. .4. i‘i* C'.l-'ii.'i 

'I f' -I' no* rOlih.ii'sl tt» 1I10 iiiov* 1-:; , "I ''I , v i" 1 

. 0 ’'iioir_c .‘Old di;j,r'*i onnri'i liUL; 

1 : K'* 'Ula 1 oi' "t fill' I f' If 1 1 li 1 ■ 1, ' I.. 1; 1 1 i)i 1 1 ' - * I 

O' in* ;i.ui1-gu\< III"!, \\ ilh i 1 ">!ii' ■[ '•! Ill* ei-’i!- 1. 1 , 1. 1 ■. • > 

fli" 1 II tl li gi-.i.ilni''. w lo' h .ij;oii Is « "ii.jw s il ..| ■ ; "t s ..1 :■ i 
‘I h'* j'i"\ Mil I* 1 , 1 • pn I'ti'.l li\ til" ' -.nil"! I'. I i . 1 * 

e il' . .iii'l hy l!\.‘ iiii'iiili. 1 > Inti" l»"iiioo..ii h. .1 • ..i‘ •an'".:)- 

. I h* 1'* .Oo dirro jij'Pji "f ill" viij,..n"i I ' in). 1 lol 1 •. om i ■ 

• .0 f. |ii'iL'’'*s. Tlicwh'ih* pi i\ III •' 1-. 'IsM'l.' I ’• 1" 11.1:1 ' ■ ' , 

t • h "l’ whn h ' h""*M - .1 w.mli 11 oi-l -i "• i 1 . •:,:ii, 

'I In* ' jlv of \\ llllllJ»l•L^ ) h'* Jii"\ iii'-i il • . r.* 1 ' ^ ^ i’.' 

• 1 '!' 1‘1'Mi. oi'l h lii'i'cii h.i'l ill 1 '*"-;! i:p\v -r 1 - • I . e i; c * 

Tin* II {'I* "I I hi* t "lint I y has I lo' ll\ *_',i"'ai up . . • , . , 

' "ii’o I'mI 01 ] \u)h th'* l'iot''i .Si, lit , 1 00 . - '..I'i; 

’ - ) 'ii’v' I i Imrli'i’ inirul-o tiopi li i.'i i ■*. m li 

<’ai.‘lioi I’.i. 01'* lhol\N.iv, V. Ill' I l 1 1 i\ ' I • • th* n ; , ^ ",! j 

ANITOWi )( \ *.i city of the Unite 1 spit» il. . ‘^v 

-••at «»f Manitowoc i*ounty, kVi-M*miri, i-^ «•): th** 

w» l sidt; of Luke Michig.in, at tie* moiiih .tf Mn n 1’ ow » r 
liver, 77 miles moth of Milw.oihe..* I'y ihe \Ll*s\ mh 
Lake Slioro, and \Vc.',tirii l!ai]w.i\. Iflia-.i ■■ "li j. nin > .* 
aiul is tlie .vctit of an iicli\t* tr.ole in land" i l-'iini r, • >. 
wlnail. Shipbuildini; is al- « .oii.l ... 

IV]»ulatiun in Ls7(), , in is^ip «i.;i; 7 . 

MA\KAdh>, a eity nf tlie Frul'jd Suit*-, the 
-•.at of iJlne Faith counts, Aliuu' -oi.j, m ilii.iUo' in . 
luid-t of a i,!Ood .141 jcnltir. .d nn llie, )i'.:hi .uanl ’ 

tin* Alinne-id.i liser, .ind i. .1 .-I it ion o/i ’li" 1 hie.. , 
Milwaukee, and SL I’, ail, lln' Uliic j*j.* ami W'-r 

and the Cdiiciigo, St Fan), .M Inm a[Mil:-, and ( o,- !, * 
lailways. Fioin SI I'aul il 1- di.-lanL ••'•i miii Ih'-oii- 

i. iirving on an e.xtends" tride Manhala in aoa - cp.m < 
Woollen goods, lin-eed id), iloiir, beer, -.oii.i: s ..in* 
\v.iir'.Xons, iron ware-i, ami fiirnlrme. li Iia- ,i p 
;md fair gruiiml, tlirco I'ubln* hill-, a puMi*- liLi.c. \, md 

' Slate m.»rin:il schooj. 'Thi* [iv't'iijaliou im um.-mI Imm 
in lS 7 u to 5550 in l.s.so, 

, MANLI'Ad Makv i>i. ls LTmi u ( 1 07 l*- 1 7*.? t k do m 
[udilic.il wiiti'i’, ami noseli-t, the ino-r emli!* i.i \ . 

. “wit” of the leign * 4 ’ Lhn eii Auuc, w.m tin* P > 

.xlu'lious ..nd literary royali-t. Sir lo'ger Manl' s. » 
of the rhannel I daiid.-:, p.n f .ultlior ol '/Vo' /’ . 

aiid .ml]u>r of .-i\eral mililaiy bl-toiie-. Mi '1.: 

Iu*i If the chiLl authoiily for ;au li p.ali':’;' 
piixate life as are known. Towaid,.. tie <’ 

1* ieii, tindlng that (.’iirll liad am oiim i il /’ I 

A’./'.^"/, o/' f/tt "/ //o J- "i ' I ' * , ..'.‘I 

-iC'peL't im^ tlii> to be tin* Woi k of an vV*« inN, -hi c* . trs. 0 
w ilh deMeion- t n't to -u[>plant t'mK- .inil'i, ml wi : 
her oW'ii l)io*.Cra[)h\ under th* •m:;i.. an .i’tl* II : im'tin • 
•lied when .-he wa- .1 child, I*. , 1 ah , c. ' n im we . -^lin 



402 M A N- 

of sixteen. A kinsman, already niarriod, took advantage 
uf her position, went ihroiiuli a mock ceremony of 
marrhige, and deserted her lMi.''el> three years afterwards. 
.She was patronized for :i ^lunt time by the duchess of 
t‘lc\eland, ami in good a jmsition among 

^^ritcl ^'5 of establishcil o j-iifaiion by two plays, a comedy 
and a tragedy. Tb«* didi'giu* of tin; C(»nicdy, 7Vo' .Aon/ 
At//v r, i> e^trenlcl\ hiihiani and ^^itt\^ o\ertlt)wing with 
Idgh animal spirit,'. ; in in’cdoni ol speech it goes almost 
beyond the mu-t lii\'Jition^ nude wiiteis of comedy in that 
golKMMlion. The pl.i\ was at tince publi.died. .In the 
prefaiv .-lie tli.inK> the town for not keeping her Jong in 
siispen-e : li. i* eeinedy was damned with proiiiplitude. 2 V 
similar lati* l i lel her tragedy, Th*: lintjitl J//nv 7//«;/' though 
great liri i\e \ ju'wer was.^hown in it. The splendid energy 
of the ihii.icters, and the Jiyperbolical vigour of their 
l.ingii LL.' . ina\ be cinnpaivd with the uudiscipliiiod youth 
of iht f],i. d'etlian <lraina : but it was not without reason 
that ( V . II ( oiiieiiiporary i j'itles eompluined of the “ warmth '* 
of e«.ri.iin jursages. iSlie pleaded in defence the example 
oi ])i \den ; but hiuleniii his most indecent nnmieiits fails 
si it of it. From llTJi; Mrs .Manley was a fa\ourite 
in- mber of witty ami fashionable siwdely : she admits that 
.'iic n'_\er had any pretensions to beauty, but the charms 
ot her e\e'j and her coin ersat ion made* her very fascinating, 
^li-; ai hieved her princi[>al trininph as a writer by licr 
*>' •;•'/ >>/ St r-r<f/ /^yso//N* if t/^ a si’andalous 

ehionivl'' fnnn tlie NTnv Atalanti-, an i'-ilaiid in the 
.MeditenMneaii," publi'.lied in IT^'J. Henceforth she was 
ku )W II JH the aiitlun’ of d’he Al(th(ufi.'< had 

politiivd piirpos,'. Mrs Manley w'cis a wairin Ttny 
j, .irii^an, and sin* songlit in this scandalous nairative to 
expu.-e the private \iccs of the ministers whom Swift, 
Foiingbroke, and Harlty combined to drive fnnn ollicc. 
'I’heie aie many references to her in Swift\s JtuntKd (u 
>0 "She ha.' Very goi.d principle,', for one of Jier sort, 
a Liivat deal of good seii^e and invention.” Mrs 
y V. 1*, in fait one oi the iim.-'t rumantieally public- 
>pi":T i and di^interestL-d polilici.in^ of that eoiTU[>t time, 
ai: ! m \t to Swill the ino^t cllectivc writer on the i;ide 
i»: H..rle} and I’.olingbroke. l)uring the keen ]»ulilical 
i\.ii:p.:i.n; in 1711 .vlu wiote >evar.il pamphlet', ami many 
1 1 umber.-, of the Aj^niini i\ ciiti(i/ing ]»'i>.on'^ and policy 
wi'li c.jual vi\a'’ity. After tli-' accix.sion i4 G*M»rge, .she 
wrote a trag»ily l.n>i»i.< (1717;- -a f.dliiri-, and twii so- 
cili -d novel', li'tfh ami J (Ja’i'-It JnitrunjU* 

Tin? story in thc^e novels is told in lettci> between 
I L p li 1 i e i pal eh ‘ir.ict e i -• 

-M.WLIl’S i' the naiin; of a Homan gen.s, thielly 
V." .jii, but, in lat* r times at h-a.'.t, aFo containing 

ph ...» tiiUiilit..^, 'J’iie. Ibunan lii.-.toi iaii--. vejjro.'.f-nt ibemus 

. i. I'l.! even to cruelty. 

. ‘-IT' M \\f n ' (Amrof fvi '., a biave and dFtin- 

■. 1 iirf, wa-.one ot tin. gal of the ( ’apitol while 
S’ - ' i . tij . (knil-. ; wlifij tlu> allernpt(d to .scale the 
I'- ». O’. I i-.it. aroiiM^d by llio cackling of this 

>1'-: i 2 ‘ , Ki-h- d to tIj*: .sj)r»t ami lljrevv di^wn the fore- 

m •-* .■'cv :i.il i; . !t* I. .-•■►‘iTig a centiiri"n led t<i pii'soii 

tor d‘ bt, 1» • fo . >\ i.oii vviMi own iminey, ami even sold 
lus <‘s:t<it»* t-» d» i»t<»m, whih' lie as;cUM*d 

til.' .‘’t nati: oi t iiib //li:,'/ j..»l,liL* riioni'V. I Is* \\a.s charged 
with a.-piring to ki;. . - ii:;,, ;oid comleinm'd by the 
MimitM, but liot uiitd t).-- .. M.-dily lead adjourned to a 
jdacc *, tliout tlie vv.ul . wli! r- tli- > i .luld m> ionge.r sec the 
Gajiit d whii:h he had ;a\i.'-l ]li iio i-cmi t he ( ’apitol wa.s 
ra/'.d, and the .Maiiiii i» 'oi\» 0 tjj.o /,.» pafric.iaii Manlius 
. i/tiilJ lu-rcefortli Icar tin* rciu o; \bjjf‘u.% 

'f. 'J'li'i s Mwijr.s iMcjuio.-t 'roi.'i^i \ n. went to the 
tiii iUe Fomji^>nia’^, who hiul hrought hi-; ffith».'r to trial fc^r 
Ov^. ^icppiiig the Jiniii'' oi hi^. sjjllce, and Lhieatened to kill 
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him unless he desisted from the accusation (365 n.c.). 
Shortly after he slew a gigantic Giaul in single combat, andt 
took from him a torques, or ncck-omameut, whence his^ 
surname is said to have boon derived. Wheh..the Latins 
demandod an cqutil share in the government of the con- 
federacy, Manlius v(»wed to kill with his owa.lhand tho 
first Juutiu he saw in the .senate-house. The Latins and 
Campanians revolted, and Manlius, consul fol: the third, 
time, marched into Campania and gained- two great 
victories, near Vesuvius (where Decius his colleague devoted 
himself ti» gain the day), and at Trifanuni. In,, this- 
campaign ^lanliiis executed ills own son, who had £iUed a'a, . 
etuuny in single; combat, and thus disobeyed the 
command of the consuls. 

]>oth these Maidii belong to a great extent to legend,, 
much of which is probably duo to attempts to explain their 
surnames. 

JIL Tins ^l.vNMi s Tt»i:orATr.s in his first consulship 
(2.‘5o u.( .) subjugated Sardinia, recently acquired from the 
Carthaginians; he was consul again (224) during the 
(lallic war. In iMG he opposed the ransoming of the 
Itoman.s taken prisoners at C'anme. ; and in 215 he was 
.sent to Sardinia ami di-featod a Cirthaginian attempt to 
regain possession of the ihlaiul. 

IV. Cn r.rs Mam.ii’n \‘ruso, consul in 189 B.C,, re-- 
coived A.sia as his jirovince. Starting from KphcHUB in 
the spring, ht? marclit-d int*» Famphylia, levying enormoua- 
contribiitiims. He tluui altacked the Celts of Galatia om 
the pretext that they hail aidrd Antiochus. They took 
ivhigc in Mounts Olympus and .Mugaba, but the misBilCB' 
i)f the Human light troop.s won each position with great, 
daughter. In thewdntir, a.s.^i^ted by ten dedegates scut 
from Home, he settleil the h'rms ol ])caci? with AutiochUB. • 
lie returned to Home in li^7, ami triuinplicd after mucli 
opposition. The di.'^ei])line of his army was loose, and hia« 
soldicT'5 brought into Home many foreign luxuricB. 

.MANN, Hoi: ver, i>iie of the best-known of American- 
educationists, was boin at Fiankliii, Massachusetts, May 4,. 
1700, and died at Vclh»w’ Springs Ohio, ^Viigust 2,. 1859.. 
lli.s childhood and youth were passed in great poverty. 

It was the rnisfoitime of his family lliat it belonged to* 
tlie. .smallest district, had the poorest scboolbouse, and 
eiiqiluyed thci cheapt st teachers, in a tuwmwhicdi was itself 
small and poor.” His health was early injured by hard 
manual lahoiir, whieh Jett him no time for recreation either . 
in summer or winter. He lo'.t his father at the age of 
tbjrtei?n. He was from liis cldldhood an eager reader; but 
Li-s only means of gratifying this desire was a very email 
library in his native town. Fp to the ago of fifteen he 
bad m vei l.-ren abh; to attcMid sc hool for more than , eight 
or ten woek.s in any one year. Ho remained at home, 
working Hu' his mother and the rest of the family, till the 
age of twenty. At that ago he was taught the rudimentli 
of Lalin and Greek and a little English grammar by au 
itinerant soliuolinasti r, and M iitered the junior claBdCS in* 
Hrown Fniversity in tin* yc*ar FSIG. »SymptonA of c<.u« 
.siini[ition, poverty, the neejessity of supporting himself 
while at college, and other circumstances interfered with 
his htiidics. He, However, graduated in 1819^ ■ In 1821 
ho entered the .scliool of law at Jjitciitield, Conncc^itlMtrllttd. 
wa.s called to the bar in 1823. In 1827 ho wan eleoti^tb, 
the State logi.slaturo of MassachusettH, ami in 1838 liC Was 
returm d to the upper Jiouse. He huggestcd and 0r|pW^ed 
the State lunatic ttsylum <»f Worcester. In /Ifce 

legiftlatun* appointed a board of education to wylse aiifl re- 
organize the c-omnif)!! .school .system of the Statjaj ntudManib 
wa.H appointed .secretary. To give hid whote| tb the* 
work, lie gave up hi.s profession and aliid- Wb’ eeat in the- 
.senate. He was .secretary for twelve yeair$*''\T*pr these 
twelve year.s he worked fifteen hours a day^’Simd tethers 
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conventions, gave lectures, and carried on an enormous 
correspondence. Ho. started a periodical, The Conmon 
^rhool Jownial^ in which he explained his views on oduca- 
tion. He also published a series of Annvfit 
those American critics call “a classic on tin; subject.’* 
His seventli annual report gave the substance of his ol)S' 
vations in Europe, and comi>arod the systems of insinidi 
followed' in Prussia with those in use in Ma^snehuMittr:, 
much to the disadvantage of the latter.^ 

In . 1848 Mann was elected to (’on gross to fill the 
vacancy caused by the death of John Quincy Adam-^. lb*, 
tried to. induce the Clovernincnt to establish a biirrau 
'df education at Washington, l>iit ibis was not ilom.* till 
much later. He rosigned his seat in Congress in iS;'):;, 
and became the first president of Aiitio(;h College*, al 
Yellow Springs,- a college for llie combined edncsition 
of men and women. Mann’s chief work in AmeriiMn 
’education p the reform which he brought altoiit in tic*, 
common and normal school sysicm (»f Massu<hnMll.. ; 
and* this reform is largely due to his twehe aiiiiii;d 
reports. 

Mann’s other work.s nn* -Liyhi,ys (hi nis ; j /’,,/• 

ThloUQh^ft for a Yainvj ]>.".•) ; ,S7 ov/ >/, /.•//< rv * A 

1851 ; Poioers uinlJhtflrs ft/' Isrsi. A ttmijiM* 

of his writings, with a niog):ipli\ . ^\.ls •! m 

MassacluiHctU, in isr>7; .ind a nml' i tl)« tillfot Th<‘» ^ 

v^fileclcd from fhc Wn'fhhf'^ nf Ifnmrr in 

MANNA. ii concrete Miechiirinc cMidation obtnined by 
inahing incisions in llui trunk of the llowering or niaiiiia | 
ash tree, Frajitma 1<. At llie pre>enl day tin* ; 

manna of commerce collected t‘xclu>ivolv in Siedy from 
cultivated trees, chielly in the di^tricts nrouinl 
Carini, Cinisi, and I’aMirota, small lowin'^ iM) lu 
■west' of Palermo, and in tin* lowii.'^hips of (itr:!*!, 
CtlStl^lbuono, and other plar'cs in the di.^trict of Cetalu, '»(» to 
70 'miles east of ralorm(». In tin- /*. or pluntat'o!.-, i 

the trees are placed about 7 feet :i)*avt, and a:ii-r tlii x ! 
’ are eight years old, aiul tin* trunk a( icu'-l d in«‘]i‘- in <lii 
meter, the collccrnm of manna i.^ bryun. ’[’lu'> n|ui..‘lnii ; 
is performed in .lu!/ or Angn.A diniin: tli.- dn ; 

by making transvcrsi* ini'i.si(»n.s 11 f'» - iiuiu-. loi li, ..nd 
about 1 inch a[»arl, tiirough tin- bark, one nit bin*: i > •],. | 
each day, the lir.st at the l)ottom of tlic tne, aJiMtli. r dip . ily ' 
abovo the first, and .so on. In Miccercling vur tli*- nro 
eoss is repeated on the untoucljoJ .ddes of the irimk, until 
the tree has been cut all round ami exliaipted. It c- tlion 
out down, and a young planl aii-ing from i he ^aim* lool 
tokes its place. Tbe lined orllaky manna a[»['car- to lri\e ; 
beep allowed to lianh*n on llm .stem. A very .Mipn I'-r khid, 
obtained by allowing tlm juire to eiicMi^l pievi if w^i.l 
or straws inserted in (In* cuts, aful c illed 'ihiv >•( • • fo • 

'b UOt found in commerce in Kngland. The ri.. ’5m!»ts 
^heriug to the Btem after tlm linest (lake-, li.ixe I- • n ii. 
JfiioVcd are scivfped off, ami form tlie biii.dl or Telt.i mam. a 
br.1fiommerce. That whieli Hows from the li>\vir jmi-ien . 
fe ofteu collected on tiles or on :i cmic.ix e j*: e th'* 
p4c1(ly pear bul*i.', le*,s cr}.M.i!lim and nn i.- 

: glptihous, and is less esteemed. 

! . , |laDUa of good quality dissolves al ordin.iry Inn] • i.itup - 
‘ la^Ubout 6 parts of water, forming a char Inpiiil. Im 
' chl^t^Cohstituciit Is numnite or nuiiimi siMar, a he\ 'tonne 
al^li9VC,ir^(OII)' \vhi( ii likewise occur;-, in much r-ui.illi r 
^[UWUty,, in* certain species of Fmffs and in pi mi-- ol 
^O^ecall separated natural orders. Of this .sult.d.im e 

manna contains 70 to 80 per cent. It crvslalli.c.s 
iuVi^ibing rhombic prisms from its solution in boilim: 

Manua possesses mildly laxative ]>ro|»vi Ii**-, 

ff^rt -has been pulilisho.l aii'l ulitnl, wUii ji.ii.-.' .e.a 
hydPr W- fJI, Hoilgson, undfi- tin- liitc of ^ f ’ 

, rutioml Tpur Germany^ A'yv/zti, oinl it' , • 

’ ^r'iUtin Irdaudi Lmidoii, 1840. 


and on account of its sweet taste is omployod as a mild 
aperient for children. It is Ic.-.- us«*cl in llnglund now 
than formerly, but is .still larg' ly con.Miue d in >outh 
Anicnca. In Italy nnuinitc i- (ire|»:Lied for .sde jn tlse 
.shaj»e of small conns re.sombling Inal .‘u.-.n- in ai.d 

is frnijuciitly prescribed in medicine ii -tii i ni 

The niatma of the j>reM*nt day app. n. h;»\i is . ii 
unknown lu'.fore the loth centur}', alibcujli i i».<.iiii{.:in in 
Sicily with fill' Arabic nantfe (ribelmrin, /.» , *• ii -i t-,i j*m mi- 
tain,” :i]n»ear'; to ])oint to its (M)lli‘ctif>n ilii)< diik* t] .■ 
]>eriod that tin* island was bt-hl by theSaia* er'-. " 

In the IGth century it was colkcleil in Calal iii it d\. 
and until rcc(*n!!y was jn-oil need in thc’i’n-rLin M 
but neillier fiDin that liu-ality nor fi(*m the Si.iti-,. nj tl:* 
CHiurcli is any now brought into cnimneM all I kt Hi Ii''* 
name of Tolfa. a town near ( 'ivita V'c-cehia, --il' ij piied 
to an inferior vaiiety of tie* ding. 
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M A N — M A N 


is the most regularly built town in Germany, consisting of 
twelve parallel streets intersected at right angles by ten 
others, wliich cut it up into about 130 square sections of 
equal size. These blocks are distinguished, after the 
American fashion, by letters and nuiucrals. Except on 
the south side all the streets debouch on the promenade, 
which forms a circle round the town on the site of the old 
ramparts. Outside this ring axe the suburbs of Sebwetz- 
inger Garten to the soutli and jSTeckargiirten to the north. 
Mannheim is connected by a handsome bridge with 
Ludwigshafen, a ra[>idly growing commercial and manu- 
facturing town on the left bank of the J\hine, in Tlavarian 
territt)rv. 'rbe Neckar is spanned by a suspension bridge. 
In IsSO .M mnlii'ini contained r).*i,ob') inhabitants, of whom 
about 4r><»0 were .lews, and the rest J Ionian Catholics and 
l*n»tc<tanf< in nearly equal proportions. Ludwigshafen 
contaimd 15,012 inhabitants. 

Nearly tlie whole of the south-west side of the town is 
oecupi'*J by the pidace, built in 1720 21), and fi»rmerly the 
n -iikiiLi* of tlie elector of the I’alatinate. It is one of the 
I irge.-t buildings of tlie kind in (Jermany, covering an area 
I of 1.5 acre.s, and ha% ing a frontage of 
Ig.')U yanls. The left wing was totally 
<le--'tn»yed by the boiubardiiient of 
I7U.5, but has since been ret»toreJ. 
jTlio j^alace contains a picture gallery 
, aiidcollectioiisof natural 
stoiy and aiiticiuities. 
he Luge and beautiful 
tdeii at the back bn ius 



p.} ? 

town. 
nth‘*r pnwiiinerit 
buildings are tin* 
theatre, the arsen- 
al, the synagogue, 


tin- kaufhau'," , 

lie: t«»\vn hall, the 

rcb\:ty .-t ition, ainl the ob-,ervat«»ry. TIjc only note- 
thy church is that of tlie oLl .b r>uit college, the 
iiitMUT (.1 wliich is lavislily decorated with marble 
;nnl pointing. The stpiure in frrjiit of the tJicatre is 
♦an'uelli 1..- 1 with -t of Scliiller, IHIanil the actor, 

ami i’li'i-.rjr. inl».-nd‘iut of tlie tlie.Ltre in the time of 
Scliiller, ''I'.ii'.nli'riiii i> the chief commercial t<»wu on 
the upp< r llliiri'*. and yichls in importance to (\>b- 
Icntz and amemg the lower lllnuiish towns. 

The stapli. coiiiinoditi* n) it ^ trad*- an; tiibacco, grain, 
j>etroN;um, Jcjp-', limijtr. .oi<i c')ll' t\ its new harbour, 
eofistnicted at a -r d hhOO.uoO, and m:asuring 2300 
yards in JeriLdli. the • xt* n-»ve inlnnd harbour in 

Gf-rii 1 ly. ft i- enltied anmi.dly by 3000 river craft, 
c■a^^^ inii‘ nearly < toic» <d eo«ni d’he railway goods 

statitui and warehouse*-; jn cniim-Mon with the linrbour cover 
4^>0 a ,res of ground. Tiie prim ii.al indiidiial jiroducts of 
Mrtnr;li< im are macliineiy, iion, i>ra , indi.i rubber, Migar, 
rnnior-, ^•]lerllicalf^, wall-paper, and cigaM. 'I’lie maiiufac- 


torios of Ludwigshafen produce aniline dyes, soda, tartaric 
acid, alum, artificial manures, and lime. Mannheim is 
the seat of the central board for the navigation of the 
Rhine, of a chamber of commerce, and of the supreme 
court of Baden. Ten or twelve different countries arc 
represented here by their consuls. The schools and public 
institutions of Mannheim include a gymnasiuliii a ‘^real- 
schule,” an industrial school, a high school for girls, a 
public library, a large poorhouse, three hospitals, and an 
orphanage. 

Ifhtory. — The iiiuiu* of Mauiihciin was connected with its present 
site ns eiiily ns tin* 8lh triiturv. wlu*n a small village befenmng to- 
tlu* :i])bvy of Lorsfli Iny in llu* nnirsliy district between the Neckar 
ainl the Hhiiie. To tlie snntli of this village, on tlic Rhine, Was the- 
cast h* of Kivholzlieini, wliii-li :n «|uir«Ml .some, eolobrity an the jilace- 
of ronlineinent iissigm-d to l’o]»e .Tolni XXIII. by the council of 
Constnneo. Tin* history of tbr nifuh*ni Maiinheim begins, however, 
with the ojM-niugof the 17tli ci ntury, when Kleetor John Frederick 
IV. founded a town here, whieh lu‘ peopled chiefly Protestant 
refngi-es from H»)llfiinl. 'flu* strongly fortified ensne which ho 
ereeted iit the same tinn- liiul the nn fortunate result of making the 
infant town an objeet <»f einitmtion in tbe Thirty Yejirs’ War, during 
whieh it was live times taken ami lelakeii. Ill 1689 Maniihciuu 
whieh hml in tin* ineanliine r. i-overed from its former disasters, was 
eaptnreil by the Kreiieh ninlei Melae. ami ruthlessly destroyed. Ten 
ye.iis later it was ii-hnilt 4)n an extended seale and provided with 
fortifn-.itioiis. Iwn* its suh-.ei|iietiL ini]»ortance it was indebted to 
KhM t«»r Charles tfliilip. who. 4*\\ing to eeelesiastieal disputes, trans- 
lerred his residenee from Iliidelherg to Mannheim in 3720. It 
n iiiaiiied the etqiitiil 4*f tlie I’al.ilimite lor nearly .sixty' yenra. In 
1794 Mannheim fell into the haml.s of the French, and 4ii tlie 
following \e.ir it was ielak< ii hy the Austrians after n severe 
lunnhardniMit. which left seaieelya single hiiilding uninjured. In 
Istri it was as.-signul to the graml-diike of Ihnleii, who eaiiscd the 
loitifn-ations to hi* raz'd I . Lmlw ig-hahn, <»riginally only the 
thi'jtoul of Mantiln im, ri ei-iveil it-' '|»rexrnt name in 1S43, and 
he<*ame u t«»wn in is.V.i. Towards the end of last century Manii- 
lieini attained gn*nt erlehriiy in tlie lileiary world as the place 
wheie Sehillei ft • ai ly pi lys were ]M*rtMniied for tin; first time. It 
w.iN at Mannheim that Kot/i Inn* was Ms-,assimited in 1819. 

See Kedi-r, (rt'sch n‘ht>' tit r Sttnif ,\ltt ,> nit* t m ^ h''7.5 ; and U^liglcnk, 
Prttfdht'h* r Fuhrrr thft'rh Mtinnht ttn^ 

MANNING, iloiu iir, comiinmly knmvn as Robert of 
Bruiim*, a monk of tlio piiory of lirunuc or Bourne m 
Lincolnshire, MroU* in the bigiiiniiig of the reign of Edward 
ITT. a metrical history of Kughuul from the landing of the 
imaginary Brute to the end of the reign of Edward T. 
The work liiis in> iuileixmdi'nt historical value; it professedly 
follow.^ Peter of Langtoft'.s f '/r/v/n/e/e fnun the Anglo-Saxon 
or “ IiiglLs ** inva.sion downwunls, iind AVace for the previous 
“British” story. It is n lively mirriilive, written ** not 
for the lered hot bu* the lowed,” and it has a' certain 
interest as a landmark, not only in the history of the 
English language, but al.^o in the history of national 
sf iitiiiicnt. Manning is warm in prai.se of the deeds and 
the chanulcr of hMwui'd I., “ Kdward of Inglond,’’ 
although he deplores the Norman CNuic^uest us a “bondage,** 
and says concerning the death of (iaroid that “our freedom 
that day for ever took the leave. ” The oltl monk Is our 
first avowedly “ popular historian. He W'rotc for the 
entertainment of men who knew neither Latin nor French, 
iind in his prologue cnmineiifs humorously on the ^‘quaint 
Engli.sli ” and sulttle rhymes of his predecessors, claiming 
for him.-elf purity of langiiagu and simplicity of metre. 
A pas.^agc in thi.s pnJoguo has often been quoted as boar* 
ing on tin; iiutliorsiiip of the romance of Sir Tn^rttm. 
Manning also transhitf d William of Waddington’s 
(A'.s liiuh r the title of Uandb/iHif iu 1303, 

and is plausibly conjectured to be the author of Mtdy- 
ttn'ijfitia of fh(? Stt/if')’ nf nure Lordr I/iCHHf translated frOlU 
Boriavcri turn’s Vi/ ft Chrisfi, He is not a bald rhymester, 
but use.s lauguago with skill and effect, a,nd in spone places 
wlifTc he do[»arts from his originals shows genuitl.e poetical 

MANUMETEll, or pRKsst KK Gavoib, is an instrument 
for measuring the hydrostatic pressure cxerjted by gases, 
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vapours, or liquids against the sides of the closed vessels 
in which they are confined, — as, for instance, the pressure 
of steam in a steam-boiler. 

The simplest and at the same time most accurate form 
<»f manometer is that known as the “ mercury manometer,” 
sometimes also called the “ freo-air mano- 
meter,” and represented in fig. 1. It consists 
cssontially of two vertical communicating 
tubes. ^ One of these, AB, open at both ends, 
and made of thick glass, with a narrow uni- 
form-bore, is fixed hermetically in tho neck 
of a liarge wrought-iron cylinder C, its lower 
end dipping below the surface of nicrciiry 
contained in the cylinder. The other tube, 
lilF, ia attached at its lower end to tho 
cylinder, by tho cross pipe D, and at its 
upper end can bo put in communication 
with the vessel the i)re'<sure in which is to be 
ascertained. Usually tl\e tube EF, the cross 
pipe D, and the space above tlio mercury in 
C are filled with water. At first the tube EF 
is left open to tho atmosphere, and the 
height of tho mercury in All noted. AVlicn 
EF is then put in c(mimunicatioii with tho 
vessel in which the pressure (above* atmo- 
spheric) is to bo determined, the mercury in 
AB rises, and from the height to wliicli it 
rises the pressure is dc'diiccd. For accurate 
work ^corrections must be made for the fall 
of tho mercury in C as it rises in AB, and 
for th * temperature and the height of the 
barometer at tho time of the experimenl. 

The great dno>b!i<‘k 1<> tin* rjnnlnyin»'nt of Ibr 
aitnpio morrurv for mcasuiing very 

grout pressun-'s is tliouri ibHicultyorolit, lin- 

ing a Biifficicntly long cnluiini of MH irnry, K. If. 

M. Ainngat, howcv<*r, luisl.iti ly (ISSO) woikcd witli 
u colunm onc.-ffth of a )nlJr liigli. 1 1 <\]h rinn 

wore undcrtakcu to lind out how tin* ^arious giisov, 
nitrogen, oxygon, air, liydrog»Mi, A«*., drpiultMi Ckhh 
Mariotte’a liiw when sul»jr« t**d to nn>nnou> 

Mircs. At the bottom of a (’o.il-mim* at Vcrjiilh iix, 

near Sttitioinia, whicfi fi.ul a doptli of Wll metri c, 

xras placed the glass manoiiift»T tiil>c orpiitaining t'J i j 

tho compimscMl pi,s, ^\hile tin* mon uiy tulu* nmnh 

of atecl) oxtcmliul up Ifm sliafl, hi ing |/rjnlii'illy “ 

built np in scetiotis. Soi* \ul. wii. ]>p. 

t>2, 03. By moans of AmagatV taldo'. i»f tho vtihmio 

nnd corrcspoTiding ))ri‘ssiiro of tin* sov.^ral 

and with 6ppoi.il tonus <»f munomi t^T to .suit p.n- 

liculnr circumstances, aei-in'ate and delie.itr nM‘.i*^nre 

pressures r4in now h** ol»t.iined. Pintc^^nr I’nit, f.)i 

recently applied the.Ht* tables along^witli a nianitiin't 

diftrising for testinj; the brh.iviour of tlu* thennonn-ti-rs '■•npplit’it t 

tin* “Chalhngor” expedition under a pivs*;ure of mui h .e. 10 

tons to the square inel 

•- ‘‘BegnaulFs manometer ” is shown in fig. ‘2. AB is a 
strong metal tube, closed at the lower end, ainl e.irrying at 
the upper a bent pi[>o for admitting the <*onij)ro-.scd gas and 
a stoj>-cock R pierced with fioles in a T bnin. UK and 
FG are two graduated glass tubes coninuinicating at tlieir 
lower ends by a narrow passage in the. mi*t;d Mock to 
which they are hermetically fixed. DF and AB al.-o com- 
niuaicate at^the upper ends by a passage in a metal piece 
attached hermetically to them. By the sto})et»\k \\\ 
having radial holes at i ight angli*s t(> each other, JlJ\ ran 
communicate either with AB or with tho. atmosphere at O ; 
and -by the stop-cock R " it. (‘an eominunicmte either with 
FifJorwith tho open air. Tlio three tubes arc siirroninli'd 
by a cyUuder MM' containing water to keep the leinprra 
tura constant* Tho tube AB is filled with the. compiT.'"^rd 
gas whose pressure is to be ascertained.^ The stopcock 
R' being then placed as in fig. 2, mercury is poure«l 
into FQ till it fills I)E and runs out at O. The stui* 



cocks R and IF are then turned as in fig. 2^^, so that AB 
and DE communicate with each other. Part of the com- 
pre.ssed gas fiows 
over into 1)K, and 
tho mcrcuiy in FG 
rises. By manipu- 
lating the stop-cock 
II" as shown in 
fig. 26, part of the 
mercury is allowed 
to run out <)f J.)E 
till a conveniently 
ineasiirible dilfer- 
cnco of level be- 
tween the inerriiry 
surfaces in DE and 
F(J is attained. 

Li‘t li In* tin's (linVr* 

A Du b't 1 m‘ 
till* ]>ri‘s>ar»* of tin* jr:is 
ori'^iiially lillintr tin* 
voluiiM' V ul Ali, Y' 
tilt- a<li]itiumil vnliiim* 

oi'f‘iipii-f{ ]iy lilt* (‘V. 

jUj'I li !»• 
thf lire^lil uf tlu! bnro- 
iiH’trr :*1 tin* tidu* ; 
tli» II \vi‘ li.ivt* by M.iii- 

ott»*D 1 m \v 

./•V (V4 V' .II-J /i', 

from wlii**b 

V 

V' i-; (li'tmninod by wrigbin;!; tin* m- rniry v piin* ! bi till tl 
sp.irr ir oi*. iipicv;, and V can b<* rnbMilMti d fioi (1) uIm'Ti \Ii 
lilb'd willi dry nir at pn uo* H. 

Ill lu*giiaiilf’.M apparatus tlit^ Iiuiirtb of Al' and !»!' 1 nu'lo', 

lln* diamrt(-r of Ali mm. and of I>K *Jo nim. Tln' » tjon of l>K 
was thus sixti’cii tiuir.s tliat of .\B, arnl iu tiii^ uav m vmv irrcat 
pM‘>suiv could be mca.surod b\ a com]».iKiti\ * !y -Ui ill ilitb n iic*- ol 
Irvcl 1u‘lwiM*n the mcrriiry vui t’ai'cs in IM and IM*' 'I'lif in tic 
im nt, however, i.s Mihjccl to errors, .hImul; e)ii« ll\ fron ib** dilli- 
eulty of measunn;^ aeeiiratoly till* \ubiTin^ V Miid V'. 

The “ conqjrcsscd air manometer'* (tig. .'»} consists of a 
strong graduated gla^s tube of uniform narrow bon\ closed 
at tho to[» and fixed hernicticallv into the 
neck of a wide iron cylinder. The tnbe 
contains dry air, and its low^er end dijis 
bvdow tho .surface, of mercury coiit.iined 
in the cylinder. Attai'hed to the side of 
the. cylinder is a tube. A. with a sf up-cork, 
to afford coniiniiniratioii \vith tin* 
tho pressure In \vhich is to be mca.snred. 

When the manometer is attaclnnl to th* 
vessel containing compre.ssed gas the mer- 
cury ri.ses in the glass lube, till the ]»res- 
.suro of tho air eontined in tin' tnbe (reck 
onod in milliini'tres of mercury) pins the 
height of the nuTcnry ci^lumn above the 
level of the merenry in the cylinder is 
C'lual to the pressure on the .s\irface ol 
mercury in the cylinder. 

‘‘ l»e<g<i}Ve s iiKlunun tel*'’ depend.^ Upon Ihe 
s-iuie priu«'i]dc ii.s the hydvnulie pres.^, and can 
br .■m|ihni*d lo mi-;iMiri‘ the emMimms prevv^ir,- 
i. ;irh«’d ill the eylimler Ilf ih.U It 

ivpn M'liteil in ]'er.‘<]ieeti\e in li-;. t .oid in 
.sei ii«iM in r». V i-( a eiretibir io.n 

M'-^sel, in uhiili uiovi s up and «buvu fi<r a ii<nl 
<n,i.nn <• .i ll il I'i-ti'n D hed to ti i \ lin-liit mI 

pill;' 'f. 'fhe lower piirt of V eont.inis neu -.iN 
( nmmunie.itiiui with :i ;;radu.iti d \\.\\v \] 



M i 


meiie.dlv into the side of V. Abo\e ll 
j lliiii l.i\er of w.it> r, ami above iImi is s' 

1 indi.l-l libber bnlti .1 down AV.ltei -t i'^bt b\ |o 
C eontains a i-.ivity in wbi« li the pi.:.' I’ 
nii-.'ins of the liibe / the iiistruuun! < .t i 


m- 


, t.. 
! \ 


i. b. - Ir. e 
\\ ll \« b lU 1 
\ i ['l.ued.i 
li .1 t *..!i un mbi.ine of 
nil.!". 'I be I 
\ • ^ w it* r * I :h!. B\ 
n; e..;. ,! .eion. 
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Fi«:. 4.— Desyoffo's ManomoUr. 

t: 



Fi(}. !). 8<.*ctioii of BosgofTj’s ^ranouwter. 
tbo 2»i’=;tnn in D smile only oniMnpbth 


witli tiio Tes!SG] (’ontaining tbo fluid whoso pressitro h to ^ mea* 
fiuml. * Tha conijuusscd fluid acting upon T depreases the piston D 
and causes the mercury to rise in All, 

L(d p l>o the 2>rc6sure of the fluid ]K.‘r unit of area, 5 the area of 
T, and S the area of 
P ; also let V be the 
pressui'e tier unit of 
an*a as n'ronled by 
the height of the 
iniTourv in AH. Tlui'? 
evidently we liuve 

or^i- 

Hence by in.ikiii.: 

R I'cry j^reat a in I 
very sm.ill .« \>i'. 

| 4 ;r(»at 

Ik; inr.i.sui«*'i }.\ .1 

<;om]>ar.it i vfly '«!ioi l 
<? 0lUTUn <'f IM'Mi lU V 

in AH. |Mit o[' 

the j>ii’''':un‘ p is e;ii- 
dovrd to slletch tlie 
india-rubber iiiiin- 
br.tiie, the ratio S s 
.<‘ln>llld be made vr*IV 
f^reat, so that 1 > w ill 
only sink ;i very 
shoit distance. Caillc- 
tet, who employed 
this Toanometer in 
his expcriineiils on 
the iornpressibibty 
of fluids, had it so 
arranged tliat (ne- 
i'lectiti.ij the st’vteb- 
JTijj of the iadia- 
inhber) the mercury 
in AH rose 4*3 metres while 
nf a iiiillimetre. 

irotalli'* manometers depeml fin the ^uinciple exemplified in the 
aneroid barornotor, Sup|Ki'-e a hiiij^ tube, pn‘ferahly of ellijitie. 
'■•‘ction, and having thin walls of el.istic material, to be closed at 
•rie eiid and either bent or f oiled up in the form of ii bpinil. Let 
tin* oncii end he attaehf‘d to an ajipanitns whereby the pressure in- 
side tile tube c.in be either iic' reaped or fiiiniiiislied. If the [m ssur*' 
inside the tube be inafl..* greiter than that outMfle, tlio tube has a 
tendency to straij^hten or uncoil itself, Put if the pre.ssnre outsMo 
be ;:T. ater than th it insi-lc the tube lias a tendency t<» bend or coil 
ft.^elf uji farther. Viu'. 0 xepixseiits an eaily furni f)f metailie mano- 
tneter in.ule nil this 
prin.;iple ]»y Hon di’n, 
the to '’oijstru' l 
such insIruTiicnts. A 
imtallie tllhe<;A,(:lri:if [ 
it fj, is fioilcd in a 
spiral and ritriilly ar- 
Jaeh'fl at llic op«*n 
end 'f tn a tube witll 
«)• vt, wlifTfby 
it can inmunicare 

. ifli the rornpre^si* ri 
p[•lJ*Uu^. A lifrht 

11 1- \ r i'l atUelifd to 

t' an I movf s fiver a 
{.-cl.n I .-ea].*. "llie 

al< i r .duatei) by 
:»p]-lj*i?t_' k; 'ajipns- 
-Ul-S ke Jijh.-, 

Till- n. nin- 

nif'tcr is r I nov •.bl- 
ent, for PC. >r\ ti- 1 1 
work,. but li IS ij.. j.re- 
teij.sions to .sei. 
accurai‘V, ^i^ cli.ini,'* ' of *. 
ut a way which is difi;. - 1 
of incttallio inaiioincrt ; - »i 
of w’hicli an; peihnp-, tb- 
index is moved by a t,- 
* la.si;ic ti.be. 

-4 ir-pWmp iVfrilfnJirfrr. 
of the atniosplier-, a- in the 7 . e, ]\ 
uf imreiiry manometer jsrfrnid/ v* 



— U'c:! I'jh’.-. Metallic M.'ii:nnu-ler. 
lalni .itr-et the fbmtieitv of the tube, 
h- • '* • 1 .ind allow lor. Vaiioii.s forms 
n 1 < ' ntly invent cfl, tlie best-known 
Ion and Sch.ifiir, in wdiicli tlio 
a* tilatffl by the. free, Oml cif tlio 


i 

.r Pi 
wlc ■ 


F< 


nr iiK 


‘'linn 

r Ml ' 

d, cob 1 


jiifsvnres I< .".s than that 
r-pum[i "jH-cial form 
Hue' of u gla.^s U iubo 
vith each leg over iTiclic-s Jong ariii lialf lillif] with meremy. 
One leg fommunientes by ;in air-tijbt •■ouiifi,i»i!e:ition with the re- 
ceiver of the air-pnin]». and the olh* r is !» ft ojicn A 1 1 he cxh;iu.stioii 
U, the mcp.ury falls in ll>f ojf n b-i; .m l rivK in the other. 


Wlioh <mly:.considepiblQ ddgTOK^ exiiauation an to bo measured, 
the iiistnim^ntf takes the foro < 0 ! a^ahort {}. (i^ba' elosed at one end 
and open^kt tho; other, and has ita OloM filled with 

mercury, the mercury being held un by pressure. 

The wliole is enclosed in a wide glasB tnbo top and 

hermetically fixed at the lower end to a brass with 

a stop-cock, whereby it can bo screwed On to the 

air-pump. The diflemnee of level in tho two 
of exhaustion obtained. 

See Ganot*.<» Physivs; Wiillner’s Zehrhiiehder 

Amagat in jinnah's dc Chmiu’. et de Physique, Marolljl) 
of jH.M.S. Chalknyrr, in regard to itrcssuro correcticir|ir;i 
therinoiiu‘ttT.s, by Profn.ssor Tait. 

MANOR, in English law, is an estate in ldi)i^,;v 
is incident the right to hold certain courts 
baron. It might be described as the unit of teiRtibi|k 
the feudal system, and it is historically connected tJie 
territorial divisions of the mark and the parish 
The legal theory of the origin of manors refers 
grant from the cn>wii, as stated in tho following 
fnmi Perkins’s Trent i mi on the laws of England irr^^^Ke. 
beginning of a manor wa.s when the king gave a thl^pani^ 
acres of land, or a greater or lesser parcel of lan^, 
of his subjects and his heirs, which tenure id 
service at the least. And the donor did perhaps ' wild 
a tnan.sion house upon of the same land, 

20 acre.s, parcel of that which remained, or of a 

or lesser parcel before tlic statute of Uma 

rnfeolT a stranger to hold of hin\ and his heirs to 

acres of land, jiarcel of that which remained in bis 

sion, and did enfeoH* another of another i)arccl thereof tO go 

to war with him against tlui Scot’-;, ttc., and so by coatiitoY^ 

ance of time made a manor.” It is still, as Mr^iTo^^ii 

Williams terms it, a ‘‘fundamental rule” that all 

were originally derived from tho crown, and that the 

is lady paramount nusliutu or immediate of ail the 

the realm. A manor then arises where the owner 

parcel so granted or suiiposed to have been granted jki^ihe 

crown (and who is culled in relation thereto the 

in turn granted portions thereof to others who 

him in the relation »>f leiiant.s. Of theiK)rtion 

the lord for hi.s own usi*. (his demesne) part was oce^i|j|pi^ 

by villeins, with the duty of cultivating the rest for tli'iSil 

lord’s use. These wen* originally tenants at will, and lU^ 

state of semi -serfdom, but they became in course 

the copyhold tenants of the latter law. (Seo CoPYBOlEi^lc. 

It is of ihees-sonce of copyhold that it should be regillktod- 

by the cu.stom of the manor; ami that, according 

authorities, i.s one reason why a manor cannot 

at the pre.^ent day. “Length of time being of 

essence of a manor, .such lhing.s a.s receive their perfkOtll^Q^ 

by the coiitinuaneo of timc\a>me not within the C(nll|i(S£^! 

of a king’s iirerogativc ” (Scriven, CnpyluAds, 

But the effect of the statute of ipnn Kmptores 
the creation of manors henceforward impossible, ifi&SjLj 
as it enacted “ that U 2 )on all salo.s or feoffments of 
feoffee shall liold the same, not of his immediate ‘ 

but of tho chief lord of tho fee of w'honi such 
Hflf held it.” The statute «lid not apply to 
tenants in capife, who might have aliened their 
licence. Aceonl ingly it is a.’^isuiricd that all existMf 
are “of a date prior to the statute of Qui^ 
except per]}ap.s some which may have been 
king’s tenants in capite. with licence from*. 

(Williams, Ikal Property, chap. iv. ; see abo 
hjohh, chap. i.). When a great baron 


^ l/ivi*loyc t Prtmith'e. Properly, rhap. xviii.)< 
ci'iMiirv, bi foK! UiH Noniian Con^ueftt, tbkl 
1riii-r.)jm»-«l inUi file manor, although tbO'/^W 1 
TlmciMintry was oovt*r<*«l with a great numbwalr.clo 
very dilhTi'iit i-xtMit, from the luoucilclilttEa 
futifliiim of liity ploughs. , • 


i ihe Uti* 
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manors to others, the eeignory of the superior baron was 
frequently terihed an honour. ' 

of Catalwia; Spain, 39 miles 
iuuth-west'jpjt:','few^ with a - population of 1 0,264. 

Jaccetani, 


It was i ^ 
the most.im^riant of the small tribes at tlic foot of tlie 
/ Pyreneiei^' . on the left bank of the Cardoncm, 
. 2 miljeis. \^bpye its junction with the Llobro^^at, in the 
midai^^q^'^a;, fictile and .well-irrigated district, and its chief 

brai 


^ , ires ■ are cloth, cotton, silk, gunpowder, and 
Building stone is quarried near the town. Tlie 


\Ofljp4(0nij erOBSed by two bridges, — one aneient, the 
'^r<>ttef^Wted in 1804. The two principal sights of ^lan- 
• ♦he collegiate church, El Seo, commenced in 
"13;28, apd. finished in the irqh century, and the Cueva do 
^io. The late .Mr (». E. Street has minutely 
. ;^^cr|hc4 the church in liis <inihic Anhifu turr uf 
Amobg.its greatest treasures he specializes a inagnilicciit 
-'.Altar frontal as “the most beautiful work of its age.’* It 
V>i|j!il0;foofc long by 2 feet 10 incli(\siii height, and is divided 
'^ito-inine compartments,* at the bottom of which i.s 
.inscription in Eombanlic characters 01:111 : lmm : 

: BIKFKCIT : INKI.OUKXTIA. In the (^leva de 
“l^n <ygDacio» Ignatius Loyola lived for a }ear, fasting ami 
;;ailhl^{[tting himself to the severest j»eiiamM-8, constantly 
the fihrino of the Virgin of Montserrat, who, he 


encouraged him in Ids austerities. A great 
';/^onafitery surrounds tlio cave, wliich is vi.siti'd by 
r^‘:’thqttl|^tidB of pilgrims, and from tlie es]>Iiina(lc there is a 
v'lUUSjgQifioent view of the “ [liiiiiaclo-, spires, turiets, siigar- 
'lo]3i^re3, and pyramids of faint grey rocks,’* eomstituting the 
mountain of .Montserrat. At Cardona, a little 
;;tn)|<^f$.than 20 miles to the nortli-ivest of Manresa, theie is 
'j^t^K^markable hill of rock salt 3 ndles in circumlert'm i-, 
feet in height, wddeh is olimated to eonljin lOo 
/imtiion cubic yards of salt. 

I a town of Traiiet*, formerly enpit.d of 31aine 
'^Audnow of the department of 8arthe, lies J 1 miles ( K» I hy 
i:cp):w.S.W. from l*aris, near the continence of the Sarthe 
Iluisno, on an elevation lising from the left bank 
the former river. Three bridges besides that of tin* luil- 
■;v'^ay^' connect the town with the cjuaiter on tlie light bank. 

,tb6 wide uml commodious thorouglifarcs wldcli :in‘ 
^:g||^aally superseding the old winding and narrow .>tr*‘ets, 
worthy of notice is the tunnel by wliich the Place 
, ^dj^/tTacobins is connected with the river .side. The pi imap i! 

is the cathedral, originally fonmied bv St Juli-m, 
;’?&J^whqDa it is dedicated. Ucbuilt in tin* <i(h century by 
ill the 9th by St Ahlric, and a lliinl or fourili 

r -in the 11th by Viilgrin, Vlio was at onci‘ aivliiiivt 
hishop, it was eonijdeted l»y tlie mlditioii of two tt»wcrs 
^b.l2th. Ihistroyed by two tires, the roof was iv« on 
in the (Jotbic style, and the transept and south 
Wore added. Tn the 13th cenluiy the. choir wa^ cn 
ad in the grandest and boldest style of that inagoiiiceiit 
Plh Tinally a new transept and a bell tower w ere adi led 
M, IPth century. In the largo window' of the w e. 1 front 
•te'divmons which have for their subject tin* Icgi-ml of 
tdiah are tho oldest extant speciinens of stalncil gla.ss 
J^isCO (end of 11 th century). Tho .side ]«ulal (i-lh 
ji® riclily decorated, and its statuettes e.vliibit many 
cpstumes of the peritid. The aisle.s have leu 
nave only five ; the transciit is much higher ; 
the only tower of tho building. The aii.^tcre 
Uie navo h in striking contrast w ith the lavish 
fcfihiS'ornamontation in the choir and a] use. *Vl'.o 
P&'jfoat in height, and has twelve chapels bi*sides 
Stjlr;'|ita windows almost entirely date from the 
Ipiof t^Qi*^|3th century. The glass of the north transept 
and represents the Last Jutignieiit ; 


it cuntaina many historical figures. The cathedral has also 
curious tapestries and some remarkable tomb.s, including 
that of Berengaria, queen of Kiclmrdi CVeur do Jdon. I'lio 
entire length jof the building is 427 feet. Clo.se to the 
western wall is a megalitliic monumcul nearly 15 feet iu 
height. The church of La Couture, whii-li bc kuiged to an 
old abbey founded in the 7th century by St Ih rtraml or 
Bertram, has a remarkable porch of tie c'-ntury; the 
rest of the building i.s oldtM*. Of the otiu r c■hu^^•lle^ of Le 
Mams, none require special mention except thitol Notre 
Dame dii IVc, on the right bank ol th * Surtlu*. nf t]i,* 
secular buildings may bo mentioned th“ lintM di* vill**, 
built about a century agi) on the site of the former ca.-tlc 
of the counts of Maine, and the prefecture, occujiying tin*, 
site of the ninna.stery of La Couture (17G0). The Jatti r 
contain.s the library (7)0,000 volume.s 7tl0 MSS.). Uji- C"ni 
munal ari'bivc.s, and the museum of ])ainlings, aiTh;«'olog> , 
and natural history. Diher jirominent buihJing.s are the 
general liospital, the lyceiim, the seminury, the pahii.- de 
justice, and the cavalry barracks; tlie house occupiid by 
Scarrou i.s .still poiiiltMl out, and tiieie are con.sulerable 
remains of the old (lallo lioniaii cuceiiite. 'J’lie principal 
promenades are tho.so of tho Jaenbins, of tlif LoitienJtural 
ganle.n, J)u Ci’reflier (on the light bank of the river ), and 
l)cs Sapins (on tli(‘ mad to Tour.s). The indie tiies of Le 
Mans, which are carried on chu lly iu the tauboiug of 
Pontlieue, include metal -workinii', the mannfaeturc of agri- 
cultural implenient.s, and weaving. For some, vein 4 there 
liaHix en a Oovcrninent tolmce.o factory. A Ivu'al .'-peeially 
is the fattening of poultry. The population in ]S70 was 
7)0,175 (including 5282 i(‘j)rcsenting the gairi-on, .vc. ). Le 
Mans is nil important railway juiidi«)n. 

\ -. tin* i»f 11 m‘ Anlnti l '••Mnju.nii, J,> M ’■ % i- 

SuirMlinnin 01 Vimliaion. 'TIm lloinipv r.-n lou’.vl- 1 o vith v.-ilL 
ii) tl»r r.ii (ciituiy; il w.is I'VaincplU'-'l I'V St im il.- ith. 

The ('i)inildii|* of Muiin* \\;u iti-nh* licoihtiiv !'V Jlii/ii 
iu llp'lOtli 1.*‘ M:ni, \v.. > -'i.i-! h\ \\ lli* i mo 

• jiii-jor, bill ])is .son lothrii v uikiM* i.* i* !' I ! - . iiiu rii -vn 
tin* si'b* of Ui'‘h.ucl Tn'iir-d'. Lmn, ii l.ik'-n ; ip ViigM'.iin, 

ico.iptun'd by siibM'«jiu*utI\ it--!, aui u'..nil.s « • th*! 

to tbt* wi»lo\V' of JvitllMlil. li' I'l b\ M tin* 

win* of St boui>, wbogavi'it to bi^ l-rmbt-i < bi:!**. i. Aji.jou. ].'• 

Al.nis w.is fivt* tinus (liiiiuL,' tim ^ < V.' .1 

V :i> sulwMpu'iitly iiev:isl:iti‘il l)y tb'- 1 1 lo.t i.J li 

it \\.e%soi'o,l ])\ tbc \'i who \u*rr « \ lo M.-i* i .m .i:'- r 

.1 .s.-iugJiiiiJiry l»Mt tb* iu lln*sli'ri> of tin- town, hi 1?'.''* it w. *. 

.‘iiMiu ot'« upii*>l by tip* * 'biiu.ui-. ; .im 4 iu .bnuii \ ’'•7i I'e- uil 

.muy •)f tip* Loiiv* sve-.l.iint il lu the iii i;;li!ioui boo-l ot l.i- ]\l 
ib’tp.it wliioh iiKule ibf n-li'-fof I'mis iiupo.-mM-. Tie- b>wu L riu* 
biiihpl.’u-t* of ll«*my II. ot P.uplaiul. o) .loliii kii..- ot 

riaiu'.i*, and t>f 0]i.i)>[u-, lli‘- iiivpiilor of il.*,' ;i. ri • ! !. 'p!(. 

MANSKL, TTknuy l.oNoi r.vn.m: iMl'm 1.'^71). laeta- 
physieian and theolngiau. was born ;it ('f'gra\»‘. Noilh- 
amptoii.shire (wliere. his father was rector) in ]s20, and 
eiliicaled at Mercliaiit Tin Inis' Scliool and St .lolmV College, 
Oxfonl. lie sncceeilcd to a lellowrilip in 1^12, graduated 
ill IS 13, and bee.iiiie tiilor of hi.s colb.*:^i*. He wa.s ap- 
]toiiiled reader in ni'H.il and met.q»by.‘'ical |djib-»;oph\ at 
Magdalen Calico, j in 1S7)7), becoming Wa^nlUtc [nob ^s--- 
in ISay. In 1 Sd7 lie .succeeded Dean Sranlcy a- »»n.h •>.• 1 - 
of cccle.sias(iciil lii.story, ami iu the bdlowing \i -.r \ 
apiiointed dean of St I'anls. lie died »lu]y 31, 1'- f 1. 

Till* ]ib.ilusopliy nf Maiisi. I, like tli-.il of bis < .!iO s » 

Sir W. Ilainiltuu «)f Kdiuburgh, wus in.iinlv dnr tin 
tip* wmks ol Aridolb', tlic s]M-cul:itioii'iiif K.nit. .ind 
nl Ib-id. bike ll.iiniltmj, .M;ium 4 m.iinl.iiiM <i li.o 
cli.'ir.icti r of logic.d .sciem i*, tbe duality of « p ’- 
il jf lo b«»tli srlf ami llm cxlm-uid wvuld. .lU'l 
kuowlalgi* li» tin* tiiiiti^ and “ conditioip tl." 1* .il «!o- n m<\> 

wcic dp\<'Iop»‘d iu bis edition of .Vldii^ b*>. .1 . "■ / ' .tht 

Ids chief contribution to then'vi\ i ; ‘M. i\ <! \P'!.'tlc 
.Mid in his f*rol''<ji‘i/«'nti Lmjiru^ -d,' / ^ '• 

f'i.drttcfi't' of Lotfh'dl /Vciv’.sscv (IStlP, i:i >\;i! ■ hiiiiis •»'. btgic as 

tip- “ .'■•irimr of formal tbinkiiiL: " .lo r/K.j:,l\ d't'iuopd. In 
liis IJaniiilmi Lectures on T/n / . /. // ' ,1^0.*') 

W. - 0-. 
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applii'J trt Cliristian thoolofry the metaphysical agnosticism 
whi^’h scemnl to result from Kniifs critieiam, and which had 
hfcn d<*velot»cii in IJamiltun’s rhilimphij of Uu!- U umndiiion^d, 
showing the rontradietions \vlii« h when we attempt to conceive 
<k»d under the categories of Mibstuin-e or cause, Mausel c'oiitcnds 
That we can have no ]>osilivL* •■onerptiim either of the metaphysieal 
.•r moral attributes of the .lud infinite Being, though wo 

.1! •• eoiiipelled to believe in lli^ i‘\i‘'leiife, the religious eoiiscioua- 
being built up by r* ll‘ \i“U fnmi tlie feeling of depeiuleuei* and 
ihi* eonviction of moi.U oIiI'lmUoii. lienee he infers the invalidity 
«-f all obji*-'iions to it'\. l itioij from its allegetl iuioiisistem-y with 
‘be Divine ' haru. t-i. m.iini. lining the dependeino of its elaiin to 

•eeept.nn f n|>on v el- le )nn])anyiiig it. ‘While denying all 

knowledge ef tlie slip. i M'.insel «leviate«l from Kant in 

* onteiiilini^ ili.ii i i>/iiition of the e.:<» a^ it really is is itself a f.n’t 

• 'f fxperieii f. ( nils. louMies-., hi- lield, -agreeing thus with the 

• hi! trim- of “I iftii.il realisin'* wliieli Hamilton (levelopeil froiii 
linid, Imi'li. . Kim vvl edge both of self and of tlieextern.il world, 
'rile hit** I \1 iiisi I’s psycjiologv reduces to eoiiseionsmss of oiir 
“igani'ii. ' vi' nded ; witli lle'fonn' r is gi\eii coiiseioiisness of 

11 i nmial olijigation Thi's.' view.s and a summai\ of 
bis } lnloM)pby aie eniiLiim d in bis artii le •* Metap]i\sies ’* 

. ..nti ibii!' '1 lo llie .s’tli editinM ot the K n h diit Jtriftntnh'tt 
o^efnri[.l\ pijblislit d, Manstd was also the author of an 

' •'".iv nu 7V.<. I‘J( /i i‘/' ///.• < tf iniitii jn repl\ to 

Mii! iJti' n of Hamilton. *•{ a * «)nl rover-i il and oeiasioij il 
riJiags !, puldi-dit d in /../'’ i ', thu! /i* e,r/rs* i and 

ii h'tnr's .*n r/, .js/.e //.' (r lite.l by .1. 15. Liglitfoot, 

MAXSKKLI), Ciu-NT Krni'st or (inS.i-lC^G), a 
7.itur;il .'son of IVtnr Krncst, goviu-nor pf Luxemburg and 
r.rii--i L'. was ]» nil in Trained by his godfather, 

tli-‘ lii'ch irik^ Krnc-t of Au''frin, in the Ibunan Catliolic 
religion, bo devoted himself to the service of the king of 
Sp.iin in tlie Xidlicrltinds, and to tlmt of the emperor in 
lluiigary. 'fhe emperor lliidolf II. conferred on him 
the rights ol L gitiniate birth, and [»romi''cd to put him in 
J.^.ss^.i^^inn of his fallier'.s lamls in tlic Xethcrlands. As 
tills proiiiiRi* was not fulfilled, lie joined the lleforiiied 
Cimreb, f>r:d in ldlt» formally associated himself with the 
r.-’ote-tant princes. From tiie onlbrcak id the Thirty 
^ \.'s‘War in 10 I S he fought ste.ulily on behalf of the 
t )i of the D'llatinat* both in Doln inia and in the Kliinc 
r' untiy. In lOg.'} he was able lu eolb'ct a povrcrful foi'ce 
w irii V. Li h lie iiit'-micd t ' attack the hereditary territoiicfi 
c‘i An-rii.i. but. the -otli id’ April loibj^ luj defeated 
by AValicr.-l-ln at !)• -<iu. Iff j'li smmI forward to effect a 
junetioR wilii D -th]' n (labor, prince of Transylvania, but 
til-* l itr V e’a oig» ,1 hL policy Man-fold had no alternative 
bat t'» d;-l aTiiI lii> army. AVIi'-n preparing to go to 
Fnglaiul i»y Voniir. b- .•im*' ill at a viUag’o nf'.tr Zara, 
arid »lii d on tliv l?iUli of Noveinbir JG'Jd. lb* was a man 
LToat coui.tgc and rooiirc e, and ranks rjiiung the mu.-t 
if.illiant generals ot his age. 

Se ii'-lj'-;, ftri/f nn h>>h 

Vi'l'nimT.’, p'rn-.^' •/. ilsdc,,; ;n)d 

t /u S. h irlli /;I m I A',/ - o,,,/ -_,f /./, /,,s- 

i ‘-I '/i»' I* tr J'Un ffj 

M .\N»SriELT), a jii ir-kcl town in the county of 
Nottiir.'L..jn. Kngl.ind, .-itnated in Sherw/md l’f»red, near 
the noith bink of thf ri\cr .Mann <»r Mann, 17 miles 
north w from Not tin :!- mi, and 1 10 noi tli-|iorth*\vest of 
boi: I- i ,• r^jj. ’’fp.. ]\ Ijiiip i,f stone, witli regular 

r ... u .t ‘.g fi..m the iiiaikct i»Iace, and hoveral good 
hoi;s 'l !. . / i;»o ' 1 of St Tet- r i.^' p.irlly E.irlv Norman 
and piitiv f' lidr iilnr. There is a grammar Hchool 

foundel l.y -ri I’ili/ii.etli in loGl, for whicli new 

buihiings Lm,,.. ] iy i. -. n erected at. a cost of 1 * 10 , 000 . 
Twelve alm>hmi- . w .e loimded by Klizabeth Heath in 
Ib 93 , and to tlu'-e ix w* n ail re, .mL added. In addition 
there art a numbtr fit otic r eli.iriLic-. The* otlier principal 
1 uiiduig-. are the tow/i hall, llic m»u lianies’ institute, and 
iho public baths. Jn tlic maik't place therti is a monii- 
uj-nt to Lord f^eorge D(*ntinek. Tlie irifiu.stries of tin; town 
i^e thf*. nvinufacture of laee thn‘.ifl, hose, niachiiief*’, 

♦ nv re ri!ifl brick- and tile.-, iron-founding, and browing. 


In the neighbourhood there are quarries of limestone,, 
sandstone, and freestone. Population in 1871, 11,824; 
in 1881, 13,651. 

From coins found at Mansfield and the remains of a Roman villa 
ill the neighbourhood, it is believod to have been a Roman atatifin. 
During the heptarchy it was occasionally the residence of tin; 
Mercian king.s, and it was aflcrwaitls a favourite rc.sort of Norman 
sovereigns. By Henry Vlll, the manor was grunted to the carl of 
Surrey. Aftenvards it went }»y exchange to the duke of Newcastle, 
and from the Ncwc-istlcs to llu* Porllaiid family. The town 
obtained a fair from Jiichaul JI. in 1377. 

AIANSBTELT), the county seat of Kichland county, 
Ohio, LT.S., jileasautly situated on high ground, &4 miles 
south of Saiidu.sky, in the midst of a prosperous farming 
district. It is the terminus of the North-Western Ohio Rail- 
road, and is at the junction of the Baltimore and Ohio, the 
Pittsburgh, Port Wayne, and (Chicago, and tho New York, 
Pennsylvania, and Ohio lines. It possc-sses a flourishing 
trade, and extensive mamifactm-it's of agricultural imple- 
ments, machinery, flour, boilers, carriages, and household 
furniture, with many minor industries, Mansfield has 
public water-work.soii the “ I lolly ” Hysteni, a public library, 
and ail opera-house. The population was 8029 in 1870 
and 9850 in 1880. 

MANSFIF.Td), William AIukuay, Emu. of (1705- 
1793), was burn at Seonc, in Perthshire, on 2d March 1705. 
He was the eleventh child and fourth son of David, fifth 
Viscount Stormont, a nobleman whose family possessions 
had shrunk within so narrow limits that he had to bring up 
his iiunieruus family with exceedingly .strict economy. The 
family wais Jacobite in its [mlitie.s, and the socoml son, being 
aj^parently mixed up in .some of tlie plots of the time, joined 
the court of th“ Pretender at the aceession of George I., 
and was created by him carl of Dunbar. William Murray 
WMS .sent first to the grammar .school at Perth, where he 
j remained until he was thirteen, and at that age was sent 
to Wcstmin.ster at the suggestion of his exiled brother, who 
liad been in elose ri'Iation with Atterbury (then dean of 
Wi'.-tmirnter), and probably de.'^ired to bring the boy under 
his intliienre. He was elected u king\s .scholar a year after 
liiN eiitranco, and in 17:,^3 was fir.st on tlin li.st of scholars 
sent on tlie foundation to (’lirist (’hiirch, wht'it* he remained 
for nearly four year.-'.. It had hern originally intended that 
he should enter the English eliureh, as, although his own 
inclination while at srhoul pninted strniigly towards tlie 
bar, the circum.stances of Lis family stemnd to forbid tho 
expense of a legal education. But thi.s obstacle W'as 
removed by the Irindnes.s of the fatlit r of one. of his school- 
fellovv.s, and he was entered at JJneoln’.s Inn. Soon after 
he went to Oxford. In 1727 lie took chambers in 
Lincoln’s Tnn, and in I7:h) was called to the bar, . His 
.studie.s from the time he left Wi'stmiiister seem to have 
been steadily direi tod towards Jii.> future jirofcssiou, but in 
a manner far more Jiberal than was then usual among 
lawyers, i le had made hiin.self at Westminster and Oxford 
I an ndminihle rlas-ical .schfdar ; ho ]>ai(l particular attention 
I to Engli.^h compo.-itiuu amf to the art of debate; hia 
1 hi.’'t«>rir il .studie.s were extensive, and in the more atrictly 
j profe.-.-iional .s[»|jtTe liis wide view of the education noCossary 
for a lawyer was shown by thi5 knowledge he acquired of 
Jloman Jaw' and of the iiiridical writers of Scotland and 
France. At the sainr* (ime lie enjoyed tho advantage of 
mixing exten:.ivr ly with tlie best literary sociofy. He had 
early become an intimate friend of Pope, and his own 
ability ami aceomplislinicnls soon made him everywhere a 
man of imirk. 

For tw‘o or tliriM*. yeais he made little or no prepress at 
tlit3 bar, but at length hi.s ai»pciirnnco in some Bnportant 
♦Scotch ap[ical caM;.s brought him into notice, and in 
Sc otland at least ho acquired an immense reputation by 
his appoaniiico for the city of Edinburgh when it was 
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threatened with disfratichisement for the affair of the 
Tortuous mob. His English business bad as yet been 
sr'anty, but in 1737 a single speech in a jury trial of note 
may be said to have plac^ him at the head of the bar, and 
from this time he enjoyed a groat business. In 1738 he 
married Lady Elizabeth Finch, daughter of the earl of 
Winchelsea. His political career commenced in 174 *J with 
lu8 appointment as solicitor-general. Probably his politi- j 
cal opinions were not of a marked i)arty character ; hu had ' 
been bred a Jacobite, and many of his earlier assoc iutes ^ 
belonged to the high Tory camp, but bis calm sense and 
tonipor disinclined him to extreme fa(;tioius, and indeed his 
interest in politics seems at all times to havi: been sub- 
ordinate to the love of his profession. Ho had kept entirely 
aloof during the struggles which preceded the fall of Sir 
Kobert Walpole; he refused any purely political apjioint- 
ment, and only took oflicc as solicitor w lien he felt assured 
of .tho permanence of the new administration. During the 
next fourteen years Murray was one of the nu»st 
spicuous figures in the parliamentary history of the time. 
Although holding an otlice of siiboidiiv.ilc rank, uiul not 
sharing, nominally at least, in the conneils 4)f the adnilnis- 
tration, he was the chief defender t»f their meiisnn-.-^ in the 
House of Commons, and during the time that Pitt was in 
opposition had to bear the brunt of his attacks, lie. was 
especially conspicuous in the great deliates on the employ 
ment of tho Hunoverian troops, the treaty of Aix la- 
Ohapelle, and the llegency Till. In 1701 he beeame 
attorney^geiieral, and for the next two yeaus acted as 
leader of the House of Commons iimh r the adniini.-trution 
of the duke of Newcastle. During the^e years he had to 
defend a weak Government against tlu' incixaut, velie 
ment assaults of Pitt, and, aceonling to the te^tinuln^' of 
contemporaries, arquiUed himself brilliantly in the contest. 
Hut in I7rdj, when the (hiVLTiiment was c\iileii!K ap- 
proaching its fall, an iinexpecteil vaeaney oeeiined in the 
chief Justiceship of the king’s bench, and lie (he 

office. Newcastle made every olfort to retain him in tiie 
House of (Commons, feeling he did lliat hi" departure 
would hasten the fall of the ( Juverniiieiit, but Mmiay 
was inexorable. He stems to bave been tluuougldy tired 
of his parliamentary life, ami Xu have, long looked torwanl 
to the bench as the proper spliere of Id" work. Ho wa.s 
at the same time raised to the peerage a"^ iJaron Maii.^tield. 

From this time the chief interest of his career lii-." in Ids 
judicial work, but be did not wholly tlisM'ver hinJ^elf from 
politics. Ho became by a singular aiiangenieiil, only <»nco 
repeated subsccjuently in tlic case of Lord i^dlenboroimli, a 
niombcr of the cabinet, and remained in that position 
through various changes of* administration fc»r marly 
iifteen years, and, although he persi>tently ret used tJie 
chancellorship, he acted as speaker of the lioiiM’of Louis 
while the great seal was in conimis.sion. During the time 
^ of Pitt/s ascendency he took but little pari in j»nliti<\", but 
while Ijord Lute was in power liis intliu iice wa^ ^ery 
considerable, and seems mostly to have been cM iti d in 
fayonr of a more moderate line of policy. He was on the 
whole a supporter of tho prerogative, imt witlnn ilrfiiiite 
limits. Macaulay terms him, justly enough, “tin* father 
of modern Toryism, of T(»ryism moditieil to suit an onh r oi 
things in wdiich tho Htuisouf C\)mmons is tin* im*'( pi>w' r- 
fitl body iff tho siiito.*’ In this spirit he ci>ntiuucd to act a 
COnspicuotlR though not a foremost part in [)olitiial life 
dtmng the rest of his career. During the s1i>rm> M^'^iou 
of 1770 ho came into violent collision With l.ord dial ham 
and Lo^ Camden in the (juestions that arose t»iil of tin* 
Middlesex election and the trials for political lihcl. and in 
the subsequent years ho was made the subject of the bitter 
attacks of Junius, in which his early Jacobite connexions, 
and his apparent leaninus to arbitrary power, w ere used 


against him with extraordinary ability ami virulence. In 
1776 he was created earl of Mansfield, Tn 178.3, although 
he declined to re-enter the cabinet, ho acted as s[)eaker of 
tho House of. Lords during the coalition ministry, and 
with this his political career may be said to lla^e. closed. 
He continued to act as chief justice until hi." i csigimtion in 
June 1788, and after five years s[.i;nt in <]uiet ndin nieiit 
died peacefully on 20th March 1703. He U it no family, 
but bis title had been re-granted (in 17b2) with a direct 
remainder to his nephew, Lord Stormont. 

Jiord Mansfield’s great reputation n-.^ts chidly on his 
judicial career. The political trials in which lie pu.-Ulcd, 
although they gave rise to uumcroiis uccu.sLitioii.s agaiii'-^t 
liim, were conducted witli singular fairness ami propii^-iy. 
He was accused with especial bitteriK'ss of favoming aiLi- 
Uary power by the law' which belaid down in tin* trials 
libel which arose oTit of the publications of Juniti.s nmi 
H(»nie Tookc. ami which at a later tinje he reaflirincd in the 
casL* of the dean of St Asiqdi (set*. Ltiill). Hut. althuiigli 
hi" political opinions led him to li»ok with disfavour on tlu‘ 
popular view, and iiHliough it was uiupiestionaMy unfor- 
tmiate that in some of tlic.^e instances be was a member 
of the cabinet which dircf'led the ])roi-ecdings, we niu.st 
rnneniber that his xiewof the? law wa." cfuicuried in by 
the. great maj(*rity of tlie jmlgcs iiiid lawyeis of tinil time, 
and was su[»[K>rteil by midoiibted [ucceilerd". In other 
instances, when llie Government were cijiially conci r»)t.d, 
lie was wholly fre‘e fnan siispiriiin. Hi* siippoited Luid 
C^imdenV decision against general w air ants, ami ivMrscd 
the outlawry of \Vilkes. \Vbile on the wliole he leaned in 
opinion to iixiew' of the law* which we shoukl now call 
oppressive, there is no instance in which he can justly be 
« aciu^ed of WTesting it, ami in every instame he treated 
tile accused witli a fairness and doct-niy whicli liad not 
always been .sIkumi by bis predecessor,'?. In another way 
I lie came into coidlict with popular piTjudict,-. He was 
j always ready to protect the rights i»f cousce ncc. whether 
I they were claimed by In.-sentcrs or ratholic". and the 
popular fury which led to tlie destruction of hi- house 
during the Gordon riots W'lis directed against him very 
iniich because a Gutholic pricirt, wliowa^ !iccii''nl sinin:: 
mass, had escaped the penal l iv s by his cliarge to the jiuy. 
His chief celebrity, lioweur, is fininded iijan tlie con 
snmniate ability with which lie discliarged th- (i\il iliitic^- 
of his i>fiico. He has alway." been recogni.'ed I lie Inimtloi 
of English mercantile, law*. The cominun law a-, it eAi>tL*il 
before Ji is time was wholly iiuidcquate Im coj.i^ witli tin 
new’ cases and (•nstoms wliich arose with tie* inen asing 
developin(?nt of commerce. 3'lic faet.-. wi re h ft to the jur\ 
to decide as best they might, ami no princi]>Ie was evei 
extracted from them which might servt* as a guide in 
subseiiuent rases. Lord Manstidd loiiml the law in this 
chaotic state, and left it in a form that was almost 
equivalent to a code. Working patiently witli ilu* guild 
luill juries, whom he trained to act in thorougii nmlcrstand 
ing witli him, h.? defined almost every principle that 
governed commercial tran.sactioiis in such a manner thiit hi - 
sneressors liad only to apply the rules he had laid down 
His knowledgi' of Homan and foreign law, and the g 'i.iral 
width of his education, freed him from tho daiu- r t f n i\ 
ing tvM» exclusively upon narrow' precedent", ae I -.th'Kh'ii 
him a storehouse of principles and illustr.Uioii", wiiilv the 
grasp and acuteness ^if bis intellect enabled him to put liis 
judgments in a foiin which almost alwi;\" « , n'm.imlod 
assent. A similar influencu was eM it * I \>\ l.im in other 
branches of tho common hiA ; and a’li .it(cr Iiis 

ictircini'iit, a reaction took i>1.icl‘, ;\iid In w. > icMided foi 
a while as one wlio h.ul cv^mqit'd lie* .iSKicnt j riuciplc.s 
of Kiigli.di law, tlicse [uciiniic - I'.e ' d away, and 

the value of his W’ork in laMi.gm j th- ekh i l.iw in iiariuon\ 
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^vith the needs oi modern society has long heeh. fully 
Tecognized. 

The chief defect of Lord Mansfield’s character was' 
a certain coldness and want of moral courage. He had 
no very warm attacbiiieiit either to persons or opinions, 
although invariably kindly and considerate in his dc< 
meanour. Even his greatest speeches owe their impres- 
siveness to a certain intellectual nobleness and breadth of 
view. Jlis attachment to justice was not impassioned, but 
of the type whic'h is bre I from highest professional ctistom, 
and from the kind of intcllcetual taste which led him so 
frequently to llie i thical citings of Cicero. He could not 
always face the enthusiasm of Chatham, and w’c cannot 
feel' ccrtaki that Jiis courage would have sustained him 
through any ^er^ perilous stand for righteousness. But in 
the si)hero in which he was chielly famous these defects 
were scarcity disadvantages. His sense of duty and of 
personal dignity wa-^ amply sufUcient to bear him perfectly 
unstained flinaigli life. S'o suitor had ever to complain 
of delay or neglect. His want of strong feeling only per- 
mitted him to use his magnificent intellect with greater 
impartiality : and, if at any time he was affect cd by personal 
preju(li‘*e, no trace of it was ever allowed to appear. 
Nothifig ever disturbed the perfect dignity and propriety 
of his judicial conduct, which is a})parent in every trial at 
•wliich he presided. He ini[)resscd himself on the mind 
of his contemporaries as one of the best examples td 
what a great judge ought to be, and from that e.stiinate 
a closer examination of his claims will scarcely lead us to 
differ. (A. <u.) 

MAXSLArOHTKll. See MrunEK. 

MANSON, Cjiojiok (1850-187G), a Scottish water- 
colour [)ainter 5 was bf^rn in Edinburgh on the 5d of 
December ISoO. When about lifteem ho was apprenticed 
as a woodcutter with Messrs W. k Tl. Chambers, with 
whom he remained for over live years, <lesigning and 
engraving vigii(jttesdistingui.shed by singular right ne.s.s and 
directness of technical method, diligently' employing all 
his spare time in the study and practice of art, and pro- 
-ducing in hi'^ morning and evening hours water-colours of 
much delicacy and beauty, like the Milking Time and the 
Cottage lioor. In 1871 he left the ^Messrs Chambers, and 
devoted himself exclu.dvoly to painting, ilis .subjects 
were derived from humble Scottish life -especially child 
life, varied occasionally' by portraiture, by landscape, .and 
by view.s of picturesque architecture. In 1873 he visited 
Xormamly, Iielgium, and Holland ; in the following year 
he s[«»nt several months in Sark; and in 1875 he resided 
at St Lo, and in Paris, where he mastered the processes 
of etching. Ho afterwards ]jnuliiced a seric.s of plates 
whicli promised excellence in the art. Meanwhile in his 
water-colour work ho ha«l been adding more of breadth 
and power to the tenderness and iichno.ss of colour which 
distiii;^ui;dn‘d hi.s early pictures, and he was planning more 
complex fiutl im[»ort'ant subject-?. But his health had been 
giadimny failing, and he was onlored to Lympstunc in 
De\o]i.diin‘, wlicre he died on the 27th oi February 1P-7G. 
Among hi.K rhi(. r pnalucLions are the High School Wynd ; 
the C^Miipaiiion>- a gipsy girl and her donkey ; Waiting fur 
the Boats ; Wlial is It I — a chihl examining an antique 
clock; and hb o\M) portrait as a Sark fisherman. Since 
his death .seveud exhibit imis of hi.s works have been held 
in Londf>n and ivliubnrgh, and a volume of photographs 
from hi.s ■water-colonr.-, arnl f.ketche.'^, with a memoir by 
J. M. Gray, w^as publi.sLcd in Pop an account of 

Man.sou’s technical method as r., wotjd engraver see l\ G. 
Hamertoris Grn/Juc A p. 311. 

MAXSDR, M wsooif, or more pro].< rly, wifli the. urtiele, 
Al-Man.^I’i:, “the victorioii.s,'’ a .^iirnurm; (JnhtU) assumed 
by not a few Mohammedan iuinces. Among the nerson- 


agea .^mmqidy i:cferred to by this. title the following may 

1. -''AbA 'Ja'fat^ '^ibn ^ the 

house of ‘AbbAs, who lyigned " 

Mohammedan EMpiiie. ‘ ' . 

2. Abd TA'hir lsma*il ibn Al-Kdim, third fi&jblmiiiiiliph 

of Africa (946-953). Under Al-^Aim, his ‘ 

ites, already weakened by their confiict with; 
of »Spain, were threatened wdth utter ruin by 
under Abii Yezid, a poor nonconformist ff ^ ^ 
master, who appeared as a religious reformer, I 
round him the Sunnites, who detested the Fal 
944 Abu Yezid coiuiuered the capital 
recognized the spiritual headship of the Spai^ii 
Wliile the iSpanish caliph and his vaasds stp" 

Fatimitc of his rcniottM* pos.sessions, Abd Ye 
him at home, and during the siege of Siisa Ar-]^SIniL?^liid,^ 
and was succeeded by’ Al-Alansffr. Then the 

war rapidly turmul Abil Yc/dd alienated 

followers by lapsing into habits of arrogant 

by treachery towards the Sunnites. At length he 

he had w’on, fell into the hands of Al-Mausiir, 

put to death (947). The caliph built the dty' 

suriyah on Hie field of the tlecisivc battle and 

residence; the empire was rnpiilly restored, and the 

vassals driven from Africa. AlMaiisiir died at 

yah, and W'as succci'defl by A1 Mo‘izz, the 

Egypt (see vol. vii. p. 750 ay/.). . ^ 

3. fbn Abi 'Amir Mohanimerl, commonly catt^; 
Almanzor by European writers, of an ancient but lip.^ 
illustrious Arab family, which liad its seat at TorrosC D'eai^ 
Algecirus, W’as born 939 a.i>., iuhI began life as a^l^wyclP 
at Cordova, In 907 he obtained a place at tho '^i^lirt, 
of Hakam IL, the Andalinsiun calqih, and by an 
combination of the talents of a (M)urtier with ndministr^itivi 
ability and addrCvSs in dealing with inon, rapidly ro^ai. 16 
distinction, enjoying in [larticular the powerful suppoi^^ 
Subh, the favourite (►f the caliph and mothm* of his’ hfife 
ilisham. On the dcjiilh of Hakam (976) the accessiro^l; 
a minor gave fresh scope to the genius of Ibn xVbi'AlX^' 
w)n> threaded his way with con.surnmate but ith^citipu^is! 
talent through the intriguo.s uf Hie court, ahd in ’‘W$' 
became prime mini.ster. He now' aimed at iib&olute;.ap^ 
minion. The weak young caliph, absorbed in 

of piety was ca.sily reLliiccil b» a ciphtT but at 
Abi '.\niir had to i-lian* the powir with iiis fathei-in^^i 
CHiillib, the be.st general of Andalu.sia, and his chi^t'a^v 
culong with the niullier of Hish.i.ni, in the steps that 
raised him to powtu’ .\t last a nipturo took placdi jitf 
tween the two mini.stors, jind ended in a W’ar in 
Ghalib profcs.=;( d hlni.'.elf the ehumpion of tho calipti 'i^ 
called ill the aid of the Christians of Leon. But 
had anticipated the struggle; he had long beforefr ' 
means to add military to administrative reputatioilj 
since he rose to the direction of affairs had ren 
tho army so as to make it more formidable 
devoted to cause. Glialib fell in battle (98l)|;"; 
torious campaign cliastised the Leoiiesc; and on'bis 'il 
to Cordova tho victor assumed the regal suruainiafli 
Mansffrbillah, and bccanio practically sovereign 
lusia. Tho caliph wii.s a mere prisoner of 
nominal dignity, and Al .Mansur ultimately ast. 
title as well as the i>ren>gativcH of king (996). 
lou.s in the means by which he rose to 
the .sovereignty nobly^ lli.s strict jufitioe 
lightened excellence of his internal odminUtrati , 
loss notable than his military prowosdr' 
latter that be is best known. His 
the Christian.s, and raised the Moslem ' 
u pitch it had never before attained* 
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fifty campaigns, all glorious, .and des^oyed many cities,, 
including the t]bree, ^^itols qfXco^^ and Bar- 
celona, .and Santiago de Compostella. 

In Afrk^ Inrere for a time hal'd, pressed by the 

revolt of tioengr of Mauretania, but before Lis death 
this enei^Jl^lW^a^ fallen. Al-Mansdr died at Mcdinaceli 
10th aud was succeedod by his son ModatlUr.^ 

4i Ya*kdb ibn Yusuf (Jacob Alinaii/or), of 

tUje^ StocSi'j^htl^aBty of the Almohades the conqueior of 
Aluholisia J3L< in the great battle of Alurcos ( L 1 Dj ), reigned 

XtAjpl'ECrNA, Axdui'v (1 iul ITjOC), one of the chief 
fia the advance of painting in Italy, was born in or 
of very humble parentage. It is said that 
^ ^ earliest boyhood Andrea W’as, like (liotto, 
shepherding or cattle-herding; but this can h.ne 
'^laStodi^hly a very shoit while, as his natural gcuiu.s for ait 
with singulur precocity, and excitcMl the attention 
^^l^vFfancesco Squarcione, who cnteied him in the guild of 
^'"MfUters before he bud comi>leted his elo\pnth >eur. 
5;'?^'^ttarcione, whose oiiginal vocation was tailoring, a[»pcais 
w^th.have hud a remarkable cnthiibiasm for ancient ait, and 
;^a;]^pOrtionate faculty for acting, with prutit to himself 
qnd Others, as u 6t»rt of artistic middleniaii ; his own ]»t t- 
fotmanCOB as a painter w ere merely mediocre, lie tr.iv i Ik d 
''i;i Italy, and perh:ip.s in Gn*ece also, collecting antiiiuc 
<«|jjP8toes, reliefs, vases, itc., fornung the largest collet tion 
^hen extant of such works, making drawings from them 
V hiaiself, and throwing open his stores for others to study 
and then uudti taking works on commission for 
^(wfaijph his pupils n<» less tlian himself w'ero made available. 
.‘Aa Oaany as one hundred and thirt} seven ])aiiitt*is and 
‘pictorial students pU'^'-ed through his school, established 
upwards 1440, which bec.ime famous all o\er Italy. 
Mahtegna was, os hetleserved to bi‘, Stpiarciuiie’s favouriP* 

, pupil Setuareione adopted him as his son, and purpu'^» «] i 
him the heir of li is foi tune. Andrea w us oiil} st \ t‘n- | 
when he painttsl, in the chuu-h of St Sophia in Pmlua, i 
yAj^ld^una pictuie of cNceplioiiul and leeogni/od exeelknte. 
yvHe was no doubt fully aware of having achieved no toiii 
(IniOtl feat, as he marked tlie wtuk with his name and tin , 
and the yean', of his age. 1'his painting was destio} nl 
the 17th ceiilury. 

A attectioiiate relation betw’ccn Scpiarcione and 
^^iHantegna was nut deslnu'd to continue long. A.'^ tin* , 
Cywth progressed in his studies, he cmuk' under the inUuciu i ; 
'/of Jacopo Bellini, si Jiainter consid(Mably superior to 
'' i' ^i:iarclone, father of the cilLbrated ])aiii1cis Giovanni and 
I^J&Qhtile, and of a daughter Niccolosia ; and at some date, 
,{Jwliicb may have been towards JlfiO, J;jco[)o gave Nieiolo^i i 
A-^tdrea in marriage, 'riiis connexion of Andrea with i 
fr pictorial rival of S([uarciono is genera lly assigned ! 
[i^,r#UlOQ why the hitler became alnmated from the t-tui 
adoption, and alwajs afterwards hostile to him. 
suggestion, which rests, however, iiiendy on it^ 
^internal probabilit}, tliat Suii.ircione liad at tin* 
ft used his pupil Andrea us the unavowed c.xerntaui of 
ptt commissioiiK, but that after a while Audre.i begun 
^tfpg Oil his own account, llms injuring tin* professiomd 
^pMtS of his chief, and incurring his animusit}. The 
bly deiinito and original style formed by Muiit» eiut 
^traced out as founded ou the .study of tie* untit|iu* 
dipno’s atelier, tollowcd by a diligent aj)pli(Mtioii 
' "as of work oxemplified by Taolo Uccello ami 
with the practical guidance and example of 
“dii in the sequel. 

S pther early works of Mantegna arc tho frc.sco 
1 over the entrance- porch of the church of S. 

IbdUiMitJy described in vol. iii. of Dozv, Jlistnrc ilts 


Antonio in Padu% 14S2, and an altnrpiecc of St Luke 
and other saints for the church of »St .1 usliua, now in the 
Brera Gallery in Milan, 1453. It i.s probable, however, 
that before this time some of the pupils of Sqiiarcione, 
including Mantegna, had already begun that scries of 
frescos in the chapel of St Christopher, in ibe church of 
S. Agostino degli Eremitani, by which the great i>ainter s 
reputation was fully confirmed, and wjiicli p-maiii to tlii.s 
day conspicuous among his finest aciiifcveineiit.s. ’ 'llic now 
censorious Squarcione found much to c;ni»al in tin* eailii i- 
works of this series, illustrating the life of St Juims; lu- 
said the figures were like men of stone, and had belli. r 
have been coloured stouo-eolour at once. Andrea, con- 
scious as he was of his great faculty and ma.sler} , and of 
the transcendent di.';[ilay he had here made of these, seems 
nevertheless to ha\c felt that there wa.s something in hi^ 
oil preceptor’s strictures ; and the later subjects, from tliii 
legend of St Christopher, combine with his other excel- 
lences more uf natural character and vivacity. Trained as 
ho had been in the study of marbles and the severity 
of the antique, and openly avowing that he considered the 
antiipie superior to nature us being more eclectic in form, 
he now and always affected pn*cis*i«»ii of outline, dignity 
of idea and of figun.*, and he thus tended tijwards rigidity, 
and to an austere wholeue.*^s ratLer than gracious sensi 
tivoncKs of exprcs.sioii. Jlis draperic.s are light and closely 
! folded, being studied (as it is sahl) from models draped in 
i paper and W'oven fabrics guinim il. Figures .slim, imi> 

[ ciilar, and bony, action inijuituous but of airested energy, 

I tawny landscape, gritty with littering pebbles, mark the 
athletic hauteur of his styh*. lie never c]i;iiiLM*d, though 
I he developed and perfected, the manner whieh lie had 
adopted in Vadua; his colouring, at first ratliiT neutral 
and undecided, strengthened and matured. There is 
tliroughout his works more balancing of colour than fine- 
ness of tone. One of his great aims wa.s optical illusion, 
wliicli lie carried out by a mastery of peispectivo that, 
though not alway.s impeccably corn*ct, n(»r abvsululely 
superior in principle to the highest eoniempnrary piant of 
attainment, w’as worked out by bimself with strenuoii*^ 
labour, and an effect of actuality asttuiisbing in iho't 
times. 

Succo.ssful and admired though he was in r.idu.i, 
.Maiitegiui left his native <’ity at an early age, and never 
afterwards resettled them ; the lioslility of Si|iiaieiiine h.i.s 
been assigned as the cause. The lest of his Jife was 
l>assed in Verona, Mantua, and Komc -ehietly Mantua; 
Venice and Florence have also bei‘n namedi, but. vsithout 
contirmation. 

It may have been in 1 150 that h*- went to Wrona; and 
ho painted, though not, on the spot, a grand altarpicco for 
the church of >S. Zenon, a .Mtidonna and aiigeN, with four- 
saints on cacli side. The Maxim’s J.odovico Gouzaga of 
Mantua had for some time been pressing Mantegna to enter 
his service ; and the following year, I I fill, w*a.^ perhap', 
the one ill vvliieli he actually cstalfiislied hiinsi lf at the 
Mantuan court, residing at first frtuu time to time at 
Goito, but, from December 1400 onwards, with lii - family 
ill Mantua itsiilf. Ills engagement was for a salary of 75 
lire (about ,£'30) a month, a sum so largt» for lliat period 
as to mark c«)iispicuously the high regaid in which l:i‘^ ail 
was held. He was in fact the first painter of anv cininLiie.; 

*’ Jli.^ IVllow-WDikors were Pono t)!' FiTiMni, An- aiio . !' T ! ■, mmI 
to whom <*oiihi»leial»]e secthai'' »>{ ■ t . ■■ a 

; p* lt» he .i.s.'tij'iietl. The nils of rSt James ami i !' i -‘‘le ll**’ 

Mihjeet*< of the heries. St Jaiin’" I x-n -. i. h.i\e heeii 

coiiirneiieetl hy Pi/zolo, aiul eoniplete.l l-y M.i .o I'..* ( M'lfiiror 

St .lames to the Apostk“'hip a]»i)ear i to hi-Hl.i’ *. 'i..' (i« -i.i;. 
c:iiTie<l out hy i’i//olo ; the Mihjeets of S! .1. iii' - 1 ii'l ./m/, hm si-jpoaT- 
iiij? before the judi^e, and goiiiir t<* i v. i iili.-u .c.-l i.: » t ot the lejfeiiti 
of St Chn.stopher, arc entirely hy M.mN’ ^im. 
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over domiciled in Mantua. He built a stately house in the 
city, and adorned it with a multitude of paintings. The 
house remains, but the pictures have perished. Some of 
his early Mautuan works are in that apartment of the 
Castello which is termeil tlie Camera degli Sposi, — full 
CiHii[>ositioiis in fresco, inchiding various portraits of the 
(1 jiiziiga family, and soine ligures of genii, d’^c. In 14S8 

110 went to Rome at tlio roi[iu'<t of I'opc Innocent VIII., 
to paint the frescos in the chapel of the Belvedere in 
the Vatican ; the ilnkc of Mantua created him a cavaliere 
before Ills departure. This series of fresco.s, including a 
noted Ba[»tlsm of CIiri>t, was ruthlessly destroyed by J'ius 
VI. in laying out. the Mu.-^eo I'io-Cleinentino. The pope 
treated Mantegna witli le.ss liberality than lie had been used 
to at the M.iiitii in ciuirt ; but on the wholo llieir connexion, 
which ciM^eil in 1 I’JO, was not unsatisfactory to either 
party. M.uit ‘gna then ivlurned to Mantua, and went on 
uilh a s rics of works- -tlio nine tempera- pictures, each of 
them '.Met .^ijuaiv, of the Triumph of (\*esar- which he 
had prohaldy begun before l)is leaving for Rome, ami 
which are now in Haiiqiton Court. Tho.so .superbly 
invented and designed eoinpositions, gorgc'ous w'ith all 
.splendour <»f subject-mat ter and accessory, and with the 
cla<‘^ical le lining and enthusiasm of one of the niaster- 
.‘-piiits of the age, have always been accounted of the lirsl 
rank among Mantegna's works. They were .sold in Idi’S 
along with the bulk of the Mantuan art treasures, and 
were not, as is commonly said, plunden‘d in the sack of 
!Mantua in 1(330. They are now greatly damaged by 
patchy re paintings. Another work of Mantegna's later 
years was the so-called Madonna della Vittoria, now in the 
liouvre. It was painted in tempera about 11 Do, in com- 
meiiioratiou of the battle of Fornovo, which (Jon/aga found 
it convenient to represent to his lieges as an Italian victory, 
though in fact it had been a French victory ; the church 
which originally housed the picture was built from 
Mantegna’s own de.^ign. The Madonna is here depicted 
with N.iriiius saints, the archangel Michael and St Maurice 
holding her inanile, which is extended over the kneeling 
Frauci-'co (lon/.iga, amid a profll.^i()n of rich fe.stooniiig 
and other aeee^'^ory. Tliough not in all respects of Iiis 
highest order of execution, this counts among the most 
t>bvioii4y beautiful and attractive of ^Mantegna’s works,- - 
from w hich it must be said that the <iualitics of beauty and 
attraction are often excluded, in the stringent pursuit of 
tho-'G other excellences more germane to liis severe geiiiuH, 
tense em rgy parsing into haggard [la.^sion. 

Vasari eulogize-) 31aiitegna for )iis courteous, distin- 
giii^hcil, and praisewoithy deportment, although there are 

111 licallms of his having ht'eri not a liltle litigious in di.s- 
pu>ition. With his fell<»\v-[»upils at I’adua he had been 
alVe' ti iii itc ; and for two of them, Dario da Trevigi and 
Mai -o /oppo, hii retaincfl a steady friemlship. That he 
had a liigli opinion of himself was natural, for no artist of 
L‘n • puL*h ^ oul-.l j;roduco more manifest vomdier.s of high 
and piogrL---i\n attainment. He became very exj»erisive in 
his habit-, lull at times info ililllcultics, and had to urge 
his valid < Tiinis upon the duke’s attention. After liis 
return to .Mantua from Rome his prosperity was at its 
hciglit, until the death «.*f his wife. Hu then formed some 
other connexion, .iiul bi fame at an advanced age the father 
of a natural stm, (bovaiini Anlrea; and at the last, 
iiltliougli lie continued launching out into various expenses 
and schiJiues, he li.id serious tribulations, sindi as the 
banishment from Mantua of Jus son Francesco, who had 
incurred the duke’.s di-]ih‘aMnc. Rerhajis the aged master 
.iViil ccjiinoi.sseur regarded as barely le.vs trying the hard 
nece-.-'ity of parting .witli a biloMil antiipiu bust of 
Faustina. Very hooii after thi' 1 1 impact ion he <lied in 
.Mantua, «>n J?th »Septciiiber loOO In I.'IT a handKumu 
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monument was set up to him by his sons in the church of 
S. Andrea, where h& bad painted the altarpieco of the 
niortuary chapel. * 

Wo havn spoken as yet of Mimtt^gna as a painter and nrohitect ; 
he WiiH no less eminent as an engniver, and is reported to have lM‘cn 
a sculptor and poet as well, tliough we are not aware that any verhcs 
of liis are extant, or that his sculptural practice extended beyond 
making a dniwiiig for a statue of Viigil. As an engiuver his Ins- 
tory is somewhat oIkscu re, partly because he never signed dr dated 
any of Ills ])lati*s, uiilc.-*.s in one single disputed instance, 1472. The 
account which has c ome down to us is that Mantegna begun en- 
graving in Jiome, prompted by the engravings produced by .Bacch» 
rtaldini of Kloreiico after Sainlro Hotticelli ; Boris thoro anything 
)u».sitivc to invalidate tliis accoiinl, c'Xcept the considemtioibtliat il 
would con.sign all the imniunuis and elaborate engravings made by 
Mantegna to tlie last sixti'cu or scvenfeeii yeai’S of hi.s life, which 
sr.*ms a si'unty sjjac** for llu-ni. Ti» g« t over this difliculty, it has 
hi eii .suggest i*d, l)nt witlioiit any evhleiiee, that he began engraving 
\\hih‘ still ill Padua, iiiider the tuition of a distinguished goldeiiiitli, 
Nieeolo. Ho engraved about iifly l>lales, according to the USUal 
rivkoning ; .soun* lliiity of them are imlis]aitable — often large, full 
of ligures, and highly slmliiMl. Among llie principal examples aie 
h'omau Tiium])iis (not the sanio (.om portions as the Hampton Court 
pictures'), A lio-clianal I'Vsii\;i1. Hcicules and Aiitnuis, Marino 
Hods, Judith with the Head of I lolopluMtics, tho Deposition from 
the Cross, flie bntoiiihmenf, tin* JlesuiTeelioii, the Man* of Sorrows, 
the Virgin in a Hrotto. M.iiitcgna lias sonictinies been criKlitoiL 
with llic impoitnnt invention of cngiaviiig Avith the burin on 
<‘op]»cr. This claim c.iniiot be sin-t. lined on a compari.soi) of dates, 
Imt at any rate be introduced tin* ail into upper Italy. Sevend of 
liis engravings arc h.u|M»u*-(‘d to In* cxccuteil on some metal less hard 
than cot»pi*r. Th(5 tecbniipie of biinsiOf ami bis folhiwei's is ehurui:- 
tcri/rd l\v the strt»ngly marked lorins of tlm design, and by the 
obliipic I'uiniiil liati bings of the slsadows. Tin* prints are freipieiitly 
to ]>e found in two slates, or editions. In the lirst state, the prints 
have hccii taken oil with the lolkr, or e\en by band -pressing, atnl 
they are weak in tint ; in the, sectind slate, the printing press has 
been u^ed, uiid the ink is st longer. 

Tlic inlhienee of Mantegna on the style and tendeney of Ids age 
was veiy ni.irked, :ind extended imt only to his own nourishing 
.M.uituau selniol, lait over ll.ili.in art generally. His vigorous per- 
spectives and Irenebant tore'^hortenings pioneereil tlic W’liy to other 
artists : in solid :mtii|iu* t.iste, and ilie power of reviving tlie aspect 
of a remote age willi some .i[)pio.ie}i to system and eonsistency, ho 
distanced all contLni}iorary eompclil ion. He tlhl not, however, 
le.ivc behind liiin ni.iny sdiolars of snperitir faculty. His Ivvo 
h'gilimate sons wi*n* painters of only ordinary ability. IHk 
f.ivonrito ]»npil was known ns t sulo del Mantegna; (.'aroto of 
Verona was another jMipiI, lion -ii'iiori .m imitiitor. Hiovaimi 
IJelliiii, in his earlier woik., obviously lbllow«‘d tlic lead ol bin 
1 in it h<*r-in -law’ A n dn a . 

Tim w'orks painted liy Mantegna, ap.iit fioni his Ireseos, urn not 
numerous ; tliiity-llireeor llu ieabonts aie n-gaiiled as fullv ttutheu- 
tieated. AVe may name, hc'^idch those uln-.idy sjieeitieil — in the 
Naples musi'Uin, St faiplieinia, a line e;(il\ work ; in Casa Mebi, 
Milan, the .Ma<loniia .nid (''JiiM willi * Ii.iiiting Angels, 1461 ; in 
the Trilmne of tin- IJtli/i, floiriier, tim e pieiiires lemarkablo for 
.senipulous ilnidi ; in (he ik liin Mum uni, the Dead Christ W'iUi two 
Angels; in the Jiouvn’, tin* two eelebjated pictures of mythie 
aliegoiy — Parnassus, and Minerva Triumphing over tlm Vicos ; in 
till! Jiondon National H.illi iy, Rn* Viigin and Cliild enthroned, 
with the lkq»tist and llm M.ig'l.ileii, a late examplo ; tho mono- 
eliiomo of VestaK, latel\ bonghtfroni llamillon C.duee; iheTriunipli 
of S« ipio (or I’lirvgi.in Motlier of tin; Hods received by the lluinaji 
Comnionw^rallh), a lempi-ia in ( hiarosi nio, painted only «a few 
iiioiitlis before tin- mantel’s death ; in the lii’crn, Milan, the 
J)ead Chiist, with the two Maries weeping, a remarkable tfm-r dc 
Jorn: in the way of ftuediorteniiiLr, wbieli. lliougli it has a Ktillitea 
appeur« 4 nee, is in count teelinii al jier^jieiitive as .S(«n from all 
points uf \ii‘w. Witli all its e\«'rpiionjil iin-iil, lliis is an eini- 
m-ntly ugly jiieture. It remained in jMaiilegna’s studio iiuaold at 
Ills death, and Avus disjio.sed of to Jiipiiihite debts. (W, M. K.) 

MANTKLL, (Hdko.v AbtiwiNON (1790-1852), born in 
1790 at Lt'wes, Sussex, rose to oniinunue a« a popular 
oxfMJiieiit of geology, and rontribiitud many original papers 
to the literature of the Kcitinee. Educated for the medical 
prfjfussinn, ho first practi.sed in liia native town, afterguards 
in Brighton, and finally at Claphani, near London^ While 
devoting himself with industry and success to tbo. duties 
of :i medieal man, he yet found time to prosecute researches 
in tho paheontology of the Secondary rocks, particularly in 
Sussex — aiegion wdiieh he lian made for ever classical in 
the history of discovery. While he was still a country 
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doctor at Lewes his eminence as a geological investigator 
was fully recognized on the publication of his work on The, 
FoHsils of the South DownSf 1822. His most remarkable 
discoveries were made in the Wealden formations, whence 
lie brought to light and described the remarkable 
Dinosaurian reptiles known as Iffuanodon^ 

Veloroisaurusy and Jtegnosnariu^, The memoirs in which he 
sketched the structure of these strange creatures, and 
pointed out the probable conditions in which they lived, 
were recognized by the (Ecological Society as deserving of 
its highest honour — the Wollaston medal. The Iloyal 
Society also awarded him a J loyal medal, llesidcs these 
and other contributions to the literature of palieoutolog^ 
and geology, ho published from time to time various 
popular works which had a large sale .and did much to 
spread a knowledge of and interest in the science. ^ Tow ards 
the end of his life Dr Mantell retired to London. Tln)ugh 
for many years suffering from a severe spinal disi^ast*, the 
result of an accident, ho continued with uuahatfd 
enthusiasm the prosriLMiti<»n of his favourite scieiitilie 
pursuits, sparing neitlier pains nor expense towards the 
attainment of his objects, and kindling in otlna-s a spirit id 
eager desire to further fhe cause of seieiua*. He wroto witli 
jgreat clearness and attractiveness, so that Ids general works 
wx*re deservedly popular. A.s a lecturer aLo lie was almo.>>fc 
unrivalled for fluency and eloquence. His name ai»peaied 
u^.tbe list of membership of many learned sucictic.i both 
at home and abroad. He died in 1852. 

MANTIMEIA was one of the most famous cities of 
Arcadia. It was situated in the long narrow valley, 
running north and soutli, wdiich is now called after the 
■chief town Tripolitza. Tegoa w’as in the same valley, 
about 10 miles south of Mantincia, and the two cities 
continually disputed the supremacy of the valley. In 
every groat war we liiul them ranged on tipposite sidc^, 
except when superior Lircii constrained both. In the 
Peloponnesus the disputes between Argos and Sparta 
lasted for centuries ; and Muntineia was uhvays an ally of 
the former. In the war between Sparta and Atlnais, 
Mantincia was at first forced to be an ally of Sparta, but 
in 421 it joined Argos in making an alliance with Atb(‘ns. 
The city is sail by Strabo to have been foumled under 
Argivc instigation, by the union of several villages of the 
valley ; thece can be no tloubl that this \va.s dune in order 
to maintain a party in the valley hostile to Tegea and 
Sparta. It is im[)ossible lierc to trace the varying history 
of the town. It was one of the chief members of the 
Arcadian league that liclped lilpaminonda.s to break the 
power of Sparbu It was one of the original members »>f 
the Achmaii league, but deserted it for the H'ltoliaii. The 
Aclueana and Ar.iigoiius Doson ea[)tured the city in 222 
JI.C., and clmngctl its name to Antigoiieia, but the emperor 
Hadrian restored the ancient name. TTie worshi[> ami 
mysteries of Cora at ^rantineia were famous. The valley 
in which the city lies lias no opening to the coast, ami the 
water finds its W'ay, often ogly with imich earo and urtilicial 
aid, through underground passage.s {mfithuthm) to the sea. 
It is bounded on the west by Mount Maaialus, on the east 
by Mount Arteiuision. The river Ophis llowed tlirougli 
the city. The position of the towm in the centre of this 
valley route made it of great military impurtaneo, and five 
important , battles were fuuglit beside it: in 418 n.o. 
Sparta defeated the alliance above mentioned ; in 5d2 
Epaminundas defeated the Spartans and lost his own life ; 

' Of theso the following may hn ciminoraUMl - Thf Woiuh'rs it/ 
Ornlog^, U vols. ; The Medals ot 2 vols. ; Thiui,ihts on a 

Pebble f or PirH Lessons in (irttloifi/ ; A ft'onhf/irat Pjrnrsion rovnd 
ike. Me cf Wight ; J*ic(orial of I'ossi/ ThoaahtK i>n. 

AniinaloHlcs ^ ora Olinipse af (hr fnri'iihfe World its rciculal hg 
llicroaccgiei PetrifactUyns and their Ttadiings, 


in 295 Demetrius Poliorcetcs defeated the Spartans; in 
242 Aratus defeated the Spartans; in 207 Tliilopn nitu 
defeated the Spartans. In the beginning of the Ith 
century b,c. Mantincia had 3000 citizens callable of bear- 
ing arms. 

MANTIS. Probably no other insect Las been Ihe .sub 
ject of so many and widespread legends ami .>upei>titi<ms 
as the common “praying mantis,’' Afuafi< L 

fsee In. SECTS, n/, fani. JA///OV/.r, \ol. \iii n. ir>2). 

The uiieicnt Greeks endowed it with nipf-vmilnial I'Mwcr.- 
(pni'TL^, diviner”) ; the Tiirk.s ami .Hab.s linM iliat i; 
prays con.'^tuntly witli its face tuineil tow^nd'. M* era , th 
Pri)\eiJt;;ils call it Pnijn-hion i^Prir Dita) \ ami lunncitCi- 
! inure or less similar names — prc.acber, s:diit, nun, nu nd; 
j cant, soothsayer, ttc.,-— are wiilcly diiru.seil tliioughoiit 
I southern Euru[)e. Children ask it to .show iJiciii tiie w.i \ . 
I and Moulfet a.ssuivs us tliat it rarely or iiev( r 
I t!n*in ; and it is even rorordod that one .^[iccjincii, w iiicn 
alighted on the Land of St Krancis Xavier, and which he 
cominanded to sing the [»raise of God, loudly intoned ; 
v»-ry bp.'iiitiful canticle. In Xubia it is liehl in great 
e.stceni, and tlit3 Hottentot:., if not indecil wor>hip[»ing the 
local hpecies (J/. a.-, mu- tuneller has alleged, at 
least appear to regard its alieliting u[ii*n nny pcivoii lioth 
as a token of saintliness and an oim n of gotjd toil line. 



Praying 

Vet the.se are “not the saints, but the of lh*‘ 

iii'ioet world.” Tlu3 front t)iiir of limbs are very ])ei‘uliaily 
iiioditied, — the coxa being greatly elongated, while ti i‘ 
.strong third joint or femur bears on its eurvul umleid«i ‘ 
*i channel armed on each edge by strong movable spine 
Into this groove tlie stout tibia is cajuible of elo.dng liki* 
the blade of a penknife, its sharp, serrated eiige !.< ing 
adapted to cut ami hohl. The arrangement is I'^-cntiulIy 
similar to the snb chela of S>fUilla ami Amphip^ils :ifm)ng 
(hiUsTACEA (v-i'.), as Well as to the cheiiceiic .‘'[dtlti^ 
(.see Auaoiixi da). Thus armed, with head rai-eil u[»oii 
the mucU-clongated and seini-eivct prothorax, and with tin* 
half opened fore limbs held ouLw arils in the charai teiistic 
devotional attitude, it rests motionk.ss upon the fi*iir 
posterior limbs waiting for prey, or oce.isii)naIly stalks it 
with slow and silent iiioveineuts, fmally seizing it with 
knife-blades and devouring it. Although ap[»arently in‘i 
daring to attack ants, these, insects destroy great iiunibci'^ 
of tlics, gra.ssliop()ers, and caterpillar.s, and the Jargir 
South American spccie.s e.vcn attack small frogs, liz.od.-, 
and bird.s. They arc very pugnaciou.s, fencing with ilie*r 
sword like limbs “like hussars with .sabres,” t lie Inrg' i ii 
<jiiently devouring the smaller, and the females tic. iii.th-'- 
TheC’liiuese keep them in bamboo cages, and iiiaDii 
like lighting cock.s. 

The elytra of the eoimnou mantis have been ce!n|..ot'il t.» 
.1 withering willow' leaf, a circumstance wliit li ics iin(»ri»b 
ably aids in concealing them from their pM\. ♦Some 
of the tropical form.s exhibit, as ju.rfe(*t iniiinei\ ^i! the 
leaves as tlioleaf insects proper ( Ph ). Hates louiu] 

a mantis on the Amazon whi'h ex.tetly icscmbled the 
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^vllitc ants it preyed upon> while Wallace mentlous ,a 
Javanese species which mimics a pink orchid dower, and' 
“ is said to feed largely on butterflies, — so that it is really 
a living trap, and forms its own bait ! 

The common species fixes its somewhat nutdiko egg 
capsules on the stems of plants in September. The young 
are hatched in early summer, and resemble the adults, but 
are without wings. 

Se« AVestw( Kill’s //i/ A'//’. Mmf of Insects^ 1S40, and forth- 

coming inonogra|jh of tin* t.imiiy. 

MANTU.V (Italian, a fortified city of Italy, 

the chief town of :i i»n)\iiice, the see of a bishop, and the 
centre of a military district, lies Of) miles east-south-east of 
Milan, and -o mil* by rail south of Verona on the way to 
Modena, occ.ipN in^r, :ii the height of feet above the level 
of the Adi i itic, an almost insular site in the midst of the 
swampy of the Miiicio, with their vast reaches of 

reeds and lailruslics. As the belt of ihansliy ground along 
tlio soidli side Can bo laid under water at pleasure, the site 
of the city i»roper, exclusive of the considerable suburbs of 
Tiorgii di Torte/za to the north and Borgo di Sau (liorgio 
to the ra>t, may still bo said to consist/ as it formerly did 
more di.'-tinctly, of two islands separated by a narrow 
channel and united by a number of bridges. On the west 
side lie> Bago Superiorc, on the cast side I^ago Inferiore 
—the b«>mid:iry between the two being marked by the 
An/iJto M Million, a long covered wooden bridge Btretcb- 
ing northward from the north-west angle of the city. As 
aj)proac‘hed from tlie north by the old road, Mantua pre- 
sents a beautiful prospeet with its “towers and walls and 
waters.*' On the highest ground in the cit}' rises the 
cathedral, built after his death according to the jilaiis of 
CJiulio Boiniiiio on the situ of the ancient church of Sts 
Peter and 1‘aul; it lia.s double aisles, a dome-covered 
transept, and a large tower, popularly assigned t<i the 
Roman governor Arius. Architecturally much more im- 
portant is the church of St Andrew’, built towards the 
close of the 15th century, after plans by Leou Battista 
Alberti, and con.sisting of a single barrel-vaulted nave 350 
feet long by 02 feet wide. It has a noble facade, with a 
deeply recessed portico, and a brick campanile of earlier 
date tbiiii the main building. The interior is richly 
decorated with I8tli century frescos. S. Maria delle 
Grazie, couscciated in 1300 as an act of thanksgiving for 
the ce^sritiijii (»f the plague, Las a curious collection of ex 
miff pictures and the tombs of the (Jonzaga family The 
ohl ducal palace — one of the large.st buildings of its 
kind in Kurupo — was commenced in 1302 for Guido 
Bonaccolsi, ami probably completed in 1328 for Ludovico 
Gonzriga : but many of the accessory ajiartmeiits are of 
niufli later <lat*», and the interior decorations arc fur the 
ijio.-t [»ait the work of Giulio Romano and liis pupils. 
Out id'* of the city, to the south of Porta Pu-stcrla, .stands 
tho k.il izzo d'd Te, Giulh/.s areliitectural masterpiece, 
erected for rretlcriik (Jonzaga; of the numerous fresco- 
eiivered Lluiiiiher^ which it contaiii.s, perhaps the most cele- 
brate il is the 8.ila del Ciganti, where, by si combination of 
mecluinied with artistic devices^ the rout of the Titans still 
contending with artilhry of upturn rocks against the pur- 
suit and thunderbolts of .Tovi; ap}>ears to rush downwards 
on the siiectatnr. Among the educational institutions in 
Mantna are an academy of arts and sciences (Arrademia 
Ver^ili(iift) occupying a tire: Iniildhig erected by Piermarini, 
a public lil-rary fminded in 17^0 by Afaria Theresa, a 
muscuTij of antifjuities dating from 1779, a good botanical 
garden, and an observatory. 'J’he Monte di Pieta was 
established in 1484, the civil hospital in 1440 ■ Oil, beer, 
leather, and playing <irds are the chief products of the 
limited local industry. The population increased from 
2fi,(>87 in 1671 to 26,048 iu 1661. Asa fortress Mautua 


was long one of the most formidable in Europe, a force of 
thirty it} fc^tythoiiaahd men finding accommodation within 
its waUs had two serious. dtf^tB-rthe mar^y 

climate "told heavily on the health of ^theL^^^ai^ison, and 
effective Borties were almost impossible, ! , .. 

Mantua was originally an Et ruscan town^ and n^^^gtjl|' a strong 
Etruscan element in its popuhitiou during the Koin^'^isHjpd. Iv 
was a Koiiiau municipiuiu ; but Aliirtial calls it littfe and, 

had it not been for Viigil’s interest in his imUvo' pkoolfilkd:'] 
expulsion of a nuiiiber of tli<; .Mautuaiis from their laii^sj 
of Oetaviau’s soldiers, we should i»r(»bahly have 
no! lung ol* its existiuiee. In faiS the Lombards founi^ Mahtua li 
walled town of some slreiigili ; iveovered from their grasp ih 
by the exarch of Uuvenna, it wjis Mgjdii captured by Agilulf iu^OOl. 
The nth eeiitury was the ]K rioil of e]»iseopal su})remacy,^ opd 



to the, eompiest of Mantua by the emperor Henry IV. m 
Kedu«*fd to obt-dieiiee by Matibhi in 1113, the city .obt^fljpd * 
liberty on lier death, and iiislitiiled a conuninial govenim0l(t'of .Ijja . ' 
own, xu/vet -impn'iat! just it in. It nfterwards joined the ^mbldd , 
League ; and the uiiMieeessfid attack iimde liy Frederick II.' 
brought it a conlirmalioji of its privilegi's. Hut after. a period 
internal iliscord Lutlovico (ion/aga attaininl to power •(1328X 
was recogiii/ed as iii»]ierial xi' ar (132‘J) ; and from that time 
the death of Ferdinaiido Catbo in 1708 the (Jonzagaa were inasteij^/, 
of Mantna (see CJon/ao v, vol. x. ]•. 772). Under Gian Francesco Hi", ' 
Ludovico, ami Federico II., the rn'.st duke of Mantua, the ciiy rose* 
rapidly into iinpoitaiit-e a^ a si-at ot industry and euUiire. Cloiinod- 
iu 170*8 us a iief oi the* unpin* by .)i*sipli 1 ,, it was governed fir 
gieati*r part of the eriiturv by tin* AiiMiians. In .Tnne 1706 it 
besieged by Fi'a]M>hon; bill in spite of lerrilie bombanfnfOliW’iB V 
bebl out till Fc'lnuaiy 170?. A tin re days’ boinbardinuiit ill 17901' 
again pl.u*ed Alaiitua in tbe li.imls ot the Au.strians ; and, thongU:' 
restored to the Fren(*U by tin* ]« ace of Liineville (1801), it becamo\ 
Ausliian onee more from JM t till ISOit. In tbe years between 1849>' . 
and the city was tin* s«*ene ol violent political persecution. ■'*'i^ , 

Iiesidi's Virgil, ^lantiiu counts among its celebrities SordeH<Kv 
the ITuvcnyal C’astiglioni, I'olengo the writer of macaronki 

nml Poinjiona/zi the ]dnloso|»lu*r ; ami it hiut,^|^. long mil of 
Jiisturians llomsimuidi (eeclisiaslieal atlairsV,’ Posseviuo, Di^nO 
Arnedei, Visi, Tonelli, and fount ( ’ai io d’Areo. '■ 

i au*!. Snsniii, ytnn o pro^petto pittin »\ .f r , t/i Afttnfova^ Mantus, 

d’Ains uiti f tit [ft i toltjitu <// Ahtutora, Maiituu, 1857, and 

.Muntiui, lS7i. , ’ 

‘ » 

MANUCODK, from the French, an abbreviation' otp 
Afnnvrodiata, and the Latinized form of tlie ^Mahiy ^ 

th'tiuda^ mcuniiig, .says CVawd’urd {Afahn/ and , 

Dlrdouftrf/, p. 07), the “bird of the gods," and a udniijv! 
afiplicd for more than two hundred years apparently^ 1;0s,, 
Birds-of-puradise in general. In the original sense 
inventor, ^loiitbeillurd ill at. Xnt. Oiseaux^ iii. p. 

Afi! intrude was restricted to the King Bird-of-pamclise .and 
three allied .spcci(*s ; but in English it Las curiously Ibacrii. , 
transferred^ to a small grcnip of specicR whoso rolationslli^ 
to the Paradiseuhe Ims been frccpicntly doubted, and : 
be considered uncertain. I’Le.se Manucode.s have agl^y , . 
steel-blue plumage of mucli beauty, but are easil^^V 
distinguished from other birds of similar coloration by. 
outer and middle toes being united for some dktanp^, and,.^-.* 
they arc veiy remarkable fin* the e.xtriiordinary eoDVol|4^dd^J 
of the trachea, in the mal(‘H at lea.‘^t, with which singulaii^^ ; 
structure is correlated the l'»ud and clear voice 
birds. Tlie convoluted portion of the trachea lic6., off . 
breast, betw’ocii the skin and tlio muscle.s, much as is fppnd.' , 
in the females of the genus lUtynehant^ in the^malCjll ; 

Uurassows (Crnridiv)^ and in a few other birds, but 
unknown elsewhere among the Passrres. Tbe ■ 

are peculiar to the Papuan Sub-region (includ in!g,^^ei^yft >^! 

* Munucodiota waw used hy Brisson {Ondihologieii 
genoru* term eijuiviilcMt to the Liunu^un Paradiaea , . 
when .seiontifir: Tuinies to tlio binls hguredfiby 

called the subjert of oiuj of them {PI. mlufli. 684), ^ 
chahfhm^ tho first word being apparei«tly an lUiMdimM 
tli*» iiauiti of Brissi»i’s genus to wliieli ho refoiTOcf lu ’ 



sonic writei*M li:ive taken it as ovidcuco of an inten^n 1 
genus by that iiaiiie, and lieiico the impofiatipn 
aciciitific uoiiieuclaturu, and the EnglUh fona' to / 
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the peninsula of Capo York), and comprebend^ according to 
Mr Sharpe {Cat, B, Jfiueum^ iiL p» 164), twogenorUy 
<for the first of wbicliy' dietinguishod by the elongated tuftp 
on the head^lMi ad(^t« Lesson’s name Phonytjama, and 
Y3r the secon4i;Wvivi^ no tufts^ but the feathem of too head 
crispedy thikitj Of and Mr W. A. Forbes {Proc, 

.ZoqK pb 349) observes that the validity of 

the aeparation'(which has nov yet been generally acknow- 
Jedged) bcfO^rmed by what :s n:^w known of their tracheal 
formatioi^'^Of Phonygama Mr Sharpe recognizes three 
spede 8 |i^^:jt 0 ratf(frmt (the type) and 1\ jamesi^ both from 
Jfew GaktaSy and P, gouldi^ the Australian representative 
spedieS; 'but the first two aro considered by Mr Elliot (////.s-, 
1878, jpi 56) and Count Salvadori {Onutol, </< lla Pitpaasia^ 
dh p. 610) to be inseparable. Tliero is a greater unanimity 
in regard; to the species of the so-called genus Mn7inro(lia 
proper^^ of which four are admitted — M. rhalybeata or 
•cAofy^^rom north-western New Guinea, M. coinriei from 
thom>tttihHBastern part of the same country, Af. aira of wide 
.^^^j^iribatioa ^ within the Papuan area, and M, johinnh 
i^^oliair to the island which gives it a name. Little is 
known of the habits of these birds, except tliat tlicy are as 
already mentioned remarkable for tludr vocal powers, which, 
in P^ hraudveidy Lesson describes (Toy. la 
.Zoologie, L p. 638) as enabling them to jiass through every 
note' of the gamut. Mr Wallace (A;ni. XuL Jlistorify 
•aer. 2, XXI p. 476) remarked tliat M. aira was very power- 
wful and active, clinging 8U.si)ended to the .smaller branches 
of tretto, on the fruits of which .slono it appears to feed. 
M,]g(Mdi^ according to an informal) t quoted by Mr Forbes 
4 rapm), frequents in pairs the dense palm-forests, perch- 
ing bigh up, uttering a very deep and loud guttural note ; 
it IB graceful in its movements, evimdng more curiosity 
'than timidity on being apiiroached. As with members of 
.the Paradueidm generally, the iiidification of the Maiiueodes 
•k still shrouded in mystery. (x, s.) 

.MANUEL L, CoMNKNUs, emperor of Constaiitinoplo 
from 1143 to 1184, W'as the fourth pon of John II. (Calo- 
* Joannes), aud was born about the year 1120. He sue- 
•t)eeded to the imperial cnisvii on April 8, 1143, having for 
initial qualities been nominated by John to the 
iinharitance in preference to his elder surviving brother. 
During bis reign of thirty-seven years ho was involved in 
ub^St, perpetual war, in which he displayed much more 
•- 0 iif'tne;’C 0 urag 6 of a soldier than of (ho prudence and skill 
tOf a Obinmander. In 1144 the imperial general Demetrius 
Qtojtos brought back llaymond, the Latin prince of Antioch, 
allegiance, and in 1145 Manuel in person drove out 
had invaded Isaiiria, and compelled them t > 
on hi.'*, own terms,* In 1147 he granted a 
through his dominions to the crusaders under Louis 
Franco and Conrad IIL of Germany, but secretly 
'them by every means in his power, and sent 
the Turks of their approach. In the following 
AAti;ni^l^amo involved, along with the Venetians, in a 
of Sicily, who had taken Corfu and invaded 
episode of the campaign towards its beginning 
1^ lopalsa beyond the Danube of the Patzenegues, of 
— ^ "Ijna took hostages for their future goovl behaviour, 
srking his host at Corfu before the end of the year, 
1 the fortress in co-operation with the Venetian 
"inhabitants, after a long siege, in which ho 
prodigies of personal strength and valour, 
|S3',tn 1149. Manuel was now prevented from 
%m by a diversion made by the »Servians and 

® p.Qn .the Danube, who were not completely 

yj, . jtwitil' 1 162. In that year Manuel was repuLsi ' 
’byvi^'4^^ Cilicia, but in the west his troops obtained 

Brundisium, and other pl.ices of 
'thiportone^ Aj^nU The course of Italian 



politics, however, deprived him of the means on which he 
had reckoned for enabling him to rounite southern Italy 
with the Byzantine empire, and after tlie defeat of his fieet ^ 
at Negropont he concluded a peace with William, ItogePs 
successor, in 1155. The next important war of Manuel’s 
reign was waged against the Hungarians from 11G3 to 
1168 ; it came to aii end in the latter year with the hanl- 
won victory of the Byzantine arms at Zeugminnm (Seiulin). 
Less successful was the expedition under Andronicus 
Coiito.stcphau us against Egypt in 1169, when the combined 
forces of Alanuel and King Amalric were compelled to 
withdraw from before Damietta. From 1171 to 1174 
!Maniicl had a war with the Venetians ; and in 1176 he lod 
in person an expedition against Kilidj Arslan, the sultan 
of Jeonium w’hcn he sustained a disastroiLs defeat at 
Myrioeephalus, and was compelled to sign a dishonourable 
t^eace. This disgrace, although partially retrieved by a 
somewhat more succes.sful expedition in 1177, so preyed 
upon the spirit of Manuel tliat he ultimately succumbed to 
a slow fever on September 21, 11 80. He was first married 
to Bertha (Irene), a relative uf Conrad IIL of Germany, 
and afterwards to Maria (Xeue), daughter of llaymond of 
Antioch ; Alexis II., his son by the latter, succeuded him. 

MANUEL IL, Pa LA.oiiOors, emperor of (kmhtantinople^ 
was born in 1348, and succeeded his father, John VL (with 
whom he had been associated since 1375), in 1391. At 
the time he was a hostage at the court of Baja/xt at Nicaxi, 
but succeeded in making his escajie ; he was forthwith 
besieged in Constantinople by the sultan, whose victory 
over the Christians at Nicupolis, however (September 28, 
1395), did not secure for him the capital. Manuel 
subsequently set out in person to seek help from the West, 
and for this purpose visited Italy, France, and Germany, 
but without material success; the victory of Timur in 
1402, and the death of Bajazet in the following year, were 
the first events to give him a genuine re.'^pite from Olloiuuu 
oppression. lie stood on friendly terniK willi Mahomet 1., 
but was again besieged in his capikil by Amuralh II. in 
1422. lie died in 1425, and was bucceeded by his ton, 
John VII. 

^lANUEL L, emperor of Trebizond, bui named the 
(Jrcat Captain (6 crTpan/yiKtoraTos), was the second .son of 
Alexius first emperor of Trebizond, and ruled from 1 23S 
to 1263. Whatever may have been his military skill, cn* 
his personal character for bravery, he was iinabhi to <lelivci- 
his empire from vju<.salage first to the iSi ljuk,^ and afUr- 
ward.s to the Mongols. He was the fouiidLi* of the church 
and monastery of fc>t Sophia at Trebizond. His prodecesaoi- 
wa.s John L, Axuehus, and his eldest son, Andronicus IL, 
.succeeded him. 

Maiiutd II., tli»» dcsiviuhint of ManiU’l 1., o ii-miHi only a ftw 
iiioiith.i in i;j22-33. Manuel III. nigiicd Iroiu i:ilHi to 1417, but 
Iho only inltTPst attaching to liis name artsi s Irouj Ids connciieii 
with Timur, wIioho vassal he wm.s. 

Si*o Kinhay, Medieval Grrrcr und TnhUtnid, 

MAN HUE. The term “ manure,’* though formerly ap- 
plied only to the excrcnuiits of animals, cither alone or 
mixed with straw, is now more widely usetl, and is given to 
all subbtanccs, or mixtures of substances, which are added 
to the soil in order to increase its productivene.s.s or to 
restore the natural fertility lost by repeated cropping. 

The subject of manures and their application involvtv< 
a prior consideration of plant life and its rocpiircnieuls. 
The plant, growing as it docs in the soil, and Mirnmndcd 
! by the atmosphere, derives from these two sources its 
iiourK'.hment and means of growth through the variuiis 
' stagc.s of its development. From tln-'C sources, each 
I cijually indispensable, the plant obtains.;lic iiiitti ri.ils which 
it ha*» the power of elaborating ami building up to formil^ 
own structure. 

are eom[»«A>»;d 


Chemical analysis h.i'^ showii that 
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of water, orj^anic or combuatiblo matters, and inorganic, 
incoinbustible, or mineral matters. These last are left as 
the ash when the plant is burnt. The elements forming 
tlie organic portion of plants arc carbon, hydrogen, oxygen, 
ami nitrogen; the niiiuMal portion, or ash, consists prin- 
ripally <d' lime, magnesia, [lutasli, soda, oxide of iron, 
phv»sphorie acid, sulphnric aciil, cliloriiio, and silica. 

The atmusidiore is llie great storehouse of organic plant- 
fooil. The carl ionic acid alw’ays present in the air is, as 
is w’i‘U IvTUAVii, eagerly taken up by the leaves of plants, all 
of which have tlio puwer of decomposing oarhonie acid, 
giving off its o.\} i^cn. and as'^iiiiilatiiig its carbon. Uoughly 
.^peaking, tin cl’ fenrths of the dry substance of all plants is 
ilcrived troni I lie atmosphere. 

lender conditio 'IIS of natural growth and decay, when no 
crops arc gathcriMl in, or consumed on tlie land by livestock, 
the licibagc on dying dowai and decaying returns to the 
atniuvj'li' j- • and the soil the elements taken from them 
duiing lile; but uinler eulliNaliuii a succession of crops 
rteprivc'^ the land of the coiKstiluents whirli are essential 
to lieakhy and luxuriant growth. Without an ailequate 
i jiurn to tlie laml of the niatti rs removed in the proiluce, 
it', fertility cannot ho inahitained for many years. Jn 
r-cwly o[»eiicd countries, where old forests have been cleared 
emd the land hronght info cultivation, the virgin soil often 
p'Ksfsse.s at lirst a high degree of fertility, but gnidiially 
[iroductive power decreases from year to year, (iene- 
rally "[leaking, it is more convenient to clear fresh forest 
land than to inqirovc mor(3 or less exhausted virgin land 
1-y th*' ajqiliealion of inannre, labour, and skill. Jn all 
don^oly peopled countries where such a mode of cultiva- 
tion cannot be, followed it nece.^sary to resort to arti 
lieial means to restore the natural fertility of the land and 
maintain and increase its [troductiveiiess. 

d'he re^earehos of Liehig, Wiegmaiin, IViL^lorff, and 
*ithers Ivive proved IiovoikI doubt the im[>ortant functions 
*if th'3 mineral constituents of the soil in relati^m to plant 
life. The gradual removal of phosphate of lime in the 
tillage of djiiry di^trh ts, or the removal of other mineral 
nuitt'U’- c-'-ential to tlui hf’althy grow’th of farm crops, 
certainly im[io\erisli**s tlie land, 'riie cxhanstiini of tlio 
roil is can^eil in a much more marked way, how^ever, by 
the rapid loss in available nitrogenous plant food which 
foils sustain wdien under cultivation without manure. 

Agricultural improvements manifest Ihcnuscdves in two 
dilrerent directions- tlie mechanical and the chemical, 
rridcr mechanical impnivement the physical condition of 
tiicfc-'ii is bettered and it-r. latent stoics of jilaiit food brought 
into acdoii by mechanical means, such us ploughing, snb- 
" iliiiL', >t“:im cultivation, S:c. The introduction of new' 
i:i'. I su[M‘iior airricultural implements, irood systems of 
unricj*, and intelligent divisi(»ii of labour characterize 
t!ie {jr-t j^taL'o of jirogre>,s in agriculture. The second 
• l.igv i- markt'd l^y tip* ap[)licatioii of chemical princijdes 
to [a c!; .d .i_M icnltiiro, an ipiilication shown liy the intro- 
dn^ri *11 t f a iat;>»iMl system of h cdinL'", a proper rotation 
ol cri.q- , 111 i cidi'lly the use id' clifniicul, or artificial, 
manuf f.*r :!. • piojin^.; of le'.toring the natural fertility 
of the '•»:l .Jiid iu* I M-hvj: its [irodiiclive jiowers. 

The* aid whifli ihcnii-liy lias rcndi red iluring tlie last 
twent} -tiv e* <jr thiity v.ii.s to pmctir'al agriciilturo has 
greatly prornntfd a.'rliMiltm.d irujiniveinfnts ; and farming, 
w'hich M in a large mea iii. ihqipndent for success upon an 
economical 11=^0 of in.mm.-',, is imiw being carried oil much 
more lationally than in foinur time.". The proper appli- 
cation «*t various kind^ nt mannre.s is one of the most 
]>ioniim*rit features .siu c'^'^ful moilern farmings 

III considering the economierd use of manures rm the 
land. rf*irard niu.st be had to the folhiwiiig points ; -(1) the 
p' juircnjents of the crops intended to be cultivated; (2) 
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the physical condition of the soil ; (3) the composition of 
the soil ; and (4) the composition of the manure. Briefly 
stated, the guiding principle of manuring economically and 
profitably is to meet the requirements of the crops intended 
to be cultivated, by incorporating with the soil, in the most 
efficacious states of combination, the materials in whicli 
it is deficient, or which the various crops usually grown 
on the farm do not find in the land in a sufficiently avail- 
able condition to ensure an abundant harvest. 

Soils vary greatly in composition, and hence it will be 
readily understood that in one locality or on one particular 
field a certain manure may be used with great benefit, 
while in another field the same manure has little or no- 
effect upon the produce. Although increased attention has 
of recent years been paiil to the chemical composition and 
properties of soils, there is still much room left for improve- 
ment, for many farmers disregard almost altogether the 
composition i>f their liclds in buying artificial manures. 

It has been pointed out by Hir John Lawea that in. 
actual English farm practice there is, speaking practically, 
a sianilard of natural produce whicli varies within certain 
liniiLs, as influenccil by seasons and management, and 
which cannot bo permanently increased or reduced by 
cultivation ; anrl further, when land is spoken of as being 
in “ good condition,” reference is made only to the teni- 
[loraiy rise of fertility by means of the manures employed, 
while by land “out of condition” is signified the exhaus- 
tion of the manures by the removal of crops, loss by drain- 
age, A'c., and that the soil has merely gone back to its 
staiulanl of natural productiveness. Some soils, indeed, 
contain in their natural condition hardly a sufficient pro- 
portion of available elements of plant food to yield 
remunerative crops ; such soils are naturally barren, and, 
although by the constant use of manures they may be 
improved and may attain some degree of fertility, they will, 
if left iinmamired, speedily revert to their former natural 
unproductive state. 

The principal constituents of manures arc — nitrogen, 
in the form of ammonia, nitrates, ami nitrogenous organic 
matters; organic matters not containing nitrogen (humus); 
phosphoric acid, [lotasli, soda, lime, magnesia, silica, 
sulphuric acid, and chlorine. Of these constifcnentiahj^far 
the most important arc the nitrogen, phosphoric acii^ Irod 
potash, ami these will be con.sidercd more in detail 

1. W/V/VK/#'//.-- Xolhiiig so much aftects the productivc- 
ncs.s of soils as nitrogen, wlien it is supplied to plants in a 
form in wdiich it can lie assimilated by them, and nothing 
is more readily removed from the land, either in the crop 
grown or, in the form of nitrates, by drainage. The “ good 
condition ” of land, to wliich allusion lias been made already, 
is, in a great mcasun?, tlie fertility which has been imparted 
t > the soil by the nitrogen su[»]»lied to it, while the “ natural 
productiveness ” may be taken as that due to the phoB- 
phtiric acid, potash, and other mineral constituents of the 
soil. 

of Xltnujt nftHu Pbnd Faotl. — In the case of a crop 
grow ing umler iijiliiral conditions, and not removed from 
tin; land, tho mineral constituents taken from the soil, 
and ciirbonaccuus as well as some nitrogenous organic 
matter, principally derived from the atmosphere, are 
returned to the land, and a rich carbonaceous soil or 
bnimis is produced in the course of years. Such a soil is 
cajiable of supplying for a con.siderablo number of years, 
wlicn under cultivation, the nitrogen needed by the crops 
grown on the land. This supply of nitrogen,^ however, 
gradually becomes exhau.sted by repeated cropping. The 
atmosphere, in addition to free nitrogen ^s, which consti- 
tutes about four lifths of its volume, contains but very little 
combined nitrogen in tho forms of ammonia or nitric acid. 

!SL Boussingault's experiments clearly show that plants 
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do not possess the power of taking up by their leaves and The fiirther investigations of Dr Vodekcr, Professi.r 
of .issiuiilating the free nitrogen of the air. This cJnelusion Fmnkland, and jM easts Lawes and Gilhert upon the 
has been verified V the extensive researches of Messrs drainage water from cultivated soils show tlmt a considcr- 
Lawea, Gilbert, and Pugh. The nitrogen contained as able quantity of nitrogen in the shape of nitric at iti pass' s 
nitric acid and ammonia in the air, and descending upon into land drainage, and that this loss of nitrogen is imich 
the laud in the shape of rain, dew, or snow, though, greater than tho total amount supplied to tin' land l.y tin- 
without doubt, adding to the supply of nitrogen iu the Mill, rain and dew. The results which Messrs i„i\M'. 'an<l 
is altogether, insufficient to meet the requirements of re Gilbert obtaineil in their experiments on tlio i ..ntii.uous 
munerative crops. The experiments of Messrs Lawe.s .and growth of barley at Ib.tlmmsted from lS.5d to ullonl. 
Gilbert and ProfesworWay show that the average proportion as is shown in the following table (I,), direct cvidenec <.i 
of nitrogen deposited annually upon one acre, of land at the insulliciency of the atmospheric .siqiply of nitiogen, and 
IvothamstclH, St Albans, amounts to 7-21 111 , of whiih qiuin- of that pru.sent iu the .soil in tlie form of nitn.genou.s 
tity 6'4C lb occur as ammonia and '7~> Ih as nitric arid. organic matter. 

TauLE I. — ^fr,sS7's LiUrrs awl ^HlhvrCn Ki'prrhnriit'i nn fhr (ifcwtU >,f irhntf an, I Barl'if, war r tn'nr n,i th ' sa/nn Lar.1, 

intinntf. ,ind ?/•//// d/ih'n'nf I'i'ihls of MftVin/'. 

I’roflufC JH I \<'n* ( \\fi t/f j.i'i \nr»u!. ). 
luvsM’tl (’itrn 

Mnmnes pel Acic Jilt Anniiin. ' 'inl.i! Sfj.itv 

tjii.iiitti) . J 'WrluhL JUT Till l.i 1. ; 

l‘J YimisTJ ^i>ars IJ Yimih 1„' \fiiis'J1 Vi.i's l‘J Vi i:^ l ! Vi I'-'s 

, Js : Ishl 7o I Js.Vj-7'» is.'ij »: ; , jMiJ 7.'i. ]y 1 i -m 7 . i'^ . ' : , 

}\firaf.'‘ I 

rnmnnnrcil oontlnnnimly 

MiniGVil iiiJtiiurftt iilmti* (Joii ll, Hnlphiiii* nl pot:i-li, loi) l|i sulpli Uv <•! ^ 

1(»0 H) .milpliutP tit anil of ‘iiijw.Miihosiiiuiii* injulo ft . mu 

lb bttm* asli, ITid 111 siilplinni' nciil nf TT “pcflif .ni'l u.iit*n T 

AirtmonTA fuilts .ilnm* fi»r Isj.'i, jupl pncii yc.’irMiiCf ; iniiifiul iiiaiiUM* in 1^41 t 

(♦’tUlnl parts of snljilinit* :inil ntmvitli- nf ttuiitMuiisi <it fonitiK'ict ) » 

Aimininiii stiUs ami ininmiK i,llu' s.nm* imri< uiN a.s in N<i. ami tiOn U, » 

aiiiinnni.i salts.) i' 

Farmyard nninurr (! I tniis rtt i \ \ i-.n ) 

JUr’ni- i 

Unman tired contiimotislv 

HUnertil manurn iiUnn* t 1li MilplKitf nt imidsh, loolli sulplialf of smln, » 

100 lb »ulpliate of nnipttn -id, .nul t wts. t>l Mipt H'liospluat N) > 

:^iilierpho.sp|)nto jilttm* t’s'i 

, Aniimmlii h.illH iilom* (•_*<((! 11.) 

Nitrate of suda (‘J7r» 11.) 

Aminunitl HulU and nuUfl.iK. flln- same nm.inils as in No ami i'<m» n. , 

ininnonia aalls.) ' \ 

Nltrulv 6t 8 im 1;» and niineiaN. ( 1 lie vatm* nmi'M.ili as in .No. *-*, and J7" lit i 

nlLrate rif sodti.) 

Fannyard nnimire fl-l ions yc-ai ) 




Tlic liotliiimsteLl suil is a motli'ratuly stiiV uno, of con- 
sit Icmblo anil contains imturally the mineral elements 

of plant food in ahnndancc. ; thus it has been po.s.sible to 
grow corn crops for over tweiity-tivo years without any 
maiiuro (Plots 1 ). Tlic croii.s in lln^ second jKiriod of twtdve 
years were, however, loss than tlioso of the first ])criod, ami 
in neither case wore full ero[»s obtained. While the 
aj>plicatiou of mineral manures alone (Plots 2) produce.! I 
only a slight increase in tlie case of the wheat, ami rather 
better, though itoor, results with barley, nilrogf-nous 
manures, applied to the land Mtlier in the sliape of 
ammonia salts or nitrate of si>ila, produced a strikingly 
largo increase. The experiments further show that while 
good crops, both of wheat and bailey, can be. grown ]»y 
the annual application of 1 I tons of farmyard manure 
per acre, the best I’osults are obtained by the use of a mi\ 
tiiro of mineral and nitrogenous manures. 

fn Messrs Lavves and ( lilbert’s expeiimeiits the amount of 
nitrogen removcAl in diUVrent crops was determined with the 
following results : — over a period of thirty-two years ^lo 
1876), wheat yielded an avorago of 20*7 Ihof nitrogen per acre 

‘ l^revimis croyidni; tunii|K willi fanny ml maniin- ; IS |o. 
Uarlej; 1841, jicjim* ; 1S4*J, win* it; nats; tlu* I:i.st fi)iir (TDpi 
uainonurod. First exj)nriiii»Milal wheat i nip in 1.S41. Wheat c\ fry 
ywiiinro ; and, with soirm o\fc})tit»iis, iifurly llie sumo df.senptmii of 
fnainm on tho saino plots eafh year thpecially during tin* la^Jl 
twenty-six ysars (18.')2 aud .siiu-i*). Utdtvs.s otlH'rwi.so statfd, (lit? 
inannroN are ' 80 WU ill the antunin lifl'orc the t>eod. Area undi r e-\- 
l>erimeiit about Ilf acres. 

* l*rovioua cropping : — 1817, Swedish turnips with dung and super- 
phosphate of limo, the roots earted olV; 184M. Imrley ; lSi\\ chna r ; 
I860, wheat ; 1851, barley inauurcd with aimnouia salts. First ex- 
porimcatal crop iu 1862. Barley every year {>iiice. 


jiCT an. mm without any manure, but llie nnnnal 3 ield h;i- 
decre;i'-.ed from an average of over 27) Ih in ihr tir.st ei;:lit 
tc» Ic.ss than 10 lb in the last twelve years, and since 1 > 7 ."' 
it has been still less; over a period of Iw eiity* four y ear.-, 
barley, when iinnninurcd, yieldeil an a\crage of If 

iiitivgeii per acre per annum, but with a decline fnmi i !2 H 
iu the tirst twelve to ll*r» in the la.st twelve m*.ii>. 
Kxperiments similar to tho.-.' on wheat and b.iih \ ha\i. 
If ell made on oats, rout erop.--, legiuuinon- .md gras: 
irop-, all show*ing the gradual decline in ]>ioiluce when 
grown rontiniioiisly withmit nitrogenous inanure.s and ]jrov- 
mg that the soil and not the :itmo.vplieie ib tlie chief 
source, of nitrogen in plant.-, in face of these re.-ults 
the “mineral tlmory’’ of biebij.:, which attai hed but .-in.all 
valut' to nitrogen applied (o the soil in the form of nitro- 
genous manures, and maiiilaiiied the sullicieiuy the 
ammonia of the atmosplieie fo»‘ su]*plying the needs of tin? 
plant, eannot be accepted without rivscrve. 

Xotwithstaiiding the great etlect produced b\ the 
nitrogenous manures, two-thirds of the nitrogen Mi]»i»ried 
was uiirecovered in the increase of crops when tlie ammonia 
salts were supplied to wheal in autumn. When, howe\. i 
nitrate of soda was used, which is .always applied in tiif 
spring, tho quantity left unrecovered w ls not nnidi n...rc 
than half that supplied. 

Tho following table (11.), by Messrs l.awes and tidl ert, 
shows the amount of nitrogen recovi’iod, and the :uii< unt not 
reeovered, iu the increase of the cro]),b‘r .-iipiMifil in 
manure, to w*heat and to barley 4 e<pecti\ely. tlu? result 
being in each case the average over a pciiod of twenty 
years ; — 
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Table II. 
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Whcui 


Barley. 


3l.iiuirin)r (luaiititicn \H*r Ai‘i« 
lH*r Annum. 


Compirx miiicntl iniinmi- and 41 tt> of 

nitxdgrii :iH ainnuiiiia 

Complr.x nilrrrul ii\iiiiau- uinl o'r-iMiof 

liilJTdircii as uiiiirKini.i 

mini ml m iinuo and S2 ll> of 

ldiniv;t*n as ainMiniii « 

<Tomiili*\ iiiini’i.il ill. inure and 12’J tti of 

iiitro'.;iMi iks .iMPUdiuii 

('oinplox mini ml nianuiv and Lti'l lb of 
nilro'jen as uinnu'iiuu. 

* Cmnplex m.n ’i.al intinure .ind SI* lb of 

liitnii;eri as riiliuti 

roiiipli x mineral and r.ipi* <:iki! (61 'To Hi 
of llltl 

KHi'ii,>'.Td ii)anui*u (about 1*00 lb 

Itll.OKlMl) 


20 War*! 20 Years 


1852 71. 18o2-7l. 

lie- Not n*- 


foviTi'd 

CtiVtTCU 

Ue- 

Not re- 

in In- 

ill Iti- 

covurt'd. 


asi'. 

1 ('vruiic. 



If 


4S 1 


! 1 


19-8 

WV2 


1 !- 32 0 071 

I t 


2S5 

71-.1 




54*7 






C3-7 



10-7 

S9-3 


'riiii question will naturally be raised, What becomes of 
the onfi'half or two-thirds of the nitrogen which is not 
ri‘coverod in the increase of the cro})s ? The examination 
of some seventy samples by Dr Voelckcr, and a number 
of independent determinations by Dr Frankland, of the 
drainage-water from the experimental wheat plots which 
yielded the above results throw much light on this hiss. 
The following table (III.) contains a summary of some 
of the more important results obtained. 

rAiu.K III. — Nitrogni as Nitrates ayid Nitrites^ per 1 00,000 
Drainage Water from PloUt differently ManiLreil, in the Euperi- 
mental Wheat-field at Kotfuimstedy What every year^ eommencing 
1814. 


Mean of Or Vot-lcK-er's niul Dr KraiiKluiHlN 
RortUltN. 

ii.rntx. 

Nitrogen. 

V.imiv.oil rnuiiuro... . 

« 

1-204 

Witliout uiannn* . 

11 

o;{;.H 

CiiiiipU-v TniiiciiU j 

11 

0-4-28 

|tii. ami 41 fit lutio^cii ;W9 Hinindniii 

n 

o-S 2 :i 

] In. and S2 1ti tiirrofi:(Mi an niiitiKuiia 1 

11 


l>ti. atid I 2 .UI 1 nitM*^'«>n anaTtMiionm 1 

11 

1 

rUk and 82 Uj niirnceii :ui iutrHt(*...| 

JO 

1 


These experiment.s show how great may be the loss of 
nitrogen by drainage when ammonia .^^alts or nitrate.s are 
liberally applied to the land in autiiiun, should there bo 
much wet weatlicr in winter, or even when applied in 
spring if there be much heavy rain ; also, that the quantity 
of nitrogen in drainage water as nitrates is increased in 
proporthm to the amounts of ammonia or nitrate employed 
on the land. Assuming that from one quarter to ni^-irly 
one-half the annual rainfall descends more than 40 inches 
below the surface, every inch of rain passing through the 
drains and carrying with it one part of nitrogen in 100,000 
of w^ater, there will be a loss of 2^ Ib of nitrogen per acre 
from the manure. Dr Voelcker’s analysis of the drainage 
water of a wlieat field manured in autumn by ammonia 
salts supplying 82 Ib of nitrogen per acre shows that for 
every inch of rain passing through the drains in January 
a loss look place of about 8.t 2) of nitrogen, costing about 
Is. per Ib as manure. The lo.ss of nitrogen thus is very 
large, and shows that by far the largest proportion of the 
nitrogen of manure which is not recovered in the crop is 
lost in drainage. In addition to the nitrogen removed in 
the crop and to that lost in drainage, some small proportion 
found by analysis to be retained in the soil itself. The 
nitrogen may be of advantage to crops grown 8ub.sequently, 
nccording to the source from which it wiis derived ; for while 
nmmonia salts and nitratfis yield but very small residues, 
and exert little or .no etfect beyond the first year, from 
bones, cake, and otfier such materials we get largo residues 
of nitrogen in the soil, which tell markedly on future crops. 
The experiments on drainage watt r Imve lurther shown the 


absQirWtjmweir of soik, and that manuring matters when 
iii cohtac^wltk edb undergo' rewiarkable changes, being 
taken up' by plants, not in '&e hikn^le stdte in which they 
are applied, bjit in quite different kiiids pt combination. 
Professor Way has the merit of having flris^fqved that all 
soils possess, in different degrees, the pDW'ei^*6| absorbing 
ammonia from its solution in water, and that ‘id' ^ssm^ 
solutions of salts of ammonia through soils the'i dmihonia 
alone is absorbed, and the acids of the ammonilf'eidtt pass 
through in combination, generally with lim^ or, '^ Ifme be 
deficient, with magnesia or other mineral bases the' doil. 

Til the drainage investigations at Rothatnsted,' it was 
found that, although large quantities of ammonia ifcjti were 
applied to some of the plots, the drainage wateir^, iMiid ibem 
contained mere traces of ammonia, but at all tiliD(dd of the 
year nitrates were present in quantity; from thiit.it wddld 
appear that it is chieiiy, if not solely, from .nitratjsa^.Uiat 
crops build up their nitrogenous organic copstitaiillts. 
Before leaving the subject of drainage water it is^ wqrtliy 
of note here that phosphoric acid and potash, the most 
valuable mineral fertilizing constituents of the Hearts, 
passed but little into the drainage water, but were letained 
almost entirely in the land, w'liilc the more abundant and 
less important mineral matters, such as lime, inagnetia, 
soda, chlorine, sulphuric acid, and soluble silica, passed in 
large quantities into the drainage water. It follows frbm 
tbc.He investigations, first, that much more nitrO^noos 
material must be applied to the laud than would bo needed 
to produce a given increase in the crop, supposing all the 
nitrogen to be recoverable ; and secondly, that nitrogehons 
organic matters when applied to the laud undergo d^m- 
position, and are gradually resolved into ammonia com: 
pounds, which, after being retained a short time by thesbi}| 
are finally oxidized into nitrates, in which form they are 
most available and beneficial to jdants, but are not absorbed 
by the soil, and arc readily washed out by rain. 'NitrOgAa 
has groat forcing properties, and is most beneficial when 
applied to crops in their early stages. Grass lafid oh 
which nitrate of soda has been put as a top drcssuig shows 
V(*ry rapidly and markedly the effects of the mannra 
Nitrate of soda, unless applied just at the time the 
crop is ready to take it up, will be largely waited in 
drainage ; hence it is usual to apply nitrate of sodaas tttOp 
dressing in .spring. A ininoniacal manures, such os Pbmvian 
guano, soot, sulphate of ammonia, «kc., when ua^' for 
winter wheat, arc best applied in autumn, cither before 
the wheat is sown or when it is fairly above ground! \0p 
light land they are often used as top dressings for wh^jj; 
early in spring. The gradual decomposition of farmyard 
manures gives a mure constant .supply of nitrogeh 
the manures already noticed, and as the fermehtatidn ef 
dung proceeds but slowly it is best to apply it, Mrhep qiiite 
fresh, in autumn or winter, allowing it to decomp<iil|l0 in 
the land and to yield nitrogen a.s nitrates when r^oired 
in spring by the fresh growth of vegetation. tho 
of nitrogenous organic matcrialK, such as wool pt* hair 
refuse, which lake even longer than farmyard jjD^pui^;^ 
decompo.se, it is necessary to apply them somO't^^JT^ or 
four months before the seed is sown. , 

2. Phosp/ujru' Acid. — Next in value to nitrog^'O^ ;Ui 
constituent of manures comes phosphoric aci^ O^j^'thO 
mineral or usb constituents of plants, this is im- 
portant, for the simple reason that it ocefira ^Us 

in comparatively small proportions, and is 
by corn and forage crops in larger qoantttieS'''lih&^ume, 
magnesia, and other mineral matters, 'which fepost 

soils in almost inexhaustible quantities^ O^.WliMi*?^ defi- 
cient, can be easily and cheaply incorpOmteiwift tife lai^ 
J^hofiphoric acid occurs in soils prmbi|»ny l)fl^ 
with lime as phosphate of lime, a C!a^tttaei|ffc trhich enters 



MANURE 


60{>' 


largol^ into the composition, of recent and fossil bones, 
coproUtes, and guanOa.an4 ,.i^ a, variety of phosphatic 
minerals^ such f .as "^OFFe and Canadian apatite, 
Sombrero .and .Onri^ba . rook, phosphate, South Carolina 
phosphate, Si^nish and Portuguese phosphorite, <hc. These 
and other pnpspliatic materials are now used largely iu 
the manuffmtore, of superphosphate aud other artitlcial 
mannreiL ,. .;; . : . 

Phosphate of lime is so sparingly soluble in pure water 
tfaat^ fofwpmctical purposes, it may bo considered to bo 
insolublfir. in water ; it js, however, attacked by the natural 
agepcieev at work in the soil, and rendered avullablo as 
plant . According to the more or less porous condition 
of the ^phosphatic manuring materials, phosphate of lime 
is rend,fi^ more or less readily assimilable. Thus, while 
bono dnst and guano, on account of their porous coiidi- 
tipn^ inaj^ be used with good cilbet as suppliers of 
phc^Jphpjno acid to the soil, others, such as hard and 
cfryst^ha Canadian or Norwegian apatite, produce but 
little .or no result when used as mamiros merely in a 
powdered state. It was in 1840 that Liebig suggested 
the treatment of bones with sul]ihuric acid in order to 
make their action more rapid. This treatment of bones 
by acid converts the phosphate of lime into a soluble lime 
salt called superphosphate, or, speaking chcinic.'illy, trans- 
forms the original tribasic phosphate of lime into the mono- 
calcii phosphate, sulphate of lime being at the sanio timo 
produced. Following on this, Mr (now Sir) John Jiawes 
treated, mineral phosphates similarly with sulphuric acid, 
and with results which led to the establislimcnt of a new 
industry, the manufacture of superphosphate aud oilier 
artificial manures. The yearly importation of phosphatic 
minerals, <S:c., into England for this manufacture alone 
exceeds 600,000 tons. 

. The acid or soluble phosphate of lime in superphosphate, 
when applied to the soil, is first dissolved by the rain, and 
, equally distributed in a portion of the soil, in which it 
mast, be precipitated and rendored insoluble before it can 
be assimilated by the plant. It is this intimate distribu- 
tion apd subsequent precipitation in a most finely divided 
Stfkte that would seem to constitute the beneficial eflccts 
of snperphosphate, and its superiority over undissolvcd 
phoaphates. It supplies at once phosphoric acid, lime, 
,tmd sulphuric acid to the soil, and is much used in con- 
jnnetion with nitrogenous materials. Superplios^iliates 
are manufactured of various strengths, the percentage of 
tribasic j)hosphato of lime, rendered soluble by acid, being 
•Af^qn as the basis of valuation. 

— The next to rank after phosplioric acid as 

‘Valuable constituent of iiiaimivs is potash. It enters 
into tho composition of all crops, especially root 
qtppSL . ! Sandy soils, as a rule, are poor in potash, for w hich 
. they are benefited to a greater extent by the 
Application of potash salts than most clay soils, which eou- 
:^ain /sufficient potash to meet the requirements of farm 
i^tbpA, Tn clay soils potash •mainly occurs in the form of 
vin8.plub]fo. silicate of potash together with other silicate>. 
By.aQtuidn cultivation, subsoiling, and similar iiieaii^ t)f 
faciUtoting the free access of the air to clay-land pota.sli is 
s^t^o^y libqrated from the insoluble silicates and is 
available as plant food. Lime also seems to be 
U mi^^irtaut agent in tho liberation of potash. Potash 
.l^ pil^qrsin farmyard manure, urine, all excrements, in 
largely in w^ood aslies. 

Xort^jtaah salts are very soluble in W'ater ; this ex[ilains 
thmi^ipp^er abundance in the liquid than tho solid excn^< 
i^s;ammal8. On tliis account it is a matter of 
. imporiiipc^ making farinyp^d manure, to preserve tho 
Uiine, aodjp^t.lose the benefit )f the potash salts it con- 
taioB. .Oil Boik in a good agricultural condition 


the addition of potash manures produces little or no elTcct, 
but on poor sandy soils or worn-out pasture land the use 
of potash salts, in coqjunction with snperphoRphate, dis- 
solved bones, and guano, is followed by most beneficial 
results. Potash salts as an addition to manures for 
potatoes have been found advantageous, while their eflcct 
on pasture seems to be to improve tho quality of the 
herbage rather than to increase the yield of gratis per acre. 

4. Soc/a . — Most soils contain in abiiiidaiir'c all llio .soO.i tlial, f.inn 
crop.s rLM|iiin*, Willi the exception of chlo!i«ln of walium (• oinToon 
salt), wliirli ocrasionally is anplitMi with more or less briidit lylit 
sandy soils, and of nitrato of .soda, which is cni[)l(»y(<l as a nilro- 
g<*nous manure, soda salts are not used for inaiiuung piirf»osi's. 

fi. Limr . — Liino is essential tor the production ol In-jilthy cro]w. 
KKpftiiiMiro has shown that, whcoi a soil is di.dici«-nt m lime, f.inii 
yard inamire, Peruvian guano, and other mamiics, tliougl; used in 
ahundaiH'c, produt;e coinpiratively hut littio elfcct. A^aiu, on 

I Mxir sandy soils, lime, rnnrl, or c-halk not uiifrcijucritly j)roiluceH 
letter Clops than furrayaid or expensive arlilicial manures. Lime 
not only supplies an essential constituent of plants, hut also 
prevents the los.s hy clrain.igo of fertili/.iiig inatlers such as potash, 
aminoiiia, and phosphoric atdd. One of the funetioiis of limo ill 
the Soil is to coinhiiio with the acids of tho potnsh and ammouioi^al 
salts of guano and of farmyard and other nianun*s, and to liherati^ 
potasli and ammonia, \\hic,h arc feluintd in the land, while tho 
inexpi'iisive limo tailts pass into tlio land drainage. 

T.iino is used in agriculture in the form of fpiicklimo, chalk 
(carhomifc of lime), gypsum ('■ulpliatc of liinc», marl, and .sholL 
sand. Eoc liming purposes gas-lime al.so is Inspiciitly employed, 
and, if well exposed to the air hcfiuv being put on tlm land, may 
lui u.sed W'ith safety and iidvaiitagc. 

(>. Miujiuttm, - Magnesia is of but slight impoTtanoo in maiJuro.s ; 
it occurs with potash iu kainitc and other potash salt.s, and tho 
sulphato is sometimes used iu making up urtificial inamircs, but 
app.ireiitly without henelit. 

i. t^silica. — Silica is a constituent of the :ishe«, of all plants, sinl 
occurs specially in large proportion in the stiaw of rere.il crops. 
All soils cuntuiu such an aluindauco of silica that no necessity 
e\i^ts of supplying it artificially. 

t>. Chlorine^ Sulphuric Arid^ and Gride of [rm. - Thcso ash 
coii.stilucnts are of littio practical importance, inasmui h as most 
Soils contain a sullicicncy of tliem to meet the requin ments «>f tho 
cro])s usually cultiv'nti'd on tho farm. It may be ob.'icrved, hiiw- 
ever, that chlorine lias been fcMuid to be es'?i iiti:il to plant life, and 
that iron is iicccssnry for iniparfiiig to plants their gn*cii colour, 

0. Onjanic MtUleror Uumus . — The importance ot oi gallic mattor 
in inanurcs was fonnerly imuh exaggiiated. It has been cmi- 
eluhively juoved tb.it the carbon of wbu h the bulk of the diy su!>- 
st.mc.) of all agricultural ])roduce con-ivt^ is dni\«d from tho 
caihoiiic aciil of tin' ntmosplieic, ainl not Iroin humus nt ilio soil 
or the iion-nilrogciious oiganic; mat fir. supplied in tin' marjiirc. 
'fhe org.anio inattius present in dung in the slujpe of no-iu or 1 i‘i>.h 
decomposcil or lot ten straw exert a bcnefki.il etiect by improving 
tho physical condition of both light ami heavy land. 

Vitrmyfn'd Mauure,- Furinyanl manure is composed of 
the urine and solid excrements of animals colli cted in the 
stalls or yards, together with the straw uscil ;is litter. Its 


T\ulk IV. — The Composition of Varmijavd Hotted Pun 'j from, 
/forsrs, (tiursy tnxd Piijs^ in li'O jnir!<. 
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composition varies greatly, according to the quantity of 
i-stniw used as an absorbent, the nature of the animals, the 
foi»(l they have consumed to produce it, the length of time 
and way in which it has been kept, tkc. The analysis by 
Dr Voelfker of well-made farmyard manure from horses, 
cows, and pigs, given in Table TV., p. r>09, will show its 
approximate composi lion. 

This analysis shows that farmyard manure contains all 
the constituents, without exception, which are required by 
cultivated crops to biing them to perfection, and hence it 
may be called a perfeet manure. Dung, it will be observed, 
contains a great variety of organic and inorganic compounds 
of various degret's of .solubility, and this complexity of 
composition - ditlie.ult, if not iiiqjussible, to imitate by art 
- is one of the leasous ^\hicll render farmyard manure a 
perfect a-' wi ll us a universal manure. 

The cxcivments of dilTcrent kinds of aninmLs vary in 
composition, and those of llie same animal will vary 
according to the nature and quantity of the food given, 
the age of the animal, and the way it is generally treated. 
Thus a y*>iing animal which is grtming needs food to 
j>roduce bone and musolc, aiul voids poorer dung than one 
\\hich is fully grown and only has to kee[> up its condition, 
'fhe solid ami liquid excrements differ nuicli in composition, 
for, while the former contains a good deal of phosjihoric 
acid, lime, magnesia, and silica, and comparatively little 
nitrogen, the urine is almost destitute of phosphoric acid, 
and abounds in alkaline s.-ilts and nitrogenous organic 
matters, which on decomposition yield ammonia. Unles.s, 
therefore, the two kimls of excrements arc mixed, a perfect 
manure supplying all the needs of the plant is not obtained ; 
care must accordingly bo taken to absorb all the urine by 
the litter. Farmyard manure, it is well known, is much 
affected by the length of time and the xvay in which it has 
been kept. Fresh dung is .soluble in water only to a limited 
extent, and in cuiisequeiice it acts more slowly on vegeta- 
tion, and the action lasts longer than when dung is u.scd 
which has been kept some time; fre.sh dung is therefore gene- 
rally u^ed in autumn or wdritor, ami thoroughly rotten dung 
in spring, when an immediate forcing effect is required. 

Tin* « hanges which farmyard manure undergoes un ke«‘p- 
ing lire illustrated by the following table of analyse.s, by 
JVofes^or Wultf of Hohenheim in Wiirtemberg, of farm- 
yanl manure in its different stages of decomposition : — 
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Tli»;.-e figures iL-pn-.-cnt tlie composition of farmyard 
manure of rather poor «pialiry. Well-made good dung, 
produced by fatt< riiiiL' < fi ll upon a fair allow’ance of 
cake, routs, Lay, ami .-I raw, on an average may be said to 
•contain — 

Fota.dl -{JO J)»;r rent, 

■ Phoqdioric ,, 

Nitrogtm -04 „ 

Forty ttms of dung, » according t«» this estimate, contain in 
lound numbers 44S lb of potash, 175 of phosphoric acid, 
and 57o of nitrogen. 


During the fermentation of dung a large proportion of 
the non-nitrogenoua organic matters disappears in the form 
of carbonic acid and water, while another portion is con- 
verted into humic acids which effectually fix the animoniiL 
gradually produced from the nitrogenous constituents of 
the solid and liquid excrements. The mineral mat tens 
remain behind entirely in the rotten dung, if care be taken 
to prevent loss by ilrainage. 

Well-fermented dung, it will be noticed from the preced- 
ing table, is more concentrated and consequently more 
cflicacious than fresh farmyard manure. Neither fresh 
nor rotten dung contains any appreciable quantity of 
volatile ammonia, and hence there is no necessity for 
^PPb'i^^fD gypsum, dilute acid, green vitriol, or other sub- 
stances recommcmled us fixers of ammonia. If dung i.s 
carted out into the field and spread out at once it may be 
left for w eeks together be fore it is ploughed in without the 
.slightest risk of sustaining loss in fertilizing matter by 
cviiporatiun, for dung does not lose aiiinionia by evapora- 
tion on exposure to the air, and any mineral soluble salts 
will 1)0 w’a.shed into the soil where they are w^anted. If, 
liowever, dung is ke[)t for a length of time in shallow heaps, 
or in opon strawy-yards and ex[)osc(l to rain, it loses by 
drainage a consuh^rable proportion of its must valuable 
soluble fertilizing constituents. 

With a view to ascertaining the loss in fertilizing sub- 
stancos which farmyard manure sustains when it is kept 
for a long time exposed in open yards to the deteriorating 
influences of rain, Dr Voelcker sprcatl a w'eighcd quantity 
of fresh (lung of known composition in an open yard, and 
after a period of twelve months again w’eighed the dung 
and submitted it to analysis, when the results shown in 
Tabic \T. wycrc obtained : — 
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These tabulated nxsults .sliowyed that the manure lost 
69*8 per cent, of its fentilizing matters; or, in round 
numbers, two-thirds of the dung was wasted and only one- 
third left behind. Thus, after tw'elve months’ exposure to 
the weather, nearly all the soluble nitrogen and 78‘3 per 
cent, of the soluble mineral matters were lo.st by drainage. 
To prevent tliis loss, farmyard manure, as hod been already 
pointed out, .should, when po.s.sible, be carted into the field, 
spread out at once, and ploughed in at the convenience of 
the farmer. It is, however, not always practicable to 
apply farmyard manure just at the time it is mode, and, us 
the manure heap cannot be altogether dispensed with, it is 
n(!ces8ary to see how the manure may best be kept. ^ For 
proper decomposition both air and moisture are requisite, 
while extreme dryness or too much water will arrest it. 
Farmyard manure is either prepared in dnug-pits, which 
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arc put in a separate place, or is accumulated under the 
animal in the feeding-boxes ; of the two plans the latter is 
the better, the urine being more thoroughly absorbed, and, 
owing to the box manure being more compact ib rough 
constant treading on it, air enters lass friioly and the 
decomposition goes on less rapidly, the volatile matters in 
consequence not being so readily lost. Kxternal agents, 
such as rain, wind, sun, &c., do not affect it as they w ould 
in the case of dung-pits. If farmyard muniire must be 
stored in heaps, care should be taken to have the b.)tloin 
and sides of the pit impermeable to water, and the bottom 
slightly inclined to allow any liijuid manure Avliich collm ts 
to run off into a lank below, from whicli, by means of a 
pump, it may be again poured over the heap. A concrete', 
bottom for the pit is best, or, failing that, one of thick clay 
or well-beaten earth. The manure heap should be kt*[»t as 
compact as possible, and always mi)ist. 'J’he advantage of 
farmyard manure lies, not only in its siqqdying all tlu'. eon 
stituents of <jdant food, but also in the improved physical 
condition of the soil through its application, as the land h 
kept porous, and air is allowi'd free access. AVliile, how- 
ever, farmyard manure has these advantages, ex[)crience 
has shown that artificial manures, properly selected to meet 
the requirements of the ci*t»ps intended to be grown, due 
regard being had to the chemical composition of the soil, 
may be employed to greater advantage. In farmyard 
manure about two-tliirds of the weight is water and one- 
third dry matter ; a large bulk thus contains only a small 
proportion of fertilizing substances, and cxi)ense is incurred 
for carriage of much useless m.itter when dung has to be 
carted to distant fields. Wlien a plentiful suiJply of gtjod 
farmyard manure can be ])roduceil on the farm or bought 
at a moderate price in the immediate neighbourhood, it 
is economy to use it either alone or in conjunction willi 
artificial manures ; but when fotul is dear and fattening 
does not pay, or farmyard manure is expensive to buy, it 
will be found more economical to use artificial manures. 

Manure» from Feedivg — The investigations of 

Messrs Lawes, Gilbert, an<l >Iiire have shown that, in 
estimating the value of animal manure, 90 ])cr cent, of the 
nitrogen of the fc»od may bo reckoned to be recovered in the 
case of feeding cakes, pulse, and other highly iiitrogenuii.^ 
feeding stuffs ; 85 per cent, in the case of foods compara- 
tively poor in nitrogen, such as cereals and roots ; and li-ss 
than 65 per cent, in the case of bulky feeding stuffs, such 
as hay and straw. As a source of manure, the value of 
fattening foods is greater the more nitrogen they contain. 
Practically speaking, the whole of tho mineral constituents 
and about nine-tenths of the nitrogen of the food are 
recovered in the dung and urine. For the same weight t»f 
dry substance con.sunied, oxen void more manure than 
sheep, and sheep more than pigs. The coinpo.sition i'f the 
different foods given to fattening animals being well known, 
it is easy to calculate the amounts of nitrogen, phospiioric 
acid, and potash of the food which will be recovered in 
the manure. Each constituent having its market Mdue 
as a manuring constituent, the money value of the manuie 
•obtained from the consumption of a ton of any ortlinary 
food of which the composition is known can be dcterniineil. 
Assuming ammonia to bo worth «sd. per ff), ])otash -d. 
per lb, and phosphate of lime Id. per Ih, the money value 
•of the manpre produced by the consumption of a ton of 
various foods is given by Mr Lawes in tho following table 
(VIL), which also shows the general composition of the 
different foods as far as their manurial value is concerned. 

In these estimates it is presumed that the uiamire can 
be put on the land without loss, but in practice some is 
unavoidable; it may be but slight, as, for instance, when 
sheep are fed on the land, or when tho manure is made in 
foeding-boMB, but it will be considerable when the food 


has been consumed in open yards in a very rainy sc'iison. 
Allowances must thus be made for tlm circumi^t.iiiccs 
under which the manure was produced. 
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Artificial ^fanurci<,-’ A^y si>me a distinction lias> bci ji 
drawn between those manunis wliicb, like supcrpho.-'ifiiatc, 
diNSolvL'd bones, 4kc,, are mamifaetuicd in chemical work.*, 
ami those which are produced naturally, such guano, 
nitrate of soda, itc. liowever, the term artificial manure 
is gc!icrally applied to all manures, natural or niaiiufactiircil, 
which are nut produced on tlie farm, as distinguished iioin 
farmyard manure and nuinure from purchased foods, which 
arc essentially farm products, 'rie, value of all nmn»irt - 
mainly depends on their chemical composition. 

As compared with farmyard uianiire, artificial manun 
have the disadvantage that they, unlike it, di> not iiiipiu\f 
the physical condition of the soil. Artificial inunure.s have, 
on the other hand, the mlxantage. over farmyard manure 
that they can sup[)ly in a small conqjass, ami even if 
in small quantity, the needed iiitn>gen, phosphoric acid, 
and potash, ttc., which crops require, and which farmyaid 
manure Las but in small prv>[K)rtiou ; they present the 
expensive fertilizing matters in a ctuicentrated form, and 
by their ajiplication save expense in labour and carriage. 

The following are the principal artificial manures in 
use : — 

1, NifrotjenoKs -IVruvimi f/vaniK -This i> 

iiKiiiurL*, valualih* mi a* l oimt nf tlie aiuiiioiiia, ]*ln>.sjthorif lu 
]Kitusli it It is tin* excrement, Ac., nt sca liiiiln , 

litcd in parts where no niiii falls. earliest depute 

emit:iined SIS much ns 1 1 to 17 ]'er cent, tjf ammonia, c.q . < 
Islaml<;uauo ; tlmsi' now (1882) impoiled seldom rxi* < <1 i . 
ami L^fueralJy vary from 4 to 8 ])crcent., ot ammonia, lu i: >i' 
it shoulil he mi\'«-d with i-arlh, Ac., to ]»roveni iiijurv t.» tl 
m’}sl.nits. IVruvisiu gUiiiio i.s also treated w it )i sulphur i .e . i, ulo. 'r 
reiideis the, phosjsliates soliihle uiul fixes the amiii' Uii. lh‘iih> 
pieveuliiig any loss of it ; l]ii.s constitutes i ciiiii", and is 

finpieiitly .sohl upon a guaraiiteo »»f 20 pi r <'nf. I'l 'Miluhlo 
I'luisph.ites, 4 ])er l ent, of iiisoluhle pho-U'hali .H'll pt i ‘eut. nf 
ammonia. IVruviaii guano is used as A* top !< : 

and barley ; iu iiddition to in.soluhle phospliaL' U contain * 
phosphates ot the alkalies. 
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Amm^ia Salia . — ^Tho principal ono in ^Iphate. of ammoi^ 
largf'ly proiluccd in gas works by neutralizing gas liquor with 
snlpliuric acid ; it is usually sold on a basis of 24 to 25 per cent, of 
amnionin. 

Sfoc*t is valuable on account of ilie stilpliato of ammonia it eon- 
tains; the percentage of aniiiinnia varies from 1 J to 4. 

KitnU^ of soda is a naturnl deposit ; it is ‘gi'oatly used as a top 
dnwing for wheat inid harh y. I t usually contains common salt, 
and when purilied is soM on a basis of 95 per cent, of pure nitrate. 

Orgavie Nitroycuoiis Sukstances, — Wool, hair, fish, flesli, horn, 
hlooil, rape cake, daiiiuged cotton cake and other oil cakes. Wool 
refuse (shoddy), aeeorJiii^ to its quality, contains from 4 to 8 jierccnt. 
^of nitrogen, hesli 1 1 to 15 pcreeiit, blood (dried) 18 to 1.5 per cent., 
*rape cake 4 to 5 percent., iinsce(i cake about 4 percent., cotton cako 
(undoeorticated) neaily 4 per cent., and cotton cako (decorticated) 
•ve.r 6 ]K;r cent, of nitrogen. 

2. Miinurrs. -{a) The follow ing phosphatic minerals 

;irc iisrtl tt.rtlii! inamifacturo superphojsphato of various streiigtluM, 
.ind of ciiinpoiind Tiianurcs coprolites (Cambridge, SulTulk, and 
IkMlfordshiie), containing 50 to .55 per cent, of pho^hale of lime ; 
phosphorite (Spanish and Portuguese); apatite. (Norwegian and 
<\in:i«li.iii\ containing often as mu<*li as 80 per cent. pluKsphato of 
lime ; South (’arolina (land and river) pho.sphate, 52 to 56 percent, 
pho'.phatf of lime ; Fiench phosphate ; Soinhrero ])hoaphiilt!, 70 per 
n’lit. plin.^plnite of lime ; Cuia^'oa phosphate, 80 percent, phosphate 
of liiiic ; Navassa pho.sphate ; Aruba phos]>liate, &c. 

{f‘) L'o)rs . — Uaw bone.s,as ,\iue)i and J inch bones; boneineal; bono 
dubt, having about 48 per cent, phosphate of lime and 4^ ]»er cent, 
of ammonia ; boiled b»)nns, with 60 per cent, phosphate of limo and 
about 1*8 per cent, of arninoiiui; dis.solved bones; lioric ash, witli 
70 jKir cent, phosphate of lime ; animal charcoal, vrith 70 to 80 per 
tent. phn«;pli.it«! of lime. 

(r) P/iosphafir. -Laeepedc Lsluiid guano; .\f4'\illonos 
gtiHiio ; Malden Island guano ; Fanning Tsl.-md guan»* ; ;ui»l 
many others vniyiiig in compusitiuu from 60 to 90 pj-r cent, 
pliosphale. of lime. 

8. Soli/ie MaUrialx.- -Votnah salts (chloride andsulphatc'i; kainite, 
with 20 to 2.5 percent, sulphate of ])otasli, and also .sulphate of 
iiKigricsia and cominuii salt ; wood ashes, with about 10 ])cr cent. 

p»)tash ; common .salt. 

4. Caifuireons Manures'. — Tame, chalk, mail, gyp.sum, shell .s.and, 
gas lime, (*(>jil iLshes, road .scraping.s, &c. 

5. CirlKnia^eoua Manures. — Sawdust, i>eat, sea- weed, vegetahlo 
refuse, Ac. 

6. Special and ("ampound .\fanures . — The basis of these is .super- 
phosphate, which i.s mixed with other manuring materials to meet 
tile special requirements of particular crops and soils. 

The foregoing remark.s made on the application of 
manurc-s to different kinds of crop.s may now in concliisioii 
be sum me i up. Farmyard manure, in order to be ino.st 
beiictici.d, should be applied as quickly aa po3.sible after 
it is made, tlio best time being in autumn or early winter. 
Nitrate of soda should be applied as a top dre.ssing early 
in spring; its effect wdll be seen in the first season only. 
Ammoiii.i suits, guano, «lung, Ac., are be.st applii^l to heavy 
land in aiituniii or winter, either before the seed is sown, 
or after the plant i.s fairly above ground, but in the ca.so 
of light land early in spring. The effect of bone.s in the 
various form of dissolved bone.s, bone dust, raw boiie^, Ac., 
will last two or more sea.sons according to the quantities 
u.sed and their respective solubility. Lastly, it may be 
ob.servH-d tliut the prc.sence of lime i.s c-ssential to the 
ect)uoniicul u.so of nianurea 

As r gard.> ciToal crops, it has been found that mineral 
inanuns alone, whether .«im[ile or complex, do not pro- 
duce appn eiubh increase of crop, but that nitrogenous 
manure-, whether as ammonia salts, nitrate of soda, or 
fannyaid nmiiuri', greatly benefit the crop; that nitrate of 
soda due.s r.itlicr better than ammonia salts ; and that, 
while on fairly heavy land farmyard manure will yield good 
crops, the best re.uilts are obtained by using mineral and 
nitrogenous manures t(igetiier. On clay soils a top dressing 
of nitrate of soda often answers all practical purposes, but 
on light soils nitrate of .soda or ammonia salts should not 
be used without mineial nianurc.s, while it is advisable 
even on heavy land to use superphosphate a.s well. 

For root crops, oi/‘cold clays nothing answers so well as 
tninoral superphosphate alone, but oii light land dissolved 
bones, bone dust, precipitated phosphate, or a compound 


artificial manure .will be fouud to be much preferable to* 
superphosphate. Bone meal mixed with mineral super- 
phosphate. makes, for instance, a . manure for roots ; 
for mangol4s Peruvian guano and coihkaon salt in addition 
are useful, and Ibr potatoes potash sslts, wijth. phosphatic* 
and nitrogenous manures. 

For pasture land the use of artificial, mithures is, aa 
a rule, not economical; nitrogenous ,maa,ui) 0 ii . raise the 
quantity and phosphatic and potash manurcA ia^prave the 
quality of the herbage, while, for worn<^ul^.,^ipastttres,. 
potash wd ill dissolved bones or superphosphatt -Or liuper** . 
phosplmto and guano w ill do much good. ^ ' ^hel.most 
economical w^ay of manuring paKturo land is to apply farm- 
yard manure liberally, or feed it off with cattl^ giving 
cotton cako in addition. ' , " - . . 

The employment of artificial manures in a judicious^ 
manner has shown the occupier of land that it is nut 
necessary for him to bo bound down to any system o£ 
rotation of crops which may be practised in^his. partioulav : 
district, but that lio has the means of pursuing the course of 
cropping, system of manuriug, and general manogemout of 
his farm which w ill yield him the best returns No iQore 
striking instance of this could bo put forward- rthau the ' 
experience of Mr Trout, who at Sawbridgeworth, Herts; 
has grow'Q wdtli much success cereal crops, year after year,, 
on heavy clay laiul, selling the whole of the growing crops^ 
and restoring the fiatility of the soil by artificial m|attres* 
The land w as [mrehased in 1801, and up to t ho present time 
(1882) the crops have been as good as over, and the laud ^y, 
has not been deteriorated, but on the other hand imprdved,^ : ' 
by continuous corn growling. The oxperkucnta..a£^Mes 8 rB 
Law'os and (Jilbort at Kolhanisted and of l)r Votdbker at 
Woburn have been thus verified on a large scale in the 
cxperieiiro of Mr Trout, and have shown beyond all pos** 
sibility of doubt the efilcacy and economy of a liberal use 
of artiticiul manures. (a. t.), 

MANUSCUlTrS, Ancient. See Diplohatio& 

l\4n4£0(3RAPHV. ' 

MANUTllTS. r. Ai.ors Manutius (1450-1616).. Teo- 
baldo Marmucci, belter known as Aldo Manuzio,the founder 
of tho A Kline press, w’as born in 1450 at tSermoueta la the 
Tupal State.s. lie received a scholar’s training, studying 
Latin at ilonic under Cl a. 3 parino da Verona, and Greek at 
Ferrara underG iiarino da Verona. I laving qualified bimsdf 
for the career of a liuiuauist, according to tho custom of the 
century, ho weiit in 1182 to reside at Miraiidola with his 
old friend and fcllow'-studunt, tho illustrious Giovanni 
Tico. There ho stayed two years, prosecuting his studies 
in Greek literature. Teforo Tico removed to Floreade^ he 
procured for Aldo the post of tutor tuhisnepbows Alberto* 
and Lionello l^io, priuees of Garpi. To Alberto Fio the 
world owe.s a debt of gratitude, inasmuch as he- supplied 
Aldo with funds for starting his printing press, and gave* 
him lands at (^ar[)i. it was Aldo’s ambition to secure the- 
literature of (Ireece from further accident by committing 
its chief raasLer[>iece.s to ty[)L ; and tho history of. bilihfe* 
i.s the record of the execution of this gigantic task^ fiefotC' 
his time four Italian towns had won tho honoura^of'OlJeek 
publications : — Milan, w ith the grammar of Lasoai^ A^t^Pr 
Theocritus, a (4 reek Tsai ter, and Isocrates, be^weeu:M7^ 
and 1493; Venice, with the Eroltmata of ChryscrikMaiu 
1484; Vicen/.a, with reprints of Lascaris’s graPWag- jtftd 
tlie Erotemnta^ in 1488 and 1490; Florence, wito iAlppaVl 
Homer, in 1488. Of these works, only three, thq,'lMiah®**®^ 
Theocritus and Isocrates and the Florentine .Hnwar^ wepe 
classics. Aldo selected Venice as the mpsfevM| 3 [dt»iat 0 
station for his labours. lie settled there in aooa 

afterwards gave to the world editions 
Leander of Musseus, the GaleomyimfujM^ Aud'-tbs Qrwk 
Psalter. These have no date; but they we the earU 
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tracts issued from his pressi and are called by him 
“ Precursors of ' the Greek 'Library. ' 

At Venice Aldoigathsrad ah army of Greek scholars and 
compositors ^arottha^^^ ^'His trade was carried on by 
Greeks, the language of his household. 

InBtruotionS:'1^,;^e*jm and binders were given in 
Greek. . The^ ptemcCs to his editions were written in 
Oreelh vGr^sks - fro Crete collated MSS., read proofs, 
and of calligraphy for casts of Greek type. 

'Notooil^tihi^ tlie craftsmen employed in merely manual 
labdur/^^^b'cntertained as many as thirty of those Creek 
assistant in 'his family. His own industry and energy 
were tthri^tting. In 1495 ho issued the first volume of 
his it^ist^tle. Four more volumes completed the work in 
14974^8. ‘ ‘ comedies of Aristophanes appeared in 
^ 149A»;>?/Thucydides, Sophocles, and llerodotus followed in 
15p2*j;|iX!0fti)phon'8 Hellenks and Euripides in 150:i; 
Dsmdi^enes in 1504. The troubles of Italy, which pressed 
vheaVily bft Venice at this epoch, suspended Aldo’s labours 
for a;wki]e^ But in 1508 he resumed his scries with an 
editiw^the minor Greek omtors; and in 1509 appeared 
the iMer works of Plutarch. Then came another stoppage. 
The lettgue of Cambray had driven Venice back to her 
lagoons,' and all the forces of the republic were coucentrated 
on a’^atrugglo to the death with the allied powers of 
• Europe^' In 151.3 Aldo reappeared wdth Plato, which ho 
dedicated to Leo X. in a preface eloquently and earnestly 
comparing the miseries of warfare and the woes of Italy 
with the aublimo and tranquil objects of the student’s life. 
Pindar, Hesychius, and Athena?us followed in 1514. 

These complete the list of Aldo’s prime services to Greek 
literature. But it may be well in this place to observi*. 
lifiat hi^ successors continued his work by giving raiisonias, 
^tratio, iEschyliis, Galen, Hippocrates, and Longinus to 
/■the 'World iti first editions. Omission has been made of 
hi order that the attcuti<»ii of the reader 
tnight^ibe concentrated on his labours in editing Greek 
dlassite MSS. Other presses were at work in Italy; 
ahd,'(uSi:the classics issued from Florence, lioine, or Milan, 
them up, bestowing in each case fresh industry 
;,tt^n* the collation of codices and the correction of texts. 
'.’Nbf'Wastho Akline press idle in regard to Latin and Italian 
vdtericil' The AKohml of Bembo, the collected writings of 
^PoltziBbTlO, the J/ypnernfnmarhia Poliphiliy 1 Sautes Divinr 
' Petrarch’s poems, a colloctiuu of early Latin put ts 

^'Of^^b.Ghriatian era, tho letters of the younger Pliny, the 
6f Pontanus, Sannazzaro’s AiWuHffy Quint iliaii, 
|Viileritia' Maximus, and tho Aduf/la of Erasmus were 
^prii^faedi'either in first editions, or with a beauty of type 
Ulld p^er never reached before, between the years 1195 
'.mid H!14."' For these Itali.an and Latin editions Aldo had 


ex^lenceof ty^graphy which renders his editions the* 
treasures of the bbok-coUeetor, he strove a£ the same time 
to make them cheap. We may perhaps roughly estimate 
the current price of his pocket series of Greek, Latin, and 
Italian classics, begun in 1501, at 2s. per volume of our 
present money. The five volumes of the Aristoth* coat 
about .£8. His great undertaking was carried on under 
continual difficulties, arising from strikes iiniong his 
workmen, tho piracies of rivals, and the iiiterruptiuns of 
war. When he dictl^ bequeathing Greek liteiature as an 
inalienablo possession to the world, he was a i)Our man. 
Ill order to promote Greek studies, Aldo founded an 
academy of Hellenists in 1500 under the title of the New 
Academy. Its rules were written in Greek. Its mem- 
bers were obliged to sj^eak Greek. 3’heir names wuro 
Hellenizcd, and their official titles wer(3 Greek. The 
biographies of all tho famous men who w’ere ciirulh il in 
this acarlemy must bo sought in tlie pages of Didut’s AU/e 
Mtiunre, It is enough here to mention that they included 
Erasmus and the English Linacn;. 

In 1499 Aldo married Maria, daughter of Andrea 
Torresano of Asola. Andrea lunl already bought, the })re.ss 
established by Nicholas .leiisoii at Venice, ’rhereforo 
Aldo’s iiiarriago combined two important ])ublishing firms, 
llonccfoiih the names Aldus and Asolanus were as- 
soi-iated on the title pages of the Aldine publications; 
and alter Ahlos death in 1515, Andrea and his two sons 
carried on the business during the. minority of Aldo’s 
chililicn. The device of the dolphin and the anchor, and 
the molt o/(’AV//</e lentey which indicated quickness combined 
with firmness in tho execution of a great scljenie, were 
never wht»lly abandoned by the Aldines until the expiration 
of tlnm* firm in tho third generation. 

II. Pu;u's Mantjtiits (1512 1574). By Jii.s luarriago 
witli Maria Torresano, Aldo had three sons, the }oinigeyt of 
whom, Paolo, was born in 1512. He had the misfortune 
to lose his fatlier at the age of two. After this event his 
grandfather and two uncles, the three Asolani, carried on 
tlio Aldine press, while Paolo prost'cnted liis early stiulics 
w it h unremitting industry at Venice. Kxccs.'.ivo aiiplica- 
tioii luirt his health, which remained weak during the rest 
of his life. At the age of twenty-one he had acquired a 
solid reputation for scholarship* and learning. In 155,3 
I’aoh) undertook the conduct of his father’s businos'^, which 
had latterly been mucli neglected by his iimles. In the 
iiiteiTegnum between Aldo’s deatli ami Paolo’s Micci‘.s'‘iitn 
(1514 53) the Asolani continued to issue b<M»ks, the 
best of which w^ero I^atin classics. Put, tl^ough their 
publi(‘ations count a largo number of fiist editiun.s, and 
some are works of considerable magnitude, they were not 
brought out with the .scholarly i»erfeetioii at wliich Aldo 


elegant typo struck which bears his uamc. It is said 
been copied from Petrarch’s handwriting, and was 
<^;tltider the direction of Francesco da Bologna, who lias 
beatified by Paniz/.i with Fnincia tlie painter. 
■'Wprs- enthusiasm for Greek literature was not confined 
'.printing-room. He burned with a humanist’s 
'ehtliUBiEibm for the books he printed ; and wo may well 
. pi^N^'^fonished at his industry, when wo remember what 
' was in that ago to prepare texts of autln)r.s .^o 

80 voluminous from MSS. \yhalever the 
century may think of Aldo’s scholarships 
that only vast erudition and thorough 
tho Greek language could have enabled 
what liu did. In his own days Aldo’s 
hearty acknowledgniiont of ripic scholars, 
ho was uniformly generous, tVeo 
’ prodigal of praise. If is stores (»f MSS. 

• learned as his pirintcd books were 

.'tho public. While aiming at that 


aimed. The Asolani altenip»ted to puaforni the whole 
duties of editing, and to reserve all its honours for them- 
selves, dispensing with the service of coinp)ctciit c<>lla- 
burators. The result was that some of their editions, 
especially their yEschylus of 1518, are singularly bad. 
J’aolo ileterinined to restore llic ghuies of the house, ami 
ill 1540 ho sep>.aratcd from his uncles. The field of Greek 
literature having been well-nigli exhausted, he ilevoted 
himself prineip)ally to the Latin classics. Ho was a 
passionate Ciceronian, and |)erhaj»s his chief contiibiitii i.s 
to scholarship) arc tho corrected editions of Cicero’s letUrs 
and orations, his own epnstles in a Ciceronian st\ Ic, ami 
his Latin version of Demosthenes, Tlirouglmuf lio 

combined the occup)at?ons of a student ami a j»iintcr, 
winning an even higher celobrity in the foiiucr ticM tliaii 
his father luul doni\ Four treatists fiom Ins pen on 
Homan antiipiities tloserve to be coiii.nt iiioiMtcLl ftn- their 
erudition m> lc>s than for the elcLcanco of tln ir l/.itinity, 
Several Italian cities contended ba- the |»o>sf*>siou of so 

XV. - 6s 
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mro n man ; and he received tempting ofTers from tjm 
Spanish court. Yet his life was a long struggle with 
pecuniary didiciilties. To [)repare correct editions of the 
clas.sics, iiiid to print them in a splendid style, has always 
been a costly undertaking:. And, though Paolo’s publica- 
tions were highly estoeiued, their sale was slow, lu 1550 
he received for ii time external support from the Vcncliaii 
Academy, founded by l’Y<lerigo Jjadoai\>. Put Padoaro 
failed disgracelully in and the academy was extinct 

in ir>()‘J. Meanwhile Paolo hud established his brother, 
Antonio, a man of good parts but iiulilTerent conduct, in a 
printing t>Hicc and book sln>p at Pologna. Antonio died 
in looi), h.isiiig l^eii a source of trouble and expense to 
Paolo during the last four years of his life. Other 
pecuniary eiiibarrassniciits arose from a contract for 
sui)[>l\ing lish to Venice, into wliicli Paolo had somewhat 
str.iiigt ly entered with the (Jovernment. In 15()1 Pope 
Piii-^ 1 V. invited liiiii to Uoiiie, ofieriiig him a yearly stipend 
ot 501) ducats, and undertaking to establish and nuiintaiii 
his press there. The profits on publications were to be 
di\itled between Paolo Maiiuzio and tlie apostolic camera. 
P.mlo accepted the invitation, and spent the larger portion 
of Lis liie, under tlirce [lapacies, with varying fta'tiiries, in 
the city IJonn*. JU health, the commercial interests 
he Innl left belli nd at Venice, and the coldness .shown him 
by Pope Pius V., induced liiiii at various times and for 
.several reasons to leave Uonie. lUit of these excursions it 
is not necessary to take particular notice. As was natural, 
his editions after his removal to Home were mostly Latin 
Works of theology and Biblical or jmtristic literature. 

Pa«»lo married his wife, Caterina Odoni, in 1510. She 
brought him three sons and caie daughter, liis eldest son, 
the younger Aldus, succeeded him in the nvanugemont of 
the Veniitiaii printing liuU'^e when his father settled at 
Borne in 1501. l*aoh) had never been a strong man, and 
hi'^ health was overtaxed with studies and commercial 
worries. Yet he lived into his sixty -second year, and died 
at Borne in 1574. 

III. Aj.hrs Mant’tii s, Ji NJoii (1517-1597). The 
youtiLTor Aldo, born in the Acar after his father Paolos 
marriage, cradled in scholarship, and suckled as it were with 
printer’s ink, [n'ovcd what is called an infant prodigy. When 
lie Was nine years old, his name was placed upon the title 
page of the famous ih Hn liinjtia Tttumnn e Latum, 

What bis share w'as in that really excellent selection cannot 
be uscertaimMl ; but it is liardly possible that a buy of nine 
Could have compiled it without assistance. The Elujmize 
was probably a book made for his instruction and in his 
com[)any by his father. In I5GI, at the age of fourteen, 
he [produced a work upon Latin spelling, called Ortho- 
fjraphiip lifitio. During a visit to his father at Bonie in 
tlie next \ear, ho was able to improve this treatise by 
the study inscriptions, and in 1575 he completed his 
labours in tlie same, held by the publication of an Epitome 
D / 7 /( 07 ///y, ///.#'. Whether Aldo was the sole composer of 
the work on s|ieUing, in its first edition, may be doubted; 
but he appr /printed the subject and made it Lis <»wri. 
Probably lu*^ greatest service to .scholarship i.s this analy.sis 
of til*- principles '/f orthography in Latin. 

Aldo remained at Venice, prosecuting studios in literature 
and su[>orinteniliiiL^ tlie Aldine ])rohs. lint in those days 
of early manhood lie wus not sati'sfied witli the career of 
8 cholarshi{> and Im.^uess. At one time he hankered after 
the more wfuldly hoiiuur^ of the law', at another he built 
a country hou-je at A -tjla, perplexing his father, w’h(» Lad 
given him too easy' iruleptmd'uii i*, with the humours of Ids 
aifc. A marriage eame tn nc.iKc these matters .straight. 
Tiie Oiunta family had b'*cn -tcadily rising in the world a.s 
printers, in jiroportion a.s tlie Aldi tlei.liiied through W'ant 
of concentration u[>on commerce, in 1572 Aldo took for 


bia wife Francesca Lucrezia, daughter of Bartolommeo 
Giuuta, and great-grandchild of the first Giuiita, who 
founded the famous printing bouse in Venice. This was 
an alliance which augured well for the future of the 
Aldines, especially as the young luisband, in the midst of 
distractions, had recently found time to publish a new 
revised edition of Velleius Paterculus. Two years later 
the death of liis father at Piornc placed Aldo at the head of 
the firm. In concert with his new' relatives, the Qiunta, 
he now edited an extensive collection of Italian letters, 
and in 157(5 ho appeared again before the public as a critic 
with his commentary upon the Am Poetica of «IIorace. 
Printing, 5iiu this case, as in the case of his father, went 
hand in hand with original authorship. About the , same 
time, that is to say, about the year 157G, he was appointed 
professor of literature to the Cancelleria at Venice. The 
Aldine press continued through this period to issue books, 
but none of signal merit ; mid in 1585 Aldo determined to 
quit liis native city for Bologna, where he occupied the 
chair of eloquence for ii few' months. In 1587 he left 
Bologna for Pisa, and there, in his quality of professor, ho 
I made the curious mistake of printing Alberti’s comedy 
! J^hiloclojivs as a w'ork of tlie cla.ssic Lepidus. Sixtus V. 

' drew him in 1588 from Tusemiy’’ to Horne; and at Rome 
he hoped to make a permanent settlement as lecturer. But 
his public lessons were ill attend(‘<l, and lie SlOOIi fell back 
upon his old vocation of jmblisber under the patronage of 
a new pope, P^lement VHJ. In the tenth year of his 
residence at Rome, that is, in 1597, lie died, leaving 
children, but none wlio cai'cd or liinl cai)acity to carry on 
the Aldine press. Aldo himself, though a precocious 
student, a scholar of no mean ability, and a publisher of 
some distinction, was the least remarkable of the three men 
vvlio gave books to the juiblic under the old Aldine ensign. 
Tiiiie.s liad changed in Italy since Aldo the cider conceived 
the great idea of reaping for the press the harvest of Greek 
literature. And his [Misterity' hail changed wdth the times 
for the worse. This does not of necessity mean that wo 
should adopt ScaligcBs critiqim of the younger Aldo 
without resmvatioii, Scaliger called him poverty- 
stricken talent, slow' in operation ; liis work ^is very 
commonplace ; he aped his father. AVhat is true in this 
rciiuirk lies j»artly in the fact that scholarship in Aide’s 
days had llown beyond the Aljis, where a new growth of 
erudition, on a basis dill'crent from that of the Italian 
Renaissance, had begun. 

llciioicinrs (//’ r Tmpriinf'rl*' ffrs Ahks, Pari.s, 1834, and 

Didotks AI(tr, P;in.s, 1871^, ronlaiii all iirccfcsary infornia- 

tiun regurdiiig tlu*. livi'S of the Manutii and their publica- 
tions. . (J. A. 8.) 

MAXZONf, Alkssanduo Fhancesco Tommaso 
Antonio (1785*1875), founder of the romantic school in 
Italian literature, was born at Milan, March 7, 1785. 
Don Pietro, his father, then about fifty, represented an old 
family settled near Ijccco, but originally feudal lords of 
Barzio, in the Valsassina, 'where the memory of their 
violence is still perpetuated in a local proverb, comparing 
it to that of the mountain torrent. The poet's maternal 
gnind father, Cfisare Beccaria, was a w'ell-known author, and 
his mother (Jiuli.i a woman of some literary ability. 
Manzoni’s intellect was slow in maturing, and at the 
various ctdlege.s where his school days wei% p^sed ho 
ranked among the dunce.s. At fifteen, however, ho 
developed a passion for poetry, and wrote two sonnets of 
conBidorable merit. On the death of his father in 1805, 
he joined his mother at Auteuil, and spent two years there, 
t mixing in the literary set of the so-called ‘Mdoalogues,” 
I philo.sophei*s of the 18th century school, among whom he 
I made many friends, notably Claude Fauriel. There too he 
j imbibed the negative creed of Voltairianism, and only after 
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his marriage, ami under the influenco of his wife, did he 
exchange it for that fervent Catholicism which coloured 
his later life. In 180G~7, while at Auteuil, Ijg first ap- 
peared before the public as a poet with two j)ieces, one 
entitled Urania^ in the classical style, of which he became 
later the most conspicuous adversary, the other an elegy 
in blank verse, on the death of Count Carlo Imbonati, from 
whom, through his mother, he inherited rahlc 

property, including tho villa of IJrusugliu, thenceh award 
his principal residence. 

Manzoni’s marriage in iSOS to lli*nriette Jllondel, 
daughter of a (hmevese banker, proNed a happy 

one, and he led for many years a retired domestic life, 
divided between literature and the picturesque husbandry 
of Lombardy, llis intellectual energy at this pcrind was 
devoted to the composition of the Itmi ^Sdcri, a seiirs 
sacred lyrics, and a treatise on Catholic morality, forming 
a task undertaken under religious guidance, in reparaliim 
for his early lapse from faitli. In 181 S he Itad to m 11 Ids 
paternal inheritance, as his atlairs had gone to ruin in tin* 
hands of a dishonest agent. The beautilul villa 11 (.Jaleotto, 
whore ho had .spent his childish years amid tin', secneiy lie 
afterwards iinmortalizt'd, then passed from his hands, in 
his great regret, flis cliararteristie generosity was shown 
on this occasion in his dealings with his peasants, who on 
Hcttling their accounts were found heavily indebted lo him. 
He not only cancelled on the spot the record (d' all sums 
owing to him, but bade them keep fur theinsehes tlie 
whole of the coming nuiize liars est. 

In 181 S) Manzoni [uibli^hcd his first tragedy, // C^/ftf 
di ss'hicli, boldly violating all classical con- 

ventionalisms, exciteil a lively controvmsy. It was s«'vt rely 
criticized in the (Jmrterly in uu arti<*le to \\hi«*h 

Coo the replied in its defence, “one genius,” ns Count dt* 
(Jubernatis remarks, “having divined the other,'’ The 
death of Napoleon in 18gl inspired Man/om's powirful 
stanzas II Ciunuc the most popular l^ric in tlie 

Italian language. 

The politic.al events of tliat year, and the imprisounient 
of many of his friends, weighed mueh on Manzuui's mind, 
and the historical studies in wliicii lio sought distract ion 
•during his subse(|uent retirement at Urmsuglio, .suggested 
his great W'ork. Hound tlie ejiisode of the ! 
historically identified with Hernardiiio Visconti, / asi 

Spo^i began to grow* into shajie, and was e«»mpleted in 
September 18g2. The w'ork when published, after n*\i.sion 
by frionds in 1825-*J7, at the rabr of a voluim*. a year, at 
once raUed its author to the iiivt rank of literary tame. 
In the interim of its coiiijiositioii in Mau/oni 

published his second tragedy jldeHti, turuing on tlie ovci 
throw’ by Charlemagne of tlie Lombard domination in 
Italy, and ccuitaining many veiled allusions to the cNisting 
Anatriau rule. 

With these works Manz()ni\s literary career was practi- 
cally closed. Tho end of the poet\s long life was saddt ncd 
by domestic sorrows. Tlu^loss of his wife in 18;b*» was 
followed by that of several of his children, and of Ids 
mother, to whom ho w'as fondly attached. In 1S;>7 lie 
married his second wife, 'rerc*sa Borri, w’idi*w of Count 
Stampa, whom he also survived, while of iiiiit: eldhlien 
.born to him in his tw’o marriages, all but two preceded him 
to the gravt. The. death of his eldest son, Pier Luii;i, on 
April fy, 1873, was the linal blow which Inustened Ids tmd ; 
he fell ill immediately, and dic'd of cerebral meningitis. 
May 22, aged eighty-eight. His country mourned him 
with almost royal pomp, and his remains, after hing in 
state for some days, were followed to the eeinctery of Mil.m 
by a vast oorU^ge, including the royal princes and all tlie 
great ofticers of state. But his noblest monument was 
Verdpa Heqtttem^ specially written to honour his memory. 


]lIaiizoiii*s position in litcmture is uiiir|uc; ff»i, whilf th« i(«niioiiir^ 

. Itenaissancii produced in olher <*oiiiitre ': n g:d.i\v«>f genin'-, in Italy 
it ronmined ciiihodied in him alone, sinri.* iH.m- (,(’ Ij;. (1i.s»m|>1'\s ( .nnc 
I near enough to bo cliissod with liiin. Sii-ii .l«*i lare l / J‘i 
! Spfhsi the iun*.-st novel over wiiltm; an-l, il i ik.- 
I loltiness of aim eombineil wiih in_;( ninni 
'f'itiaiif'ajpi- pij\vt!r (»l cli.ararl«*i |Mniiiiij i 1,\ .m 

' enrrrijt rif subtle imny givm;r point to«\.i' u'v.'il oi' iili nt, wo. 
JUM «l .M;tr<*i*Jy It fjiciii.' *i . -mi'- pl.u-c m 

It.ili.tii iis tjm.mfr. in Sp-iiii."!! 'u.. luw iii 

^ Mniil‘ii f.isliiciii till* uliole licld ol ni '('-'..j , 'oni’? 

]M.c'ir\' I'uniiol lx* so .mikI, d» .sjii*' ’l ' i n urnl 

‘ « pi'OMiiiiiMtn ml* ijsit y of tiuujght , it is .is j .mT mm i oI li.iluii 
i pioM* tlj.if In* w’llJ ;!o down tu po-itui il y. 

. (>fi*.\.iJii*d pi i\ ;itr I liaiacler, Man/oni fnrni'lit '- III i':. ■ : \ 

I inst;iiiri* of ;i poll w lio-»o Jill- I outairis no n^i' "I i Ml; l!,i' 

; lottiost st.ind.inl ]ll■•■s.■nt^•d by Ins works, 'for In-jlnst l'i inw-, i!is- 
riplin<'d bv .still }ii.i:li'‘r inoi.il .-i-lf-eoiil roj, ]»i«.din <"l in Jiim tbi i.n** 

. spi-i t.n le ol a pi’ilrct ei|uilibriiiin of bans in a powilnl nnnd. 

I III.-- pif^fiii-c w.i.s MiipM-.s-.i\ f, and ills spi-i-i-li, llioij^ii iilaiibd !•> a 
1 *- 11 , 1^111 inip< dinu nt, .MO lull ofwis.loni lliat. 'ronnn.isi-o det l.m d In* 

, bid baiiiid Mioic i'loin bis (iiTivei.s.itioli tijili fioiii ail tip* lx inks be 
' Irid I'Xpi* ip.nd. At tin* .-'.a IIP- liiie- In* li.-idlli.it i-Mpii.-il r cointt.sy 
j in li'-h nin;' wbipli g.iM* to ilm-'- who addn-sMl Inni iln* simlsi* 
j of li.iving spidvcn wi-ll. [Nu ui.iii i\ii .Mtann-d to L^n M. r boimiir 
' lioiii In-, I oiiipmpor.ni'-s, **1 .si ’ jl'Im, it b ss. and l«-\\ Imvp joiiif-d 
' 'Ui*b ran* iiih.-llri-tnal gilts to nnii b c.m< phi . loinnlitN <>i nnnd 
; and ni.imiPi.s. ills w.mnlb ol aMii'ii'Hi, ti ndci if .> «.f mp.uliy, 

' and tiinvei.s.d b'-npvolfin-e- I ini' ai I d linn In . liiiiid- a'ld J**llow- 
, • ilw« n.-i, wlnli* by In-; roiniliyiiiPii .it l.ir-:;' bi- was ri \ i " d .is the 
''.i.cp and p.itiian h of Itah.ni b iti js. 

In .fldilion lo Iln* Works .ilrr.iii\ iiaiip-d. In* wri.l'* /n fiJla 

( '.ifittnof Injiinh'^ ami a small Inalisp nii tip* Itali.ni 1 ‘ii;jirige. 

. / rrntii* ss( liiborioiisly i\is(d 1*\ tip 'i!il!)<'i n* p''.iiinp-o 

with llio 'riisP.iu idiom, li.is l.-‘<ip- t}n>>ii;;b 11'* It I’iai*, lb Kn m ii, 

I 17 llt-umni, and lu Kiixli-b •dilmn-'. • 

, al sU* li* s III M.iii/'I!m li iM‘ 1). > II j i*i.' sI,( .[ l.j ('rsai<; 

, i .innj il-SJ), iWaH’ilcIh) I’l iii;i. » iiulii) C.ii ( aii •, \5 p_( iH i|i < i ij'.fiii.u i- .\iiii(Fiii» 

, si(» 5 .|..nij (liiw , 511 1\ \ c‘a> H), iiii'l »tllp 1 s. .Si.m. ol ! i' !i'* • 'i ji'i’ .islit-if 

' l.\ 1 iio\ atini Sfot 7,1, .'iMil a \\ <ii K piititliil. < o/-///<. ^ '< t / /’ .‘.y.//-.;, 

, l>\ (’os, UP < .iiifu. Si <.* also 1 III on “laiiipl ‘ in S, i iti i J'xt It \Ut.% 

, t >.•{*! /.y/».;‘ii/av, >i>l, IV. 

! MAOIllKS. So' Niav Zi;\laxi.. 

I MAlk 1. /’Vr.**/ A’.v**’u//.s M.,! itinhintj. As each man 

I .stiuids in the. centre of lii.s lidi’i/iai sind the poll mu ri' the 
I earth’s stirfaeo wliicli lies wilhiti his range <^f vi.-inii ha.s the 
I a[»p(‘{iranee cd’ a disk, the w’li<*k* wnrKl was in .incient. times 
I conceived as a disk surruundul by the sea. ft was coii- 
1 se^piently imt uneoiiiTnon for a pooph* to imagirn- as w.ts 
• llm case we. know with the (’hincire, the llimlus, tlie 
. ( ’haldteaiis, the .lews, the Arab.*-, ami e\rn the aiieient 
IVru\ianK — that il occupied the middle ]Mit of tin* 

1'Iie wider a [leople’s range of \ision, tlie wider wa.s the 
I disk of the w'orld re[>resented. A eireulnr siirfm e is thus 
I the simplest form fora in(if<p<t. nintcli oriiJ.i[»o!' tiie wi'ild; 
j and it is met wdth both in antiquity and in the .Mniille 
I Ages. Till* extent of the circle of ^i.sidll depL-ml.s among 
I uncivilized peojdes on their way id' life. Wamleriiig trd»es 
I liave s('eu more of the w’orld than .-eltleil tiibcs ; and 
j hunters, ti.sher.s, and .si'amen make, the widest excursions. 

I Among them consequently we lind the beginnings of nrap- 
; making ; and l''skiino, Indians, and Polynesi-ans, for 
! example, .show’ in this matter ustmii.sluiig quickne.ss of 
! a|>prcln*]i.sLon, while among the settled Negro tribes, on 
i the other hand, th(‘re arc no map.s. A Jimp drawn by 
i an I'Nkimo woman enabled Sir Edward Parry to discover 
Fury and llcela Strait ; M*Clintoek during his endeavours 
to clear up the fate, of the Enuikliii i-xpedilioii u-peateilly 
got the K.skinio to draw’ coast-mai>s (d‘ the .\ielie l.unb , 
ami iiiuJiy similar in.stances arc given by Amlivi, “ I’ ‘.^in 
nines of (.kirtography,” Uluhna^ xxxi. pp. k l.‘k 

Turning to civilized peoples, it is among the l•^J^ptians 
that we llml the earliest re(*orded e.\ im[>l« • "d' «-.iitO' 
■ lii'.qdiie rejavseiitatiou. Apollonius if Khi'i’p*' (born 
i*>.(\) re[>orts in his A n/nmr nfh »i (j\. l'i'.I) ihit the 
Iv..ryidi.uis of C/olchi.s, a colony ditinu- frciii lie- fiim* of 
Il imses Tl. (I), Ir.ul }»reser\“d .m lii'tfl" 'in - i-i.il. lin wooden 
tablet -i (Kip/jas:) on whi-di l.iiul -lUil - i, i f-.nl'- .Ji d higliway.s, 
, were accurately indicated; EusLithius, in his commentary 
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on Dionysius PeriegeteSi mentionB that Sesostris the 
Kgyptiuii king cao^ route-maps to be prepared ; and 
Stmbo also refers to oertain old maps in the library of 
Eratosthenes iu which Meroo. and the south end of the 
ptuiinsula of India were placed on the same parallel of 
latitude. These statements have been confirmed by the 
actual discovery of such maps and plans on old Egyptian 
papyrus-rolLs. Birch Jms, for instance, identified a drawing 
uu a papyrus in the 'I’nriii Museum as the topographical 
map of a gold-mining district in Nubia. The perspective 
iu this case is very childish : in order to show that the road 
leads between two mountain-chains, the mountains on one 
side of the road are inverted (comp. J^epsius, Urkitti- 
ilenhnr/i^ j»I. xxii,). This map is one thousand years older 
than tlial ol Anaximander, who was considered by the 
Greeks as tle^ inventor of cartography. On another sheet 
appears a reiuvseiitation of the victorious return of 8ethos 
I. n.r.) from Asia, showing the road from 

IVludiini by Leontopolis to lleroopolis, Lake Tinisah with 
fish in it, the canal from the Nile with crocodiles, and 
at lleroopolis a bridge over the canal. Similar picture- 
ma[)3 were discovered by Layard in Assyria {Xinewk and 
p. 231 sf/., 1867). The ancient Babylonians have 
also the high distinetion of having divided space and time 
iu a w'ay that allowed scientific moasuiements to be made 
after the still customary method. It was they who origin- 
ated the division of the ecliptic into twelve signs and later 
into 3G(i degrees ; and the division of tlie circle into 360 
r*egrees with GO minutes to the degree and 60 seconds to the 
minute, as well as the corresjumding division of the hour, 
was the outcome of their sexagesimal system of numeration. 
This method of <livibion was introduced among the Greeks 
by Hipparchus (150 b.c.), and obtained general currency 
through the gcogra] flier Ptolemy (150 a.u.). By this 
meuiis were providcil the elements necessary for the astro- 
nomical determination of geographical position. Among 
the Egyptians and Hibyloni ins map-making remained in 
its fir.st infantilo stage ; its scientific development was 
received at the hand.s of the Greeks. 

2. Jh ahnniff thi T/zw/x- - 

Fn llomerlbe** circumfiuent ocean ” represents the horizon 
which hduiid.s the disk of the w'(»rld ; the sciciilifio treut- 
iiieiit of geography and niii[i-malving has its origin among 
the li>nic Greeks of Asia Minor. Anaximamlcr, a pupil 
of Thalei (about 5G0 H.o.), sketched the first map (ycraypa- 
^LKui TTtVa^), ami w'as tlie lir.^t who sought deter- 
mine the compass of the earth (the W’orld-disk) and the sea. 
As the Greeks graiJually extenrled their journeys as far an 
India iu the East ami the Atlantic in the West, the con- 
victif>n gained grriuml that the world-disk could not be 
bounded by a regular circular outline. About one liumlred 
years after Anaximander, l^cmocritus of Abdera ventured 
t<» draw a new* map on the basis of his own observation.^ 
(for in Lis i\\tensive wanderings lie had been as far as 
Per.vl.i and perhaps even India); and in op[)ositiun to the 
circular fnrni uf Uie Ti)nians he gave the w'*)rld an oldong 
shape, and t.iuglit tliat from cast to we.st it was half as 
long again from north tn south. Although after the 
time of Aii't'ftle the tabular or flat-surface tlieory of the 
figure of I Ilf; furtli was expelled by the sjjlicrical or globe 
theory, tin* purtion <if the earth’s surface which W'as really 
known retaimd tin- .value oblong shape which it had with 
Democritus ; and Injure wx still speak of hmgitude and 
latitude-, tliat i.>, length and breadth. It WMs on this basi.s 
also that the far-travf lj'Ml Ib’.eatLeiis of Miletus, w'ho wrote 
his Tyq Trepifj^n^s bt tween 520 and 500 B.c., drew up his 
map , for the rcpres(;ntatinn of tlie world on a brazen tablet, 
which W'as shown by 'Arista ltof is, tyr.iriL of Miletus, to King 
Glcomenes of 8paita, was pro’oalij\ nothing else than the 
W(jrld-inap of Hecaticufl. The lir.st application of astronomy 


to geography was made by the famons Arctic navigator 
Fytheaa of Marseilles, about 326 B.a ;. it it from him that 
we obtain 6be first observation of latitud^:anc^. what js of 
some importance, this is for MarseiUetiii , ; J^Voyi^^ the 
extreme North (Thule) was undertajkeu 'pa^ly for the 
purpose of satisfying himself in regaid to Ogure and 
size of the earth. Dic^earchus of Mlessana. in Sicily, a 
pupil of Aristotle’s (310 B.C.), made the first; s^l^Ch to 
a projection, lie divided the inhabited t^ known) 
world, which he reckoned to be one and a haltSmes pA 
long as it was broad, into a northern and a sora^rnihttlf 
by means of what he considered a straight line dw(fii f^nx 
tlui pillars of Hercules, through Sicily, the Palopbsnesui^,: . 
Garia, Lycia, Paniphylia, Cilicia, and across Tbi|Xrua tii 
the Imaus (Himalaya). Tie thus drew the first pairi^lel ;6jif •' 
latitude, and upon this basis he prepared maps whi<^ 
to be publicly exliibited in a hall (Agathem., § 6; . Stmbo, 
p. 105). The name 3uL</>pay/i.a partition j 

of the inhabited world, was given to the base-line. Fpr thb/ 
next material improvement wo are indebted to the famous 
astronomer and geographer Eratosthenes of Cyreue, thb 
keeper of the Alexandrian library (27G-196 B,c.), fife was 
the first to make a rational geodetic measurement f^or. the 
purpose of determining the size of the earth, and he. col- 
lected in his l\u}ypaij>LKd the whole geographical learning 
of his time. This work has unfortunately been lost, but 
from the numerous fragments that have been preserved, 
especially by Strabo, it is pos.sible to form an idea of 
this the first sy.stciiiatic googra]>hy. Starting with the 
spherical form and tlie size of the world, it^||;aye a descrip- 
tion of the olKovp^vrjy discussed the space relatioua of 
tlie world-island, and estimated its extent iti longitude 
and latitude. On the basis of the diaphragm of Didte- 
archils, the course of which was more precisely indicated; 
a scries of seven parallels and as many meridians Clotting 
the diaphragm at right angles were ilrawm, and by thia 
mean.s the inhabited world was divided to the north and 
tlio south of the diajjhrugm into a certain number of 
regular divisions to which the name of sphiagidia or^aeale 
wjis given. Then follow's a description of the countries 
iu tlie several “seals,"’ beginning wdth India. lu thia 
arrangement we may recognize tln^ first attempt to 'con- 
struct a netw’(»rk or .system of <h'grees. As numerous 
data ill regard to distances were already at his command, 
Eratosthenes greatly iiiiiuoved on the old maps ip the 
matter of c(>iTectnc‘:is ; but, as iLo number of astronomical 
determinations of latitude was still small, and the intervale 
between the parallels and the meridians were uiiequ^ and 
conditioned by the available data in regard to distance^ 
bis network of lino.H was far from being an .exact 
mathematical sy.stem. Hipparchus of Nicma in Bitbyuia, 
the greatest a.-tronoiner of the ancient wrorld (about 150 
B.C.), consequently rejected the geegraphy of EratcyiAhenea 
because it only partially utilized the abundant rpi^utcea 
provided by the high development of contemporairy'ximthc^ 
matics and astronomy. Instead of the uncertain est^atea . 
of distance and direction furnished by traveller^;, only 
astronomical determinations of latitude and longitude 
should, ho maintained, have been employed. UOt 

appear, however, to have himself written a 
graphy or construct c;d a map. About the eame^ 
time Crates of Mallus made the first globe? ^ 

this he extended the Atlantic Ocean southwi^.'|¥^c,..T 
the south pole, placed a corresponding ocean 
hemisphere, and, in the belief tW the torrid isob^i^ulil be 
occuined by nothing but water, ran an Oceanj|[b^lt along 
the line of the equator (fig. 1). In the £ourjB|j|!^ 
produced he set four semicircular land-arw^fbply 
w'hich was known to the ancient worldi systematie 

figure maintained its place down iut6j|he\]fidd]e Ages, as 
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appears from the ornamentation of the globe that forms 
part of the insignia of royalty; 

Marinas pt Tyre (aboutj| 150 a.d.) was the first who 
sought to giVe effect to the demand madc'^by iiipparchiis 
for a trustworthy representation of the countries of the 
world. His work unfortunately has been lost ; and we 
know of <itr existence only from his successor CLuidius 
Ptolemy. Without Marinus, however, Ptolemy s work 
would ]|^ve;1been impossible; and neither of liiein was 
able re&Uy tb carry out llip[)archus’s idea of detcniNiung 
the latitude and longitude for every place; for ubseiva* 
ttbns of^latitude were known only for Marseilles, Syeiie, 
Alexandria^ Hhodes, and perhaps a f( 3 w otlier phieis, and 
.(ill other positions were obtained by rtulucing dislanci-^ 
to ' deteehs. The determination of longitudes was ev« i\ 
more difficult. Ptolemy possessed only the eontempurary 
observation of the lunar eclipse in Arbela and Carthage 
of the "year Sill n.o., from which ho calculated a dit 
lerenele of meridian of 45" 10' instciul of ilT Tiio 
longer axis 4 )f the MediteiTanoan was consecpicntly a tljird 
too l^eati C2 degrees of the meridian being assumed 
instep of 41 §, and from this there resulted an exaggera- 
tion of all the MiMlitcrraneaii countries, wliieh was corrected 
only by the compas.s-m!ii)s of the later ^fiddle Ages. 
Ptolemy, however (availing liimself t>f the steieograpliic 
projiection devised by Hipparchus), corrected an im[)ortaiii 
blunder which ilarinus liad coinmitU‘d through neglecting 
to tfika account of the sphericity of the earth and con- 
Btriicting a rectangular systmn of degrees. Like ^^larinus, 
he counted his meridians from the Canaries (the Fortunate, 
Islands). No maps cpjniar to h ive been drawn by Ptidcmy 
himself; those to be found in the oldest editions of hi.s 
work are by Agathodaniion (a laathematician of the Tith (I) 
century after Christ), though accurately based, it is true, on 
Ptolemy’s data. Tlui oldest MS. of Ptohmiy is that bamd 
in the Vatopedi monastery of .Mount Atlios, and [»ubli.died 
by Victor Langlois in 1807 along with careful reproducti(nis 
of the maps. It dates from the 12th or 13th contiirv. 
Besides the exaggeration of the ^rediterranean, the groalest 
blunders of Ptolemy are tlie following the Kiin»pean 
continent between the Black Sea and the Baltic is tot> 
narrow; India is nv>t represented as a ])eninsula; CVyhni 
(Taprobanc) is made mu(*h too large ; and tlie Jmliau 
Ocean is boumled by lands towards tlie south (Plate VII.). 
Butin spite of all this tlie sciontilic method pursued in the 
representation was perfectly correct. It was not till the 
Beuaissanco that a return was made to the ratiomil liciit 
meat of cartography inaugurated by Ptolemy ; and he 
then became the teacher of the modern world. 

V Map-maJehtj anumr/ ihe. liowtru .^. — The Bonians con- 
triibdted nothing to the development i»f the scientific riictluul 
vbf Greeks, and did not apply astronomy to the puipn^cs 
. of - cartography. They valued maps according to tln’ir 
practical utility as impleinents of political adniiiiislration ; 
)lud tfiey accordingly at toadied most imjK>itancc. to the voute- 
from which they coulfl learn tlie roads, the station.s 
and^bo distances. If we may judge by the few examples 
'which have been preserved, these sketches may, distt>rlions 
be compared with our railway maps. Cicero and 
mention general and topograpliical maps. In their 
vlima the military routes were already divided into stage.s, 
IfurtliBhed with milestones, and consequently measured. 
j€)Ur{hg',the reign of Augustus a survey of tlie whole Homan 
was carried out. The routes were marked on 
rolls for the purposes of military and civil 
admiutetmtion. A map of the world was painted in a 
'porticb^'at .Romo ; a map of Italy was to be seen in the 
.tenipl^' 5f .'Tj^llus. Particularly celebrated was Agrippa’s 
map. Pliuymust plainly have been in possession of maj)s 
to keep hinu^lf, right in regard to the great number of 


names which he records. A mvip of the Homan empire 
was drawn up» under Domitian. The emporor.s of the 2d, 
3d, and 4th centuries caused maps to be consii acted and 
painted on the walls of public buildings in tiie cities of 
Gaul, as for example in Auguslodunum (Autun) ; but of 
this class unfortunately none has been [nthirvcil. The 
only Homan map, indeed, of the imperial epnr h whieh ha&’ 
come down to us is ihe Tahuht ri vtiicjf rinn.i^ v.liicli 
takes its modern name from Conrad IVuting* i nt Aug.-biirg, 
who posschscj it in the ICth century. It is omu pr, < rved 
ill the Inqicrial Liiuary of Vienna. Its oiigin .i> a map 
goes back at least to the 3d century of the Clni-llan era. — 
to (he time, tliat is, of Alexander Severiis ; but tlie ueliial 
co[i 3 ’' is nut ohiei- than tin*. 1 3lJi eenliny. It eon.'^ists of 
twelve folio sheets of parchment, wliich originull^V lorrntd 
<«ne long strip. It has been published by tScheyb ( 1 753) 
and ^laiiiicrt (1831), ami in excellent facMinile by 
Desjardins (ISG etc.). That tjie original of this remark- 
able map was of a circular shape bus been saiisfaclurily 
[*rovcd, the pattern lollov\ed being that of the )na]> of the 
world ill the portico of tin.* Campus Agrip[)a', which for 
centuries retained the lanlc of a model. IVcibably, 
liowevcr, such an pirtnA was not exactly round, but 

rather oval. In its construetioii elTeet was aDo given to 
the opinion current from the lime of Herodotus that the 
extent <if the inhabited world was gn'aler imm east to west 
than from north to south. From iliis it is clear that the 
Homans had not advaneed beyond the earlier Grer*k con- 
ception, and wore ignorant of Ihe a.^trononiico- matin inatical 
method inaugurated by Ili]»pan lms. 

1. Map-nutkintf hi thr J/hA//c Tin* seliolastic 

Mirldle Ages confined themsehe.s to imitation <*f the Homan 
orfuA, Fulness of detail, moreover, wais grmUially li^^t, 
ineagrencss and crudity appearing in its }>lucc. ('arto- 
grajihy in fact fell back to a secoml cliildlio<Ml Fanatical 
exponents of the ortliodux laitli, like I.actantius, looked 
with disdain on all scientitie culture. Geographical ques- 
tions were of no interest to him becau^e Im regaided them 
as mere matters of opinion. Astronomy was a piece of 
fantastic folly, the knowledge of distant lands mere learned 
lumber. ‘*Qu:p beatitudo,” he cxelaims, “erit milii proposita 
si sciero uiidc Nilus oriatur vcl quicquid dc co b) pliysici 
delirant / As this narrow conco[>lion <if tilings became on 
the whole, the dominant one, geography and ma]Mmiking 
practically ceased to exist. Thedoelrine of the ^phericity 
of the earth was [ilaci-d iiiuler the ban of the Giiircb, 
and people wont back to tlio Hoinerii* idea of a di-k sur- 
rounded by ihe ocean. iMdoro <»f Sevillt' {pf>. tanglit: 
“Orbis a rotunditatc circuli dictns (piia .‘•.iciit iota est. 
Fndiqne cnim Oceanus ciremniluons ejiis in circiilo ambit 
tines. Divisu.s est aiitein trifarie ; e (piibiis una pais A.''ia, 
altera Eurojia, tertia Africa, (pue et l.ibya nnneupatur.” 
Isiilore is a mast it of fal>e etymologieid inferences. 
Deriving from a wheel, he declares that 

consequently tlie eanli has tlie appearance <if a wheel. 
Ib-nce the name wbeel-majis lias been given to all tlK»so 
I maps of the earlier Middle Ages. The three-bdd ilivi.sieii 
I w’hicli he gives of the worhl-di.sk kept its ground for cen- 
turies, and tliii figure of the earth ])ut on the lni^^erabIv gni^e 
.shown in lig. 2. Tt was only by the Greek fatlna*s that tlie 
doctrine of llie earth’s sphericity continued to be lacL'lit; 
and, as the knowledge of Greek rapidly thed out m w . tern 
Furope, the fountain W'as dried up from vvliuli :* b'-ltiT 
science might liavc been derived. Alan.y minor modiiua- 
tions were introduced into the ma]» of tin w’l il l, i ut 
the fundamental type remained a.'- glvin lu liLf. 2. 

I Jerusalem lay in the centre, Ikiratllse in tin- cMume < ast. 

[ Clever artists gave life to the di.*^!; i.f tin* wi'ild \-\ timeted 
I pictures of towns Jerusalem, Tro\ ,vl\iliy!iin, Hume, «t'C., 

: and drew :\dam and Eve in the mid-t uf a Haradise wliicli 
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\\ix< defnniled by a tence of thorns or of flames, and, being 
consideml tlio highest place jii the world,* was always 
introduced at the top of the map I The positions of 
Jorusah'in and Paravlise served to fix the other points. 
How long this concept u»n rcmaini'il in vogue appears from 



Fij*. 1? 

tlj(5 fact that ill 1422 Leonardo D.iti, in a poem on the 
s[>hf‘re (DoKa Sprni)^ wrote, “A T within an O .''hows the 
design’' 'T o nuoO nioiifr^t // »//nvv/>/o), tlius @. 

Jn this way the whole science of cailogra[diy sank back 
b.dovv tin* h*vel altaint'd by the Ionian (<rt?,eks. 

r>. iiioifi lh»' Arahittn .^. — File tirst develop- 

ment of ge igiMphicil science among the Arabs took place 
at Laghd.id ab uit 112 A.r>., in tlie reign of the calipli 
Miiii'-ur, anvl undiT the intliienee of an Indian astronomer 
and m.ilhematici-in ; and, not long after tlioworksof Euclid, 
Arehiin^lc',, Aristoth', and Ptolemy were tr.iri'.lated into 
Arabic, by orders (»r the calipli Maimin fS I ;‘1-S3:>), a degree 
wa' mea''Ureil in -Me'»opol iiniu in the plain of Sinjar, and a 
sv>tein of til* world (Pasm el-ard) was const met etl by his 
libiarLin Molii'iimcd ben Musa ot Kliiva (Alcharesinius), in 
which ev. i v pla.-e wa'. to be determined l)y longitude and 
latitudti in llic st^le of rt«dcmy. I Jut the science split up 
only too soon into :i practii-.d ami a theoretical (astronomical) 
section— tlic one tri;aliiig gcogr.qdiy ^ja'ral’iya) as the 
doidrine of r aites and provinces, tlie other as tlie doctrine 
of latitii'les and longitudi's. Astronomy contented itself 
with til" a'truMoniical determination of the po.dtion of 
[daces uitlnait drawing iii.i[»s or everting any inti imce on 
their projection; travellers and to[>ogra[i}jer.^ on the other 
hand di<) not trouble thcnj''elves about a'.tronnniy, but like 
l.-^takliri (c, 7-30) or Ibri llaukdl (c. 73()j added maps to their 
description-. whi«di were ilestitiite of any system of dcigrees, 
and bc:trayed by the rougline''S of their outlines the clumsi- 
ne->- '»t 1 he iliMUglitsnian. Ultimately, like I )imisljki( 1 3:^7), 
ile y h P iiiatli- inatical geogra[»liy coinph tely out i»f their 
works, I’. j 11 lukal having alrcaily tleclared that inathrmati- 
cal divi-i *ii <uilv inoiigfit confusion into g«iogiM[ihy, Only 
Edn'st'-J imp, d for King Itoger II. of Sicily ii[M>n a 

silviT [»1 it' (1 1 b 1 loini’ an e.vception ; but, as it was not 
drawn accordioj’ t-. tie* Ptidemaic [uojectiun, Imt .siinjdy 
irnlicatc d tl.e -'rv n ilnmt. .. it weis after all but an un-aie- 
ces.-ful copy of Pt<deni\. 

G. A 'intf'til - TIf fi lutif il floxoflroinie or coni[tass) 

map-», which imk * lic.ir tn-i a[.j»c:ira]ife in Italy in the 
L3th e.ciitpry, iudi' ite a gratifying improvement in 
cartogiaphy after a Iojilt [»eiio<l ol .-tagnation. The*'** maps 
wore c.)ri-.tructed with the aid of the com^ra-.s, and took tlie 
narne ol com[»a-'.s map> b-.i nr. • Hey an; covered with the. 
tigii.^o of a comjii'.s fiy>hi which niimerou.-. straiglit lines 
radiate o!it iri all diit;/ion^ o\er tie’ -heet. Tlie fmd tliat 
the mo'/net. turn-* towards the rioitli is tir^Jt mentioned in 


1187. Flayio Gioja of Amalfi was perhaps the first to 
make a mariner’s compass and to teach seamen the use of 
that important .instrument. The Italians divided the 
compass into eight parts (venti), assigning 45"* to each — 
Tramontane (N.), Greco (N.E.), Levante (K), Sirocco 
(S.E.), Ostro (S.), Libcccio or Garbino (S. W.), Ponente (W.), 
Maestro (N.W.), Every division had four quarters (quarte 
di veiito), each of 1 1 ] clegfccs. The maps were produced as 
follows. The courses of individual ships were first of all 
inserted as straight lines, calculated according to the 
distances traversed, from [larLicular [)orts, as Genoa or 
Venice, to other ports, and when a good supply o^ such 
iiuiterial had been collected and a series of diagonals 
drawn in accordance therewith, the most impurtaqjt points 
on the coast and in the islands were fixed. The lines by 
which the meridians were cut at the same angle were 
called loxo( Ironies ; they gave a correct indication when 
tliey cut the true astronomical meridian, a falso one when 
they cut the magnetic meridian. On the Italian charts 
the loxodromes wi'rc drawn as straight lines. The 
numerous radii of the conqiass shown on the maps enabled 
the seaman to find tbe direction which he had to take to 
reach his goal. Hence the tith‘. loxodroniic maps. 

Charts on whicli the degrees w en; marker] became neces- 
sary only when njivigaticui extended to the ocean; they 
wore introdnciul by the Portiiguo-o, [irobably at the sugges- 
tion of Prince Henry the Navigator. They are “piano 
charts with lines of longitiub; and latitude. • 

The nlil(‘sl li»vr)ilroini< c linit-; wliidi Imvi* trcij prose r veil come 
fium Uoiioa, :onl Vi'iin r. 'I'll'- r.iilii'.sl, tlie so-i'iillod I’ksaii 

<*li.iit. l><'loiig4 ]»rol»al»lv to lli«‘ iiiiiMlf of the, KJlh ecatuiy, aiul 
ahe-nly riHupi i^ef, the whole ii.-iije.in. As this ropresontatioii 

of the whole liill-t of Jierr-vjty li;i\e I'l'eil | reeriled hy SUI’VOys of 
the sever.il [lortioiis. 1)je 1 m ‘ rinniiin of the eluirl may ho placed at 
lei'.l ;ts l.ir hrielc iix tlie p;n I •»! thi‘ l.'Jtll eoDimy. Ne.vt in 
>f U'.'t'eonies ( li) tin* I.M\on> .\tl,i'' mi < tenoa lihout lljcyeai IftOO, 
in till' |.n^v,e-.-.ioii ol the C.iv.ilieie 'rein. I-. Iiii\oro. Then follow (S) 
Petrus Veseoiite, i;{| 1, in tie n.ilieii.il .Mi.'liive.s .it Florence, inelmlilig 
the «•, Intern Meiliten.iiie.iM > l*ifrns r,.s e/i/r (ft Jutma fecit isfa mrta 
(tmi Jhi M Cf'CXl )y .''Cl' I g. ;; ; (4j Miiiiio Siiiado, a map of the. 
worl'i leprijseiitnig 1 he \1.‘.liten.ine;iii uei tin* Atlantie i!o;is<tR as far 
ns Flainler.s, ])rolnMy ilr.iw n M'tweeii irirj.iinl I JJ21 —sevcril copies 
ill Pome (the Vi nii ■, .iml Ihiivsels ; (,5) an iitlis of IVlius 

W-seonte’s al»oul l-'JH (in Veiiifi-, in eight sheets; in Milan, ten 
sheet,) ; (Oy Feirinm Ve, rente, ia-.i7, in the Linrentiin J.ihnry at. 
Florener ; ^7) .lo.innes il.i (\ii ign.mo, hetwei n KUn; hkI l.‘3eJh in Iho 
areliives et Klor» ner ( J^nAjihr .foti/tnrs rrrfo,- .stiiirfi Murci linpfrrfu 
Jk.oi.'v me l(rH ) ; (.S) a imp of Ft JO in the (’istiliin tongue, in tlie 
Njiiion.'il Lihrarv at Puis; (li) the Me*lieein alias of 1351 in the 
Lino ntiin IJhrary at Morenre, ught .slnets, which rejireseiits alsiv 
till' < a'.piaii Sea, ami, rcin.irkahle ciiongli, the wlioh* of Afjiea ; (JO) 
Pi/igaiii, lotj7, in the National Lihi.iiy at Paiiim, a. map of the 
w’orlil which exteiicl'! as far as Per'.ia, witli numerous entries 
not only on tlie j-oasts ])Ut also in the iiitciior ; (11) an atla.s of 
Pi/.ignni, of date luil.i, nine .sheets in lolio, in tin; Ambrosian 
Liln'.iry in Mil..ii, • oinpi isin^ the MnliLeir.'inejin uml the Ocean as 
far as .futland (.M.Cf'fJLXX 1 1 1 o die Vlll iU zngno fnmzm'ho 
fdzi'fdiiij eeni'/iffiM in reHtt eiu inr /reif); (12) the fainoua Cata- 
lonian iua]» of the Will M of ia7o, in tour shi'et.s, in tho National 
I.ihr.iiy at Pari.s; ('F!) a in.-ip hy (Jnill. Solerio of Majorca,. 1385, 
in the. puMie. aii-hive.-; in Plorenet* ; ami (IH atlas hy Homo un- 
known h.iml, four sheet', folio, i” tho JJililiotoca Slarciana at 
Velliee. 

Seveial of tliesi* Italian nia[i.s give induhitahlo evidonco that a.* 
early as the llllj einitniy the .\/ores and Canaiie.s had boeii dis^ 
enveieii, W'H as 111'- eo.ist of A IVira as far a.s hi-yoiul Oftpi! Bojadoi*. 
With the middle of tin* rent II ry the coast maps devclopou into 
ni.ip-, ofi'oiintiies witli ti.idi* routes, pii-torial fignritfi, and niimeronM 
in-.eriptioii.s. M.ips pre.s«-ived from the 15th century tarn still more 
niinn ioiis : (I.")' :i in ip hv the Venetian Nieolao, of ifatc HOS, in 

Vienna; (Id) .Meii.i de Viil.i ilostes, MJ3, in the National Gallery 
at I'aiis ; (17) a m.ij» of the world of 1417, in the National Library 
at l-iorem*e. ; (FS) Piaiieiveo «li* ( 'esaiiis, 1421, in the MufiCO Correr 
at V.iii'.e; (Itq a lanp of 112t at Weimar; (20) atlaHftS by Gift- 
cijino de tjiraldij 142d 13, in Veiii'a? and Milan ; (21) Gabriel do 
V;d^e^ljn,l, 1 FJJ, innii Majoic:i ; (22) ITum’OHco llcccario, three maps, 

ill the Piiitisli Musenni ; (23) two maps hy Battista Beccario in 
Miinieh (1420) and Paima (1135); (24) Andrea BUneo, 1436, an 
athi^ of tell sheets, where, for the lirst time the iiiediteval cinailar 
maps au* aeeonii>anjed by the Ptolcraiiic maps, in tho BibUoteca 
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ilarrMJvna at Venice ; also a map of 1448, drawn at London, now iii In the beginning of the IGtli cmtiirv, (ro Alberto Cantino, 
the Ambrosian \AhrAvy at (ATidrca renreian cojnitn di about 1501 -;5, was the first in Italy to di.uv n map rr pn sentino 

galia me fexii a loiuira, 1448); (25) nri elliptical map of the world portions of America, Onrta da imcujfirr },rr h' iniovnin^ nU 

ill the Pitti Palace at Florence, of Genoese origin, and of dale 1447 ; trnvafn in la jurtr. delU in tlm libiai v .a Mod. iia. loil) I’lio 

(26) lliiimibal de Madiis, 1419, in the Ambrosian Library; (27) a Maggiolo family, famous for its t.‘iirti>>;iap)»v, Hmmi idi»'.l in <lciii»a 

ratulonian map of the world, of 1450(0, in the National Library at Iw-twetMi 1511 ami 1648. ViseontM 111 .- tmin.ln . t’ tla* 

Florence; (28) Giovanni Leardo, two maps of tbe worbl, of date family, is known to have jn-odm^-d atl i.. . b.tur.u ir.ll 

1448 (in the museum at Vicenza) and 1452 (the i»rop(‘ity of ConsuU and ir,S7. A map bv Giaeoino M.iggi<ilo, .! ,i.- ii, ili,. 

general von Pilat at Veniec) ; (29) Fia Mauro, a famous map of the P.ntisli Aliisciiin. (:17) lliiltiHta Agm-v lab.iun i I , iv,,-.-, t;,j 7 «,ijd 

world from 1457--59 in the Pdbliotcra Alairiana at V. nir.- ; (;jn) Ifml in Venire, and lluj thirtei n atl:iM-s In- b., . l-tt 1,. 1 .n l l ii.i ,ir.' 

Gratioso Jlenineasa of Aiirona, a diligent railiigiaple r, t\\.*nl\- pierrsof fine artislie work adonird with rlMrmiug mitii i;. - 'luo 

live very carefully executed works dating from betwivn nun aud of tlu'M- atlases, of dal.*. 1527 and 1536, aiv in th.- T.i ! i 1, \i nm. 
1482; mOBtof them arc in Italy, ehielly a^ V<*nitv, tw.. in |*.nis. In Dm loth emtuiy aiel tin* beginning oi il..* 'p.m 1,. 

one at Munich, and one without date in the linlisb xMoNruni ; -,.D) roilugin*se, (hvek, anil Fiem li e.irtogia[»li< is apji. ..i . .....p. nim . 

Audrcalie.nilicasa, son of Urn pre.eeding, Duve mapsof HTUili.n.va) witli Th.* llali.in, Catalonian, and Ikil-aiii- :irC-!>. W n-ni* 

and 1490 (Anconaund liome) ; (32plartoloineo l*ar«!t(», a niiipof ilu-. oidy tlm mu^t impoilant. Juan di* la Ca -i. .i I'.i .p)., .i d a 

world, oM465, at Uomc ; (33) (Jiorgio (liovaiini, Ms; iD'aniia'. ; roinpaniou of C«dumbns, ilv4*w in 1500 a mapof lb.- vDo- h 

(34)Count.HortoiTmims Fredutiusof Aucoua, 1497 (Wolh iibultrl). lur the lirst time tlnj hitherto iliseovnvd , oasis and i- md. at 



America were iiitrodueMl. A niap«if (he w.uld hv (Im i.ide T.aci.>. 
152*2, is pi*eserved at Turin ; ami two general m.ips, the om* dning 
1527 (probably by Fernando Golon, sun of Colnmliiis'' ami tl*. ..ibii 
1529 (l»y ])icgo Kibero), exi^t at Weimar. Pet ween InaS an I l.'»;;» 
Diego llomeni [»rodue<*d sevcM'al bt'autifiil atlases; nf tie sc b'ur ir«- 
in Italy, and one, of date 156S, at Dresden. Among the I'l. neli 
world-maps a sjieeial [dace is due to licit drawn up l»v "i.l' i of 
King Henry H. It is pubtiv,bed by Jomar.l in liis ■/'. 

la geographic, 

^ As far as Italian navigation cMended, and especially within tin- 
limits of tho Modite.rranean, a very correct represrniati.ui of ib.' 
coasts and of tho contours of the several count rics was sn-nn d .it 
an early ^te. Tho interior of Die eonutrics, on Dm other b.md. 
remained confused and iuexaet. These defects were fust ‘.uppb’. .1 
ill the 16ih century, w'heii nsamrse was again luul to the coutii 
butions of tho GiWks, ami espceially iif Plolemv. 

Bofme proceeding to disiaiss tliis new' development, it may be as 
well to mention tho varioiw nanie;^ by w*Iiioh Dm representations t.f 


Dm . .11 ill's siirf.iei* li:i\ •* been d. -ign.it. d. 'I’b.- C I? . ek ; .•■'ipl o e i t la* 
i-xpiesdoii TTiVai^ (piet III.*', tl'.* Il.un.ni'i in Ilk.* m.mnei sai*! '■» 
The woi I mapeuine into u*.e in tlie Mel. lb* \‘j;es, D.i* n.u!. - 

luiiitli, unti./h hiotidt'. (“uoi]d-n.i[tkin p.'ioing tk.il i‘> ip- v. 
i.i |./iiial!v painte.l on elotii. In iMigli-b imp i‘ -ipp'!- I '• ’ ’ ' 
a ! iml miji, the M-a-ni.i]' b* in"’ kimwiiU'* -i .b.nt dr- I'* ■ 

1 Ml-'U-i-'i'S 111. I tin* e> pi .‘v^lon-- /''/ilMl, /•' I' : 

\\ 1 . !i ill. loxo.liomi.' map - .Mill..* inlo CM -Ten. ii " ’■ "I' l 

Mil'll : .lii.'.'ii.iiis weie w riit. n ti‘ u . "iiip iii\' lb. m. - 

“ lllill'J’ «lil.‘. I ioil'-,” “ l-b. lok p. >1 I 11 1.1 '1 ! . I 'N \\ ! I ' '..ll 

m »p - w 1 n‘ :itlei w -aitls nm.iut '.1 < II I.l- < 1 1 n. u * P l* i ■. v..m 1 

.ff siiriiilM-;, ni i.^iii.illy a lett.i, a wnll.ii .I" o..' : . •' i I’-k’' 
iiMiim r Die l\)rtiigii.*'>e .mkI Sp.iiii'-b loii.i < ■ ‘ 1'' < « 

111. I Itb ei-ntui V ibis I xpi-i'-sii.n \\ - i- .ipj- • ’ ■ < >'> iii>- 

iioii »|not»*d und.-r No 3 above) usrd lo d*-' '■ i ' ’•> ;■ I’lM.* 

.Sinn* seii.M* I’.mlo dk'Si.inelli spi 'k-..* 1 ' ' . '".i’ !■• 

tlie kiiiL'’ of 1‘ortiigal lint tb.‘ - xpi- '1 * In;'.-’' ..mid 

tdl 1 he Idtli i-eiitUT \ ; iul,M.I\\. lin 1 i' m'. in i M-'lmrg 
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biiition of Ptolemy (Carta Marina Portugalcnsiam^ in 1624 in Spain 
(in the Junta of Had^joz^ in 1682 in Kiiglaml (Miohael Look). ■ . 

7. The Revival of Ptolemy. — This produced in the 16th 
century a revolution in the construction of maps, and laid 
the foundations of modem curtography. Ptolemy’s great 
work agiiin became gerier.illy well known in western Europe 
only after it was translateil into Latin by Jacobus Angelas 
deScarparia in 1405> ; and this version was first printed in , 
1475 at Vicenza without maps. The first edition with | 
maps (to wit, a inai) of the world, ten maps of Europe, four 
of Africa, and tv^t ho of A^ia) appeared at Rome in 1478. 
Afterwards tliLic were editions at Bologna (1182), Ulm 
(1482, by Ni' ol.ms Donis with ove modern maps), Ulm 
(1480), Roinc (i Lh), 1507, and 1508, the last with seven 
moclorn niaj'^i, among which the famous map of the world 
by Job. R uy.^i h), Stnisburg (1513, with forty-seven maps); 
and ill the course of the same century twenty-five other 
editions might be mentioned at Strasburg, Basel, Lyons, 
Cologne, Venice, and Paris. From this long series, which 
if prolonged to the beginning of the Thirty Years’ War 
woulil be turtluT increased by five, it is evident that Ptolemy 
was the great muster of the modern time. At first maps 
were drawn according to Ptolemy’s determinations of 
geographical po.^itioii ; but, in proportion as the study of 
mathematics, astronomy, and cosmography excited the 
interest of men of culture, oiiportunities were afforded of 
correcting Ptolemy’s astronomical positions, especially in 
tlie case of central and northeri. Europe, where the range 
of the great cosmographers knowledge had hardly enabled 
him to collect original material. The new arts of wood and 
copper engraving supplied the means for a rapid diffusion 
of pri/ifrfl inap.s. The oldest map printed from a wooden 
block (in the National Library at I’aris), dating from I IGO, 
and thus belonging to the earliest period of wood engrav- 
ing, was produced in Germany, and represents Germany 
and western Europe. Tt is considered to be a cojiy from 
an old Homan map. 

After the foundations of trigonometry had been laid by 
Purbach, Rcgioiiioiitanus, and others, attempts of a rather 
rude kind were made in the beginning of the IGth century 
to execute geographical triangulations and delineations. 
The towns formed the central poiuts of the system, their 
direction and prosit ion from the post of observation being 
fixed as precisely as pos.sible, and their distance estimated 
in miles according to the best available data without being 
accurately measured. It was considered suflicient to assign 
in this way the relative positions of inhabited places, ami 
the representation of the jJiysical relations was very super- 
ficial ; the course of rivers, for instance, was not measured, 
but carried past the towns on their banks in conventional 
lines. 

In thn Ptol^Muy of 1513 we already find three topographijjal maps, 
vi/., fine <»f Switz<*rliOid, oin* of the distriet of the upper iJhine 
liMiM l U) Mainz and I/»rraiiie, and a huge one of Crete, wdiich 
ii li.i-, l*Hi !i fM!! j.‘.*tiir»*d w'.'is tiikt'ii from ft Venetian original- The 
r.f maps fif smaller liistriets rapidly increused. In 1528 
Avt‘:j*inii ’drew tliedii'diyof Ikivaria, in iri.‘>3?5eha.stian of n4)leijhjOi)m 
j'loiiii' •• 1 M m.ipof Ka-t Fiaiicniiia. Map drawing becaim? afavtuirito 
onup,iti-.ii with tlii' (hrmaiiM. The nest gerigrajihieal surve^*^ of 
thi> p'Si id u;, the f 'hurtufraphia Bavn.riie, liV the, famous Philip 
Apiariii- I : • ijiy-hair ^hei ts, at Irjgolstadt, Tlie number of 

eartograpli-i- in r. j -i d so rapidly tlinl Abraham Orbilius, in tln*rirf.t 
eilitiofi ol Jii-. I ti ll! nf ninjis ( Thn/tfnthi Mnnrli, 1570j, was able 
to give til", ^ I t nim ty-tlin-e. The lii-t attempts to improve 

and to i/iiTeri'e th" i!> fli'il^of piiip'ciioii known to the Creeks were 
made by (humans, n ai i\ , .lidi.ijin Stollh r fl452 1.520), .Inhann 
Wer’UT of’Nuremh/r,,; Mi;- 1 .i.'- , l*i li i Apianiis (1 PJ.5 1552;. The 
last-iii mtioned iutnelii' • il tin- l.iMiiuii" ni»lho<i of representing 
both hern isplicres together in ;ui f Ih i.tn il fuMn with liije.s of latitude. 
.Maps oI the world \\ei" eoiiijiihd b> Pet » r Ajiiaiins, t Iroiiei* Find 
n P;l-d55.5;, Scba.stiaii ( ?b')t ^511;, Csstaldo {154(J— 18;, 

iJatt. Ciiii eifirdi!^;^15t(i , tdov, liomin. Metlioui at V^eniee, 
}bii:rj<h Pont.inus of Aruh' in (I55 »‘j, ,i ni,ip of tin* world in the 
nape of an imperjal eagle). Guill. ! ai Ae. 


8. — Gerbard Kramer, nsnaliy* 

called Mercator (bom of Gemau parents at Kupelmoude 
in Flandens in 1512), hak the bbnbiliiable^^^ of a re* 
former of cartography. We pOae^ jhis bf\.P<tIestme 

(1537), a map of Flanders nine 

sheets, phototyped in 1882, a globe :. (i&M^^V.and the 
first critical map of Europe (1554), by; laiil 

the foundation of Ins fame as the first cart()^pij^l& of 
his age. The exclusive use of Latin letters, ii<;i|ir;>.n^|ips 
in Germany was due to his example. £speeil^!y)!fa^ 
is his map of the world (lig. 4) dating 4569 : 

‘‘Nova et aucta orbis terrm descriptio ad UsUhv.' navi- 
gantinni eniendato acjciommodata” (one copy, ijihi.; the 
National l,4ibrary at I’aris). This map is draWl^'Sli' the 
projection of increasing latitudes with lines O0\^-|ii>titade 
and parallel meridians, the basis of which wsj^'&lhbi&hed 
by Edward Wright in 1599 in Certain JS'rrors 
tiou. It is the first chart on which true rhumb l}&^ C(^d . 
be draw'll as straight lines. By 1601 JSIercatoFsJ^l^jaeti^n 
waff in use for all sea charts. fn 1578 MerlSp^£.;draw 
up maps for Ptolemy exactly in accordance ' ^th -Ilia 
determinations ; ami these w'ere follow'cd b^ maj^s pi 
Germany, the Low Countries, and Franco (15 d 5), 'iktid bf 
Italy (1590). It was bis purpose to produce a complete 
collection of now maps, to whicli he gave the, name wlas* 
but he died in 1594, and the publication of this first atlfM 
(1595) was left to his son. The title took the pl^ 
the designations previously in fashion — The^irum i^rhig^. 
Specuhnn Afumli, ifec. The .se<*ond edition of the^^|E/as . 
appeared in 1G02. The later editions were issued 
Jodocus Hundius in Amsterdam. ^ 

B"torr Al<in*;itor i:«ilhrtions of inaus, inchidlng varinas cotuitriefi^ 
uud iiub»|u;iulcut of Ptolemy, hml negua to ht‘ published. ' ThuS,. 
(’hristoifel Frosi hover in Zurirh i'-sut tl various “Landtaflen” 

— .a inaj) of the world (IJiiivL'isaJis CoMiiiographia, in the 8ha{)0 of » 
heart, dated MD. .\L. \i.), Europe, Germania, Gallia, “die gsntzii!;^ 
Evdgiioseliatft/’ atul eiglit topographical maps of Swiss distriets./ 
Of niiich greater iin]»ort.im’c and iiifluouco was the collection jpub- 
li^hcd by Abraham Urtidiiis of Antwerp (1527-98), Tfieatnm OrbU 
yVrmnoH (1570), in wlin h tlic bust maps from nil countries. 
engraved. The lir.st fvlition w'ith a Latin text contained fifty^three 
slieets; the seveiilli (1573; had sixty-nine majKs, the twelfth ()679}<' 
iiiiifty-two. Editions n]»pcared with the text in Cormtin, Fr4^oh,,' 
Dutch, and after 1600 in English and Italian, and obtained fte 
widast ditfiision. Through tliis work the centre of cartp^phio 
activity was tniiKsferrcd to llolhind. Then*, too laboured the S|i)e« 
ec.-^sors of Mercator, Jodocus Hondius (]58:t 1611) and 
Htiuricu.s Hoiidiii.s (1580-ltj44). I’hcir maps, in Bevetqlt • .ihjlio. ‘ 
voluijics, were numbered by liundrcds. To tlic sc.ltool of Mei^atof 
belongiid also Petrus Plaueius ami Lucas Juuszooii Wnahei^F .of 
Eiikhuyzcu (Aurigarius), wdioby liia J^/nnjhr I der Zctiva^erdi (Ley4^»^ 
1583) became tlie louiidcr of nautical map-col lections. In 

J iroduction of this atla.s apjicared in London as the lii’st “ WaffiSO^er#’^ , 
11 the heginiiing of tlie, 17tli century the. town of Diop|ie brD*V 
ducedexci-lleut charts, — Guill. LevaKseur(l601),.Teiin Dup9iit(1j^6)ir 
and Jean Guerard (1631) being at work there. About the^"aalne', 
liino another famous cartognipliie family arose in Holliiud.. 

J.aris/.. Blaoii (1571-1638) and liis sons Jan and Cornelia 
about four hundred maps previous to 1655. William 
1633 appointed by public decree cartographer to the 
and it was his duty to examine the ships' logs and so aniC^ the 
maps. 11c had a rival in the person of Jan Janszoon (JaYti^tue),'' 
who, w'orking with the material inherited by him fi*om hf^fathe/*, 
in-law Jodocus Ilondiiis, ]>rodu(*o<l a Dutch atlas in six 
French in six foli^is, a German in nine folios, and a Latin ^ 
Cartography became a lucrative business, but the seielutifio'^'Mue 
the work grew less and less in tlie liands of Ni(H)latUl! ViildbiBV' 
(Piscator) from 1621 to 1670 and his son of the same 
of h’riedrich de Witt and liis sons, and of Peter ^ Ife* ^ 

llucm e of the Dutch school, which had previot]0]y4>een\^/JlpA^ 
disajipeaied with the close, of the 17th century. ' •' 

In the. ICth cciitiiry the Italians were still aotiva^cblli||ot|t^,^Ul 
ilic Germans and Dutch. In engraved maps ' 

high rank up to 1570, the Piedmontese 
Paolo Forlani of V erona being settled there. 
priseil well-nigh all parts of the earth. 
can bo followed on their general (univer^f^). 
iiuijiH. Giistttldo s period of activity lay' 

Foriaiii’s betwi*eii 1560 and 1670.« 



M&ginl (15fi5<-1617) of Padnft, who in his Novm gaogr. iaUrntm, pub- 
lishtid in 1596. fforo mater precision to the determinations of 
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pub- was produced in, hy Olaus Magnus, archbishop of Upsala. 


position. GiO^ 
at Rome a Serb 
Among 

Oroiice Pinefl 
1631 hiti;^;^ 
accordingliiftv^i 

FrancaWi^'?! 

edited '' a 
the. K^a^&alP» 


this period must bo mentioued 
who published in 
gtogmphimm in the shape of a heart 
E^projection of Apianus; Jolivet (about I.5<)0); 

who in 1670 <lrew a new map of 
!5^^Ss(!ian.itAndr<5 Thovet (1502 90), wlio in 1C75 
univcrsclle (2 vols. in folio), and iinallv 
©ef, a' pupil of Oi-tclius {oh. 1011), who piibli^lK il 
uroi^an countries. J n Kngland t hero ap [M‘:irod i n 1 r> U 
world by Stdjnstian Cabot. The lirst ii!od« rn 


mc^pt ^iglltnd was produced by ITumpiirey Lhuyd in 1 .000 {J^fflnc 
and Cororjrajfhia Cambriiti). lie wsis sin*e»M‘«lid by 
dhri$^|lVr<fi^ who tmvcllod llirouf:;h diUVrent parts of the 

^odntit$/.With enginrcrs, uml in 1575 ^rave to llio. world liis 


thirty-six Khoo.t.s, wliioli Philip F^oa afterwards it- 
sheets. John Sneed\s atla.s (TVitv///*//??/) of (irt'ut 
I^'^ijt^^spublishcd at Anistoruani in UHO by .Jodueus llondius. 
jpie'flntn^ of Scandi^pyia {Jiegjioruvi Aqniloniin'u ni Dvsr.riidut) 


was proauoea in, low pyiJians iwagnus, archbishop of Upsala. 
Much mow Becwte was the map drawn by Adrian Vcno in 1613, 
and engravcid by JodoeUsHonditis, hut tliert‘al reformer of nortliom 
cartography was Anders BuriS (Bunrus, 1571 1646), w’ho .surveyed 
the several parts of the country. His nmp.s were nftorward.s pub- 
lished in the atlas of the brothers Blnor. betwof-n 1650 «nd 1660. 

The first new map of Spain and tb»? iir.st. of Poitil'r.'il both 
appeared in the same year, 1560, the fiunirr Im Ih^ du«* to lV*dio de 
Medina, the latter to Fernando Alvan*/ StH^ o. 

During all this j»eriod tliero prevaib-d a nuiarknlde v.irirly in 
ibe determination of the first meritlian. AVhiDt tin* Spvini.irds and 
P<»rtugUL*se rerkoned from the line of dcmfircaiiori (370 b Mgu« s west 
of the Cape Vends) .sanctioned by tJie ]>ope, the I’lntr-taiit Diileh, 
(bTiuan.s, and Kiigli.sb at first went back to Ptoli iny, wlm brg.in at 
tlie Canariefi. Mereiitor, on bis globe of the year 1541, tlio'vi* llio 
i'*]:iiid Forteventura in the Canaries as bis st;irtiii!'-poiiit, but bo 
afterwards adopted ('orvo in the Azore.s, because be llieiv ap]iiMaebcd 
the true, indication of the magnetic needle. For the, .vanu* nason 
Orlelins, the younger Mercator, Jansoniu.s, and at first al.^n William 
Pl.aeu fixed on the I.sla del Fiiego in the Cape Ver<l group. lUaeu 
afterwards jiroposed the Peak of Teneriffe, and in tbi.'s lie was 
lollowed by all Dutcbineii. In the year 16.S4 Piehel leu consulted 
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iffio jii^if^noincrs Gassendi (1592-1655) and Morin (1583 1656 >, and 
with tb(3ir decision Loui.s Xlll. commanded, under 
all Fronch .ships .should calculab*. their longitudes fioni 
of FtMTo, though it was not till the clu.se of the I7tb 
CgMSteGiat a Freneli expeilition determined witli accurai v lie* 
position of to that of the observatory of Pari- 

A»:W4Mn‘ this way that the Fefi'o nieridi.ni obtained alncs^ i-ni- 
to the 19th century. As in this jieriod it\v:is 
,l$iU[&^ically impossible to secure precise deterniiiiatioiiS id bnigi- 
A^^Vpariograpine. rej»rosentations wen* naturally subject to eou- 
ilWVdistortions, especially in counliies oiitsiib* of Kuiope. 

9f Transition , — A series of important tlis- 
iuvoutions in mathematics, physics, and astro - 
l^^ng provided the means of making ninc.h more 
i^.’bbaervations and calculations, there folluwoii as a 
rao a substantial improvement in cart<^»grapliy. 
foot wefo the invention of the telescope ( 1000), 
very of Jupiteris moons (1610) and Cu.ssini’s 
Aeit periods of rotation, so important ior 
bjf longitude (1666), the first application of 
by Snellius (1615), Picard’s 


t f't Aucta Orhis Dcscnj[>tio 1:j69, 

measurement of a degree between Paris an<l Amiens (1660 
and 1070), the French measurement of a degree betw^een 
Dunkirk and Perpignan by rns.sini ninl Lahiri‘( 1 0S.V171 S), 
Hadley’s niirror-sexlaiit (17t3I ; according to Newton's idea, 
1090), the improvements made on the lunar tal)le.s by 
Tobia.s Mayer (lyb;!), ai'd John Harrison’s ehronoinetcr 
(1701). In this way there set in a period of iransition in 
cartography which lasted till somewhere about 1750 , the 
results of new investigations and measnreincuts were 
gradually turned to account, but, while Jicro and ilieio 
traditional blunders were corrected and expunged, nothing 
e.ssentially new was as yet created. 

To this epoeb in Oermsiny belong Jnlv.inn Pipti^i lleiiKinn, 
iir»64 I72t), whose elegjnitly engraved map^. <1 jm Nureie.- 

bcig, eoiitinue-d to have a 'S\ido sale after bis ile.itli, .l«’!i ii>e .M ittbia*^ 
llaM* in Nuremberg (()/>. 174:P, and tin* l.iucii'- M.aer 

ll7'J3 86 \ who published in Nuremberg a inti, .ihn.i} et Ceiiii jn v.^ 
in Fr.inee eminence was obtained l>v Niioii- > Ui'iH *‘,7 ; 

Abbeville, wln> from 1627 w'orUed at - a-- io\ il }',e<\grapber, 
.1 ml issued more than three Inindit .l i.iip-. oid tin* repnta- 
liou of tbo house was maintaiiml by bi-i s- n- N Adrien, uud 

\ 'V 
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Giiill. Sanson, who worked along with Hahert Jaillot (1681-1717), 
Pierre du Val (161»-83), and Jean Baptiste Nolin (1692) at the 
French book of charts, Se}itunr. 1698, in which for 

the first time tho new aatroiiomiral (ietenninations were turned 
to atvoinit. Gimter critical •ncuiiu ii was shown by tho royal geo- 

S jrajdier (iuill. de Tlsle (lG7r»-172i)), and esjx^cinlly by the talented 
lean Baptiste Honrgigiion tl'Aiivillc (1G97-1782) ami his younger 
contemporary Philippe Hmu'ljo 700 1778). In this period Fraiiee 
was /itcilf prina'its' iii e.n’i(»;o ipliic aoliicveiiieiits, and led the 
way to tlie next aiul ipoch. In Kngland Dowet’s 

was published at tlie«‘ovi tbf diik»* Argyll, and in tho same yi-ar 
Aaron Arr<iw.staitli Wits boin 1S2S). A beginning of ge<iiii‘tie 
labour was at tins lime made, in Sweden und« v Charles XI., — 
the proceedings bi im," e.niied ••n liist nmler the Baron Karl tlnep- 
cubielm {nh. and alt- rwanls under Cmint Dalilberg. For 

political reasDiis, liDwevt-r, the king did not allow tlie puldiealion of 
the mnjj of S\\c.l»‘n; but, tin* Freneli ambassador D’Avaiix having in 
1704 g'»l pi>s>,i‘,^iMn ori'o])ies, il-was « ngrav( il at Baris by J>e Tlsie. 
In Italy 1’. eiit ('«*rom'Jli {vo. 171>',) deserves to be mentioned. 

10. 77o' Ptrintl (if T rid iHjuhttioua <nd{ G*‘ 0 (hilr Surveys, 
— Up to this point the whole art of inajMimking had Been 
tre.ited ns n matter ol private speculation. Jt was PVance 
that gi\e tlie liivst exam}>le of carryitig out the cartographic 
suruy t>f the country at the cost of the state. Such 
suruy.s hatl a double object, one military, to provide the 
army” with satisfactory maps, and tlie other adiiiinistr!iti\c, 
to furnish a cadastre for the land tax. 'J’he military intenvst 
predominated ; < onsequently the surveys have in almost 
all coUTi tries been cariied out by ollicers of the gLMieral t^talT, 
and the maps are brietly designated as general stall' or 
cn-dnance nKi[»s. h\)r such a survey' the whole country is 
covered with a network of triangles, and, in order to secure 
tlm must trustworthy basis for the representation, numerous 
points are astronomically fixed. Jn comparison with those 
uf earli,^r date the maps thus produced are distinguished 
by” correctness of detail. In the centiiiy between 1750 
and 1850 ul lent ion was mainly directed to the accurate 
idiidering of the horizontal devclo[unent of the fact' of the 
country; but during the hust thirty years the vertical con- 
li^uration has also been faitiifully’ represented on topo- 
grai)hical niajK of large scale by the introduction of contour 
lines. Tlie first examiilcnf this also was given by France, 
w’hcn at Laplace’s suggc'^tion (ISKJ) it was determined to 
jmblLli a nvw map of kXaiice with curves of altitude. But 
owing to the gieat extent of the country”, and tho coii- 
fitxjuenl ditlieuity and slowness of the undertaking, only 
four fclieets of this kind were published by 1833. Hanover, 
however, followed suit in 1S*21), Baden in 1833, Hes-sc in 
1810, and so on. Since the middle of last century nearly 
all tlie states of Kuri>[ie jjavo been active in uiap-iijaking ; 
and jirolonged elFurt lias produced rich re.'^ults. Surveying 
and nicijiping have been followed by tJie ]iublicatioii of 
topographic m:i[>s. Tiie states <»f the Balkan jiemnsula 
alone lag behind ; there no comprehensive survey lias been 
uridertak(m at public ex}»ense. As a summary of these 
gnsit achievements in the larger part of Kurojie, we append 
a rlir«»nologicaU table of tlnj most imjiortnnt fciu^vey^s, with 
the. date of the jniblication of the first sheet, the name of 
the country, the title of themat*, tlie scale, and the number 
of sliect'. Oiit'.ijlc. of Juinipo there are but few countries 
in wiiif-b a survey ba*)cd on exact triangiilation has been 
curried *)iit. The largest areas thus measured arc tho 
United Stati c of Xortli America and British India, where 
great activity liu'. b-en shown ; and to these maybe added 
Asiatic Bussiu, portions of Australia, jjortion.s of the 
Hutch po''•’L-doIl‘^ in the Hast Indies, and Algeria. Jn tho 
whole of South Arnciiea there is only one country, Chili, 
of which* w”e posv‘'..i a inaj» based upon a Ccareful survey. 
In the second portion of the t d)le coiiHcipienily some maps 
are included which are merely tlie work of private carto- 
graplier.s, and the list ^nu.-t be n.gardcd as tentative. 

' For con v«*nit‘U( e of ooiui^nnson th<- oitlViciit H»Tir*s for the iirltiHb 
aru grouped together iu the table iu the place of tho earliegt date. 


Country. 

France. 

Zicnniark. 

McokUmburg- 

StrelitB. 

Moeklcnburg- 

Scliworlit. 


Xirf Topoffraph^ Mapi, 

Title of Map. Scale. 

Carte gOometrique do la Prance. 1 : S0,400 

Mttpn of Denmark, pobUabed bjr (He Viuiuue. 
Academy of Sclencot. 

- Chorograpli. und MiUiahr*Karto, 1:113,900 


1866 

LnKliiud. 

i<4i: 

1S01 

ft 

1874 


1S66 
IS 17 
1866 

Scot land. 

9> 

1K71 

Jreiaml. 

]S:Pt 


1863 


1803 

l‘riiasia. 

1806 

8al7.burK. 

1^12 

]><i\aija. 

181;; 

Austria. 

J8l6 

«i 

1820 

N urway. 

1828 j 

rurnuL. 

1 

Will tenibiTR. 

I8i2 

lliiiii)\t‘i mill 
Ul iinsw lek. 1 

1832 

Hesse. ! 

is:;-; 

1 riiiiee. 

i 

l.onihtndy 
and \ eiilcc. 

1837 

SUAOIIV. 

ists 

Uadeii 

1840 

IlesSe. 

1842 

Modena. 

IM2 

Swit/« rimiri. 

18 U 

Moiavia and 
Sil.'.sia. 

ISO 

lloliemiu. 

ISO 

Helgiuin. 

i 860 I Sardinia. 1 

1 

IS.'iO 

Netiicrlnnds. 

1.861 

Tus« aiiv and 


I'apul Stales. 

ISVJ 

Denmark , 

IKVi 

JTus.sia, K. 

1862 

]‘rust(iu, W”. 

0.62 

GieePP. 

I8>f 

IliifiKan 

1 .^6 1 

(•ulU'IU. 

1866 

Oldeidnii'K 

om: 

l*ortuK>il. 

J.**")? 


1800 

Sw I’llfll. 

1S(.3 

Sa\onv. 

i.8»;7 

ItelKiiiiii. 

1808 

biiiai i’nuius. 

|Si,8 


isi;o 

Nnl\Vl,\. 

1800 

lliiiiiiary 

1866 

Switzerland. 

1871 

Portiigul. 

1871 

Spain. 

l'^7.*. 

Austria. 

1876 

iSuxony. 

1878 

Gei'iiiany 

Hilly. 

1878 

1870 


1876 

ralL-simo. 

1825 

United States. 

1827 

Fast Itidie.<i. 

1834 

Australia. 

1838 

United StaUtfi. 

1830 

•• 

1847 

Caaooala. 


2 r>.inch ( 400 , 400 ahta.pabllahed). 

d-Jm-li mnjis. 

l lru-li niaji (old series). > 

I-itieh Ilia]) (lu’w series). ) 

‘J.'i-inrii ijiapK. 

♦i-liu-li inui>s. 

I liivh maps. 

2 .v- 1 iirli limps (Dublin coiinty only). 
iMnch nmpM „ 

J -liicb nuiiw „ 

KiiJti* von AUinvnssen, (’iitInUtend 
Osi]»ri‘Ti‘*.si.-n iifbst PreiisM. FJtbiiuen 
iiiiit Wcstpi'cu.'sseii nebet dem 

Ni*t 7 c-disiib-r. 

Karte (le» liia'/ogtlninm ^atmrg. 
To{iOKitipb. AtiaN \ 011 I Kbfl^r. liayern. 
Karir r|. >'.r 7 lnT 70 |.;r 1 i. OcHterreleli. 
Kartr dfi Grafsoli. Tyrol 

ni'bsl Voniiiitta**;. 

OftlLUil TimpM puldl.Hlied since 1846 
liy tlie Oovciiiincnt. 

Cn> tii topognifiea del ducat i Pnnna, 
rmcrn/ii, 1* Oiuibtalla. 

Kiiiic viiiii K(iiitf4i. WlirUoiolierg. 
'JopoK>'* An.-iN (U‘N Koimki'. llaiiiiuvcr 
unit llijivoutli. Itruiiiiai'liwiMf^. 

Kill to Mill iloiii fJrosslu'i 7 . HrHHi»n. 
Cait«* toiMiurapli'niur df la 1 ranee, 
C.irte tiipoKi*. del liegno Lciiiburdo- 
Veiieio. 

T()])our. Atlas lies Kiinigr. Siietiseii. 
'|ii]io>,M-. Kailc liber das Oioshberz. 
Hadi‘1). 

'Ji'poKr. Karte von dem KiirfUrst- 
rntii llesaiTi. 

Cana loiio^ r. dt*l diirnto di Modena. 
Ti'pd^ri. Karte der s«*li\M'l 7 . 

Spi I ialk:iiti‘ d. Maiki:r. MUbroii mit 
d. Amlieilen lies Hi /Kill. Sehleakai. 
Sfaemlkuite de.s KoiiiKi*. Udbinun. 
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MAP, Mapes, or M a pits, Walter, mi ecdusi;i.stiral 
statesman and renowned wit of tlie 12Ui century, nm.st be 
ranked among the greatest of Knglish writor.s, thouidi 
Prench was the language that lie ustui, and his pi*r-.oiiJil 
fame has long been lost in the splendour of his creation^. 
He was the cosmogonist and otic of the princijuil creuters 
of the Round Table legends, Avliirli .sup[)licd the iilcul of 
chivalrous life to so many succcotling centuries. ^Ft ».'%!, ef 
the facts that are known about his position in tin* wmlil 
have been gathered from a go.ssipy anecdoticid Avork of his 
in Latin, Ue Nugis Curialiam. lie was pro]>ably a nati\c 
of Herefordshire or Gluu(;o.ster.shire. Ho tells us tliat his 
parents rendered .services to Hcmy 11, both bcb.uv aiul 
after his accession. He Avas acfpiiiiiited Avitli the ]ioiiM>lioJd 
of Thomas Beckot before this famous ecclesiastic* bernm* 
archbishop of. Canterbury, whicli was in 1 ICi'. Hcstudu il 
in the university of Paris, attending the Icctnivs of (Jiranl 
la Pucelle, who began lecturing in IIGO. Map seems to 
have risen rapidly in favour at the court of ITemy FI., 
combining ecclesiastical with civil and political functions. 
In 1173 he was an itinerant justice at tlie assi/o of 
Gloucester, and in the same year was with tlie Cf>urt at 
Limoges, where the duty fell to him of cMitcrtaining the 
archbishop of Tarentaise, about whom lie lolls some mar- 
vellous stories. He was sent ou a diplomatic mis.sion to 
Louis le Jeuue, king of Franco, and sat as a dekgatt' in 
a council called by Pope Alexander III. (probably 1170), 
enjoying such repute that ho was deputed to argue Avith 
the Waldenses. He accom[>ainGd Henry II. on all his pro- 
gresses, and in return for his aervices received several 
ecclesiasiicjal preferments. Apparently ho inaintained his 
position at. court under Richard and John. In lll)(> lu* 
was appointed archdeacon of Oxford, and in 1207 -8 the 
custodea.of the .abbey of Eynsham were ordered to pay him 
his accustomed fent of five marks per annum. In the 1 2th 
centuty the abuses of the ohurck were assailed with great 


freedom and abundance of humorous wit in rhymed Latin 
verse, and a century or two later rubrics aj>[>earin the MSS, 
of these satirical poems ascribing them to Walter Map. 
“Golias Episcopus ** is the rioimmd author and h<iro (J a 
great many of these effusions ; tluit is Id say, tiny repre- 
sent the sayings and doings of Goliad the revelation niade 
to him, the confession made by Idiii, his cireil, his roa'<on.s 
for not marrying, and so forth. The bu t that friend 

Giraldus Cambrensis denounci‘S Goliiis as a foul-mouthed 
scMlfer is rather against flap's .alleged untliDi>lji[>, niid they 
have probably been attributed ti>liini in conseijui nce uf Ids 
great reputation as a Avit, and a. tradition that he li id muIi 
a hatred of the Wliito Monks tliat lie exempted lliein Imm 
Ids oath as king’s deputy to render even juslire to all men. 
If tlieoc coarse and witty j»oems were really .Maps. tlit*y an; 
a proof of astonishing ver.'^atility, for they offer as great a 
eontr.ist as jmssiblo to tlie high imaginative «|nalities, 
grai'ious ti iiderness, [Hire and h»lty idealism, of his euntri 
billions to the Hound Table legends. Thi.-> is not th<'. place 
for an expo.-ilion of the origin of these legends, ))iit flio 
du Sniid {!nf<d was undoubtedly Avritten by Maji, 
being assigned to him in tlie earliest MSS. M, iViulin 
Taris ascribes ti> 1dm Jilso, uptui gioiinds which CDiiinnuid 
themselves as being at least highly jirobabli*, the Sninf 
(f'/v/uZ, and the noble, [irolugue and ihe cunelnding parts of 
Lnu^t htf du /,tv\ The elfcet of these* eonl i ibutioiis to tlie 
c\cle was to eoni[)ietely transforni its character, making 
out of it a lofty spiritual nllegory, ami forcing tin* pagaidsm 
of till* earlier legends into tin* service of the ninrality of the 
ehuri*!). With such eonsummale skill did Map insinuate 
Ids .story of the Graal into the cvele tliat the, sejiarate 
l(*gorul.s of F.anculot, Chiwain, l\‘rcival, and Tiistan seem to 
grow out of it; tliij whole lu'^uriant and irregular growth 
acipdres a unity from its connexion A\ith this rout and 
stem, 'rids reorganizing acldovenunt alone, apart from 
thii liigh romantic A alim i>f Map's inde[)i ndeiit additions, 
entitles him tea high ])laee. in literature. 

Tlif* Ih' Xu>jt'i ('m'l'ihuni and lh<' put'ins CHiiniionlv iittri- 

to Wiiln*r TllajK'i wiac tditul ]»y J\Ir ’rin*injis Wiigli! Inr tli« 
(’.irinlrii Sui’iity ; and the ■'t n'n A'^tunC Luvid, hy .Mr I'uniualh 
foi ilio UoxhiirghL* C'liih. 

M .VPLH. Maples and tlio sycamore arc species of 
siihordcr Arer/uf^Cy order Tlu* genus includes 

about iiftv sjiecies, natives of ]’hiro[ic, Nortli ^Nineiie.i, 
North Asia, especially the Himalayas and Japan (Ihnth. 
and Hook., f»cu, /V., i. 4(d»). Alaples are. fur the mo'^t 
part trees with palmately-lobcd leav'es. Tin* liowers .iro 
in corymbs or raceiiie.s, -tlm Jowenuo^t jno^th maJi*, the 
teriiiiiinl bisexual. The fruit is a two-winged “samara.^’ 

The earliest known maples occur in the Miocene strata 
of Oeningen, vvliere nineteen spi.cics ha\i‘ been diseovi red, 
— a gretiter rmrulu*!* than t>ceurs in any t*iu‘ ilistiict at 
the present day (l.yeirs /7. fd t>th ed. p. 250). 

A typical .species ai 4 »ears to have been Artr (rd>,l>u(um^ 
llei*r {Fhtrff. Ttrt. IfJr., pi. 114). TIds had many 
marked varieties, of vvldch Jcavi's, llowers, and fruit liavo 
all been diseovenMl, The foliage was even attacked by 
a fungus, Rhgtifimn luduntlum^ lleer, just as tin* sycn 
more is now by 7i. urt rinmu, which forms bluek .‘^pots 
on the leaves. 

The common maple, A. oimfuMrc, I.., is the t'ldy p* cics 
indigenous to Great Britain. This and the syiammc avcic 
ilescribed by Gerard in 1507 (IL rfutfl, ]\ 12!‘'d). the l.iticr 
being “ a stranger to Kngland.'^ Many spi < ic-> ]ia\ c bi cii 
introilnced, especiidly froiu.Iapaii, for ornament d pnipu,>L i. 
The folhiwing are im»re especially \\unhy *'1 Uveit ;. 

R.ii’i'p'nu Ac>r cauijK't*/-,, T,., th.' .. uin'-in m iph-, im 

(•(iinnu);] ill ln*dg)‘i'o\\.'', hut Jiot ofli n mih iI-^ .i To .* i*, hnvoAcr, 

J.oiuhni, yu\, i. p. 4.”i0\ I oudon *. ivc^ t\*ur varicta's, — 

the dowuy-liuitcu, tlia viiricg.ilv i, tho InU-nduihituig, and the 
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Anstrian. It ooouni- in noxtiheni Bdrope^ the (kiaomuk "Mid . 
nortliem Asia. Thi^ wood is excellont fu^li and^inakra the ben/ 
charcoal. It is cbmmct, of a fine grain, sometimes beautifully 
veined, and takes a nigh |)olish. Kenco it has been celebraw 
from antiquity for tables, Ac. The wood of the iwts is frequently 
knotted, and valuable for small objects of cabinet work. The 
young shoots, being flexible ami tough, are employed in France as 
whips. A, pseiulo-Platamis, L., the sycamore, or groat inanle, is 
a handsome tree of quick growth, with a smooth bark. The leaves 
arc largo, >vith fimdy aouto and serrated lobes, atfoniing abundant 
shade. Its longevity is from one hundred and forty to two hundred 
years. It is found in various parts of Europe in wootled mountainous 
situations. The ^vooil wlien young is white, but old beart-wood is 
yellow or browni'^b. lake tbo conmion maple it is hard and takes 
a high ]K)lish. It is much prized by wheelwrights, eabinetmakers, 
sculptors, &e.., on tlic ('ontineut, while knotted roots are used for in- 
laying. Sugar has bci*u obtained from the sap of this as from other 
siiiecies, the must being one oiineo from a quart of sap. The latter has 
also been made into wine in tlie Highlands of Scotland. There are 
many varieties, tbo variegated and ciit-loaved being the most notice- 
able \sei* f 1881, p. 229). For remarkable variations 

in the number of cotyledons arising from fusion, see a jiaper by tbo 
late Prof. J. S. llenslow in J/a7. Ab/. UisL^yoX. v. p. 846. A. 
JHatmwiiUs, 1^., the Norway maple (l-ondon, f.e., p. 40S ; (htrti. 
Chron., T8S1, p. 564), is met with from Norway to Italy, Greece, 
central and south llnssia. It was inti^oduced into Hritain in 16tS8. 
It i.s a lofty tree (from 40 to 70 foot), resembling the sycamore, but 
with yellow flowers, and more sjireading wings to the. fruit. There 
are several varieties. The wood is used for the same jmrposcs n.s 
that of the svcainore. Sugar has been made from tbo Baj» in 
Norway and Swollen. The leaves of this species, in coniinoii with 
those of the sycamore espec.ially, and perhaps nil others, arc liable 
to produce houeydew, which appears to be extravasated edl-sap. 
The present writer suggests that the starch formed in the leaves 
may Ijc rapidly converted into sugar, which is then condensed on 
the surface of the. leaf under excessive transpiration. 

Asiatic Species . — Thirteen species arc described by ITieni, chiefly 
in the temperate Himalayas {Flor. of Jirit. IndiUy p. 692 ; see uLso 
Brandis, For. FI., 110). The wo«)d of some s]u.*cie.s is used, as that 
of A. Imdgatnm, Wall., for building ; that of A. evemim, Wall., 
being soft, inferior drinking cups are made of it ; while that of A. 
pictum, Thunb., is >vhite, light, .and fine-grained. 

Japanese Species. — Species, and many varieties, especially of A. 
palmatum, Thunb., generally known mpohjmnrphmn, with variously 
laciniated ainl more or less coloured foliage, have lately been intro- 
duced as ornamental slirulw. The original spcios wa.s introduced 
in 1882. The branches and corolla arc ]»urplc, the fruit woolly. 

, The foliage of the typical form is bright green with very pointed 
lobes. It occurs in the central mountains of Nippon and near 
Nagasaki. IVautifiil varieties have been introduced under tbo 
names A. P. ampdopsifolium, atropnrpurcum, dis^^ectum, &c. 
They arc remarkable for tin* ci»ppcry purple tint that pcrvailcs 
the l»*avcs and young growths of some of tbo varictie.s tior tigs., 
see Catalnqiir of Ilardif Tree's, v^e. , by Messrs Vcitch). Of other 
Ja{)anese 8j>eci».‘s, A. niffnrrve, Sieb. and Zuoe., \rith the habit of 
the sycamore, from Nippon ; A. disfif/njn, Sieb. and Zucc., lieariiig 
leaves without loljc.s ; A. diaboliciiin, Bl., witli large pbiim-like 
leaves, from Nippon ; and A. citrpinifnlium, Sieb. and Zucc., with 
foliage resembling that of the horiilearns, are especially worthy 
of note. 

North American Species. — A. sacr^hiirinum, L., tlic sugar, rock, 
or bird’.s-cye majde, was introduecfl in 1785. It somctimo.s attains 
to 7o or even over 100 feet, more (?onimonly .'>0 to 60 feet. Jt is 
remarkable for the whitennss of the bark. The wood is white, but 
acquires a rosy tinge after expo.sure to light. The grain is tine and 
elo^e, and ben poli.shed has .a silky lustre. The timber is useil 
instead of oak wliere tlie latter is scarce, and is employed for axl 
tree.s and .'•}»okes, as well lus for Windsor chairs, &c. Jt exhibits 
two a<’» ideiitiil fnriris in the arrangement of the. fibres, an undulated 
on»- like tliose (»f tlu* eurb-d maple {A. ruhrum), and one of spots 
whieli gives the ininr bird’s-eye to tlie woo«l nf tliis species. I.ike 
the curled iii.ipb , it is u .ed for inlaying mahogany. It i.s much 
prized for v» riling de..sks, .sbof3 lasl.s, Air. Tlie w’ood 

iorm.s exrellent tinl and eliarfroal, wJlile Uie ashes are rich in 
alkaline principles, furnishing a large proportion of the pota.Hk 
exporterl from Bnstoti .ind New York. Sugar is prineipally ex- 
tracted from this spceics, the .sap being boiled and tne synip 
when reducftil to a ]»roper eorisisteneM run into Tiionkl.s to form 
cakes. Trees growing in low .and moist .situations afford the most 
sap but let-st sugar. .A e^ld north west wind, with fro-^ty nights 
and sunny days in alternation, ti iids to incite the. flow, wliicYi is 
more abundant during the. day tli.m tin* night. A tliawiiig night 
is .said to promote the fl(»w, ami it during a .south-west wind 

and at the approach of aydorrn ; and so sensitive are the trees to 
aspect and climatic varhif ions tb.it the flow nf .sap on the south and 
east siile ha.s been noticed to be eailier than (iii the north and west 
/.f ♦!.« unwiz. Till, quantity of flap per true its from 


12 to 24 ns 

/is a mhldU- 
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BixeAtrlM, Miawiia introduced in I ^ 

in spring in ,Kd]^ America. ^ 

is applicable to many burp(Med,,ae foc^tn^iiMi 
turnery, Ac/ The gram in vc^ old t^s W 
which su^sted the name of curM msj^le^ 
effects of Tight and shade on polished sarikw 
use of curled maple is for tlie stocks of fowling 
it affords toughness and strength combineq^ 
elegance. The inner bark is dusky red. Oh ^ . 
purple colour which witli sulphate of' iroift‘", 
dye. The wood is inferior to tnat of the ptet,-, 
stren^h and as fuel. Sugar was made from the Si|^' 

Catiaaians, but the production is only half as groatt.,A|lt 
.sugar maple (Micliaux). In Britain it is cultivat^' dS;* 
mental tree, as lieiug corispicuoua for its flowers in’ 
its red fruit and foliage in autumn. A. maerpph^ ^ 
ftirni.shes niatorial for liats, baskets, mats, Ac., from 
and the sap gives sugar. A. drcitiaiumy Purach«,j 
]ia.s a fine, whito, tough wood, winch takes a good pC] 

For Ccscriptlon of other specloH nf North America, RGc(rar(I.CIk] 

“ Acer"; Sargciii'M Cat. of t'ttr. Trees of H. Amer.\ Loudcfflii^ji 
Gray's Manual of hot., p. 84. K ,, 

STAK, Earldom of. Mar, one of the ancii^tjdlyiBic^s 
or provinces of Scotland, comprised the lai^gery 
Aberdeenshire, extending from north of the Don 
to the Mountli. It is remarkable for its asBoditSi^iA 
the oldest historical dignity of Scotland,, or per^ap^W.an^ 
country, which has been perpetuated to our OwiiTiitx^ 
Donald Machjimn MacCainech, mormacr (horciditary;j^^ 
or steward) .if Mar, fought, according to nenrly-Of^A^ 
porary testimony, at the battle of Cluntarf in . InB|^dL|.ih 
1014. Under Anglo-Saxon influences mormaei^^ 
stewards became earls; and lliiadri, moraia^r/otv^MAKi 
whose name appears in the Book of Deer, in 
“Rothri comes in a charter of Alexander L of jp« 
1115. llis repre.sontative in the latter part 
century was Gratncy, carl of htar, who married 
Bruce, sister of King Hubert, a lady famed for herdef^cM 
of the chief stronghold of the earldom, Kildruramv 
against David of Siratlibogio, earl of Athole, then (130&||.i^ 
alliance with the English. Their son, Earl 
youth a captive in England, was restored to his countiy 
Bannockburn. On the landing of Edward Balllol In 
and death of Thomap liandolph, earl of Moray, ho.WoiHn 
vested with the regency, and the troops hastuy asinpililbl^ 
by him to meet the invader sutfered a disastrous deteat?"^ 
Dupplin, the earl of Mar being himself among tWllain. 
Earl Thomas, the regent’s son, dying without isBuein I W7- 
his successor was his sist(3r Margaret, countess of.3C)i^l<y 
by marriage. From her tho earldom of Mar paB8^:,io. llii 
daughter, Isabel Douglas, countess of Mar, who8|fi|^'%C0^ 
marriage forms a notable episode in Scottish historjf'/^^M 
ander Stewart, natural son of Alexander, earl 

1 3 : • *!• 


and, according to common belief, the 
murderous attack on that lady’s first husband 
widowed counte.sH of Mar in Kildrummy Castle] 
compelled her to merry him, and extorted " 
charter which, had tho king been prevailed, b 
it, would have made over tho earldom to him ani 
in exclusion of the heirs of his wife. But; 
the law north of the Mounth in the feign of 
this outrage was too fiagrant to be conemned; 
peiisablo confirmation was refused by the t. ^ 
compromise was effected, by which IsaMI]^" 
accepted Stewart as her husband, and, by a 
Robert duly confirmed, gave him a right 
life, with remainder, however, to her 
of Mar, tbo quondam leader of freeboot^t^ 
porter of law and order ; and in 1411,; 
of tho Isles, was leading bis mantuditf . 

it was under Alexander, earl of 

gentry and tha burghero oi Atordj^i^l 
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bis advanew. Ibe s M yteipfiq; Harlaw aowteid 

. the on Pjl. master oi 

‘Jithe^el; >■■'. 

. Eiurl 'kw^^p|d^.iat'HdS,^wheQ the right to thi 
^«iirld gpji^^Ii^hei'S heamt heir, Robert Lore 

' a daughter of Earl Gratuey), whi 

1 ^ 1 ^,'bjr ifitour in 1438, and became carl u 
i seized on the valiiabl 

aItP: .-;" ^I^illdom, of which he could only obtai 


- iioilllli^ ppctions of it were given away to favourite 
the Erskiiics, oontinued loyally 
: .^p^^^ri^jll'^yereigns who had usurped their inlieritaiu'e. 
;? on 23d May 1505, Queen Mary, made a^M 


collusive “service iivg 

j^^^l^^ither by the bastardy of Alexander or 
j^Jgnation by him to James I., the earldo 
0,the crown, two ex facie worthless pretext 
lil^Alexander had only been a Hferenter. '11 
ibaSMion of tlie crown lasted more than 
IhlC’COurse of wdiicli time the earldom was twi 
'^jA possession of younger members of the roy 


inflicted by her predecessors, and 
' b^'^asc^iioo to make the fullest reparation, granted 
Erskine a charter restoring the earldom 
and his ancestors had been unjustly dcpii\ 
pf MaV, thus replaced in his rights, was re»; 
8c(^m during the last two years of his life ; and his 
. wbp^a^^j^eeded him in 1*572, and was treasurer to Ja: es 
Vt^i^i^ered by process of law those portions ol is 


> which had been aliisnated by the crown ( 

of illegal possession. In the next two g< 
* family to tlie Stewarts br^' 


[n\u 3 
movi d 

o 
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of 


and impaired fortunes. John, carl of 
from the treasurer, headed the reb 
aiad suflfored attainder, but escaped abnnu, 
1732. His daugliter Lady Frances ( 
aii Erskino, the younger son of her uncle, 1 
’ Qrii^Jr; Would* but for the utlaiiulcr, have inhcriti 
” tiUiS;(f 4?^d /W^ remained of the lauds was presen 

heQ^^t^magenicnt witli the commissioners of foi 
1824 her son, John Francis Erskino of 
• waj^i^Vflf^grandson and lineal heir’' of the attaiiitfwl 
bjr^Aot of Parliament from the eilccts of th 
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^eath in 1866 of John Francis Miller Krskine, 
jbotl of tlie i*estored earl, there af'cined no room he 
rldom devolved, ill iiceordaiieu with the nileor.sm 
alwoiyd followwl, on Ids .sister's sou ,)o]iii i 
'‘Ve, in preference toliis eousin htuI lirir male, t' 

»• latter, however, elahiiLMl, not iikIlmmI the : 
a^eparate titular oarUlom, supposed to huv 
^Ueen Mary, not by lier ehnrter above allu.led 
tm then niiheiird-of paten c a few weeks liter i 
if|i;]^nt retuaiiider, nuinely, to boil’s male of tit- 
the coinuiitteo of frivilej^esof the lIou^e o 
* Lord Kellie entitled to tlie earldom thus i 
llflSlSed great surpriso ; and Scotcli lawyers gei 
u queHlion of fact in tin’s ereutioii of ir»»; 
/^intof law that tlm I’esolution alluded te 
, {Tight of the heir general to tiiu niieieut hi 
giiinie view has been expreasi d by way of proii 
Scottish iH'ers, and enforced by tlie lat« 

'*aWy written pOvStluiinoua work The Ear 
Shade, 

ipD id a .corruption of the Arabic Mor 
hermit or a devotee. Priniari 
tihdt^ a fortified frontier statioi 
men betook them* to win rc tnous 
t .the' infidel ; their leisure wa.« .>|.jiit 
^bite of tho convent supcrscdei those 
il&, 1842. i. 168; 
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Dozy, Sujf^i, i S02); Thus ribdf came to mean a religioug 
bouse or hospice' (afu^ya). Tlie great sphere of the 
marabouts is North Africa. There it was that the com- 
munity formed by King Yahya and tho doctor Abdalla 
developed into the conquering empire of the MorAbits, or, as 
Christian writers call them, the Almoravides ( 7 .?'.), and 
there still, among the Berbers, the maiiibouts enjoy extra- 
ordinary inlluence, being esteemed as living saints and 
mediators. They are liberally supported by alms, direct all 
popular assemblies, and have a decisive voice :n intertribal 
cjuarrels and all matters of consequence. On their death 
their sanctity is transferred to their tombs, where chapels uro 
erected and gifts and prayere offered. The prominent part 
which tho marabouts took in the resistance offered to the 
French by tho Algerian Moslems is well known ; and they 
have been similarly active in recent politico-religious 
movements in Tunis and Tripoli. 

MAllACATBd, a city and seaport of Venezuela, the 
capital of tho state of Zulia (formerly Maracaibo), lies 
about 25 miles from tlie sea t>n the \vest bank of TiUke 
Maracaibo, the suburbs presenting, with their cocoa-nut 
groves, a fine contrast to the background of barren-looking 
hills sloping up from tho shore to a height of about 200 
feet. The streets aro laid (int at right angles ; tho houses 
are poor stnietiires of a crude concrete or rubble, strengih- 
em‘d by W'ooileii beams ; and even the public buildings — 
such as the churches, tho government house, the court- 
lioiise, and the theatre — owe their pretentious appearance 
to plaster and paint. Tho water of the lake being brackish, 
and tbo sinking of Artesian wells as yet in the experimental 
stage, Maracaibo is dejiendent on the rains for its drinking 
water. Tlie markets aro w^ell supplied with provisions 
(es[>eeially game), and the lower classes, with whom the 
[Jsintain forma tho staff of life, are able to subsist in a state 
of comparative idleness. The prosperity of the place is 
due to the fact that it forms tho outlet for the produce 
•f a wide region ; and if the bar at the mouth of tho 
lake, preventing the entrance of vessels drawing more 
Ihar 10 or 11 feet, were removed Maracaibo w’ould bid 
fair to become tho chief mercantile centre of the north 
coast of South America. Coffee, not of prime quality, 
cocoa, and hides are tho princitial exj»ort.s at jircsent, 
$1,029,852 out of tho $4,188,617 at wiiich tlie whole 
oxjiorts were valued in 1880 being drawn fruni tlioso 
items. Ftcamers ascend tlie Catatumbo as far us San 
Buenaventura and Villarm'zar and the Escalcnte to Santa 
Ouz, thus tatiping tho border provinces of both V enezuela 
and Colombia, llricks and tiles, leather and a<lmiralile 
saddlery, cocoa-nut oil, sugar, rum, and cliocolate are 
inanufactured iii tho town. Though the .lesuit College, 
which formerly made Maracaibo one of the foAr real seats 
of learning in this part of the world, no longer exists, 
means of education aro fairly abundant (a national college, 
a nautical school, &c,); and, although they devote them- 
selves mainly tt) political agitation, the ujiper classes are 
not without culture. Maracaibo was founded by Alonso 
r.ichcco in 1571. The population, returned in 1873 as 
21,954, is estimated at 30,000 in 1881. 

St'i‘ Kiij^i l, “ Mnrai’ailo,” in Erit. d. (yes. Erdl\, r?i‘rliii, ISTO; 
aiul S. Cotisuhtr /itjmrtSf 

MAKAnilA, u town of Persia, province A/eibijan. 
37” 20 ' N., 40^' 25' E., 68 miles from Tabriz, 232 north we.st 
of 'relirAn, pleasantly situated in a long narri.w v.illcy 
opening towards Lake Urmiah, which lies lO mill”- t.> the 
mtrth-wost. The town consists mostly of mud Iioums 
enclosed by a high dilapidated wall, and containing no 
conspicuous buildings except a largo liu^anr and linn public 
bath. Nasir ed-din’s observatory former Iv stood <»ii a hill 
to the west, w'hero there are some old tombs covereil with 
Culic inscriptions. The surrounding gardens and planta- 
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tions are watered by canals from a small river crossed here 
by two good bridges built in 1809. At the village of 
Dasli'Kesen, 6 miles from Deh Kurgiin in this district, are 
the I'amous Maraglia iiiiirble pits, occupying a space half 
a mile in circumfeivncc, and sunk to a depth of about 12 
feel. Here a luultitude of s[»riiigs charged with carbonic 
acid gas bubble up in all directions, precipitating large 
quantities of carbonate of lime. The marble in the semi- 
crystallized format imi of this deposit forms horizontal 
layers, whieli wln n eiil in lliin slabs are nearly transparent, 
and serve as Avimlows in the Tabriz laiths and elsewhere. 
Larger bloeks are also usial as i)avement.s in bazaars and 
palaees, and tlu* famous throne in the DiwAn Ivhaiia at 
Ti'hraii made of tlie same material. ]\Iaraglia was 
formerly the eapital of lluhikii, grandson of Jenghis Khan, 
and its titteen thousmd inhabitants still belong mostI\ to 
the Mukad.im Tiirki tribe. 

MAUAXllAO, or AIauamiam (Latinized as Mavtth 
o'i'uniiit), in full form Sai) iz dk M mjanjiao, the chief 
ti»\vii of the proxince of Maranluut in Jlrazil, is situated in 
"2 dll' S. lat. and 41 17' \V. Jong., on the west side of an 
idand of the same, name l?S miles long and 15 broad. 
Though built i)U so hilly a. snrfaee. that carriages cannot 
be. u^efl, it is 1 lid out with regularity, and lias straight, 
xxide, and elean-looking .^^treet.'^. 'riie. public institutions 
coiiijuise a naval arsenal, a high court of ap[>eal, a tribunal 
of commerce, a military ho>[utal, several general hospitals, 
a theatre, a museum, a. jmblie library, ami a botanic garden, 
as well as a cathe<lral and an e[»i--e()[>al palace, both built 
by the Jesuits. Mar.inhao has some commercial import- 
ance, exi'oi'ling cotton, sugar, liides, Ac., Ironi a wide 
regit)!! of tin* interior, an<l receiving manufactunnl goods 
from Europi*. ainl es[>ecially fn»in khigland. 'Thougli .Mniie- 
xvliat diliicult of aeeess to larifo sailing vesstds, tlie ]M}rt 
atfords good anchorage to all drawing le>^ than 20 feet. 
Steamers ply lo Kio do Janeiro ami rar.i, as well as up 
the rivers [tai)i<*uru, (biajaliii, and Piinlire; and direct 
steam eominiiuieation i^ maintained with Lislum and 
IJverponl. 'riie jiopulalion of tloi i.^land ^laranh/io was 
dl.'ig;^ ill 187‘J, alxmt :)O,0UO belonging to the eity. 

bit'ie !i • ''•■tti. <1 .it Ijui/ in bU-j, 1h<-y w«-o* 

le,' Jt oijjirii'i «! MMi'pe i jin- in l»‘.l 1. Tie- I >m!< !i in pn.ssf" i'»n 

b; 4 1 If;; m b ‘ 'I’Im- « 

in ir.['ii'. ei .M.ii mil mi. 

MAILV 1', Ji:\N I’ai l fl7 t.d-17'Jd), a f.imons revolution- 
ary leader, was the elde>( eliild ot Je.iii I\iiil Alara ol 
Cagliari and LoiiiNt* (\iijrol <»f (leiieMi, and was burn at 
lioudiy. in the principLdity of Xein-ljatel, on May 24, 1 74.’». 
11 fatli^ r Wiis a doctnr of snuic learning, xnIio had aban- 
<lon. d liis country and his leJigloii, and liad inarrieil a 
Swi-') rrote-itant. It was lie that laiil tin* Ixisls ni the 
young Jean r.iurs seientilic Jearning, and the son at tlie 
.'•aine time i ml aboil the d(x.-trine.s of KoiiS'cau. f)n his 
iii'iiher.-. d'Mtli in 1751) he set out on his travels, and 
s[)e!ir t'Ao \e;tr- at llnrileaux in the study of m»*dicine, 
wheiiC'. he moved to Paris, wlicre In* made n.-e of Ids 
know'b.dge <<f lii-! two favourite sciences^ o[»tics and 
eleetrii it\ , tn .-ubdiji* an ob^-tinate di-'-a'^e of the oye.s. 
Atti'r some \« :ii in Paris he wmit to Holland, the retreat 
of philo'.iipln r-, when- all tine woiks of tlie Kneyclo[»edi‘'ls 
were jninted l a* lie I'leneh market, nrni then on to 
London, when: h*- -'iM'd in ('lurch Street, Soln>, a 
fn‘^hioIMble di-t ri' b an 1 |.i , 1 . { i -.I i;i> pnJ’e.'-'don. Tn 1772, 
at d o age ol thiity, hr m id-- Id- tir.-t ajij»e..iraTice as an 
autlior with a rinln^njrjn. ,if on .JA/?/, hfluff tUl 

Afft'ittjif to I n f'l .sf Ho Pjnit'tj.h.-, hh'I f .n n-i of tjn' 

':Of>if of thr S-'nf on tj, ()f whiijl oldy tWO 

\'»bn/i':-. are extant, though at tl'i; end <»f tlie so*coiid 
^oln^ne he .‘peaks of n third, 'ria* book show-' a wonder- 
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ful knowledge of English, French, German, Italian, and 
Spanish philosophers, and directly attacks Helvetius, who 
had in his L*JSspnt declared a knowledge of science un- 
necessary for a philosopher. Marat, as no now began tc^ 
call himself, declares that physiology alone can solve the 
problems of the connexion betw'eeu soul and body, and 
proposes the existence of a nervous fluid as the true 
solution. In 1774 he published a political work, T/ie 
Chains of ^Slavcnj, which appeared without his name, and 
was intended to inHiiencc constituencies to return popular 
members, and lejeet the king’s friends, with innumerable 
examples from classical and modern history of the ways in 
which kings enslaved their peoples. The book was too 
late to have any inlluence on the general election, and 
w’as got up in a style too costly for a wide circulation, but 
its author declared later that it procured him au honorary 
membership of the iiatriolic societies of Carlisle, Berwick, 
and Kewcasile. lb*, n niained devoted to his profession, 
and in 1775 publi.‘'hed in London a little JUssay on Gleets^ 
price Is. Gd., of which no copy i.s to be found, and in 
Amsterdam a Prcneli translation of the first two volumes 
of his Essay on. J/un. In this year, 1775, he visited Edin- 
burgli, and on the iecomm»*nd»tion of certain Edinburgh 
jdiysieians, was, on June JO, inaile an M.D. of St Andrews 
t niversity. On Lis ri*liini to London he published an 
En</tiirf/ into Hir Sal/frc, Hansr^ and Cure of a H'hiyular 
DIsrtisr of Htf /w/f .s', with ii d(‘ilieatioii to the Itoyal Society, 
in the same }ear tberii ai)pearii(l the third volume of 
the Ereiieh edition of the Esstiy on. Man^ which reached 
Fcniey, and twaspeniUxl N'oltaire, by its onslaught on 
Holvetiiis, into a sliaip attack, that only made the young 
author more ctui.^pieiioiis. Hh fame as a elevV doctor 
was now^ gieaU and on June 21, 1777, the Comte d'Artois, 
aftoiAvards C'liarles uf France,, “owing to the report he 
had heard of the good and inoral life, and of the knowledge 
and eAi»erience in the art uf medicine, of J, P. Marat,” 
inude him by brevet physician to his guards, with 2U00 
livres a year ami allowances. 

Marat w as soon in great request as a court doctor among 
the aristocracy • and even IhisMit, in his Menvoires^ admits 
Ids iiij] lienee in the seientilie. world of Paris. Tho next 
vears wi*re iniieli occupied with seientilic W'urk, especially 
the study <»f heat, liglit, and electricity, uU wdlicli ho [ue- 
sented memoirs b> the Acad*‘inie des Sciences, but the 
Academicians weie limrilied at his temerity in ditfering 
from Newton, and, though acknowledging his industry, 
Would not receivt; 1dm among them. His e3U||Kiments 
greatly intercsteil Benjamin Franklin, wdio usooWiO visit 
1dm; and (loetlie always regarded his rejection by the 
Academy as u glaring insiance of Bcientific despotism. In 
he had [uiblislied at Neuchatel without his name a 
Jdan. de Lf/t-dafiit/t ( f itninHff', founded on the humane 
juiiiciples established by Beeearia. In April 1786 he 
re.signcd his court appoint men t. 'Jlie results of bis leisure 
were in 1787 a new translation of Newton’s and 

in J 788 liis Mimoirrs Arfidruiapfes^ on NonveUen Dt'cauvcries 
snr la Lmnu rr 

His scientitic life was now over, Jus politiciil life was to 
])egin • in the notoriety of that political life his great 
scientific and philosophical knowledge was to bo forgotten, 
the higli position he had given up denied, and he himself 
to bo srolTed at as an ignorant charlatan, who had sold 
quack medicines about the. streets of Paris, and been glad 
to earn a few sous in the stables of tho Cuitoto d’Artuis. 
Ill 1788 the notables liad met, and advised the assembling 
of the states general. The elections were thp Cause of a 
flood of pamphlets, of wliich one, Offrandcfl la Pairie, was 
by Marat, and, though now forgotten, dwelt Oil much the 
same ]»oints as tho famous brochure of the Abb6 Sidyca. 
When the states-genenil met, Marat’s, interest was as groat 
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AS ever, and in June 1789 he published a supplement to 
iiis followed in July hy La CoyiMltution^ in which 

he embodies his idea of a constitution for France, and in 
September by his Tableau de.s Vices de, la ('ouHtitufioff, 
(fA7i</leeerrej which ho presented to the assembly, 'rhe 
latter alone deserves remark. The assembly was at this ti mo 
full of Anglomaniacs, who desired to establish in Fnmoe a 
constitution exactly similar to that of Kngland. Marat, 
who had lived in England, had seen that JOngland was at 
this time being ruled by an oligarchy using tlm forms of 
liberty, which, while pretemling to represent tlio country, 
was really being gradually mastered by the royal power. 
His heart was now all in polities ; and, feeling that his 
energies needed a larger scope than octeasional Imris 
afforded, he decided to start a paper. At tirst appeared a 
single number of iho Mottliettr followed on 

September 12 by the lirst number cd tlie 

which on September 10 took tlie title of //A,/,,' 1 
du Peujde^ and was to absoib his future life. I 

The life of Marat now becomes paitof the ln^ft)i \ of j 
the French Bevolution. From llie begin uiug to tln' t-nd | 
he stood alone. He was never iitt:icl»e(l to any party : the i 
tone of his mind was to Kust»eet wlioi-ver av.is in [‘mwli*; 
and therefore no historian lias trieil to defend hiin» and all 
state the facts about him with a strong eolouring. About 
his pSper, the incarnation of himself, the fust thing to })e 
said is that the man always meant what he said ; no 
poverty, no misery or perseiaition, could keet> him 'jin'et ; 
he w'as perpetually erying- “ nous somrnes trahis/’ 

Further, the Ruspicious lone of iiis mind extemh-d to '»is 
paper, Hind he made it play the part of tlie lion's mouth at 
Venice : whoever tsuspeeted any one lunl only to detiouinM', 
him to the Ami du and the <lenonnced w.is n»’\rr 

let filone till he was proved innocent or guilty. He 1 an | 
by attacking the most tmwerful bodies in Tiiris, the 
municipal, wdtli Bailly at their head, and the court of il i 
Ch&telet, — and after a struggle fouml them too stmnir bo j 
him, and fled to London (January 17tt0). There he wmte 
his Denonciaiuni confre AVeAt/*, and in May dined to relmii ' 
to Paris and continue the Ami du l\uj>f<\ He w\.-^ 
embittered by perReeiition, and eoutinin'd Ins veheun nt 
attacks against all in iiower -against Hailly, aganivt l.i 
Fayette, and at last, after llio day (d tlie (diuni]K <ln Mm-;, 
against the king himself. All this liiini he wws hiding in 
cellars and sewers, wliere lie was alt.ieked by a horrible 
skin disease, tended oidy by tho woman simonne lArard, 
who remained tme to him. Tlie end of llie c onst it in nt 
assembly he heard of wdtli joy, and with bright hoj.t s 
(soon dashcil by the behaviour^ of tho legishitive) 
future, when almost despairing in JX'eeinlM r 171H h>‘, 
fled once more to London, wduTe lu’ wrote his /V / ilu 
Ciioym, In April 1792, sumiiioin*d again by tlie < \>rdeli«'rs 
he returned to Paris, und published Xo. ()27 of the Ami, 
The war was now the question, and Marat saw cdeaily 
enough that it was n(»t sou^^ht for the sake of IVance, 
that it was to serve the purpo-cos of Iho royalists and the 
Uirondins, who thought of themsolvos alone. 'Flie f.nly 
days of the war being iinsnecessful, the jiroeliimation of tho 
duke of Brunswick excited all ln*arls ; wlio eouhl go s.i\e 
France on the frontiers and leave Paris in the hand ; his 
enemies? l^Iarat, like Daiiton, foresaw' the inassaen^s »f 
September. After tho events of August 10th he took Im 
seat at thd commune, and demaiuleii a tribunal to lr> the 
royalists in prison. . No tribunal w'as formecl, Juid the 
massacres in tho prisons were the inevitable result. In the 
election}^ to the convention, M amt w'as eleeted seventh « id of 
the twenty-four deputies for Paris, and for the first time took 
his seat in an assembly of tho nation. At tin* det lar.it ion id 
the republic, he closed his Amidu Peuple^ and comnii’n ’ed 
A new paper, the Jour^ial de la R^mbliqtie /'V^/wpi/.sv*, wldch 


was to contain his sentiments a.s its prcdecc.«isor had done, 
and to be always on the watch. Tn the asRombly Marat had 
no party; he would always siis[>eet and o[»poM‘ the power- 
ful, rofu.se power for hinuself. After llie Inutile <>f A’aliny, 
Dumoiiricz was the greatest man in h'l.in e; ho cuuhl 
almost have re.stored the monarchy, }et Marat did md tear 
to go uninvited to the tragedian TalniaV, and tin r»*, acriiso 
Humourk*/ in tho presenco of hi.s fMl•nd,^ «)f want, of 
patriotism. Ili.s unpopnlaiity in tin* a-.-tiiibly wa.s 
exlrtnno, yet he in.sistod on spiiakingoii tho cpn -linn <d' tho 
king’s trial, declared it unfair t(» accuso J.oiiis Jor .;ii\tlimg 
anterior to his aec(q»tnnco of tho l.•onstitnti^•n, and. ihouiih 
inqiljicablo toward.s (lio king, as f/fcima man wlm nin.>t die 
for Iho peojde’s good, he. wtnild ric.d allow' Male .'^In-il-c*.'^, the 
king’.s coun.sel, to bo jittacked in his paper, and si.enk.s of 
him im a “sago et n*spect:i])lo vieilhird.” 'I'he king deatl, 
1h“ months from Jiinuary to May wore spent in an unro- 
lenling .strng'jilo between Alaiat and the ( droiidins. Marat 
de-pi-od tho ruling [»arty l>ei iin.‘'(^ they had .sulVerod nidhing 
lor tin*, ri'pubjif, boi-au-c! tln‘V talked too imuh <•! their 
foelin« 4 s and thiiir antiipio virtue, becaii<=.i‘ tln-y Innl lor their 
iA\n tnll■}.^)^es plnng*‘d the eouiitrv into war; wlulo tho 
(•iiondins nuted Maiafc as irproeiitativ'i of that rough red 
n pnblicnni^in wliirli would not yi» Id it.Ni'lf to a ibmiiui 
ii piibiic, with them.selvc.s for tribune^, orator.s, and generals, 
d'lio (liniiuliriK coin|injed at lird in the eoiivi lit ii'ii, und 
(fnhard that Marat should bo tried before the Tribnnai 
lh*\ ohitionnain*. Put their \ic(ory rniind Hum, fur 
Marat was uiMpiitted on A[»ii] 2 I, and j-j tinned t(» tlio cmui- 
\eiitit»n w'ith llu» [»eoph* at his Isiek. 'fheir i.ill was a. 
VI ritalilo vu-tory for Marat. Ihit it wa-N hr. la-t. d’ht*. 
skin di.>e.ise lui had <*on1r.n‘lcd in tlu* snbtei nniean haunts 
was ra[jidly closing his life ; ho could cnly 'see his pain 
b\ sillin. in a warm balli, where le* wrote lii^ joiini.il, and 
iie<ai.-ed llie Clirondins, wlio w\‘ie ti\in*i to mi'^e ^'ranee 
against Paiis. Silting llnis <ai the Lhl .h: b, m 

tlie evening ;i >oung woman beirLiing to be admilled to .vco 
him, sa\ing tliat she. biiun.:ht news fiom C.ien, wheir the 
esnaped ( Jirondins w ere tiying to rou>e Noitnand), Ho 
ordered her to be admitted, iiskial In r tin* le.ime.s of the 
deputies then at (’aeii, and, alter w iitiiig lln lr iMim^, .•‘.lid, 
“Tiny .shall l*o soon guillotined,” wlien the \i»iiiig girl, 
wlioso name was Chailofli* C\>rday, stal»bt.tl iiirn to tin; 
he.art. (Irani! was tin* fiimral trivon to the mm wlio laid 
snllered so much for the lepnbiic. Wh.iti-M.:- his holitk-al 
idea.s, two tilings sliine elearly out of th * n .I'S of pro- 
judico which has shnmdetl tiio name id Mar.it llt.it he 
was a man of great attainim iit.s .-md ai-knou If.lgi-d pn.,i. 
tion. wdio .sufrilice«l foitune, health, life itsilf, t*» hi.x ton 
vietioiis, and that lie. was no Ann, tu* factious dema- 
gogue, ])nt a niiin, an 1 a. humane m.in too, who eonhl not 
keo[t hi.s head eool in stirring tinn*'', who was r 'iuh‘n'd siis- 
[>icioiis by constant j»erseeutu>n, and who has bi*en r'g‘irdod 
as a pcT.sonilicatioii id* nniider, boc.uise he published evi*ry 
thought in his mind, while, oihi-is only vented their anger 
and dis[)l.iycd their sus[iieions in .'spoken words. 

'I'lu*. oiilv woiks of M.ii.it Mill mcimniu (] in thi* t* ') m- v 
(ir> i \nuf,- rot'ir'^l'i , :i poor T)o\ il, wlufli li.exc l-i . ii 

wiitiiiiiuhis i.oK d:iV’', .ml whifh w.is .le < d ii- Ms [ 

|iiini,-lnMl I'V P.iblii^j.liih* .I.icol) ; 1 w o luiulnn - < n .» 1 < i 

<1. ill, IT's'i; Af S- ( 'Irn J/..'./ ///» •*, 

/'/ -/ii Ufin , irm ; I.’ 

.lion g to .hue' gt, Wi‘n ; Ir.msl.iiiou ..I < V. ...,>•/ ^ . weii. 

liM\ pigi'^on bunch hi dm \ piotixcd, ycir 1. 

Mil Mii.if’-i life sInuiM be ic. Ill l.'ri.'i -'it . ' • • <>• , 

'v / HU*’/; A#/. .1. U.mibuig. \ ! 1 ' it‘{ 

.»/ ■, .f, f'f Jtil tin j-tl//iii‘, g Vnls , 1 se, l : Ti , J/ , ,. 


.# / t i't ii 
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MARATHON was a plain on tlie nortk-oast* coast' of, 
Attica, containing font villages — Marathon, Probalinthb^ 
Tricorythos, and Oinoe, which formed a tetrapolis. It 
was divided from the plain of Athens by Mount Pentelicus 
and the liilly district of 1 )iacria, and was in the early period 
an autonomous state. After it became incorporated in the 
Attic state, it retained something of its original distinctive 
character. The worship of Apollo had its first home in 
Attica hero, aini it was carried hence to Athens when the 
tetrapolis was made juirt of the Athenian commonwealth. 
The district was oiu^ of the chief seats of the worship of 
Hercules, and boasted that it was the first place where he 
had been \\ors]iii)i)ed as a god. Hence legend localized 
here several i‘\eiits in the story of the llcraclida?, and 
especially the self-sacrifice of Macaria, daughter of 
Hercule-. Tiie legend of 'riieseus was also known in the 
district ; here the hero slew the Marathoniau bull. The 
jilaiii deli veil its fame cliietly from the battle in wliicli 
the Athenians and Phitmans under Aliltiadcs defeated 
th * i'ersians, 400 ao. The. one limidred and ninety-two 
Athenians that were slain were buried on the field of battle, 
contrary to the usual Attic custom, and a mound, which is 
st ill called Soro, was erected over them. Aiiotlicr tnimilus 
covered the bodies of the slain riatieans and slaves, and a 
special inonumeut was raised to Milliades. 

AlAKHLK is a term apt»lied to any limestone w^hich is 
sufficiently cIosh in texture to admit of being polished. 
Alany other ornamental stones such as serpentine, 
alabaster, and even granite — are sometimes loosely desig- 
nated as marbles, but by accurate writers the term is 
invariably restricted to those crystalline and compact 
varieties of carbonate of lime which, when polished, are 
applicable to pnr[>oses of decoration. The crystalline 
structure i.s tyjiically showui in statuary marble. A 
fractured surface of this stone dis])lays a multitude of 
sparkling facets, which are the rhombohedral cleavage- 
planes of the component grains. On placing a thin scctimi 
of CiirraiM marble under the microscope, it is seen tliat 
each grain is an imperfect crystal, or crystalloid, of calc- 
spar, having an irregular boundary, and being itself made 
up of a number of crystalline plates twinned together 
(see fig. T), article (iKolooy, vol. x. p. 231). It is said 
that a somewhat similar polysynlhctic structure may be 
artificially induced in calc-.^par by means of pr(^s^ure. As 
marble a[)pears to be, in many cases, a metainorphic 
rock, it i.s probabh3 that pressuro and h».*at have been the 
principal natural agents concerned in the alteration of 
com|act into crystalline limestones. Jt \vas .shown many 
year.s ai;o by Sir .Fames Hall that even an earthy lime.stone, 
like chalk, when stnuigly heated in a closed vessel, niiglit 
us.snme a saccharoidal texture ; and it is a fact familiar to 
the field-geologist that a crystalline .structure i.s often locally 
develnj)(‘d in Jini'^^stone where it happens to have been 
invjulc'l by au eruptive rock. Prof. (Jeikie pro[io.scs to 
di.<hnL'ni>h this kind of mctanior[)ln-iii by the term mar- 

Anioii.: Mutuary marbles the first place may bo aa.signed 
to the tamnii^ Poiitclie marble, the material in which 
Phidias, Praxiteles, and other (Jreek sculptors executed 
their priiiri[»al wojK's. The cliaracteri.‘‘tie.s of this stone 
are well seen in llu- Klgin marbles, which were removed 
from the 1‘arthennn nt Alliens, and are now in tlie Pritisli 
Mu.seum. 4*lie marble was derived from tlie quarries of 
Mount Ponlelicin in Attica. 4’iie neiglibijiiring mountain 
of llymettus likewise yicUltMl murbles, but these were 
neither so pure in colour nor so line in texture as those of 
J*eritelicus. J^irian i>iari>li‘, another stone much u.sed by 
(Jreek .sculptors and architects, was quarried in the isle of 
Priros, chiefly at Mount .\rar|»essa. Jt is called by ancient 
writers lyrkuitrn^ in allusion to the fact tliat the quarries 



inasmuch as it constitutes, tbe 
by the best sculptors of the pteseni(j4a3f*L 
occurs abundantly in the Aptian Alps, aii‘ ^i 
Apennines, and is largely worked in the neigj 
Carrara, Massa, and Serravezza. Stone fr — ' 
was employed in Home for nrehitecturSl 
time of Augiistu.s, but the finer varieties, adapti 


' empldyed 
*^18. inirbib 


needs of the sculptor, were not discovered untu Hpio \ 

Liter. It is in Carrara marble that the finest/, of y 

Alichelangelo and of Canova are executed. : 

varieties of this stone are of snow-white Colou||i^’:pf'^i^^ ' 
saccharoidal texture. Silica is disseminated 
of tho marble, becoming a sourco of annoys^ce^tp 
workman; w'liilo occasionally it separatee a8. bejSptlful^ 
pellucid crystals of quartz knowm us Carrara 
The geological ago of the marbles of tho Apuan AllpS^h^ 
been a subject of much dispute, some geologists rl^rdiii^ 
them as metamorphosed Triassie or even Liasstc irbclp^ 
while others are (lisjiosi'd to refer them to the /piarboni- 
ferous 8y.stem. Much of th(3 coinnum marble U bfA jblaUh 
colour, and tliercforo unlit for statuary purposeaj W&n 
streaked with blue and grey veins, the stone is ^8 ’ 

bardhjil(K Curiously c?noiigh, tlie common white 
of Tu.seany comes to Kiiglaiul as Sicilian marble-^ name 
probably due to its having been formerly re-shippea^from 
some port in Sicily. 

Although crystalline marbles fit fur statuary work 81*6^ 
not found to any extent in Cront Pritain, the liraebtonos^ 
o.f the Pal.'cozoie fonnation.s yet yield a great vaiiety.pf ' 
marbles w^ell suited for architectural purpose^, Tfie; 
Devonian rocks of South Devon are rich in han^som^ • 
marbles, presenting great diversity of tint and pattern 
Plymouth, Tonjuay, l|)[»lei>cn, Pabbacombe, andCbudteigk 
may be mimed as tli(‘ principal localities. Many of th^ ' 
limestones owe tlu'ir beauty to the fos.sil corals wbidb.' jbtiey ^ 
contain, and are Jiencc knowm as nuidrepure marbles. ^ .* 

Of far greater importance tlinn the marbles pf. /uiiSi.: 
Devonian system are tho.se of Carboniferous age. . ' It 
from the Carboniferous or Mountain Liiiiestonethat j^ritlsh 
marbles are mainly derived. Marbles of thia 'UgA W 
worked in Derbysliiro and A'ork.shin', in the nei^boa]^, 
liood of Prist ol, in Nortli Wales, in the Isle of ftod , 
in various parr.s of In laml. One of the most beautiij^i^ pf , 
these slone.s i.s the encrinital marble, a material which* 0wi& 
it.s peculiarities to the iiresence of numerous encrinit^]^; 
Rtone-lilics. 4'lieso fos.sils, wdicii cut in various dir^^lvns^ 
give a chiiraett'ristic pattern to the stone. The.|pipt;^ b|; 
tho stems und arms are known from their 
“wheel-stones,” and tlie rock itself is 
entrochal marlile. Tlie mo.st beautiful varieties,/ 
in which the calcareoiLs fossils appear as whitp 
on a ground of grey liine.stoiiu On the Continii^ui^.b^c^ 
marble with small sections of crinoid stems 
prill (f raft iff 'whWv. in Derbyshire a similar rockj;' 
with fragments of minute cncianitcs, is termed' 
marble. ^ - 

Perliap.s tho most generally useful marbles yield< 

Carbon ife roil. 4 system are tho black varietie^^Jf 
largely employed for cliimiicy pieces, Vttsei^Z* 
ornamental objects. The colour of most bl.8cf 
is due to the }>rcsence of bituminou#^ mail 
mino.ralugical name anthraconite. 

. monly emits a fetid odour when BtruckVjl| 

! being of organic origin, is discharged 
j maibles, more or less dense in 
I various parts of Irtdand, especially lit 
Galway i but the finest kind is 
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MARBLE 


ill DertysMre. From Ashford is. also derived a very 
Jl)ea'i;itiful slone/ikia^^n; marble. This is a 

dbRse browa-f'^aiiiiiciafe^^ display inj? when 

poUshed a somewhat resembling tho 

'gram of lit . occurs in very limited ciuautity, and 

is’ used Inlaid work. 

Wit wood marble may bo compared the well- 
Iknow^'mn^ marble or Cothani stone, an argillaecniw 

.‘‘UmestolS^^^m peculiar dendritic markings, due pr<d)ably 
•tp tho of water containing oxi(le of mangane.se. 

hiB.'^^tohe occurs in irregular masses near tho ba.'^o of 
‘thp -!^ite Lias, or U])permost division of tho iLlnetic 
4s found principally in tho neighbourhood of 
34i^tpIiSt.;5^e* arborescent forms depicted in blui.di-gn*v 
;iif)a®to.cape marble form a marked contrast to the 
ag^larlnarklngs of warm brown colour which are seen on 
MAbs df/ruill marble from Florence — a stone occa.Nionally 
as landscape stone, or pivtra v 

/!^^,,:3rifcfsii limestones of Secondary and Tertiary age are 
'^.hpig^Orally compact enough to bo usimI as rnarbh-s, Imt 
the shelly beds are employed to a limited cxti'nt 
. fdl^ ! d^bomtive purposes. Ammonite marble is a dark 
^Ptownk limestone from the Lower Lias of Somersetshire, 
croWd^: with ammonites, principally A, }tlnniin.st,i(,t, 
*3bd^l^ tile namo of Forest marble, geologists recognize a 
.ii^dlfdivision of tho Lowiir Oolitic series, so named by W. 

from WycliwO()d Forest in Oxfonlshin*. where siielly 
limestones occur; and these, though i)f little economic 
'viUde^^ro capable of being used as rough marbh*-*. iJut 
^^hb 'mosfi important marbles of the iSecondary seiies uu‘. 
.thjS Wholly limestones of the I'urbeck formation. J^iirbeek 
marbm was a favourite material with iiuuliieval arehiri ct.^, 

' ti‘$ed it freely for slemha’ clustered columns and for 
‘^Ijfiepdlchral monuments. It consists of a mass of tlie shells 
"iff a fresh- water snail, Palmflun cariinjerti, (‘inbcdded in a 
,1)iub,pr.grey limestone, and is found in the Upper ParlH^ k 
•;W.^^'Of Swariago in Dorsetshire. Kxeellent exainph-^ of 
j'lta jisje ' may bo seen in Westminster Abbey and in ilie 
.^^ple Church, as well as in the cathedrals of Salid)nrv, 
'W^ophoster, Worcester, and Lincoln, Susm v nnrbls i , .t 
similar stone, occurring in thin beds in the Weahl clay, 
’ind'CfOhsfeting largely of the shells of principally 

^ 'P;[ itMseijdetms and J\ jlhnnrtuti. The altar .stones and 
episcopal chair in Canterbury cathedral are of this 

laxturea of limestone and serpentine freqinmtly form 
I which are sufficiently beuiitiful to be useil ns oma 
Bhtjd 'BtbnoSj and are gonurally classed as inarbli”^. Niieh 
il^ntlnous limestones are included by petrologists \ijnler 
|j:,f$rna opliiculcite. The fanfous venir autiro is a rock of 
18 Character. Mona marble is an o]>hicalcile from tho 
LySlpbrphic series of the isle of Anglesey, while the “ Ii i.-li 
'architects is a similar ruck from Connemara in 
Galway. It is notable that some of iiite 

Connemara has been founil by Messrs Kir.i 
Ite^noy ti> consist almost wholly of innlacolite, a 
calcium and magnesium. 

bbautih^ marble has been worked t«> a limited extent 
th^’lsl^d of Tireo, one of tho Hebrides, but lln‘ qiiariy 
bo now exhausted. Tliis Tireo m iible is a 
having a delicate carnolinn colour diilusfd 
*ijl irregular patclies, and tM)ntaining roiimhil 
nf Bahlite, a green augitic mineral resembling 
I'ln composition. AVhen dissolved in acid ilit‘ 
V{^'a brick-red powder, which has been studied 
who has also analysed the salilite. 

^filblps which are prized for the variegat(xl pat- 
./*Sl8]^lay,. owe these patterns to their formation in 
conpent4o!ii^9)-^ach marbles being in fact stalagmifio 
d.epoeiijs pt. wr^otia1» of lime, and probably consisting in 



many cas^ of .amgonlte. One of the most beautiful 
Btalagmitic rocks is the HO-callcd onyx marble of Algeria. 
This stone ^was largely used^in the bnihlings of Cartliago 
and Rome, but the quarries which yiehhd it were not 
known to modern sculptors until 1^4‘.k wlufu M. Dchimonte 
rediscovered the niarbio near ()uc«]-Ab«hill}ih. 'J’Jie .^tono 
is a beautifully translucent material, delientely clouded 
with yellow and brown, and is greatly i>ri/ed by French 
wt»rkmen. Large deposits of a very tine onyx lik** marble, 
similar to Iho Algerian stone, liavo been woiked nt lato 
years at Tecali, about Sf) miles from the eit\ of .\b*\ico. 
Among other st..ljigrnitic marbles, meiil ion mu} b*- m;i«le(»f 
the well-known Cibraltar stone, w'hich is often \\<»rkid into 
niodt'ls of eaiinon and otiicr ornamental objects. TIim 
sliilagniito i.s much deeper in colour and h’ss translucent 
than tho onyx marbles of Algeria and Mexico. A richly 
tinted stahigmitic stone worked in California Is known a.s 
Californian marble. It i.s worth noting that the “ala- 
baster^’ of the ancients wa-. .’rnlagmitic carbonate of lime, 
and tliat thi.s stone is lli.-refou^ called by minendogisls 
“ Orh'iital ^llal)n^tel■ ” in onler to distimrnish it from our 
modern “aliibastcr,” wdiieh is a sulphate, and not a car- 
honate, of lime. 

’Pile brown and yellow colours which stalagmitii' marbles 
' usually [»resent arc due to the prcM*ncu of <»xidn of iron. 

This colouring matter gives special eharaclers to certain 
' ston«'s, such as i\\^ t/iuilo i)r antique yellow iiiailde 

of tlie Italian antujnarios. Siena, maibli*. is a reihlish 
iiiotilt il atone obiuinetl from tin* neiijhbourho(»d of Siena 
i in Tuscany ; and a somewhat similar stone is found in 
I Kings County, Ireland. 1’riie red marbh* is by no inuiiiis 
I eiunmon, but it does occur, of bright and uniform colour, 
th(»ng]i in very small quantity, in the ( ’aiLonifemiis limc- 
; stime of Derby. shire and north-east Stiiff‘ord.*sliiie. It may 
be noted that the rod marble c:dled tmthn is (ifteu 

I confounded with the- poriitli) ros,«i nntlro^ which is really a 
! red porphyritic fol.^lone. 

Fire marble is the name gi\ont() a biouii shelly lime- 
I stfMie containing ammonites and olher fi>ssil shell-;, wlmli 
; juvsoid a biilliant display of inMescciit, couini>, like those 
' of jnetdoiis ojml. It oc(‘urs in rocks of 1/iassic age at tho 
h-.nl mines of Pdeiberg in (.^ulnthia, and i-.workid into 
sniilV-boxc'S and other small obji cts. 11} miner. dogi.sts it 
.is trfton termed /////on /b 'A/, an Italian name vldch may, 

■ however, bo approtaiately a]q)lie(l to an} marble wliiili 

■ contain.^ .small shells. 

I It wouhl unnecc.^.^arily extend this artich' tr> enumerate 
the locid names by which inarlili'-wnrki-rs in ilillereiit 
I eomitries di.stinguish the \arimis slone.^ wira-l) pas-; under 
^ their hands. 'Pin? rpiarries of Franci*, Lclginm, ami Italy, 

‘ not to mention less impiwtant h>calitii‘s, yir M a gn*at 
, diversily t)f marbles, and almost each .stoiu* bears a distinc- 
i live name, often of trivial na'aning. 

I America [losse^si's some valuablo deposit.^ of marble, 

1 which in the eaitra'n States ha\e Ireen extensively worked. 

: 'Phti ervstalline limestoius of western Ni‘\v Fngland 
1 furnish an abumhinee v»l white and grey iniirbU*, wliile a 
i beautiful nnrterial tit for .statiiaiy work lias been /piarricd 
1 near Kutlund in Vermont. A grey bir<l’s-e\e ni.irbh* 
obtained from central New York, and tin; grevK>Ii < kaidiil 
limestuiics t)f ’J'homaston in Maine, liave bo.-n ^ xtniMVely 
I quarried. Of the variegated arnl eohamd inarble.', 

, perhaiis the most beautiful aro thv»se from tie* imrlheru 
pait id* Vermont, in the iieiglibourliood of Laki' t lVinqilaiu. 
A line, breeciuted marble, is found on the Maivlo'd siiie of 
; tho rotomae, below Point of Hocks. Am«'ii-/ tin* principal 
localities for black marble may be, meiil ioiicd Slioreham 
jin Vermont and (lion Falls in N«'w Vak. In Canada 
I tho crystalline limestones of the kaiinartian .scries yield 
i beautiful marbles. 

vv. — 67 
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Turning to India, we find important quarries at Makrana 
in Kajpiifciina — a locality which is said to have yielded the 
marble for the famous Taj Mahal at Agra. In the valley 
of the Nerbiidda, near Jabalpur, there is a large develop- 
ment of marble. I'hc white marble which is used for the 
delicately-pierced screens called ./<//< c work is obtained from 
near ilaialo, in UJwar. See Hall’s Kcnnomic Geology of 
1882. 

For <l(\scnptieiis of aiii’inil inarlilrs siv F. <’<»rsi’s troatisc /W/r 
Pietn' (iiifirhr : and l'»'i nml'U's in i’onjjult Trofr'^sor IlnlPs 

Ihtilditifj innl Ot n't ,n> nf >{ Stvio 1S7-. (F. \N . K.*) 

MAllHLKlIKAl h a town and port of entry of the 
Unib'd St:itc>, in I's.sex county, ^lassachusctts, sitiiate<l on 
the (‘east, 17 miles ))y rail north cast of IVistnn, and I miles 
south-cii'^t »'f Siih'in, and cunimunicates by two branch 
lines with thenmin line of the MastcM-n iiailway. It is built 
on a rofky peninsula of about .‘5700 acres in extent, which 
juts out into Massachusetts I'ay, and has a deep, roomy, 
and iKMiIy land lockctl harbour. The lishcries in which 
MarMeliead was once largely engaged have declined ; but 
Fhoemaking has become an inqjortiint industry, and the 
town is rising into favnur as a summer resort. Many t»f 
the Inuisrs d.ite from the “ colonial ” j>eriotl, and one (d* 
the churches was built in 1714, but in the summer (»f 
IS77 nearly the whole business jairt of the town was burnt 
to the ground. The population was 7703 in 1870, and 
7407 in 1S80. 

w.is iiii’Mt |u)rali‘ l in ItiiU. Of tlii* ni i<;;iiial .s«*tlli*rs. a 
roiisiilf-ra5*l<: mnii5>«‘r tnmi Du* rluoiru*! Ishni.ls, and tlu-ii 

p(‘i*u]i:iritn*s of eoiilinm'd tor a lojijL^ tiliu* to all'i*. t I In* loi*jil 

<iialc'"t. As at lh.il p<*iiod lln* s»*coiid town of M.i^sachns. tls in 
Wraith ainl ''i/f, M.iiMrhratl sent onr ihons.and nn*n to tin* Wjirof 
Iinh'p'Unh iirc, and its jn iv.itrcrs rrnd(*n*d r\ *(*lh iit s**vvir«* ; hut its 
tradin'; in*\»'r n>iovri«'d fioni thr < ifcei.s of the conlrst. 

hlhndof to-ny, Nirr-prnsidrnt ot tin' L'liind Stat<s in was 

horn at M:ii‘!ih*hi‘;id : atid tin* town is On* srrtn* of tin* ;;rini revcngi* 
ct*l»*lnMh' I, with i'oiisidei.iMr p^M tinal lieoTn-r, in \\ liiltirr's ^lii‘jKr 
fi't Ji'd*'. 

^rAlinirUd, ail ancient university town of ITussia, in 
the j»n)vinc(‘ of Ife.sse-Xns'^nii and district of (Missel, is very 
piotiiresipicly situated on the slope of a liill on the right 
bank of the l.ahn, .'d) miles to the in»rlh of Frankfort-on- 
thp-'Miiin, and about tin* .same ^listance t(i the south-west 
of C\isscl. On the opj.()v.itc bank t)f the ri\er, which 
here spanned by tw’o l»ridges, lie the suburb of \Vei(h‘ii- 
han.'son ami the station of the Miiin-Weser I vail way. 4 he 
street', of tlie town proper am. .steep ami narrow’, and the 
general character of the architecture is (piaint and 
meiliLeval. The. bill on whicli the town lies is crowned by 
the extensive old schlo.-s, a line Oothic building, the most 
noteworthy parts of whicli are the rittersaal (see below), 
dating from 1277-1.‘)*J0, and the beautiful little ebaptd. 
Thi> chateau was formerly the residence of the landgraves 
of Hesse, afterwards served as a jirison, and is now' the 
re[io^itory of the historically interesting and valuable 
arrhivrs of Hesse. The chief architectural ornament of 
Marburg is, how’ovei, the Ellsabethenkirche, a ‘.veritable 
gem of pure.st Early fiothic style, erected by tlie trnind 
master <d the Teutonic Order in 12.‘if0--83, to contain the 
tomb v»f Elizabeth of Hungary. The remains of the 
fiaint wen* depo.-,ited ill a rich .silver-gilt sarcophagus, wliich 
is still extant, aiid wert; afl<*rwards vi.sited by myriads of 
pilgrims, until tin* l’j(*tcstant z.eal of Eandgravi* l*hilip the 
Generous rau^' tl him to remove the body to some unknown 
spot in the churejj. d'lje cliurch also contain.s the tombs of 
numerou.** Hessian l.indLOMvi ^ and knights of the Teutonic | 
Order. The Lutheran chiinh i-i another good fhdhic 

edifice, dating mainly from tlm loth century. The towii- 
Inm.-e, built in Jol2^, and se\»ial line houses in the 
Ilenal^sa^lce styh;, aEi* deserw mention. Tim university 
of Marburg, founded by J‘hilip the fbuoTous in 17)27, wa.s 
the tirst uiiiver.sLty established without pa|.)al privileges, 
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and speedily acquired a great reputation throughout 
Protestant Europe. It has a library of 140,000 volumes, 
and is admirably equippeii with medical and other insti- 
tutes, which form some of the finest modem buildings in 
the town. The number of students is now about seven 
hundred. Marburg also possesses a gymnasium, a real- 
schulc,” an agricultural school, a society of naturalists, a 
hospital, a poorhouse, and an extensive lunatic asylum. 
It is the seat of a district court, and of superintendents of 
the Lutheran nnd llcformed churches. Marbttfg pbttery 
is renow'nud ; and li'iithcr, iron wares, and surgical instru- 
ments are also manufactured there. The populAtion in 
1880 amounted to 11,225. The environs are very pictur- 
esque. 

^liirbnrg is first histvvricjdly mi'iilioncd in a dociniiant of the 
hcidiniing of the lUlh reiilurv, ami ii'ccived its imiuicipul chni1;<‘r 
from ]jimd>;r:i.vi* Louis !>t 'rhurin^ia in 1227. On his death it 
btsMuio tin* re.sitlem-i* i»f liis wife, Kli/abeth of Hungary, who hliilt 
:i Imspital flieri' nml ilii*d in 12J)1, at llm ago of t\vi*nty-four, W’orn 
out witli works of leligion :nul clairity. She was canonized hoou 
nfti'r her dcalh. Ky 1-47 Marluirg had alicady hccomo th6 seminl 
town of ilfssc, ami in llu* IfUh and ICth couturiefl it alteniatt'd 
with r.Lsscl iiK tlu* .''•'III ot Iho lamlgrav<“.s. In 1529 the famouB 
<*oiitorcm*c bftwci'n Lntlit r and Z\\in;;li on tlic subject of transub- 
slantiation T<»ok i*lais* tla-n* in tin* ritt<*r.sa!i] tif the .sohloss. During 
th«‘ 'rhirty Ycais' and Seven Years’ Wars Marburg suffered consider- 
ably from sieges .and t:tnmu*. In 1805, and again in 1810, it whs 
till* Centro of an aboiiivi* using against tbo Frcnrdi, in consequence 
td which tl)o fnrtitieatioiis ot flu* eastio were destroyed. 

.‘5f\er:i1 iii(>ivo^)a])tis li.n*' Im-imi *'ti lln- c*niifi*n*ii<!i! and linlv’eralty rtf 

Maihiiu^ A aeiieral lernmU "f tin* tiovii. with rl>fl•lell(•l•^ to thu inoAt Important 
of thi'M*, is jrivoii m niu kiui.' s IT. .//r» /^I'r litnyfi Marbuvg^ IS7A. 

MAKDl'lKv, the .sccoml town of the Austrian "duchy of 
Styria, is very pi(‘tiiresi|iu‘ly situated on both banks of the 
river Dravc, in a plain called the Pettauer-Feld, at the 
base of the well wuotlcd Ibichcrgebirge. It is the seat of 
the bishop t)f Ijuvant, nnd uf the judicial and administra- 
tive authv>rities of the dislrif t, nnd containH a gymnasium, 
a “rcahschuU*,’^ an episcopal seminary, a normal school, a 
pomologicjil schoiJ, a thi'iitrt', and three hospitals. The 
principal buildings arc tlie cathedral, the tower of which 
commands a beautiful view', nud the old castle. Its situa- 
tion ill the miil.st of a fertile vine-groWing district, con- 
nected by the navigable Hrave with Hungary, and by 
liiilvvay w'ith Vienna, Trieste, the Tyrol, and Carinthia, 
inakt'S it the ccntic, uf a considerable trallio^^ine and 
grain. Its indu.strial product.^ arc Jeatlier, nRInnd tin 
wares, lifpieur.s, and sjiarkling wine, and it also contains 
several large cooperugi s. The extensive w'urkahops of the 
South Aiisirian Iiailway are situated in the suburb of 
Alagdalena, on the light l^ank of the Drave, and give 
enqdfiyinent to nearly three lliousand hands. With tho 
exception of a .succi'ssful rcHistance to Matthias Corvinus 
in 148U 81, the hi.story of the town pre.seiit8 no notable 
event. In 1880 Marburg contained 17,628 inhabitants} 
including a garrison of 1600 men. The environs abound 
in intt'resting and picturesque points. 

Sec I’lilfh y/e/eMiW.' /»> Maritunjy (Jnitz, 1847. 

MAIlCAN'rONlO, or, to give him his full name, 
]\rAU<;ANn)Njo Haimondi, is celebnitcd as tho chief Italian 
nia.ster of the art of engraving in the age of tho Renaissance, 
The date of Id.s birth is uncertain, nor is there any good 
authority for assigning it, as i.s commonly done, approxi- 
mately to the year 1488. lie was probably bon\some years 
at least earlier than this, inasmuch as he is mentioned by a 
contemporary w'rilcr, Achillini, as being an artist of repute 
in 1504. Ills carlic.st dated plate, illustrating the story 
of PyramuK and 4’liisbe, belongs to the following year, 1505. 
Miircantoiiiii received his training in the workshop of the 
famou.H goldsmith and painter of Bologna, Francesco 
riaibolini, u.sually ctilled Fraiicia. “ Having more aptitude 
in design,” say. sVa.sari, “than his master, and managing tho 
graver with facility and grace, he made wkist-bucklos and 
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many other things in niello, such being then greatly in I 
fashion, and made them moat beautifully, as being in 1 
truth most excellent in that craft.’’ The rt*al fame, however, 
of Mareantonio was deatinedf to bo foundt'd on Ins attain- 
ments, not in the goldsmith’s art generally, but iu that 
particular development of it which consists of cn.i;raving 
designs on metal plates for the purpostj of reproduction 
by the printing press. This art was not new iu Italy in 
the days of Marcantoiiio's apiu'enticesliip. It Im-l ia-i u 
practised, in a more or less elementary form, I'oj- not le.vs 
than forty or fifty years iu the workshops (>l' Ixktli Tusi'any 
and hiombardy. A. school of engravers iuul fnrnu d at 
Florence under the inspiration, as it appeals, diif Hy of 
Sandro Botticelli ; in Jjombardy the jMH'vailing inllmucL* 
upon the nascent art liad been lliat of Audita. ManOyjia. 
But hitherto neither tlie engravers of f’lon'iico 
of the Lombiml cities had luoduccd ans thing ctnupaiMble 
for richness of elfuct and technical acconn^lislimenr th(» 
work done during the saino pcritid on tin*, otlier side of 
the Alps. The aim of the Italian engravers had not liitht rto 
been directed, like that of Sclningaurr or 1 tuw aid's 
securfhg such freedom and precision in the n-c. of fin* 
burin as should impart to tlie, impre^sion.■^ taken Iruiu their 
engraved plates both a striking <lecnr;itl\e clii d ami a 
power of suggesting to llui eve a, conj[)lt x variety of n-itaral 
ob^cts and surfaces in light uiul shade. 'I'he Italiin 
masters had been satisfied with a nineli iiion* primilixii 
order of effects. I'liey had been cont' iit 1(» omit all aer* , 
sories and detailfi except the sini[»]e.sl. The\ h id im n ly 
drawn with the needle, or dry-point, upon the eup|.<T, ir 
just the same way as they wen* aceustomed t(» thaw «n 
paper with the [icn or .-alver point,- takiriLi giejt pains to 
get the outlines true and puie, and indie. iiing h.idows 
only by means of straight lines lapidly di.iun in, or v» ly 
simple hatchings. 

By the beginning of the IGlIi contiiry, liowe\ei\ wlien 
Marcantonio began to woik jit ciigraxing almej uith rh.* 
other pupils of Fraiicia, a desire for a more coiiipheate*! 
kind of etfects was already arming among tin* foilnwe'- 
of the art in Italy. Both }»acku:roiinds and i-.i- .i of 
foreground detail were often irnilati'd, inart iiieiall) eionvh, 
from the works of the northern mastei.* . ^l.n^ mteiiio 

himself was among llic foivinost in e.irr\ine ••at 
movemoiit. Tliere exist about eighty engraumjs whidi 
can bo referred to the. first fi\i‘ or six y.ns of his 
career ( 1500 - 11 ). Their subjeets are viry x.-niou-, in 
eluding many of pagan niyfhol(»gy, ami si»im‘ of (fb^-me. 
allegory, along with those, of (dirist iaii deveU-ion. 'J’ln* t \ n s 
of figures and drapery, and the gciu'ral charattii* oi tin 
compositions, l)es[H*ak for tiicTnost. part tlie in-pn.iti.ni, am 
sometimes the direct antlior.shi[>, of that artiNt i\- crai eln 
as ho was grave, Franeia. Ihit the inlluencc of (ienmn 
example is very perceptiblis also in the work of the \oiinL 
Marcantonio, particularly in the lamlscajic baekgnmnd-, 
and in the emleuvour shown by him to e.xpre-- hv i 
moans of light and shadow with grc.atcr frceilum Ihnn h id 
been hitherto the. practice of the .sontJiern si-hnnls. In a 
few subjects also the figures themselves corre.sjnvnd to a 
coarse Teutonic, insteail to llic iTfined Italian, ideal. I’nt 
80 far we find Marcantonio only indirectly leanitr.*, on the 
north for the sake of self-imi>rovcmeut. It mm I li ivi* l>e. n 
for the sake of conimercial profit that lie by ami by pio- 
duced a series of direct counterfeits of northern w«*ik. 
Wo allnde to the celebrated facsimiles engia\ed by 
Marcantonio on copper from Albert Diircrs uoodeiit.'-. 
Those facsimiloH are sixty-nino iu iiumbcr, imlmlnig 
seventeen of Durer’s A//c of the tliirty-si^ von of his 

IJuU Pasdon on wnxul, and a number of Biiigle ]»iei e-. 
According to Vasari, Diircr’s indignation t)ver ihovo 
counterfeits was the cause of his journey to Venic e, wliere 


ho is said to have lodged a complaint against Marcantonio, 
and induced ihS sigiioria to prohibit the (*ounterfeiting of 
his ijtonograni, at any rate, upnii Jiny fiilnie imitaiions of 
the kind, Vasari’s account inu'^t ceitainly be mistaken, 
inasmuch as Diirer’s journey to V»-nice. took plriee in 150G, 
and neither of the two serie-s of wnodeuts imituti.d by 
Marcantonio was ]uiblishcd until 15 I 1. 'I'lie gieoter pait 
of tlie designs for the LitV f hr Vu iint h.el, it i*- ti ue, been 
made and t:ngraved seven years eiirliev lli;in tlie <lale. of 
their publitMlioii ; ami it is to l>e rein:nk« d th.it, whereas 
Mareantonio’s eopii s of the Ijiffh' K jim* oiu tho 

monogram of J)nrer, it j.s inserti d in )iis ri»pi«..^ of theV>//> 
nf iht‘ Virtjni\ whence it would after a II seem po'-'ible. that 
lie had seen and cmintei felted a si-t. oi iiopre.'-sii»ns of this 
Ke»*ies lit the lime when they wen* originally exe» iited, and 
before their piiblieiition. Ihit the re.ii n.itnie of the 
tnnisiu-tion, if tniusaetioii iht're was, which took pluco 
betw eeii J )iin!r ami M.'U'c.inloiiio, we e.iuMot jiow' hojie to 
reeovi r. luioindi that tlui llologiie.Mj eiigiaM.'r evidi'iitly 
prulllLMl, both in money and in eihieatiou of tlie Inind, l>y 
hi^ Work in imitating in a finer niateiial llie encriiclie 
eli:irat‘.fe)s of these iiorthein woodcuts He was soon to 
<*onie under a totally ditb n'iit intlmm*e, ami to turn the 
e\peiiem*e lie had giiiiied ti> .ic' ount in intei proliiig the 
wtnk ol a ina.ster f>l a i|mte ollu'r .-tnmii. I’p till the yi-ar 
ir»lO Maivuntoiiio ha l Ii\id entin-ly at Boh-gn.', with tli© 
exception, il would ajijMai, of a M-it oi \I>im to Venice. 
V(‘ry soon afterwards ho Wci** attracted for i:ood and all 
into the circle whieli ^ullolnlded Ibi[»hael at Koine. 
Where or when lie had lirst imuh* le.iph.eTs ai'quaiiitance 
i.s untertain. His passage to Koine by way of Florence 
ha^ been su[»posed to be marked by an engiaving, datetl 
lolo, and known as tin* (Mimbei'!, ^ //> s (Karlseh 

in wliicli he has ret»iodneed a portion nf tlie design of 
M ii-lielarigelo’s eailoon of the Battle of Aii;*hi.iii, and Inns 
mhietl l.»eliimi the fignn*s u l.imiMMpe iinit i1(‘d from the 
timn young hutch iOgi.ivii l.iie.is of laMleii. Tlie 
piece iu wliicIi he i.'- reconled to ha\e iir-t I be d liis liaiul 
alter K.ipliael himself i*- the, Taieieti.i Bail -eh 
From lliat time until he di- a[>|M ai in tie- e.ita-1 lophe t'f 
loiH, .Matcantonio w'as ;dmo'-t i'\elusi\ei\ tn.:au'-‘d in 
r«‘|»rodueing, by mean.'- <.tf engia\ ing, tin* ili"*igns t»f K.iphael 
or of bis imiuidiato [inj.iU. Kaphael, the st-.iv n-oi was 
sodelightid with the [*nnt of tin* BiiLieti.i that he ]>er- 
soually trained amlLelpeil Mari'iinttaoM afl'.iw.Jidr, adding, 
as .some think, a touch of Ids own here <iiei llieu to the 
eimraveFs woik. A |»rinling estahli-'-Lniei.i was Ni‘t up 
iiiuler the charge of Ibipliael’s colour 'iii.nb i , 11 Fa\ ie].uaml 
the jirolils, in the etirly .-tieje of tiie biislmss, were shared 
betwo*en tin* engra\er and bn* [•nnler. 'I’lie sale 
soon became vi’iy great; pn]>ils gathered roiiml abmit 
Marcantonio, of whom the two. most di>tinguwln*d wore 
M:ir'*o hont»s known as Marco lii Kavi'ima, ind Agostino 
il Miisi. known as .\gostino Verie//i.ino ; and he and they, 
during the l.^t ten \eais Kapiiaefs ii’e, and foi’ several 
\e.trs lullow ing Id.-, de.ith, ga.\e fiu'lh a giea^ [»ro|usit»n <»f 
engra\ings alter tin*, master’s work,- nut (‘(*tiving. in nn-st 
in.'-lances, his linished ]niintings, but working up, with tlio 
athlition of ."imiile baekgioiimls ami iicce‘-''^nii In-, lu'^t 

sk('tche> and ti i.il.'-, wldeli often give the eon in 

M dilTerent form from tho finished work, and ii'( dl the 
mote intere.--ting on llmt aceuunt. 

'file In-.-st of lhe.‘-e i imraxines [uodneed iu < 1 . • woik-diop 
4»f MaiTantoido---thosL*, niiinely, done b\ Id- "wn hand, 
and especially tliose done during tlie fu*‘t i-'W v.is - after 
lie liini att.ieiieil himself to lba[ihael n.-flyeMinl atnong 
tlie. most prized ami coveted example- of ili- ait. In tlieni 
In* enters into the genius of his ma'ler, tl in n ins of 
choice, of balanet*, of rhyf finiii-al pnrif\ ami clninn ; he 
loses litlh of the cluistened .seieiico iiml Hubtle grace of 
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Raphael s cobtoars^ or of the inspi^d and winning 
sentiment of his facos ; while in the parts*, whore he is Iqft ; 
to himself — the rounding and shading, the background and 
landscape — ho manages his burin with all the skill and 
freedom which ho had gained by the imitation of northorn 
models, but puts away the iioitliern emphasis and redund- 
aucu of detail, llis work, }i()v\ever, docs not long remain 
at the height marked by pieces like the Lncretia, the Dido, 
the Judgment nf Paris, the l\>etry, tho Philosophy, or the 
first Mass icre of the Innocents. Marcantonio’s engravings 
after tho works of Kapliaers later years are cold, osten- 
tat^i^us, and soulless by comparison. Still more so, as is 
natural, were wliioli he and his pupils produced after 
tho designs of the d(\gencrate scholars of llaphael and 
Michehiie^elo, of a (liiilio Pomano, a Polidoro, or a Haudi- 
nelli. Mare, lilt oiiio’s association with Giulio Romano was 
the cau-^c of his first great ilisastcr in life. Ho engraved a 
series of ol-'-eeiie designs by that i»ainttir in illustration of the 
of Pietro Aretino, and thereby ineiiiTed 
the aiigjr of Popo Clement V’ll., at wliose order he >\as 
thrio\n into jirison. Mareantoiiio’s ruin was completed by 
tlie iMl.unities attendant on tlie sack of Rome in 1 027. He 
had to pay a heavy ransom in order to oscjipe from the 
hands of the S[»aiiiiird.s, and tied from Rome, in the words 
of Vasari, “all but a beggar.” Tt is said that he lt»ok 
refuge in his native city, Hologna ; but ho never again 
emerges fr«»ni obscurity, and all we know with certainty 
is that in lo.’H lie was dead. (s. i\) 

^FARfWSl'rK. Modern mineralogists, following Haid- 
inger, leave re.Ntricted tliis name to those forms of native 
bisulphide of inui which crystallize in tlie orthorhombic 
system, and arc sometimes known as “prismatic iron- 
pyrites.^’ Ry the older inincrahigists tho word was used 
with less definite meaning, being applied to all crystallized 
and radiated pyrites, u hethor rhombic or enbic. In the 
last century both minerals were extensively used as 
ornamental stones. 'Hie niarcasite.s were generally of small 
size, facet imI like rose diamonds, and brilliantly polisheil, 
in which form they were rnouiitcd in pins, brooches, shoe- 
buckles, wateli-ca->es, and other ornamental olijocts. The 
lustre of the [»olidicd .^^urface wan so brilliant that the stone, 
althfuicch opaipK', lornic«l a. rou^di substitute for diamond; 
and this lustre was not readily impaired by atmospheric 
influene(;s. Much of the old iiiarcasite jewellery is of so 
pale a colour as almost to roseiiible burnished steol ; such 
kinds generally belong to the true iiioflern marcasite, 
sometimes called “white jiyrites”; while the S[K*cimens 
which jiossess a brassy yi'llow colour are mostly referable 
to the cubic species, which is di-atinctivcly termed pyrite. 
Some of the finest p)iites suitxliU*, for the jeweller is found 
in FJba and in Rra/il ; but the mineral enjoys a very w’ido 
geograpliical di^t^iblltion, and is common in England, 
espe« i:i]ly in Cornwall, where it is known to the miners as 
“muinlie.” Ily' the ancient J^enivians tlie mineral was 
exteroiv^ ly usf-d for amulet «, w'hile tlie larger pieces wci'e 
piJi-^lie l mirrors : lienci; marrasite is .sometimes called 
pin-i'fj /nrffs. The w'ord lna^ca^ite, variously written 
marrluisitfi, iimr^'ln sltf\ A'C., appears to have 

been iiiln/dnc»:il from Spain, and is .sup[H).sed t«) bo of Arabic 
origin, ft is notable that the word was applied by early 
writers on clierni-try to the metal now calleil bismuth. 

MARCELL 1 X l.’S, Sr, according to the Liberian 
catalogue, became bishop of Rome on Juno FIO, 20G ; liLs 
predecessor was ('aius or i hiius. Of liis jiontificate virtually 
nothing is Icnowm. In tin*, ('oiirHia (»f Mansi and Hardoiilri 
there is an account tif a synod alleged tr> liave been held 
in J03 at Sinue-'S.i (b^itween Romo and Cajiuu), at which 
Marcollinu.s was accused ^i>y tliree of lii-j priests and two of 
bis deacons of having majoinpaniod Dioeh'tiaii into the 
temple of Vesta and Isis, and there burnt incense. The 


niirrativo,goe& on to say that ultimately he confess^ hii ^ 

guiit4u thiBiiyresence of theihfe^hh||d^4 aesemUed 

but that bid cohdemnation was left^tb limsSSf. for prima 

secios non judieatur aquoquam/* ’ tt &4&m€|r,\^ated iii 

the same account that he and mahy of 

wore put to death by Diocletian on August The 

story of the synod of Sinuessa was curi^nt 

but was condemned by Augustine and/llx^^^^^ & a 

mere itivcntlon of the Donatists. Its fabulbiiis.^lj^a^^ 

is maintained by Dullinger 

(Conrifieit(/(srhic/iie), even against the we^ty authbfji^ 
tho 7irmV/r//, where it constitutes a losson in One.^ uf ,1^6 
nocturns for April 2(5, tlie commemoratioi|i 
Marcel linu.s. Marccllinus died, according to the ,titberjsj^ ’ 
catalogue, in 304, after a pontificate of eight yeaitf ^ 
months and tw'cnty-live days ; after a considerable lh|erVai :.' 
ho was succeeded by l^Iarcellus, who has 8ometjinw'l^i^\; 
identified with him. ) ' ' » ; 

MARCELLU8, MAucrsCLAumxTs, Roman wartibr; wasi. ^ 
born about 2G8 n.(\, and served first in Sicily .Ifgahisi"^ 
Hainilear. In his first consulship (222) ho was eng^^ 
tlio war against the insnbres, and won tho spolia , 

slaying their chief Viridoinarus. In 216 he was tO JbaV]| 
gone as pnetor to Sicily with a fleet, but was detained OXL^ 
tlie news of the defeat at Caiiiue. He went to Cs^h^ium^v 
and took command of the fragments of the an^y» 
tried witlioiit success to prevent Capua going' OVO^ 
Hannibal, but saved Xola. In 214 he was in Sibily 
consul at the time of tlie revolt of Syradhso ; he Stori^edC 
J^eontini and besieged Syracuse, but the cngineeringAkill 
of Archimedes repelled liis attacks and compelled Tuill\ 
to content liiiiKself with a blockade. Ilimilco landed with’/ 
a Carthaginian army, and ^larcellns failed to prevent*'' 
their occupying Agrigi'ntum. Taking the op|K>rtuDity 
a feast of Artunii.^, Marcellas stormed F.pipolce; but thd^. 
old town and tlie island remained uiitaken, as also, the 
fort of Euryalns, wliich was, however, cut off and sbqt]['\ 
fell. Mcanwliile pe.stilence raged among the Carthaginian ^ 
army encamped outsiile. After several monthsi during^' 
which disorder reigned in tho town, he gained a lodg^llt^.. 
by the aid of a S[aiiiish (iflicer, and Syracuse was 
rendered (212). Marn llus spared the lives 
Syracusans, but curried olf their art treasures to Rbrni^.... 
Consul again in 210, he took Saliiiaa by help of the Romah.? 
l»arty there, and put to <leath the Nuniidian gari&ou,';. 
Pniciaisul in 200, lie attacked Hannibal near Venusk, and ^ 
after a desjierato battle retired to that town ; he - 
accused of bail generalship, and luid to leave tho army 
defend himself in Rome. In his last consulship 
while both consuls were recoliiioitring near Venusia, th^yV 
w’ero uneNpectediy attacke*!, and iMarccllus was 
His successes have probably been exaggerated, buf 
was a brave soldier, and the name often given to 
“sword of Rome,” was well deserved. Though 
tho Maroeili henceforth took aliigh position; 
hereditary patrons of Sicily. , /v, 

MAUCELLUS, M. Claudius, was cunileaedile^n 
with r. Clodius. In 52 ho spoke on behalf of MUb'ai 
trial. In 51 ho was consul with Ser. SulpiciilS. " 
liis consulsliip he proposed to remove Cmsar from his|Mjr> v 
from March 49. The decision was, however, 
roiiipeiusH irresolution till February 50, and 
tribune C, Curio insisted that rompeius also shjjald^^ 
his command; and the senate voted this by 
I>ut at last C. Marcel 1 us, cousin of Marcus, anAth 
went to Pompciiis witli tho two consuls 
him tho command of the army against Cmbfiir/ • 
49 M. MarcelJus tried to put off declaring, vinir.jM 
could be got ready ; but when Pompeiu'b 
and liis brother Caius followed, w 
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ko tiiteMaoi. After HuurstdDs.M.. Marcellus retired to 
MjrtUeiuy He lopg/vi^e no attempt, to return, till in 46 
the senaiCe appec^}to}Cmpar. ' Marcellas accepted this 
favour relaol^uy./iFrewed by Cicero, he left Mytilene 
for j^nrdered in May by Magius Cilo in the 

Firmutt^i'f^^K^UB waa a thorough aristocrat, but free 
from t]uji;Vitftoc 9 .wbich disgraced many of his party. 

MAftpPp^USi M. Cjlaudius, son of C. ilarcelhis and 
,<Ocf»'w!"i^lj»r to Octavianus, was boru about 13 ju.r. 
po^lilM^ttt}Vdbpted him and made him poutifex and 
edbi^ioi^'^tb prstorian rank. In 25 he luanied Julia, 
O Ctavianus, and was looked on as his I’uturo 
^Qucioesaor.^v Yet in a dangerous illness AngustiiK gave his I 
.ii^nefe^i^'^ripp^ Ditfcnmcea arising, Agriiipa was mailo 
.j^Wcohjilijjrof Syria to aoparato the rivals. In 23 MareiHus, 
•^hile;’b]arule asdile, fell ill and died at llaia?. I.ivia was 
having })oisoned him to get the empire for 
K Oreat hopes liad been built on the 

fed he was celebrated by many writers, especially 
;)li 3 ryxr;^, in a faninuH passage in ^7in. vi. 

/^ j'ilX'HpELLUS L, pope, succeeded Marcellitius, after a 
5 ^Onfifidbi^ble interval, most probably iu May 307 ; under 
;rj^aieutiu8 he was banished frf)m Rome in 309 on account 
tHh /tumult caused by the severity of tluj }ieiiani:es he 
impipBed on Christians who had lapsed under the, recent 
Ho died the same year, being succeeded by 

Eusebius, 

TL, Marcellus Cervini, cardinal of Santa 
i'(]^rpC 69 ft native of the Mark of Ancona, was ehatel pope 
in "the room of Julius HI. on April 9, looo, but his feeble 
‘ ebustitution succumbed to ttie fatigue.s of the coucla\e, tlie 
;''bk1iau9ttng ceremonies connected with his aeces^ion, and the 
.'"fttikieties arising from his high oflice, on the twenlydirst 
after his election. lie had a high ropulution i(»r 
, vln^gnty, tact, and ability. His successor was !‘jml iV. 

‘/MARCH, the third month of our modern year, contains 
' thfrty-pne days. As in the Roman y(‘ar in tlie I’nelisli 
’..UCpljesiastm^^ calendar used till 17r)2 tliis wn.s tlie lirst 
. -month, and the legal year commenced on the ‘Jotli of 
The Romans calle<l this luontli JAf/V/ffs from the 
r“ 8 ; and it received the name ////a/ /.c., 

Ibhd or stormy month, from the A iiglo-»siix(»ns. In Fiance 
March wa^ also generally reekomjd i\ni lirst month of the 
■yUj|r until 1564, when, by an edict of Charles I X., Janimry 
• to be thenceforth the lirst montli. Scotlaml 

followed the escample of France in 1599 ; but in Fnuluml 
tl]j,b chs^hge did not take place before 1752, 'riicre is an 
•ommon to both England and Seutlaud, which 
'rajllrCBents March as borrowing three days Irom .\piil ; 

thiee days of March are called the “borrowing’^ 

•' ^ borrowed days.” In the f /////«>/ 
/fwu'lfifid/Hhe boriul bl.istis of the tlirc boroiiing dais of 
v^Mftl^Jjhe hed. chaisset the fragrant flureise of evyrie fruiF 
;^Jjj^,^|^.>Uthourt the feildis.” An ancient ]H)[»ular rhyme 


] 

fetid 





** March lu)rvowit*lVom Av«'rill 
Three days, and they Avere ill /’ 

there is another rhyme Avliieli 


graphically 


those three “ ill ” days in detail 

** The lirst, it sail he Avind ami A\('ct, 

, The next, it .sail he snaw and .sleet ; 

► ITlO third, it .sail be sie .i iiveze, 

Sail gar the birds .stick to tho tree.s.” 

.ititt old proverb, “ A bushel of March dust is 
ransom.” Dry weather in March is gene 
^]||Able to tho production of grain on clay lamls ; 
_ dusty March” portended . a plenteous scasmi ; 

'yhlfe^'jjptj^'^^llp'^oontrai^^ a W'ei March ” frequently proved 
destm 0 ti;i^^M:Mh wheat and rye. 


X fixed days now observed and noted in the 



course of this montli are the following ; — March Ist, St 
David; March' 12tli, St Gregory ; March 17th, St Patrick; 
and March 25th, Lady Day, one of the established quarter- 
days in England 

MARCHE, a former province, of central France, waa 
bounded on the N. by Berri, on Iht* N. E. by llourboiinais, 
on the K. by Auvergne, on the S. by Limousin, :uid mi the 
W. by Angoumois and Poitou, embracing the greater part 
of the modern department of Crouse, a con^iilerablc iKirtion 
of Haute-Vienne, and fragments of (Miarente. and Imlre. 
It derived its name from the circumstance of its being the 
“mark” or boundary betAveen Poitmi and Jleiri; it is 
HDuietimes rid’errcd to as Marche Limousine. It is lirst 
mentioned in history as a separate fief about the iiiiddle 
of tliti lOtli century, when the couiitship of Marche was 
committed by Duke AVilliarn Ilf, of Aquitunia to Jjo.so 1., 
count of Limoges and Charroux. 

MAI!C11ENA, a town of Spain, in the piovince of 
ScAnllc, lies in a sandy valley, not far from the C’orboiieH, 
a tributary t>f the ( Tuadahjuivir, about 30 miles east- 
.south-east from Seville. It is a station on the line hy 
Avhich Seville and IJtreia are connecti‘il Avith Osuna and 
the Cord ova- Malaga line. Formerly it was surrounded 
A\ith Avails and towers, (»f which some tiaces still remain. 
Among the principal buildings is the palace of the < hikes 
of Arcos (descendants of Ponce de I.eim), within the en- 
closure of which is an ancient Moorish building, now' tlie 
chur(‘h of Santa Maria de la Mota, with a tower <if con- 
siderable architectural merit, 'i’he ancient parish church 
of San .Inan, rebuilt in 1190, La.^ five naves. At the 
eastern crul of the town is a sulphur spring whieli is a place 
of considerable resort for the cine of entaueons diseases. 
The maijufacturos of the place ari^ uiiimj'ortant ; there w 
.^ome trade iu the wheat, barley, olives, oil, and wine pro- 
du(*ed in tlie neighbourhood. 'I’lie population in 1877 aaus 
13,708. Marcliena (the Casin/ of Pliny?) aaus 

taken from the Moors by St Feiiiiriaud in 1240, and 
was presented to Ponce tie Leon by Feniinaiid IV/ in 
1300. 

M AROIAN (Maikuamts), emperor of tin- Ka^'t from 450 
to 457, was born in a inivale .station of life in Illyria or 
Thrace, alaiiit the year 391, and at an eail} age entered the 
army, where after a considerable tcim of oLm nrity lie 
attracted the attentitm i>f Ardahurius ami siih&e«jurntly of 
A.spar, being made inililaiy secietary ami a captain in the 
guards. He accompanied A.^par in the ill fated expuhtion 
again.st (Icnscric, by whom he was taken priM'ner, but soon 
released. In 45tl, having in Hie nie-.intime l)ecoine 
Irihiine and senator, he went tlirough tlie ft»rni of marriage 
with Pulcheria, the sister ami successor of Tlumdosiu.s .11., 
and was crowned on August 25. In 451 he assembled 
the (ecumenical council of Chalcedon, at wliicli tlie proceed- 
ings of the “ robber-synod ” of Ephesus wore aniuilled, 
ami the. Eutychian heresy condemned, a service to oi I ho- 
doxy AAliieh has gn'atly eiideaii'd his memory to tin*, minds 
of Catholic historians. In 452 his gene.rals Ardaburiiis 
and Miixiniin respeclivedy gained victories of some import- 
ance over the Arabs near Damascus and over the lihaniiiA i s 
aaIu) liatl invmh'.d the. Thebaid; and after the de illi of ,\tlila 
(453) he sot about the task of re|K>pulatiiig the exteiiMVc 
tracts A\hich Innl In en devastated by the lliins. It'- ii::i»n- 
laiiicd tho p('acc of Ids dominions during tho tn ui-K - wiiich 
convulsed the. Western oinpiro in 455 ; ami in loti hi-, arms 
were free to repress disturbances in L.i/iia wJiiilT li.nl I'oeii 
fomented by the Armenians and iVr-^ian.-. lb- tiled in 
•457, and was succeodod by Jvco I, 

MAbClON AM> THK M vm ioMri: I'lii m m.s. In tho 
■pcriml betwt'cii 130 and lSl» \.\\ tin varied and compli- 
cated Christian fellowshijisin the Roman empire ervstallizcd 
j.iito close and mutually excliisite societies : — cliurchos with 
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fished constitutions and c^eds, schools with distinctive 
esoteric doctrines, associations for worship with peculiar 
mysteries, and ascetic sects witli special rules of conduct. 
Of churchly organizations the most important, next to 
Catholicism, was the M‘tircu>nitc community. Like the 
catholic church, this body professed to comprehend every- 
thing belonging to ChriNtiaiiily. U admitted all bedievors 
without distinction of age, m a, rank, or culture. It was no 
mere school for the Icained, disclosed no mysteries for the 
privileged, hut sought to lay the foundation of tlic (’hristian 
community on tin*, pure g4)ftpel, the authentic iu^litutes 
of Christ, 'riie I'Uiv gospel, however, !Marcion found to 
be everywhere mure or less corrupted and mutilated in the 
Christian cireles of his time. llis undertaking thus 
resolved itself into a reformation of Christendom. This 
reformati"n w.is to deliver Christendom from f.dse dewish 
doetriiie^hy ie--loring therauliiie eoiiecptioiK^f the gospel, — 
Paul biing, aeeording to Mareion, the only apostle ulio 
had jiLditly undeisttiod the now message (»f salvation as 
delivered by Clirist. In Mareiou’s own \ieu, then-fore, 
the founding of liis ehureh — to which he was Jiist driven 
by oj»pu.>ition — amounts to a rciformation of (Jliristeiidoiu 
through a l eturii to the gospel t>f Chtist and to l\iul ; 
nothing was hi be aeei'pted beyond that. TJiis of itself 
shows that it is a. mistake to reckon Alana’uii among the 
Cnosties. A dualist, wo shall sec, lie certainly was, but 
he was not a Cuostie. Por he ascribed siKation, m»t to 
“ knuw'ledge but to “faith”; he ai»i‘ealcd opeidy to the 
whole Cliri.^tian world : ami Im now hero consciously athled 
foreign elements to the n-velation given through Christ. 
It is true that in many features liLs Christian s\stem — if 
we may use the expre-^sioii — resembli-s the .so-calh d (Inoslic 
systems ; but the lirst <luty of the historian is tt> jxdiit out 
w'hat Mareii>ii plainly aimed at ; only in the sec'ond place 
have we to in<iiiiie Iit)W’ far the result correspumled w'ilh 
those purpose-^. 

The doctrines of Marc-ion ami the history of his churches 
from the iM to tie* 7th century are known to us from 
the contn)\ ei.'ial works of the catln)lic fathers. From 
JiL-itin downwanU, almost r-very omimnt ehuich teacher 
takes soiiio notice of Mareion, wdiile very many wiite 
extensive treatises again-'t him. The luo^t important of 
those wliich have ciiiue down to us aie the <oiitioVrrsial 
jjiucc.s ot liciiicus (ill ills great W(»rk against hen-tic.-), 
Tertullian dAn’c., i.-\.), I Ii|)[»olMUs, I Vi Udo-( Iri-jc-n 

Adamantiu.s, i*]piphauiu.s, and the Annenian From 

these Works the contents of llie Alarcioiiile < Josjm-I, ami 
alsti the text of Fanl’s e[)i.stlcs in Marcion’s recun''ioin cu:i 
be settled with tolerable accuracy. Ifis u[»[ioneiits, m(»re- 
over, have preseiwed S4>nje expressions of his, with cx- 
tract.> from his }»rim:i[»al work ; so that our knowledge of 
^Maicioii s views is in part derived from tla^ best soun*e*s. 

Mareion w’a> a wealthy shipowner, belonging to Sinope 
in Puntus. lb* appears to have been a cjmvert from 
pagani-iii to Chi Uliauity, although it was assertf;d in later 
liiiie.slbU liis fatlier had been ii bi-liop. That rejiort is 
probably untrustwort hy a.-) another, that he was 
exconjiaiinicatf il finm tljf 3 clmrch for seducing a virgin. 
What we kiji>\v At certain i.s that after the death of 
Ilyginus (or ldl> he aru\L.d, in the c«iurse of liis 

travels, at Itoiiie, arel iii.cjc i h f«d- iiiie donation of iiiom;y 
to the local ehureh. J alii then, huw(jv<*r, tlie loading 
features of his pci-uliur .-ystcmi rnu‘-t have been alre-ady 
thought out. At Homo he trii-d to gain acceptance forlhem 
in the ccdlege of prc.sbytcrs and in the church ; indeed he 
had previously made *111111.11' atit-inpts in Asia Min»)r. Pul 
he now encountered such dctonnino.fl opposition from the 
majority of the congregatiem that he found it neces-ary to 
withdraw' from the great church and esl-ahlish in Ibjmo a 
cuiomunity of hia ow'ii. This watt about the year 144. The 


new society increased in the two following decades ; and very 
soon numerous sister-churches were flourishing iu tho cast 
and west of the empire. Mareion took up his rettidenco 
permanently in Borne, but still undertook journeys for 
the jiropagation of his opinions. In Rome ho became 
acquainted with the Syrian Gnostic Cerdo, whose specu- 
lations infliicncecl tlie development of the Marcionite 
theology. Still ^Mareion seems never to have abandoned 
Ills design of gaining over the >vholo church to his gospel. 
Tho jiroof of this is found, paitJy in the fact that he tried to 
<‘slabli.sh rehitijuis with Polycarpof Smyrna, — from whom, 
to he sure, he g*d. a sharp rcbull’,' partly in a lego'ad to 
the eth'ct that tow'anls the end of his life lie sought re- 
admission to the church. Such, presumably, was the 
C4)ii.structiou put in alter times on Lis earnest endeavour 
to unite Christians i»n the footing of the “pure gospel.” 
Mlieii he died 1- not known; but liis death can scarcely 
have been much later than the year 1G5. 

The distinctive ti achiiig of Mareion originated in a com- 
parison of the ()jd Testanunt with the gospel of Christ 
ami tile theology of the apestle i*aul. Its motive was not 
ciKsniological or nu-taplnsical, but religious and historical. 
In tho gospfl lit; biuml a Cod n*vejded wdio is goodliCBS 
and love, and who denies faith and love from men. ^Thin 
tiod lie coiihl not di.st.)ver in tlie ( >ld Testament; on tho 
contrary, lie saw lln-re the, n‘velations of a just, slOrn, 
je.ihms, wrathful, and variahle god, who requires from his 
servants blind obedience, fear ami outward righteousness. 
Overtuiw'ered by the inaje>ty and novelty of the Christian 
nle.s^agc of salvation, t^o conscientious to rt^st sutisOed with 
the ortlinary attempts at the solution of 
yet lie was in no position to reach an historical insight into 
I iht* relation of ( Mji i- 1 ianity to the Olil Testament and to 
j .lutl-ji..in — who iiideid was so in those days?- lio believed 
I that lie e.\[>resm'd I'aiirs view’ by the; hypotlic.sis of two 
I (bills: the jur>l (bul nf tlie JaW' (the Cod of the Jews, 
who is also the (.’reatur of the worlil), and the good God, 
the Fatlier of Jesus ( ’hrist. Paradoxes in the history of 
religion and mvelalion which l*aul draws out, and which 
Maicion’> Conti mpor.iries passed by as utterly^ ineomprehen- 
I sible, are hen; ni.i'h; the foiimlation of an etliieo-dualitttic 
i conception of iretory and of religion. Jt maybe said that 
I in till*. 2(1 century only one (’hri^lian — Mareion — took the 
[ trouble to niidej>laiid Paul ; but it must be added that ho 
i niiMiiider.^tood him. "J’ln; profound reflexions of tho 
j apostle on the radieul antithesis of law' and gospel, works 
I and faitli, were not a[)[»i eciateil in the 2d century, 
j Mareion alone perceived their doci.'.ive religious rmportanco, 

I and with tlieni eonfroiited the legalizing, and in this sense 
I Judaiziug, teiidi-ncies of Ills Christian coiilemporavies. But 
j the Pauline ideas lo.-t their trutli under his treatment ; 

! bir, when it is denied that the (bid of ri'demption is at the 
j sail in timo the almighty Lord of heaven and earth, the 
j go.'^pel is turned upside dow'u. 

I Th (3 assn nipt ion of two gods necessarily led to cosmo- 
: logical .speculations. Ilmler the influence of Cerdo, 

• .Mareion earned out hi.s ethical dualism in tho Sphere of 
! ciMimdogy ; but tlie fact tliut hi.s .system is not free from 
; contradictions is the best jiroof that all along religioua 
j knowledge, and not [»hilo.so[»}iical, had the chief value in 
his eyes. The main outlines of his teaching are M follows. 
.Man is, in spirit, soul, and body, a creature of the just and 
wr.ilhful god. This god created man from Hylo (matter),^ 
and iin[>osud on him a strict law. Since no one could 
keep this Jaw, the wdiole huriuin race fell under the cureo, 
temporal and eternal, of the Demiurge. Then a higher 
(Jod, hitherto unknown, and concealed even from tho 

^ On th(! nJatinii of iimttcr to the Creator Mareion bllUHclf Boems not 
to havo speculated, though his foUowem may have done so. 
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Detnttti^gei took pity on the wretche^ condemued race of 
men. He sent His Son (whom Marcion probably regarded 
as a manifestation of the supreme God llimsolf) down to 
this earth in order to redeem men. Clothed in a visionary 
body, in the likeness of a man of thirty years old, the Son 
made His appearance in the fifteenth year of Tiberius, and 
preached in the synagogue at Caperuaiiiii, Ihit none of 
the Jewish people understood Him. Kvrn ihii disriph‘s 
whom He chose did not recognize His true llatur«^ but mis- 
took Him for the Messiah promised by the Huiuiurgo 
through the prophets, who us warrior and kiiu;’ was to 
come and set up the Jewish empire. Tim Domiurgf him 
self dia not BUSpoct who the .stranger was ; iu*\ vrtlii‘h-.-\s 
he became angry with Him, and, altlj«>ugh Jc.siis hud 
punctually fulfill^ his law, caused Him to be iiuih il to the 
cross. By that act, however, he proiu)unie<l ids own 
doom. For the risen Christ a[)i)i‘ared bi lore him in llis 
glory, and charged him with having acted <*onfiaiy Ut his 
own law. To make amends for this crinu*, the Dcmn.rge 
had now to deliver up to the good (bul the souls of IIhkm; 
who were to be redeemed ; they an*, as it were, purrhu'^ed 
from him by the death of Chri:^!. Cbiist. tlien piocerdcd 
to the underworld to deliver the spirits of the di-purteil. 
It was not the Old Te^tani(3nt .saints, howcivcr, but only 
sinners and malefactors wlio obeyed His suiiunons. 1’in n, 
to g^n the living, Christ rai.s(‘d up Paul as His a[»o. tl» . 
He alone understood the g<»'^pel, and iH'cugnized tlm 
dilfereuco between the just (Jod and the g«M)d. Acconl 
ingly, ho opposed the original apostles witli their Jmlui^tic 
doot r Inos, an d f ouudo d .snial 1 con g r ega t i o lo. o f t r u e ( ’ h i i ^ t i . 1 1 1 s. 
But the preaching of the fal.se Jewish (diristians guimd tlie 
uppfcr hand; nay, they even falsified the evangelical oi.ich ^ 
and the letters of Paul. Marcion liiinsclf was the m xt 
raised up by the good (hul, t(» proclaim once mon* tie* 
true gospel. This he <litl by setting aside the sjaiiimi. 
gospels, purging the real Cn.'^ijul (the(b>spel of Luke) liem 
supposed Judaizing intcrpuhiliuns, and resloiing the line 
text of the Pauline epistles. He likewise eoniiK>.-ed a b«Mik, 
called the A/Ult/i4’iiriij in wliich he proved the dispaiitx 4»f 
the two gods, from a eoinparisoii of the Old Test.iinent 
with the evangelical writings. 

On the basis of these writings Mareiim proclainuMi the 
true Christianity, and founded eJmrehes. lie tan.uhl ll .•» 
all who put their trust in the gt)od OoJ, and His « juriljcd 
Bon, renounce their allegiance t» tin* Demiiiije, and 
approve theniselvea by good works of love, shall be, 

But ho taught further - -and liere we traee the inlliu nee v\ 
the current Gnosticism on Man’ion -tlnit <*nly tlie s[iii ii o\ 
man is saved by the good Cod ; the body, beeause niatv i ial. 
perishes. * Accordingly his ethics also were thonai-hly 
dualistic. By tho “w'ork.s uf tlie Demiurge,’’ w hit ii the 
Christian is to flee, he meant tho whole '‘seixice of tin* 
perishable.’’ The Christian must .shun everything seii'-^iial, 
and especially marriage, and free liimself fnnii the lnuly 
by strict asceticism. The original ethical conira't of 
“good” and “just” is thus ‘transformed into the cosnio- 
logic^l contrast of “spirit” and “ matter.” The good < Jod 
appears as the god of spirit, the Oltl Testament god as thi* 
god of matter. That is (Tiiosticism ; but it is at the same 
time illogical. For, since, according to Marcion, tiie sjdrit 
of man is derived, not from the good, but from the just 
God, it is impossible to see wJiy the R[untual shcnihl yet 
be more closely related to the good God, than the mati U.ik 
There is yet another direction in which the syslem emls 
with a contradiction. According to Marcion, the gond 
God never judges, but everywhere manifests H isgi)odm‘ss,- - 
is, therefor^ not to be feared, but simply to be loved, as a 
father. But here the question occurs, Wliat becomes of 
the men who do not believe the gospel ] Marcion answers, 
The good Gh)d does not judge them, but merely removes 
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them from His presence. Then they fall under the power 
of the Demiurge, who — rewaiiks them for tlieir fidelity 1 
No, says Marcion, but on the contrary - punishcjs them in 
hLs hell 1 The contradiction here is palpable ; and at tho 
same time the antithesis of “just’’ and “good” ultimately 
vanishes. For tho Deiniurgo now ap[M>aro a.-s an inferior 
being, who in reality executes tho pinpnt-,i-i vd* tin* good 
(rod. It is plain that dualism h' lt; ti rniiuatt s in the 
idea of the sole supremacy of the gotul (hul. 

It is not surprising, theivfon?, that even in tin* “d 
century tlie disciples of Mari ioii divern't d jn m \eral 
directiiuis. liigorou.s ascetici.sin, the lejei-tion <»f the (^Id 
Tefttameat, and the recognition of the “ new ( rehiaim d 
common to all Marcionites, w ho, mon over, lik*- the 
catholics, lived together in close. coniniimitiL's julrd liy 
l)ishops ami pri*.sbyters (although their (‘on -litut ii>n was 
originally very loose, and sought to avoid (*very appeal anee 
of ‘"legality”). Some, howe.ver, aceo[ito(l thri*e first 
principles (tlie evil, tin* just, the, good); ^^tller.s held by 
two, but regarded th(i Deiniuige ns the god of evil, /.c., 
the (h'.vil ; while a third I'aily, like .\iielh*s, the most dis- 
tinguished of Mareion’s pupils, .saw in tlie Demiurge only 
an apostate angt;l of the, gooil (omI, - tlius retiiriiiiig to 
monotlieism. 'I’lie golden age of the. Alan ionite ehuivlies 
fills between the years lot) and ‘JoD. J )iiring licit time 
they wen* really liiingeroiis to the great chuieli ; for in fact 
they maintained eiTtain genuine Christ iuii idi'as, wliii li the- 
catholic ehurch had forgotten. Kiom the beginning of the 
4th century they began b> die out in the West ; t/r rather 
they fc‘11 a prey to Manichaion. In the Ivast a!>o many 
Marcionile.s W'eiit ovi'r to the Manieha aii'' ; but there tiny 
.surxived much longer. They can be t rat ed <Io\mi to the 
7th ceiitiiiy, and tlu*n they ^eem to vanish. Ihil it was 
iiimuestionably from ,Maieionite inqailsts tliat the new 
seets ol tho Lauliciaus ainl r.oLoanih s ant.-,** ; and in so tal- 
a' the western Kntliaroi, and tlie auliiiomiin ami aiiti- 
chriiMi sects of the, loth rentiirx ale eoiin* (‘li*d with these, 
they uKo may be inchukd in tin* hi'torv of Maveionilisin. 
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Luke. O- tIA ) 

MAIUY) HOLO. Seo l\u.o. 

.M.\b(T^S, the .successor of I’ope Sylvester J., ae.'orduig 
to tlie Liberian catalogue, had a pontiiicatv* of eight months 
and twenty days, fnnn .lantiaiy IS to October 7, Of 

Ids character or history nothing is recordeil. Ho was suc- 
ceeded by Julius T. 

MAH DIN, a town of Turkish Kurdistan, tin*, .scat a 
giivennu* de[*endent on the pa^'ha (*f l)iarbekir, is situated 
ill .47' I’b' N. hit. and 41 ' l*k long., abt>ut t)t) jmle^ .-oiitl*- 
t'.ist of Piarbekir, at a height of 3000 feet alcove tkr sc.i. 
(.’limbing the. soiilhern side of a stee]> conical hill o>i oft 
limestone) in such a way that the roofs of the low* i t>ei of 
Imiivcs s(‘r\ e as a street for those, inimediabdx .d-of, ^I.tl■dlu 
presents a very i>icturesque appearaiu’i* : ni.d ,«•!• tint 
summit of the hill, which atfords an uiuimi.;1I\ v. nh- \jew 
o\errhe Meso]mtamian plain, .stainl the iiii!''^t tin faim'U.'i 
c.i>>tle KaTnli Sliuhba (Marido and Maule .n luilin. and 
.similarly in Syriac), which, at least *fn'm liie time of tho 
luuuans, played an important ]*avt. in the Id-^tory of thia 
region. Tho *Vrabiaii geographer characterize it aa 
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impregnable; and, tber approaches being extraordinarily 
ateep, narrow, and well arranged for purposes of defence, it^ 
was able to oiler a protracted rusistauco to the Mongolian 
conqueror Ilulagu, and to the armies of Timur. The castle 
was for hundreds of years the residence of princes more or 
less independent. The town lias not much commerce or 
industry, but the surrounding country is distinguished for 
its excellent wuIlm* and ^^mcral fertility, and more especially 
for its fruit trees and melons. As regards their t\a]>acity 
and the hom'sty oi their dealings, the people of Mardiu do 
ndt enjoy the repiilation. They are estimated to 
number from ir).(W)o to li"^,()()0 ; in 1870 Trofessur Socin 
was informed in tlie town that there were 000 Jacobite, oOO 
Catholic Anii'Miian, 200 Catholie Syrian, JO Chahhean, and 
57 Pn>tcstant families. Among the Jacobites are included 
a few ivniiiants <»f tlie old sect called Slieinsiye. 8ee Ititter, 
rof/ 2d cd., Vol. vii. 

AIAlvtiAKKT OF Anmof, who became, tlie <|iiecn of 
Henry \'l. of England, was born at Tout ;'i iMcmsson in 
T.onaino on the 24tld March 1 120. Her father, “ Ihogotul 
King Uene,’’ as he was eulletl in later years, did not at the 
time of her birth possess any of the pompous titles to 
which he aftcrwaiils laid claim, but was simply count of 
(Inise, ami }ouni;er brother of the existing duke of Anjou. 
He had, however, niarrii**! Isabella, daughter of (.'liarles 11., 
duke of Linraine, and during Margaret s infant years ho 
succecjled to two diikciloms, first Lorraine and then Anjou, 
ami afterwards to the crowns of Naples, Sicily, and 
Jerusalem. Some of the.se accpiisitions, however, were no 
more than em[>ty titles. He had a Ci)nq)elitur for the 
duchy of liorraine again.st whom he was unsuccessful in 
W’ar, and he was actually a i)risoucr in tlie hands of the 
duke of riurgumly when the death of Joan il. of Naples 
first made him nominally a king. Ho deputed his wife 
Isabella to go to Naples and take possession of his new 
kingdom for liim, and .she look with her while on this 
enterprise her second son I.ouis and her second daughter 
Margaret, then in her seventh y<*ar. Uene himself obtained 
Lis liberty after a time, ami followed his wife to Naples, 
but, being defeated by a rival there also, lie returned tt) 
France after iiioie than four years* absence. Lefore 
revisiting Lorraine or Anjou, be spent some time in 
Provence, and there received a proposal for the marriage 
of Masgaret, who had by this time nearly eoinplele<i her 
fourteenth year, from Charle.s, count of Xevers. It was 
accepted, and the i-oiitract w’as actually signed ; but the 
marriage w’as delayed on account of some disputes about 
the settlement, and next year it waa set aside for the 
moro .s[»lendid matcli idleretl by the king of England. 

This was in 1414. ^fiie earl, afterwards duke, of 
Sullblk, Lad proposed (he match to Henry VI. a.s a means 
of terininaLing the long war with France, and securing 
peace upon a solid basis. Henry fully entered into the 
hcljcnie, ami w'as content f(*r s(» great an object, not only to 
jier*ppt !i briilc without a dowry, but to give up to Ring 
L'eii** tip* [)rovinccs of Anjou and Maine. A great embas.sy 
wa.-. M ilt over to France, with Suifolk himself at its head, 
t«) m-fotiale tin*, matter, and M»me months later the 
mama::** rfkdjrateJ by proxy at Tours, Suffolk acting 
as Ileniy’.N r* pri^i ntalive. In April of the following year, 
1445, Marg.isct cni’-^i-d the Channel, and wa.s receive I by 
Henry t»ri Iipt lain i nig at Forche.ster. A fow' days later, 
22d April, they were married in Tichfield Abbey, or, as 
some other authoritii -i say, at Sonthwick,- and on Sunday 

' Mo>>t .auth^irilp ■' .'r. t w J'. 1, l»tit fir'lint? to tiu* MS. 7A'///y'v of 
JOi's*, cited in tlic '//• /; tlic li.'iy wa^. lln* ‘J-Hli. 

' S'lfit.liwi' k, ;t' t > I i i v.)i.) is IoIIowimI Itv Mail ait<llatt'P 
•eTitcr- ; iiiit Williain Wvi * Jo- aMi Mm- anoiiyiiioii » author f)l tliu 
ffironirle filifc*! hy , i-i the (Jaiiiilcii docivty, wlio are 
botli tanctly conteiujjorary, ‘^ay Tuhlicld. 
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the 30th of May Margaret was crowned, at Westminster. 
Suffolk was now high in favour at courts but the policy 
he had punched of giving up territ0|^ ipr,the sake of peace 
was not likely to bo generally acceptfible ijiVijiself, and tb^ , 
events of the next few yenx^ cm^m^ hie' unpopularity, v 
War broke out again with Prance in,,l4i9,%nd in the., 
course of a single year the whole of Nomahdy lost to 
the English. Suffolk was impeached by th'e^^ ^mmons, 
und the king was jicrsuaded that the best Way ^protect . 
liim was to order him to quit the country. , Bujfw was. 
taken and murdered at sea, and for some time {ba'country 
w'as in a state of fearful anarchy. Margaret’S p&sltloh was 
now one that retiuired great tact and delicacy, king's 
marriage was already unpopular, and the fact WfUJ soon 
manifest that his wife possessed far higher abilitfes. ^nd ' 
greater pow’er of governing than himself. This, together 
with the king’s occasional attacks of mental imbecility^ 
wa.s really the great source of her misfortunes. ' During / 
Henry’s intervals of sanity it was she who really goveruedf 
and unfortunatedy she gave her whole support to the duke . 
of Somerset, whose inisinanagement abroad had beou the . 
iminediato (!aiise of the h)ss of Normandy. The duko o£ » 
^'ork vainly emlcavoured to procure Somerset’s 'remt^al, 
but he w'as so protected by the court that the complalnta, 
of his accuser were utterly unlioeded, except dutjihg the 
king’s periods of total incapacity, when the l()rds made. 
York protector. Civil war at last broke out, and Somarset 
fell at St Alban’s in 1455. Party feeling was biUerly 
exasperated, ami Margaret, as we learn from a contemporary 
French historian, ai'tually instigated an attack on Sandwich 
by the French out of hatrcid to the duke of York. All 
length, in 14 GO, that nobleman openly challenged the 
crow'll as his right and obtained from parliament, with the 
consent of Hiairy hiinsijf, asetllcment of the succession in 
his favour. Hnt at (his time Margaret was out of the way. 
The king had been taki-n prisoner the year before by the 
Yorkists at the battle of Northampton, and she had sought 
refuge in Wales ami Scotland along with her only sott 
Kdw'ard, prince of \\'ales, then seven years old, who was 
now' disinherited. Alargarct’s friends took up*her cause itt 
the north <jf England, and the duke of York, going to 'jineet. 
them, fell at the battle of Wakefield, 30tb Decem]^,r‘ 
IHiO. Alargarct naturally endeavoured to improve ber 
victory by marching on to la)ndon. But Edward, earl . of 
March, the duke of York’s son, defeated her adherents on 
the btirders of Whiles, while the earl of Warwick with the 
king in his custody left London to oppose her, Tbo ill-^ 
disciplined troops that shii brought with her from the' north 
ravagiMl the country ns they went, and made themselves 
generally detesU'd. But they ovi rlhrew Warwick’s forces 
at 8t AHkiii’k (the seijond battle fought there in this war), 
iiml liberated the king. The earl of March, however, ebon 
came u[> and enUired London, whore he was proclaimed 
king by the name of Edward IV., amid the shouts bf the 
<'itizen.s, who had always been devoted to his 
Margaret thn. ^l:..aelit it aib isable to withdraW-ihio the 
north along with Henry and her son, and Edw^iird''hnd 
Warwick pursued them into Yorkshire, where the Moo'dy* 
batt]«i of Towton (29th IVIfirch 14(51) utterly cru^ihi^ for 
the time the hupes of the house of Lancaster. Heii’t^;and 
Margaret (led to Scotland, and surrendered Berwick w- the 
Scots as the price of their assistance. Margaiet bhdher 
son soon after entered England with a body of Sli^tSJ Who 
besieged Carlisle, but they were driven bwk by/^^tord 
Moiitugne. Then King Henry accompanied'^ 
invasion into the county of Durham which' 
unsuccessful. Next year (14p2) Margaftt jiAiiU 'ff^ 
Kirkcudbright to seek aid in France, an4> 4??^^ 
surrender of Calais to Louis XL if .Lohik^kojted her 
husband to regain his kingdom. ' Loliuf ’gave her two 
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thousand men under the command of Pierre do and 
with theso she made a descent tt^on Northnmborland and 
took Bamborough and eoihe other castles, which, however, 
were soon aftoirbeti^i^d by Kiiig HJdward’s forces, and after 
a while recovered, * King Edward himself, orf hiiarinq of her 
landing, hc^teiied into the north, on which Marpirct tcxik 
ship to sail' for France, but meeting with a storm was 
driven to liind it Berwick and lost all her treasure. < )ii 
the total failure of this expedition the well known story is 
told by a French writer of her wandering witli lu r smi in 
a forest wh^eire she was attacked by robbers, and '.ipperiling 
anccessfujly to the loyalty of ono of them to save the son 
of his' ktrtg. 

Soon after, April 1463,^ she snileil to Flanrk. . .iud 
abnght ^e aid of Philip of . Ihirgundy, but he dccliiiLMl in 
do ihoriVthan relieve her poverty, and she relirc-rl to a 
oastle in Lorraine, which lier father gave her to ocoiipv. 
Hire Sir John Fortesciie, w'ho aceoTn]v,inicd lirr into e\ili*, 
'superintended the education of her son, and coin|M.<t‘d li.r 
hie benefit his celebratcMl treatisi* on tlie Jaws nf Kngland. 
Heiri also she apparently remaim'd wliileher Ijusl^jjnd made 
further efforts and met with fnrtliLM- (lefeals, - wliile In* lay 
loohc^Ied, for more than ;i year, in Lanca^hins wa'. t:ikcii 

f )ri^ner, and committed to theM\‘.\ver, Ihit in 1 17d, when 
ler bid enemy the earl of Warwick, liaving robolled against 
King IJdward, Bought a refuge in France, Loiii^ XI. 
induced her, though witli great diUlculty, to pardon him 
and concert measures along with him for Ikt husbaixl’s 
restoi^tion to the throne. 1’hc negotiation was cemented 
by ait agreement for the marriage of her sun, the piina: of 
\^os, to the earVs daughter aft(;r the kingiloin should be 
recovered, $nd so sutressful was the project that I-Mw.nd 
was actually driven into exile, and for a period )f si.x 
mbhtha Henry was again acknowledged as king. But the 
retuirn of King Edw'ardand the battle of Barnet once more 
•changed the aspect of uflairs before ^largaret was able to 
rejoin her husband, and when she at length laiidul again 
in' England she was defeated and taken prisoner at 
Tewkesbury. To add to her misery her only sou Prince 
Edward was butchered after the battle. Four ^e.irs later, 
in 1475, on peace being made bctw'eeii England and 
France, she was ransomed by J^ouis XJ., and returned ti> 
her native country. She died at Dampierre near Snuiiiur 
in Anjoii, on the 25tb of August 1 182, 

Ptiyieipdl AntJuirif US. (lu'vniqiu'i d' Anjou A du 

Mniite ; Villeneuvc IkirgcMunnl, l/isfoirr dr Itrm' ,r A,t,"U . William 
WytCestre, Annals^ edited by lloaiiu’ (with I.ihrr M>(f r Smrror'A: 
JPrupmerU .relatinff to Kdv'ani t-d. Healin' (with S/zroffA 

Chronicle); JihiglusU Chrvnich\ i*il. ll.ivics p'anuloii Sori,M\); ro.shot 
XfOitcri ; Parllaou'id \ A urltr'inu ', ( *hi'oiiirqi(t s d'kiod’ f> / 

dc Wcirrt,\ I'diti'il by Mill*. lliijKml ; L«»id ( ‘U nuniit'-j 
odil;ibll''of the TFoc/fM of Sir ,b)liii lAnt^'sriif. Mrs I.tfr 

’fund ItS^ea of Afarfinrrt. of ^injon (Lomloii, Svu, 1872) is ,in dabo 
rate and uaeful work, but not abvay.s aeciir.-ibi aiiddist liiiiiiKiling in 
the of autlioritics. 

S^GABET OP Austkia (1 l80-]r>30), duchess of 
ajBd regent of tl»c Netliwrlunds from ir»()7 to looO, 
wati.thv^daughter of the cmjieror Maximilian and Mary of 
Bargandy> ?ind W’as bom at Brussels on January 10, 14 SO. 
In ;148,2 she was betrothed to Charles, the son of T.onis 
XI,.;{afterward8 Charles VIII. of Franco) ; ami in 1407 she 
'WasjSCt Holly married to the infante John of Aragon, who 
left her ,,HfVwidQW a few' nn^ntlis afterwards. In BIOl she 
beoomfi ‘ wife of Plnlibeii IT. of Savoy. wln> only 
'-survived until 1504 ; and in 1507 she was entrusted by 
with the regency of the Netherlands and also 

’ Thl^iridiarly the date inlemlod in- AVilliam AVyn-ostr*' (]•. 4nn) ; 
•ami it agreejH[.>.ejEi1irely with Moi^trclct (lii, Yrt all 

modem hintorj^aa^ (except Ling.-ird) and even bioni'ijihers of Maj-.m i 
of Anjou date' her de^rluro to FJiinders after the battle ol Hexli.im, 

. at Which 8lio' certainly wan not present, as they would Inivc ht r. 
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with the charge of his grandson Charles, She died at 
Mechlin in 1530. 

MAIUJAIIET OF Austkia (1522 ir».si;). duches of 
Parma, and regent of thcNetherlamk frem ITiop i^, 
was a natural daughter of Charles V. b\ M .n ,'iu t van 
(fheenst, Ji Flemi.sli lady, and was lu»rn at Bui- il- in 1522. 
In 1.533 she was married to Alexander, duki: nt I* ; 

and, having been left a wiiluw in 15.37, : be l -i m.- ibe 
wife of Otlavio Farncse, duke of Parma, in 'I'ln- 

union proved an nnhapjiy one, and .^lie lor llie ti-: liim 
fnuinl a .^pliere b>r her .«<t)mew]nit ma^cidhie alaiiti- - in ilu 
Xetberhinds, wliich \v(‘re entriist(‘d to Inr <,ue lev In r 
brnllier PJiilip 11. of Spam on his fiejuirluu- bn' the 
peninsula in 15 . 71 ) (sec llui.l.ANr*, vul. xii. ]>[>. 7 1, 7->). It 
was wdlh much reluctance that she resigned the I'-in-; el 
pow'er into th(i hamls nf the jiuke of Alva in 1 5d7 and 
retired to Tbdy. Before her death, which ix t iinul at 
Ortoiia in InSH, .she liad the salisfactitm of seeing her son 
Alexander Farnese aj)pointed to tin- gMvernment wliieh 
she had ocoii[»ied f-unie t\v» nty years before. 

MAIUJABKT, St, •pici-n oi Scotland, bm-n in llimgary 
about lOlU, was a danghtt r til’ bMward tin A tin ling, son 
of Edmund rron.''ide ; her mother wa> AiMtlia, nni.^l prob 
id»ly a niece, of f^)ueen Cisela of IlntiLiarv and v»t the 
emperor IJi iiry II. Sin* aceoinpJinied In r fatln*; to I'JJg- 
lam! in 1057, and aftiT thf? N’urinan (’nininesf ^he was 
brought (lotn^) to ScMdlaml, where slu‘ beemne the wife <d 
Malcolm Ciinmore in the spring of BKV.i. Sh(‘ jsiirvivt‘il 
her Inisbaiid, who died in November l)y only a few 

da)s (see SooTi.ANo)* The clironif ler^ all agree in de[nct 
ing (^>ueen Margaret as a strong, ]*nre, noble character, who 
liad very great inllnenee over her ]iu.-.)»and, and thiongli 
him (»\er Scottish history, especially in iN eccb-iastical 
aspects. Her religion, wdiicli was genuine and inf* it'^e, was 
of the newest Homan style: ami to Lit are altiilnited a 
number of reforms liy which the (/hiireh of Scollainl was 
considerably' muddied from tlie insular ami piimiii\e typ(‘ 
which down her time it liad exliibited. \moiig those 
cA’pressly mentioned are a ch inge in tlie manner <4 ob'-erv- 
ing Lent, which thenceforward bejgan as eUewhere (»n Avb 
AVednesday and not as jn'evi<»u.sly on the following Monday, 
and the abolition of tin' old [nactice of obsi iving Saturday 
(Sabbath), not Sunday, as tin* day of rest fr(>iu ial«our f^ee 
Skene’s Cflfir. Srufluiul, book ii. clmi). S). If. r >(inv’ 
Edgar, Alexander, and David succe'j‘'i\ely occuj.i.d tlic 
throne of Scotland; her elder daughter, MaiiMu hccaim- 
the w'it'e of Henry T. of I'higlaml in IBil. Mjienet wa-» 
canonized by Innocent IV. in 1251, and by ('k nirnt X. 
she was made patrone.s.s of .Scuthmd. Her li -t i\ al 
duplex) is observeil by the Boinan (.’hnrch on June 10. 

MAl»r«.\lvKT (12.'^3 1200), known in Soil i>li 4ii story 
as the “ Maid of N\>rway,'’ wm^, thifnigli her inotlier Afar* 
giret, who had been married 1\) Erie Nnrsvay, th" only 
grandchild of Alexander HI. of Scotland, and \v:is born 
in Norw’ay in 1283. At the death ol lier gramlfal lior 
(12S()), while she was still an infant, Edward I. <»f Eng- 
land arranged for hei be(ri)lh d to his son, but this pi.liey 
was defeated by hei eail\ death, which took place, it. was 
alleged, in Orkney, a-; she was on her way to Siotland, in 
]2!IU. ’Phe circum.staiue.') of her death wen* oo-eiirc 
lliitdoubts w’cre entcit. lined in some quarter^. \\\i ili. r .-he 
had not ruthiu’ been s[urited away. \boiit 1,‘bM) .• wi inan 
presented herself in Leip.sic as llie long h>-.i tm- en ft 
Scotlaml ; nltimately, however, slie was buint Mt ]' n a.- 
an imposlur. 

MABdABET of Vai.ois. Sec M.M..,ri i.m* 

MAli(iABlT.\, an Island in ihe ( ’.n illr -n i, .ji- >iit 
8 ndle.s till till' coast of Venezm'hi, cmAtiMif . i. j’ ilon-.: with 
the lesser islands Bhnu|uilhi and lleiman.'' the new ^tate 
of Niic\a Espaita. It has an area .4 IHB Mpiare miles, 

XV. 6S 
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ronsi.Nts of two portions nniteil by a low and narrow 
isthmus, is g(uiorally niomitiiiiiuus, and attains its greatest 
elevation of feet in Mont Maeunao. The pearls from 
which Margarita takes its name, and which proved a con- 
sitler.ihle source of weallli in the IGth and 17th centuries, 
are iin longer soui;ht at ter ; but the ordinary lisheries are 
aitively proseculcd. aiul .since the \Var of Tmlependcnce, 
agriculture, trade, and iii»lu>trv have all greatly improved, 
rompatar is tlie oid\ li irbour, Tuehlo del ^<orteand Ihiehlo 
de la M.ir hein- latlier o[»en roadsteads. Asuncion, the 
cliicf tt)\vn. eiMit I about .‘lOOO inhabitants. The popula- 
tion t>f till- id.nid \Nas Ibj’JOl) in It'd? (about SOOO being 
wliiti'sl, ,o: 1 til >f the s^ate il(i,PS3 in lS7o. 

pi. :..i in 1 .M.ir^aritii ^^as in 1 .‘ili I hostoAVi " 

1 >\ < ’•; - \ . 1 n M 111 ! to \ ill.ilMtio.N In 1 ,‘nll it \\.is r.iNaiiril hv 

l.nji, - .1 noiitiitni^, t:‘•■.•ll(.ot^ 1 , and in ItU'eJ tin* tow i of 

1 ’.. I- ill '*! i.)\ mI I'V tin* Puti’lj. hong iin-linbul in tin* 
ft «•! t'nin.nii, .M.ng.int.i Mtt.mnil inhnini^-lialiVf* imli- 
in tin* isili «.tiiiiiv. In tin* Wat ot Iinirjn'inlinci* 
ill. It (lMti\i* ‘.tatnl .iL;ain.>l .Murillo; .nnl f« 

t tin* liolnnii' ,)1‘ li.uii ' tin’ll* I'^lainl into tli' 

.«l N ( u .sp ti t.i. 

\, Si, virgin and martyr, is celebrated by 
(lie Chan li of Ihnm* on .Inly *J0, but her feast formerly 
li*ll on th“ Idth, ami Inn* story i** aliin*--! idontieal, even in 
tin' pro[)er n tmr<, with that of the (ireek St Mtvrina (duly 
17). She w IS of Antioeh (in tlie (Jivek stoiy Antioch of 
l‘isidiah d.iMLditei of a ]>neM .l*]desins. Slie lived in tlie I 
country \\itii -i to^tvi* molliei*, scorned by hcrfatlu'r for her 
(diri.stiaii l.iitli, and ki‘epiiig sin ep. (.)1\ briu.s the j 

(liientis ^ees her and oti'ors his hand as tlie t>iice of 
I’t nuncint ion of (’liiislianity. Her rclusil leads to her 
being ciinlly tortured, tind after \aiion.s miraculous in- 
cidoiit^., in whiili a In .iveidy dov(‘ jil.iNs a prominent part, 
.die i'. put to death. Woim n ]'rayt d to Si Margaiita i 
for ( til liM-iance. It Ins bien .'Iionmi by II. rsi ner | 
//»-/-//. A./ ./«, Jt'ih.jtt} Honn, l.'^7d) tlnit this | 

legt nd bi*loni;^t.) a giouj» of cm ioin narratives \\hich all 
It i\e tht*ir 1 *.' -t in a f r.in-*foi mation of the S' lnitic Aplirodite i 
into a L’hn-Pin pciiileuL or .saint. Of these logeiids that j 

Si I’ll \<.i \ ('/.c ) peiha[» le mn.»t, irnpoit.iiil. 

NI liuii i' a trmd.iti'*ii of IVlama, and botli are e[utljets 
of Ai-lii'o lit .• .Is -In. NNordiipj'cd on tin* loa^ts of llie 

J,. ..lilt, i’elaeiiin tin* Jegeml h.i' .M ii g.ii ito as hei secmnl 
n nil * rin* a ■'•'Old it ion ol the in. nine goddess with tin* 
}.**nl 1" ohOiMii-i, and tin mnige-* of A[»hrodite w'ere decked 

with tin - '* jew I l.s. 

.^l .\ lit \ Tl!, a municipal hon.ugh, imirket-ttAvn, and 
w .itering-[.l ici* of Kent, Ihiehind, i.'. .-'iluat**il in the I>le of 
Til in I milt" we.-t of Noiih Foi* l.ind, and b) rail hO 
nolr - r*i-t ol London, willi wliicli it ha.s al-o in .-uinimr 
liady sde iin M.nimnnication by wattr. d'he .si n ets of tlie 
♦c.Mi an; regular and -[Mcioii.-i, and there are many lux id 
. 1 1 '. in tin* "iibiirb.*'. Thcr-j i«; :i marine tMTaee Lh'iOO feet 
II . '.L ' h. p ir di' I t ' » V, Iiii’ii t liei e is an e'[il*ni:jde. ’hhe [»ic r, 
'"■ ‘f. ’ ; . 'V. 1 -. ei)ii-,lructi‘d by Ji'*nnieiii ISH). A l.ilnl- 

J.ij:'.. p iniitlini/ the a['pii>aih «»f \c.-,-.ils at all tides 
w.i- ■ 'I’u^ d in liSoj, and enlarLO-d in 1^7G. Tin*. 

‘ loin !i • : Ii I n the I! q.ti.'t, toiinded in lOoO, oontaiim 

.'•'1'" p.i* . \ ol m .11 :>i chil eetui'e, the remainder being ^ 

lh*’'*i-'*'l .1 I'eipi ndicular. It po--,e.-M.*s s(*\(*rjd j 

lire* bill- ■ mini nt-, Aiimre/ the other i»iiblic 1 

leJildoi*/ .!i If • J • *.c tow n dial], the inarkif, the as.-.cmbly | 
ri»oni-*, tin* d ijoii o i !nm, and the I oynl .‘•ea batliiiig 

inbrinviw , )i n - : bi'» n much (idaigej thmiigh 

t; I r.imiiJii t-m •• oi >ii- lj,i nui) \Vil.*on. d'ln* old iiaiiie of 
’^l.if’LMte Was tin* iiiti.'Uic** to '-a. l’n*\ious 

^*t])*la-t I -nniiN il w.i oiilva li- ig Mlla'ge with a .stn.ill 
I •.i'tirn.i tiaih*, but '•nn '* tii* n, ov. inj* principally to it.s iiin* 
’.r t'li ol -and, it }ia-> b» n ti idilv li-iie/ into favour as a 
w I***!!!!;./ phi'-e, ari'l i.s now oiicol tlie nio f lavourite re.sorhs j 


of the middle classes of London. It received nminci[>ut 
privileges in 1857. The population of the municipal 
borough (384 acres) in 1871 was 11,91)5^ and in 1881 it 
was 15,889. 

MAlUllllEAN, Baber’s JLmigiitnan, 40^ 28' N. lat., 
71’ 45' E. long., now the administrative centre of the 
Russian province of Feiuuiaisa (q.v.), a very old town, 
with liigli earthen walls and twelve gates, commanded by 
the fort of Yar Mazar, lies in a beautiful and extra 
ordinarily fertile district of the same nartie, irrigated by 
canal.s from tlie Slialiimardan river. The heat in .summer 
is excessive. Potnilation about 40,000, chiefly Usbeg. 
Tie j.riiicipal industry is tlie lu-oduetion and manufactur.e 
of C'lA; camels’ hair ami woollen fabrics ate also made, 
'riie new Ru.'.sian town, tdaiined by (leneral SkobolelV, is 
15 verst.s distant. 

MARdUKdilTK i>i: Vauus. The name Marguerite wa.s 
common in the Valois d\ nasty, and during the Kith century 
tliLie were three piince.s.scs, nil of whom figure in the 
political as well as in the literary liistory of the time, and 
who have been imt iiiifrei]neiitly confounded. The first and 
hist are the most important, but all deserve some account. 

1. M AUcr KuiTK o’Ancoi'j.lmk (1 192-1549), Thi|^, the 
most celehrateii of tlie Marguerites, hore no less than four 
surnames. 11 } f.imily .she was entitled to the name of 
Alarguciitc tie- Valois; as the daughter of thev Count 
d’Angouleme .sin; nmre [iroperly and by careful writera 
almost invariably t .dled Margmuite/ d'AngouleiiiO. From 
her lii.sl husband .*-hi* look timing no small part of her life 
the ap[>ellat itin Marguei ite tlAIcinjon, ami from her second, 
Henri (rAlbivt, king of Navarre, that of Marguerite do 
Navarre. She was l>oi*n at Angoulcrne on tho>12tii April 
1 19*J, and was two ye. ns older than her iirother Francis 1. 
She was Ix'trothed t'arly to (diaries, Duke d’Alem^am, arid 
marrieil him in 150!». Slie was not very forfiinate in this 
hr>t marriage, but her brother’s aceessiim to the throne 
made In r, with tin ir mother Louise of Savoy, the most 
junverful woman of the kingdom. She became a widow^ in 
1525, ami was .’•ought in marriage by persons of 

di.'.tinction, imluding, it is .said, Cliailes V. and Henry 
VIIL In 17)27 -In* inarrii d llemi d’Mbiet, titular king 
of Xavarn*, vslio was con.sideiably younger than herself, 
and vsho>e cIj ir.ict r was not faultless, hut who seems on 

u; wliole, de>[>ite .^lander, to have liotli loved and valued 
iiis wife. Xavairii was not reeomjucred for the couple as 
Francis had tnnnuM d, hut ami»]e atianagcs were assigned 
to Margin-lit *, and at Xerac and Pan ininiMture courts were 
k 'lit 14 ), wliii li yii ld'*d to none in Fnroiai in the intellectir.il 
brilliancy of tluir fn*cpn*nl«*r.*'. .Marguerite, was at once 
one of tlie child* [•ati*()m*.-^.*s of I ttris that France jro.ssesscd, 
and tin. rliii f nfuge and defender of ailvocates of the 
Ib'formed docti iiies. Round her gathered Marot, Bonaveii- 
liii*c l)( speriei>, Kcni.sot, Pelotier, P.iodeau, and many Other 
iiieii r»f letters, while she pndcctcd UabclalB, Dolet, vtc. 
For a time her inihienee with In r brother was effectual, but 
l.ittorly political lather tliah religious considerations made 
him iliscoiiia^e. luitheranism, ami a fierce persecution was 
begun against botli Protestants and freethinkers, a persecu 
tion vvliicl) drove I )i .•.periers to suicide and brought l)olet 
to the stak“. Margiu rilo hcr.self, however, was protected 
by her brother*, aiiu lo r pi'r-^unal inclinations seem to have 
been lather towards a niy.'*>tical pietism *than towards 
dogmatic Prote-'lant sentinrents. Nevertheless bigotry and 
tlm dcsir*e to far ilia'll the re[»utation of women of letters 
liave led to the. briniririg of odious accusations against her 
character, for which thi*re is not the smallest foundation. 
Maiguerite ilied in 1519. By her first husband she had 
no I’liildreii, by her .second a .son will) died in infancy, and 
a daiightci’, .iciniie d’Albiet, w'ho became the mother of 
ifenry TV. Although the poets of the time are unwearied 
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in celebrating her charms, she does not, from the portraits 
which exist, appear to have been regularly l)eautiful, but as 
to her sweetness of disposition and strength of mind there 
is iinivcrsiil consent. 

Her litf'iary work has not yet 1 )poii given nitiivly (n tlip worl.l, 
but till* [M'iutcil portion of it njnkt‘s luii- »i roiisidcrabb* ti'nnf in 
Freiicii htiu’fttuns. It coTisisls of the Ilcptunirrun^ t.f |..i(iiis 
entitli'd hvH Marguerites da ht Morgueritr ths rritn‘.'sw\ nn.l i.r 
Letters, 'riio Jftytameron^ const nictod as ps naiin* imlir .it* t.ii ih.- 
lines of iUq Decameron id liocc.u'cio, coii.si.sts ol si \v«i -ln.il 
stories told to cneh other by a eoinp.my of ladies and /inihniiii 
wbo arc stopjHsd in Ibe journey bomewards IV.>.n ( auin.!^ l.y ih.* 
swelling of a river. It was not ]irinlid till ti n vi ii; alt.r 

the antlior’i# death. Internal evidmre is .stnMii.;ly iri la\»ini dI n- 
havilig been a joint work, in whii h iimut than nni uf fli<* im n .a' 
letters who coinposeil Marguerite's lioii^eliold tnnk p.iii Ii i, i 
deligliHul hook, and strongly eharactni^li'* nt tin* I’l.in li h' l.n,- 
sanee. Tlie sensuality whii li eliirarti!! i/rd lie- [Hinid a|>|.(‘ii,ni 
it, hut in a less eoarse lonn tliaii in tin- gn at wuikiil' IJ.ilw 1.;- • 
and tliern is a ]>oeti(:!il spirit \\lii< h, e\c.'|d in laie in-tan* i. 
absent Ironi Paotiujrnct. 'I’he /^tffirs aii* inlficstm*^ .md 
The ^^ftr^Jnr r it cs cohsisi of a v»-i v mi a i-Ilain oin rnl!* i*hnn ni j..,. n , 
inysle-rins, farces, devotional ]M>einN nt rniiMiili v dili* !• mjiii. '^pniin il 
and niiseellaneous songs, Ae. tUlwr jmjiih-c, '.nd In I.r nf («|.id 
merit, are still iili]nintrd, or li.-ivr appr.ih d only in p.nt. 

[f. The second ■MAiuirFdaTR ( I.")? O, daiiglitn- of 

Franciij I., married Iho duho of Sii\ov in lori'd. Shi' i-; 
noteworthy as having given the cliirf inijuil-.e Ur- 
court of her brother Henry II. to the ellorK of tin- 
riei.ide.j> 

III. The third ^lAKon:RiTi: (ir»o.“> IGlTi), e.dl.- i iin.ic 
particularly IMiirguerile de Valois, wa.-^ giiat-nnca* id tin- 
first and niece of the second, lu iiig daiiiditcr of IIi-io \ 1 1, 
by Catherine do’Mcdici. SIu* was bum in 1 o;);}, AVin-n >t i \ 
young she became famous for Ikm* ln aul\, In r Icarnin-j, ami 
the looseness of licr coiKhn t. She ^^as imniied to llini\ 


I became grand duke of Tuscany ; nncl on October ‘jo I 7 H), 

' she uMine to the throne, her husband (emperor jn I?!.')) 
j being declared co-ri'geiit. The evuit^ of her n-igii ii<i\e 
bci*n briefly summarized umler Ai sri:5\ (vol. iii n. I*j7 
IlM)) ami lIUNdARY (xii. 37(»). Sli< died at \'ieiiii.i on 
November 17S0. Of sixteen cbildien wie-iti In* bun 
I to Francis, ten rcaclu‘d inalnrity. Her sun. w.n- .ln>» jdi 
11., who .viiccei-di'd Jiis fatliiT a> Holy b’linMn in 

17tir); Ijeujiold, grand-duke ol ^ru'-eany, alt'iw.i*!- the 
emperor Iiuupuld II.; Ferdinand, dnke of \\ .lino, .iml 
-Maximilian, cleetur of CVilogrnx Ol her dnijhl'i- tie- 
be-Ht-kiinwn is Marie Antoinette, the wit*' ‘-I l. ’t’ \\1 

(‘f France. 

MAIHAXA, Ji AN j)i:(i:>:bF IG-Jl), a cik-biab-d M .nmh 

lo.NiuM.m, was l.aun of ub^Miie pareiil.ige at I’.divii.i m l.i 
b*“iii-i in 1 .“).*)G. 1 In .studied at the. nni\ ei.-ity ut .\1. (ie. and 

W.I-, atlmitted at the aeeid' .>e\ entceii into! In* Si" ii f y "t d e-n 
when; lu- soon attracted iiotim* by hi^ biilliMiil laleiil . iml 
fxtcimive .icijuirL nieiits. Called to the- ( ‘i >1 he in in loiiimninn 
in lodl, he there prob s-ed tlienlmry foiii* ^\''.*r', and 
reekoiied armaig his pupils lb»)ji‘it I’.eli.iniiin *, alierw .inl^ 
tin* f minus cardin.d. He then pa.-. ed IntoSli;!;,. v.lieie J-e 
remained for about two }eais, and in loi'd.) he w i-, muI to 
I Pali'-*, where his r‘A[iu.-it ions id' the wntines of Xnuina- 
! attrai-led larue audience-.. In lo71 th-- dieline m hi*. 
\ he.illh Compelled him to give npleaehin/, and he nl.taiiu d 
! jeimi-sion to retinn to Spain: tin* iev( id hi-, lib was 
i pa- a-d at the di suits* house in Toledo, in -i vie non-, lift lary 
I :ieliMt> which was inlernipt' d only b\ ila- moli si,it mn- to 
. w hich his too gieat inile[icmleiicr*, )d)ii;ij1\, ami candour 
! i‘\poNt*d liim. He died on Febin.ii> I.-, Hi:!! 

j 11*. eo .0 wi'i k, y// s' ^ . 1.' 1 1 , I’ . ■! ill 


of Nuv«arre, afterwards lleniy IV., on the e\e m Si 
l»arthuloniew’s Day. liotli busb.md and wife wire t‘Aliiine 
cxiimple.s of the licentious iimnncrs uf tin* time, but th--\ 
not UniVeqUCUtly lived together for euusidi*ial»lc period-, 
and nearly aUvay.s on good terms. Later, howt\tr. 
Marguerite was e.st:iblisl)ed in the castle of U.-mi in 
Auvorgue, and after tlie accession of Henry the imnnaL-i 
was dis.solved by the ]hh) 0 . l»ul Henry and Mareiniit- 
still continued friends ; she still bore the til le. of nin-eii . sin- 
visited Marie dif ^lediei on cijuul teinis; and ibe ku'; 
frerpiLMitly consulteil her i«n iin[)ortanl ulTaiis, tlioiiL-h In- 
Koniewhat parsimonious spirit was grieved by lier e\h i 
vaganco. Marguerite exhibited dniiim tlie le-t of hn liiV, 
which was not a short one, the strangi* X'alois mi-xhue i-l’ 
lioontiousnosa, pious pxoicis('<, and the cultivation tf.oi 
and letters, and died in li»lo. Slu* h*fl let less .md 
memoirs, the latter of which are admirably wiittim and 
rank among the hist of tlie ICdh century. Slu* i^ the 
“ Roino Margot” of anecilotie history and rumanci*. 

The best cilitioiisnr till' WDik^ of -M:irgii<-iitril'.\ng«.u]. !ih n. •>! 
Uia Jlriitamrrnni that of Litduv dc Liu. v. y \«ils., Paiiv, Is.x . . . i 
lliij Letters, that of (b*iiiu, I’.n i.s, ‘j xuls., lsl*y |:{ . :iu 1 i.f lit.- 
Mtirguerifes, that of Fiaiik, rsui-., 4 xol-- , Isfll ; tin- //•/»•' ■-/ 
is nkirt ohlaiiitiMc in si-vt-i:il ihriy f.luit.u-.. 'I’l'*- ]/r'n of 
Miivguorite do Valois lU I- lont.dmd iu ilu* ri»11i cn.iu '•! Mi.lifid 
aiul Poujou i it, and hive hi-i-u pubb-lu'il si'p.u.itclx lyiiii. -lei. 
Lalamic, ( nhochc, Ac. <(’■. s\ » 

MARIA 3 ’HFl»F‘^A ( 1717 - 17 SO), arclidnehi---- of 
Austria, queen of Hungary ami Rolicinia, and eni[>ie- of 
Gcriniiny, was the daughter of the (*m[n‘ror (’liarles VI. of 
Austria, by lii» wife Eliyidadh (’hristin.i of Firunswiek- 
Wolfeubuttel, and was born in Vienna on May |; 1 , 1717 . 
By the Pragmatic Sanction of 1713 , a settlement wlncli 
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M \IH \/FLL, a \ illagi* in ilu* duLh\ of Six i i .. 
with about. 1 illMl inliabit.inl^. i- X ery pietnii 'jU !\ 
j ill the N.illi-y of till* Sal/.a, amid th'* '’i . 


was guaranteed by the ]innc.ipal states of F.urope, her ! enliie el.iim to notic e Ih in the fact tliat i: ' *' • i 

father had regulated the succe.^sion in the impiuial f.imilv ; i firipienteil sanctuai) in Aii-tri.i. li iiiL,^ M-e. 1 .* r i- . 

and in 1724 accordingly, after the daith of the aiclidukc .il>out lOO.otiO pi1:_oiiii.>. d’lie i l-j* .-! i.| \.i-. ' 

Leopold, her only brother, she was luiblicly dcelarctl .m»Ic mna' le woi kim: im.i-'e of the Vii v.ii., •ii\ d m Im. t ■ ' 

heiress of the. Austrian dominions. In 173d slm married wo.ul, and about IS jnclies Iiivli. I'hj w; pi '<11 I ’ » 

Francis Stephen of Lorraine, who in the following \car i the place in IL*)", iind is lu w ixxeitnlkx . : -hi. ii ! .n a 
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cliaptil lavishly adorned with objects of silver and other of France^ and opposed to Necker as she had been to 
costly materials. The lar^ce church of v^hich the chapel Turgot^ and to all the reforms and economies her husband. 


forms part was erected in l()*14‘as an cxpaiiKion of a 
smaller church built in 1 'MVS by Louis I., king of Hungary, 
after a victory over the 'Purks. It possesses four lofty 
towers. In the imniediatf \icinity of Mnriazell there is a 
very large and imi'ortant iron foundry, formerly worked 
bv (Tovernmeiil, bni now leased to a conumny. 

‘':MArilK ANTOINKTTK, Josechk Jk\nnk (1755- 
1793), (pioen of I'r.inee, w:is the fourth daughter of Maria 
Tlieiesa and thv* ciiipi rnr Fiancis 1., ami was born on the 
LM Nuvcinlrr on the day of the great earthquake 

at Lisbon, aiui in the year in wliieh the hereditary policy 
of enmity between the liou.sos of France and Au'^tria was 
chani:eil to an alltanee between them. From her earliest 
^eui'^ "lii' was destined by her mother to sustain this 
ulli im e, uiid was educated, with a view to a marriage w'ith 
a Iheneli prinee, by the Abbe de Vermond, wlio was to 
lijtve a gieat intlueiiee on Ikt future life, fii 177n Cliolseul 
niLCotiated her marriage to the young dauphin, whieh to(»k 
plai-e on May Id with the greatest pomp, but which was 
> 01)11 over^lnuhovcil by a terrible accident in Paris at the 
fete given ill lionom- of the marriage. The daiqiliine soon 
loiiiid lier poition very dinicult ; >he was but fourteiai, ami 
was itjternled by lier mother to vsupport the Au>triaii 
a'.Iianee and (’liuiseul at the eoiiit of France. This use of 
her daughters for political piir[K)ses has been recently denied 
by Von Ariieth, tlie able editor of Maria Theresa's letters; 
but a con.shleration ol the letters themselves conlirms tlie 
irlea, which was at the bottom of .Marie Antoinette's uii- 
popularity in Prance, that she was only’ an Austrian spy in 
a liigli [losition. She liad hardly arrived at Pari.s, when 
her friend and the friend of the Austrian alliunre, Choiseul, 
was dismissed from the ministry, ami she w’as left ulonc to 
stei r a ditrieult course by’ the advice of the Austrian miuis^ 
tel, tlio lie Mercy-Argenteau, who>o re[)orts of her 

daily doings to Maria Theresa liaNC been published. Tii 
May J 774: Louis XV. died, and .Marie Antoinette became 
((ue.-n of France. Through the first years of her reign 
she [»layi il a \ cry important political part, but, exee[)t, a.s 
in the ea>es of Poland and the Pavariaii succession, when 
Ii« r mother |^rc‘^sed her to inaiiitaiu the alliance, she chiefly 
exerted lu r intlmmce with legard to individuals, not to 
mei'iiiixs or polieir-;. 'I’liiis she effected the dismissal of 
Turgot, and, bv the Abb<- di‘ Vermond > advice, the 
summons of Loim nie de Prieune to the ministry, not from 
[jolitieal biitfioin |H i>onal motives, and obtained enormous , 
present.-* fur her inlimatc I'riend.-i without thinking tliat they • 
were interested in her for selfi.sh motives of their own. ' 
'I'lii-. pi*Iitica] nMi; of her.-., whicli w'as more than susjieeted, 
made her inteii>Av uii]*opular to the French iieople, and 
this fe»*]ing was increa.scd by her .social mistakes. Tier 
eAtnivag.iiji c in dn.'ss and her passion for the canbtable had 
go ttlv iiu'cnsed and disgiiNted lier mother; and, when her 
M')tln Ps death lenioved lier ordy frank and bold adviser, 
sh‘ b Mine more extravagant and nMU'e lriv(dous than 
ev.-i. if. r pas.sif)n for phiy, her love of amu-jenicnt, her 
intimey willi the Poligmns and their wild and dis.si 
pate l ! ty. in r night vi-its to ma.^kod balls in Paris, 
and h‘'f [mv.i'h -. to iii.iny otlicers of her guards and young 
foreignei.> at li. r miirt W'cre the subject of ribald com 
veisation in e\'iy coterin ()f Paris. The scandal of the 
diamond necklac m wliicli the (paeen was imt to blarrfe, 
spread iior name with iniamy all o\er France as if slie hud 
been guilty ; and among tJie [»»;ople her extravagance* wins 
regarded as a pidenl ( .tu>e of thnir poverty and W’ant. Such 
w'l-. her unpojmlarity wlj)‘n tin* .-tates ifcnend met in May 
she was be]ie\ed t*. be <l»'ij:iU(lied and dissipated, 
whf-n Ij.'r real fault.s were that .‘^lie wa.s frivolou.s and 
ejirel ‘ s of public opinion, Au. triun at heart, though queen 


Bonhonimc Louis, was willing to institute. From July 
I 14 onward Marie Antoinette headed the party of reaction 
I and armed opposition to the Revolution,', and became 
: unwittingly the means of her husljand’s unpopularity and 
I downfall ; for she always hod influence enough to prevent 
his carrying out the frank, honest policy of reform which 
I he desired, but not enough to make him adopt hers in its 
I stead, and is to blame for his vacillations in' decisive 
moments, jjeft to Iiimself, Louis W'ould, from Ae begin- 
! ning (»f his roign, Jiave been a reforming king l{lg^ Charles 
j 1 1 1. of Spain, and the great outbreak might hkve passed 
I over. I'o truce her policy minutely from 1789 to 1793 is 
I made very dilUeult. by the numerous pretended letters of 
hers which have been [>ublislied, and till recently believed 
in. She inspired the colleetion of foreign troops round 
Paris, conlrary b) the kings opinion, and thus brought on 
the taking of the Pastille. She was present at the banquet , 
at N'ersailles whieli caused the march of the women to 
, Versailles and the transference of the royal family to Paris. 
AVlien then', she still looked forward to undoing all that 
lead been done, and would never frankly recoguira her 
pt>sition. When brought into negotiation with Mir^eau, 
she refused to trust liim or deal frankly w’ith him. Had 
she done so, she would probably have established ^ strong 
con.stiLutioiial goveiinneiit, but she W’ould »'nt have been 
the self-willed M.iiie Anti)iiiettc. He advised her to go 
with the king and royal family to some provincial capital, 
declare the ro^al adherence to all the early nets of the 
assembly, but dechue also that its later acts we^'e passed 
under constraint, and were null and void ; but she must not 
do twt> things -she must not tly towards the frontier, else 
I she would be sn>pected of seeking foreign aid, and she 
i must not depeinl on the army but the people. She W'ould 
notact wdtilo Miraheau was alive,-* slio wais too independent 
to act hy any one’s advice ; but w’hen ho w’as'^dead she did 
what he had advi.^ed liornotto do, fled towards the frontier, 
and to PouilhVs army. Tln^ royal family were stopped at 
Vareiiiies, and brought back to Paris, but from that time 
were regarded as tiait(»rs to France. She bad yet two 
more chances. She might liiive thrown herself into the 
hands of Lariiavo, Diqjort, and the constitutional party of 
the constituent a>.senibly, \vln» w’cre ready to rally found 
their coiihtitutional king, but she would not trust them or 
take their advice. 'When she was at the end of her power, 
when llic Tuil erics liad bi‘en stormed, and slie was in 
prison, and the. re[uibjie pn^ciaimed, Dumouriez was ready, 
after hi.s victory of Wliny, to turn his army on Paris, 
dissolve the .[acobins, and re-establish the old constitution, 
but -die Would n(»t trust liiin. It was her last chance. 
When omre the repiiblii; was proclaimed, it w’as evident 
that Louis must die both to cement its foundations and to 
remove a dangerous centre of reaction ; and in January 
1703 Marie Antoinette became a widow, never to the last 
recognizing that she had ‘f'acrificed her husbaud to her 
<d»stinacy and self-will. Harrowing descriptions have been 
given of her treatment in prison during the few remaining 
months of her life, but, llmugli she was separated from her 
children, .sin* liad evtay material conjfort. no losa ft BUni 
than 1110 livres ueing spent on her food alone, between 
August and Oclnber, at the rate of 15 livres .a. day* At 
last her trial came on,-- a mock trial indeed, as ajl.l^wo t>f 
the time, for lier execution wiia determined before sbc^camc 
before the tribunal. Much has been said of .thl| 
charges nnidc against her; but, shameful as they.-yaro» they 
wvrv. based on a confes.sion niade by her Bon^whicb, though 
}»robably forced from him and utterly falflo^ was^yet put in 
. cividence. The trial was soon over, and qtf 
October IG, 1793, she was guillotined*' 
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It 13 hard to ai)eak of Marie Antoinette with justice ; her faults 
wove caused by her education and position rather than her nature, 
and slie expiated them far mote bitterly than was deserved. She 
was thoroughly imbued Avith the imperial and absolutist ideas of 
Mnria Tlnsresa, and had noithor the heart nor the undt rslainling to 
sympathizo with the aspirations of the lov^cr classfis. Her love, of 
pleasure and of display rained both her ehnrae.tcr miil her reputation 
lu hor )>rosperous years, and yet, after a careful exsiiuinalUm of nuniy 
of the libels against her, it may be asserted with eoiithli-n.-e that 
she was personally a virtuous woman, though alway.s ajijM ani.g u Im* 
the very reverse. Iniioceiu-o is not always its own .iml 

circumspeotioii is os necosaary for a jpieeii ;ls for any .ith« i \\«»maii. 
Her condihet throughout the Revolution is heart -rending ; wi*, wlm 
live after the troubled times, <;au see. her errois ami tin* n-sulu n| 
her pride Vhd her capriee, hut at tin* time she wa^ the niil\ imii- 
vidual of the royal family who could ius[)irc the devutinti whieh 
is always paid to a strong character. In tlm Marii* Anloifu ite \vh<. 
aufTcred on the guillotine we pity, not the ph Msui<'-h»ving <pn rii, 
not the widow, who hud kept her hushaud against liis mil in th“ 
wrong course, not the woman, who throughout her marrid lifi* 
did liOt scruple to .show lier contempt for her slow and heavy l.ut 
good-natured and loving king, luit the little; princc.ss, sainite i 'l tu 
state policy, and oast uneducated and without a le lpir iut'> tlie 
frivolous court of France, not Ij) b»i loved, hut to he su -piM le.l hy 
all around her, arnl eventually to he liated hy the wlujh- ]>. opie ot 
France.** 

For lives and ineinoir.s of Marie tt»* br-fen* lsr.;l. ns wi II ns « n m.k iturs 

of btndeiit is referred to a eoToiilcre ;uid caiefiil bin liililn.;;! .ipliv . < mi 

tftlncd: lu M. do Ixisillie/H /.I/ I’n/ie \rttmJirttr, I'.'iiis, Isiil. Mis umk 

however, contains niuiiy foi'K^'d IiMIimh, viniinidri^ h, n in > . .m.i i. i.. i., tji, 
questloiiof Marie Aiit4)Uiette'N]>nlil]>lu‘ii Iett(‘i s. IIhmc • iin be n • ilmii.r o ai v i v 
many fabllciitlons by iiut(i;;iii|in maUri.s Im aiif(i>;ia]»li cellei tms .tie ]eibii‘>li< 'I is 
uatllOnf^ In D’llnnnNtcln, sjiontittm r inHitt' ilr .lAi/ ?. \utt<i t f(. I’.ins 
1864; Jind in Fculllet des (.Sau-heH, /.hz/m A'IV, Mtirit Autttfi' ti, . ,t 
J^IUabeth, leltrcx vt doramm^a I’.ii K. isn.'>. 'ihe f.iKltv «>l tin-.- butrs 

wa.H shown by I’mfcssor Vou .S^bel nuij by .M. in Itu* /;. r;.e . htm 

and still more clearly in tlie laiti I's .ippeiidi.x to liis (,ust.iv,- /// «/ ht 
toHT de rrancif^ PhHs, ls(i7. I'l* .study .^Iil^e Xntnineite ,tN s'e- I'.ilSx im.i i!r 

HtndOUt must consult Von Ann th’.s Tiinneions ]iu>)1k aliens nn lu-i .md ]<« i nicth. i 
and hrothora, nud part let ilurlv Vnntli and <• ltr«»y, Murn \utri-ht„ r .n 

i^powktMif $ecrHe fHtn* ♦/ /c t'fnil'' >if lA no/ ,|e.-, .vf .//. 

3 vuls., 1874, In which Muiii* Ant. daily nte fort.n \e.ii’- fi.mi Mii. v.,,, 
ill described for her mothers oy>n eys. l-.’n* tb.* affmi oi tb i. .d , 

OarlyJe's B*My. For her inuii iMinnnoit. tii.d. an. I exc(nti.>ii < f I ii' I 
Tribunal iUi'otntummiire^MA, i., and tiie sainc .lutboi s lA// o An'. u oft / ! 

Ctwctrrgerie^ Furls, lstt:i ill. M s > | 

MARIE DE FliANfM'l is out* of tin; ino^l 
figures in thu literary history of the Middh; A‘,o's. S]i<* 

is also one of the most luysterioiis. N’otliiiig i-. ktinwri 
of her except from her own .statements, wliiclt amount to 
little more than that ln‘r nanio was Mjuie ami her (oitiitry 
France, that she dotlieated tuie of her works to nn iinnanied 
king^ and another to a certain (Juunt William, Sin* i.s 
mentioned by Denks ryranuis, who >vas her coiiti ni[Mti,iiy, 
and who says that she was very ptipular, hut gi\cs no 
particulars. Attem[>ts Iniva; hcmi inadi* to iil* iitily' con- 
jecturally the king innl tin; ermiit, tin; ino<t juuhihlc 
hypotheses being that the former was Ifeiiry ill 
England, and the latter William J.(»ngs\\onl of S.dishiiry : 
that is to say, Marie lived in the half •»! tin* lihh 
centur^, and rather towiinls tin* hegiiiiiing than the I'li.l t»t 
that half. Her >vork which remains to us i.- entin h^ 
poetical, and by no means iiieon^iderahlc in exrviit. It 
falls naturally into three division.s. The iii>t e.m<i-t'^ of 
/aw or ’narrative poems in octo.sylhihie ronplet.-. 'riiere 
lito fourteen of them, the titles being (iuo*'iini\ 

JjH hr liisrhinavt'f^ Lainytl, tlrnr tt nnuits^ 

£« X«fW</c(*Hhe Niglitiiigale^'), J/’/A///, Ac f / ( "tin* 

Unhappy One (yftt'wnff tuffr, KfhhirJ/nr^/raf, //A>//r. 
Th^doUgest of these contains nearly twelve Inimlreil line*' ; 
the* shortest only just exceeds a hundred. The term A// i.-^ 
of -Breton origin, urul is believed to have had refeiem e 
Ol^igirially' to the kind of music to which it wa.s i»erlormed. 
But in Harit/ it is simply a short romance, generally of :m 
anlatbry character. The merits of these poems are vi r\ 
great;' They have much tenderness and (h licacy of 
explnteaion, flowing and melodious verse, and not a little 
daacriptiyo power. ThoMlialect is deoitledly Norman in 
ohambtar,’ had English words occasionally occur, hut ari* 
invariably explained in French. Some of these poems won' 
paraphraaed .by the late Mr O’Shaughnessy in his Au//^- 
-#Va 9 M;«(Iiondi)n, 1872 ), but tho translator indulged to mioIi 


an extent in. amplification that the effect is very dissimilar 
to that of the original. The second division of jM-arie s 
work is of less poetical but of great(*r general interest. It 
consists of an Ysopet (a general term in tlie Mhldle Ages 
for a collection of fable.s) of ono hundred and three fables, 
of which Marie tells us that Ifenry Pieaueli rk translated it 
from Latin into English, and lliat lor tin- Inve oi Cuiint 
William, “‘the most valiant of thi.'x reilm,” slu-, hei.st'lf 
rhymed it from English into French. 'I'le- fahles uiv 
exceedingly well told, with a Jiveline.s.s, elegain'e ot vi rse, 
and ingenious aptiukssof moral whieli inak(‘ Mini * a wmthy 
foremnner of La Fontaine. The (]ue.>tion has lu en (h h.ited 
whether the grout fabulist was acquainted with In r wm k. 
All that can be said is that, thoiigli it is by no means 
impo.ssible, and from internal evidence not e\en wholK 
improbable, it cannot be said to be very likely. 'I’lie tliinl 
of Marie's works i.s a poem of two thousand threi* liiindreil 
ver.ses, di'.scrihing the jmrgatory of Saint ratrick, wiitten 
at the request of an nirnleiitilleil p*'*^^*^^***^^ ' 
w'orship. Marie ha.s bien hmger ainl belter known tlian 
mos,t of the poets of niedia‘\al France, and pL‘rha[»s .>he has 
heoii relatively a little overvalued, but her positive, 
exrellence is very considerable. Her .^tyl“ i.s a i:ooil 
example of the pure and highly oigimi/Ad language of 
the i;>tlx century; and de.^pite it.s gnat Jige it (*im be 
iHMii by any per.son ae([U'.iinted with imHh in French with 
a very small expense of attention, ami with hut .slight use 
of ghbssaries. 

'I'ln* .sl.nnl.ird cditi«ni of ^biiic’.'j uoilv> is l»v U. 'I' l»*M'pi»*ftirl , 
!2 \ol.;., r.uis, lM!(). 

.M All! I^XHAl ), ono of tin; prettiest and nio--l ticum‘nted 
watering places on tin; (’ontinonl of J'Ain»pe, with .i slafion 
(about. 1,| inile.s S. E. of tin; town) t»n tin* K.ii.sit .jjranz 
do.'.eiihs Railway, lies in a ])lea-^ant \alley in the di.strict of 
Te[)l, in the north -w (‘.-t of Rnhemia, abmii L md' " '-mitli 
of Carlsbad, and nearly 20t)(i feet above the k\el I'f the 



IMaii ni Maru iilia.i. 


si*a. The gently sloping bilks which eiicln • jt nii loi .-nii-. 
except the south are picturi'squely wimmIi'I \.iili li.cjmnt 
[line forests. The town has an attr.uti\t ai'd tlcau a[»- 
[le.irance. and is anqdy provided will] l ii'l lnn',' l"i tin* 
lodging and amusement i)f it.< thiit'c; !, 1 lon-and animal 
viatoi*', inebuling a theatre and a i n-. .• knrliam 'I'he 
hand.soiin' Roman t/atholie ehmeh aiel tim tasteful little. 
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Kiiirlish churcli ure anior.^^ flu* cbict ornamoiits of the 
pluic. TIu! springs rejsciniiK^ tlit)se of Carlsbud, except 
thiit tlu'v iiri‘ and cimlaiii nearly twice the quantity 

ni' imitative salt-. TIil' water is u.stid botli iiiLerniilly and 
oxtcriially, aiul \> dccimd ctlioacious in disorders of the 
stniiiai h and ulln '- "i_Mn . skin disLascs, and nervous 

cnnqdaiiits. Ai' >iil oia' million boltlcs urn annually ex- 
d'ho I'lii ii;\r )jii)li.im*‘s of .Maricid)ad also include 
llic usj of go.tt-’ milk wlifv. and ]»inc-conc, and gas 

l)atlI'^. 'riic t Ian Hr i> Ic-aidi} anil l»racinn\ the' mean 
annii d t ‘inj L ia;ui\ I'ciim' aboiil -In ’ Falir. d’lic springs of 
Alaricnhad. lii M-n [ML\iou-l\ used In the peasantry ol the 
di.>lM'’t, lii.-l I am-. iiiLo gcneuil notice about the beginning 
of tills Ci.M:ai\ l)jio!j_i)i the in^tranlcntality of I>r Nelir, 
towii iji a iminiiinciil was erected Jicrc in ISoT. Tliey 
bi'lmi.: In iljc rich abbey of 'Fetd, which lies about U miles 
lifiii- < I't. d'lie pri m.iiient popalation of Marienbiiil was 
a* tije ccii.-»n- ol 

M A I J 1 1 "\ Tj 1 * 1 \( ^ (in l*olish, 7), the cliiet town of 

1 eiie’.e in the di-iricl of Daiitzic, J'rus^ia, lies IM) miles 
Jo tlie souih-j. A-t of l)antzic, in a fertile plain on the 
iiglit bank of the Xogal, a rliannel of tin- Vistula, lierc 
spiniud by a handsome i.uhvjiy l)iidj,e and by a bridge 
of boats Maiiciibiii LC contains a large chemical w'ool 
cleaning woik and .•'evi.ral other t:icl«»ries, carries on 
a con-i J-T trade in grain, wood, limn, feathers, iiiid 
bru-li •'>, ami i.'* the seat of inq»orlant i-.ittlc, liorsc, and 
Wool in irkels. Its cdiieational iii-titulions include a 
gymn i-iiim and a Ih’ore.-tant normal m-Iku.I, In the old 
inirket [dace, many of the Inm-cs in whieli arc built with 
arcivit*'. in the Itaiiin sl\ le, stand- a Gothie ti»wn-hoiise, 
dating lioni the end of tiie I tth c ntiUN. The town is 
aKd emlvdli-hed with a gtMid statue of l‘'nderiid\ tlie tireal, 
w*ho added till- di-tiift in I’lu-da, and a immuinent com 
meiiiuiMting the war<.)f 1 S 7 (» 71 . d'lie [jopulatioii m I8S0 
Was .M arieiibiirg is chieily intcrL.sting from it.s 

ha\iiig bi:< n ba* a e- ntiiry and a half tin* n-.-idence id tlie 
grand m.i-teis td* the d’eiilnnic order. Tlie Jaige castle 
<*f the onler li i;.- was origin illy bainded in l’J7l a- the 
se.it t»f a -iiiqde ettmman.h iy ag.un-t the pagan rrussians, 
il l’ in l.‘»i).i lie* ii'*id juartiTs ot the giMinl master weie 
tran-l*i’pd liiiie r tiom Vinic»*, and tlie “ Marienbiirger 
S'-hlo-s '.toll became one of the J;irge-t ami most 
.^tr Migly foi t iiied bmldinir-s in (li‘rman\. 1 hi the. decline 
ot the i»i<hr in the middle nf the loth century, the 
c.i'llc pi— ed into the li.iiids of tjje l^dl*.^, by whom 
it was allo'Ard to f.ill int«i neglei l and decay. It 

Cline iiiU) the po.— e..>i(jii of in 177 -, and was 

♦ ■•rriullv restored at lie* beginning of the j>re<enl century. 
'J’Jii- int ■rrstiijg ;oid curious laiilding con-i.-ts of tliree 
put', tin A):e or lloln* Sehlo-s, the Mittel Scldo.'ts, and tin* 
Voi'oiij It 1^ imilt (d l»rii*k, in a fl^le of architectuie 
pf'jtiliai to the ll.iltii [.ro\ inec-, and i.s undoubtedly one 
Ol the m • I iiji[».»it int .'‘ccular bnilding*' of the .Middle 

A J ' in G' I 111 tiiy. 
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r / e / 1 ‘y’h r - I/./,- . .H,#// 7, IJ. riia. 1 sg- . Vi>i;rt'-s 

^ M'li'iiin. I)*!':, 1 -g I ; .'il'd H> Ijj-in s 
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.MAlMl.l I A, a city <•! the I nit* il Stale.s, the i-apital of 
\Va-.hin.» -o ‘ ''. 1111 %, tdno. pi ^ on the, liidit bank of the 
()hio, at lh“ lie. 'll), ,,{ ij,,. y| u kiiigiim, miles south-east 
of ('olumiai-, aiip] I th‘- •■i't‘.rn terminn- of the Marietta 
and (T.iciuiiiM Ihnli-.a i. .md liie, .-ontliein teiminii.s of the 
t'l.’VejanI and .Msii-tii l.’ulroad. The Mirroiindiiig 
coiintfv lieiiij lif li ill |. liol. 'sm, iion, and coal, the city 
hi' iiC'-ome tie: -op of n 1 ionin Idi-i ddo irnln.-tiy in the 
.'hill'* HI 0,1 woik". ir-.ii I'.'imb i< and machine - hop-., a 
r ro-j iiiid, I jiiie rn and « iii i:r/‘ . f .n-, bn k'-t, and chair 
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maintained by voluntary endowment and subscription, is 
a nourishing institution, with eight instructors and a 
library of ii5,000 volumes, occupying a fine group of 
buildings in the midst of extensive grounds. Tlie popula- 
tion of the city has risen from 3175 in 1850 to 5444 in 
1880. At tbo latter date the township, which iimlude.s 
the village of Ilarmar (1572), contained 8830 persons. 

iMarictta, foiiiHlcd in 17S.S hy (loucral Putnam, and iiainod in 
honour of Mnrii* Antoiin ltc, is tlic oldest town in Ohio. It in 
hiiilt on ihf .site of a n niarkahlc group of yirclustoric inonuniciits 
Hu* largest of wliiili :iie t\\«» enelo.-ures, re.spectivoly #40 ?iiid ‘20 
aep s in rxtriit, loiiiif'l h\ Walls from 20 to JJO feot broad at tlie 
base, ami .still 111 -miie ]ilaees .iml t» feet liigli. Sce'’8<piier and 
Mtmn nif Ills of fit t Missis.si/>pi J\illcy. 

AlAb’lhyrTK, Ai <.i srn FRiauNA^fD rRANr;ois, eldcM- son 
of Francois F. ^laricttc, advocate uiid towii-clerk of 
r>oulogne-.sur Mcr, was born in tluit town on the 11th of 
February Fducated at the Loulogne numici|)al 

college, he distingiiislicd himself in geometry, physics, 
chemistry, 1 list i ay, Latin, Greek, and Ktiglisb. lie also 
evinced a remarkable talent for art. In 1831), when but 
eighteen years of agi‘, he went to England in the capacity 
of [irofcs.soi* of Frcn(‘li and drawing at a boys’ school at 
Stratford on Avon, vvhicli occiqiatioii he exchanged in 
18 H) fur that of pattern designer to a ribbon manufacturer 
at Covcntr\. Weary of ill paid exile, he returned that 
same year to Loulogne, nsiiined Lis interrupted* studies, 
and in ^larcli 1811 took bis baclielor’s degree (with 
hommiable nienti.ai) at Douai. He now became a professor 
at the. college when' he h id formerly been a student, and 
foi some, year.- su[»t»lcnientcd his modest salary by giving 
piivate kssoiL-, and willing on historical and archieological 
sulijccis* for varimi.s local [)criodicals. In the meanwhile 
his cousin, Nestor 17 Hole, the friend and fellow-traveller 
of Gliainpollioij, died ; and upon Auguste ilariette devolved 
tin* i>ioiis ta.sk of sorting llic multitudinous papers of the 
deceased savant. 'Fhi‘ young man thenceforth became 
pa.ssionatcly intcicslcd in T'gyptology, devoted himself to 
tlie study of liicrogl) jilis and Go[itic, and in 1847 pub- 
li.du'd a A tffi/yf !•/(/(> of the Egyptian Gallery of 

the Loulogne Museum. 11 l bad now found his vocation, 
and ill 1819, bi ing apjmiiitcd to a subordinate position in 
the. Loiivie, left Loiilogni: for I’aiis. Entrusted shortly after 
with a(.TO\i‘nimciit inis-ion for the [uirposc* tif seeking and 
purchasing (.’optic, Syriac, Arabic, and Etliiopic MSS. for 
the national lollei'tion, he staited for Egypt in 1850. 
Soon after his arrival lie luadi* his celebrated diftcovery of 
llie ruins of thr Si rupeum and the subterraneous catacombs 
of the A|)i.s-lnills, buried for prol)ably some two thouBuml 
years under tin* sand.s of the Idbyan ilcsert (see vol, vii. p. 
773). His original mission being abandoned, funds were 
now advanced for tlie [irosecution of Lis researches, and 
he reinaineil in J'lgyj»t for four year.s, excavating, discover- 
ing, and dc.si>a.tcliing arclucological treasures to the 
Louvre, of w’liich mu.seum lu; was, on his return, appointed 
an as.sistant coii.scrvator. In 1858, by permission of his 
own <jJovcniini*nt, lie. accejRod the position of conservator 
of Egvjitian inomiinents to the ex-khedive, Ismail-Pasha, 
and Mi removed with liis family to Cairo. Ilis history 
till iiceforlh bcimmes a chronicle of unwearied exploration 
and brilliant .-success. Tin*, pyramid -fields of Memphis and 
Sakkara, and the iiccropoli.scs of Mcydiiin^ Abydos, and 
'I'hcbc.s were ran.<a< ked for sepulchral treasures; the great 
tefnpl(i.sof Jlendcrah and Edfoo w'ore disinterred, and, with 
their trri.s of thousands of inscriptions and bas-reliefs, 
re.^tored to the light of day; important excavations were 
carrictl out at Karnak, Medinet-Uabu, and Deir el- 
Laliari ; Tan is (the Zoan of the Bible) was partially 
explored in the. I>elta; and even Gebel Barkal in the far 
Soiiflini \va.'> made to yield inonuiiiexits of the Ethiopic kings. 
'JTic Sphinx was also bared to the rockdevel, and the famous 



M A 11- 

granite ami alabaster monument miscalled the “ Tumplo ut 
the Sphinx was discovered. In the incanv\ liile ^rariettu, 
raised siu*ccssivf3ly to the rank of bey and tlicn of paslnf, 
had founded the “Nicole Fran(;:use d’ftgypbduiiic’^ and the ; 
“ Institut ligypticii,” and created ah ovo the Tiuisfuni at ; 

Ihilak, the richest and by far the nmsl inten.^tin:^ 1 

Egyptian collection in the world. IIohoum and ordei.s ' 
were showered upon him. Poor in jnirse but rich in l.nni‘, 
he received in 18f)2 the grand cross of the Pe^^ion oi llnn«»ijr ■ 
and of the Mcdjidie, in I Sou the lleil K.i^de fin t *l.iss) 
of Prussia, in 1^57 the Italian order of SS. Munric- ainl 
Lazarus, and in 1S58 the Austrian order of Fianci- Jo . jih. 
In 1873 the Academy of [nscriptions deerird t<» Idm ihc 
great biennial prize of 20,001) francs, and in IsTs )„. ' 

was elected a member of tlie Inslituto. lie .m ! 

honorary member of most of the learneil socit lie. of J‘jir.i|H-. ' 
Though of herculean stronglli and indoinitnblL* oncr^v. Ip* 
was not proof against over-work of all kiinU, pliyi-ical, 
mental, and oflkial. IVost rated in 1S77 l»y a iir.t alt.nu 
of the insidious nialady fnan wliich only dciiU ich-.Kcd 
him, he lingered for a few years, working to tin*, hi-t, an.l 
died at Cairo January 10, IS^I. Ilis lemuins, cjkIciv.mI 
in an ancient Egyptian sarcophagus clm.-cn by him. elf for 
that purpose, are interred within the ]»nTincU of tliemmcnin- 
gardcn at P)nlak, facing the ('iitrnnce to tli.it nnrix.dl-d 
collectbm which is his own noblest inonmneiit. 

Of Alarii'tlc’s inimcrous mnl iin|»fir1:inl curitnl.ntitiii . i.. ili/* 
liteniturci of K;fyi»t(ilogN , \\r nuiv ujliv umi,. li.r i..]lf.An.'; 

works, wliich arc ii(»t only disTin'/iji-.litMl for ll.fii .nrlitiou .n.l 
ivcouraoy, hut for the cxipiisitc* nt st\lr v.itli uln ii i;p\ .m- 
written; — Si'nfpium tfr Minf/this^ folio, :iii i n.llf.v.iti:' 

years; Dendurah, li\c Iblius .md on** It.., Is?; 7o , /^'// > i 

folios and oinj 4to, bs7U ; Kitrthtl, fhlio mu. I li<., l^/r. , />. / 
ef-Bah*m\ folio and 4to, 1>77; A/s/, s //»'.■./. -.oz/m/. /• s ./ . .. , . . <,• 
AkrTi/rX', folio, ly7.''» ; (ioftf/ntfur d.u vi\ , n, , 

1804 70 ; ih' I'histon't' t !' loin r.ljli.ii... |•f;l ,| % 

lIiH Inst, and one of Ins most nujioitUnt work-, /.« . M,. t • %• 

dc VAnritu. Einpiir^ text nud illiisiratioMs l.nsnin! .{ tj t!..* 
original MSS., folio, i.s now in eomse of j.ijblit ..It. 1 |.\ 
I’rofcssor ( k Maspero, 

MARIONOLLT, CIiovanxi df/, a notable h:i\cl]or lo 
the far East of the 1 Ith centurv, bmu probablv priei i.» 
1290, and sprung from a mdile family in I'loreiia*. Tlie 
family is long extinct, but a .street near the eathcdral (\ ia 
de' Oerretani) formerly bon; the name of tlie .Miirignolli. 

In vol. V. pp. G28 21) some aceount has bemi givi n of tin* 
extraordinary episode, of intereour.^e between Eiiii.[»e aiul 
China in the first half of the I 4 th century. In tlicie 
arrived at Avignon, where Ikniedict \Il. held his court, an : 
embassy from the great khan of Cathay, bearing letteis ' 
to the pontiff from tlie khan himself, and from certain 
Christian nobles of the Alan racp in Ids serviee. Tin 
latter represented that they had been eiglit years without 
a spiritual guide, and earnestly desired one. The pt»j»e i 
replied Jo the letters, and appointed four eeele.siastli.^ :is his 
legates to the khaiTs court. The name of .Marigimlli, a 
Franciscan of some roi>uto for huiridng, appears, a- Jt»iiii 
of Florence, third on the letter."*of comnussimi, AVe know 
not what became of his colleagues; he was the ehiel if 
not the solo envoy who actually went. 

The mission left Avignon in December 133S, j.ickrd up 
the Tartar envoys at ^'aplcs, and sailed across ilu* PJack 
Sea to Caffa, whence they travelled to the lamrt of 
Mohammed UAek, khan •'[ the Golden Horde, at Saiui “H 
the Volga. The klian cniertained them hospitably^ duiing 
the winter of 1331K40, and then sent them across the 
ateppea to Armalec or Almaligh, the northern sent of the 
house of Chaghatai, in what, is now the .province o\' Hi. 
“There,” says Marignolli, “ wo built a church, lu»nudit a 
piece of ground. . . . sung mns.es, aiuL bapti/cil sixmal 
persons, notwithstanding that only the year befoiv the 
bishop and six other minor friars had there uiuleigo-e 
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glorious martyrdom for ChriJs salvatimi.” b^nittnig 
Almaligh in 1311, they seem t'» Icuc naelud l'» kiiig 


(by way' of Kamil or Hand) iiitMuy m Jin^; l.ill*. J'licv 
were well veeeivecl by the reigning kli.m, ilic la t tif tJie 
Mongol dynasty in China. 

“ JJh* gj.iinl IvJiain, when In* hclc-M .jn- k .■ . ,, , 

.iiiil till- jui' o-nt .. wllli hi--, h .i.,l «li', r .j; 

(•il N.ijih .) |.M», wiili I h ir ■n]! v.!i. , : ... 

i « i| it 1 V . 1 m 1 11..^ di li”liii .1, M .1 . ' 1 1. ' ! , i. ' ■ ; ’ . 1 

'• I'.ttiiiig VihI w lit-M I I nifii-d I Ic k I till ,m 

liiil !■ (i\.d \ f-ta ni'-iil w it li .1 \i-r\ In. . I - I 1, 1 • ' , , .,.4 

‘‘lln!i.^ .-rill jii.-i'ii-i wlnha ^ /- /i \ 

'll til it ]i.d'i. t* 111- ilv,.-!!’- \n'i .vii. ’> .! ' .-it 

\^ \^ t mil ■! I 1)1 -iDw.-il :i inll hiMn’dn ti.m, w 
Inniiilil ' 


An entrv in the (.Miiiiesi* annals 1i\n; 1 
.Mari'inulli's ])ri‘si‘n(:dinn bv its mention of tin .irri\..l nf 
the great liorM'.^ from the kingdom nf I’ul.m'j (/b/./-/,/ ..r 
l*hiro[»ct, oii'j of which was I I fc I G inchc'^ in l‘■nL:^'^, ativl 
G h fi S inchc-i high, and hkick all 

M irigiioJli st-ayrd at Hi-kiitg or < 'ainliah c tlin'c oj- lour 
ycti.^', alter whiili hi- li.i\clh-tl thinugh ea-vteui ('lijni to 
Z-iylon 01 ( hn \rii i;w q lit 1 iiig t'liini .ipjiaicnily in 

1 )ccL-mbi‘r 1317, anil n-.i'hing roliimluini /l\:nii;i!i! or 
(^luiloii ill M.dabar) in 1‘^ntrr wnk ot 1‘J}'^ At ilo tilace 
li*' iosind a cliurch o| tin- Litln ci'tiimiihinii, ^•[l.l>ably 
foundcil by J Ml daiin^ of Sf-vciac, wlmli.ul i.cni i n;, -.i-i i at ed 
bi Jiop tif Golumbuin by Pope John \\li. in 1 licto 

.iri-gnolli remained sixlc-n inontliH, alt"r wlin-h In- pro- 
ceeded on wliat s'-cnis a mt*^t ili'\ioiiN vny-.ej. . l-’o.t In 
xiritid the •■'hiiiie ol St 'rhnnias m-:ir llie nindi-rn \I idia-., 
aiid then proceedeil lo wh;U he calK the kiiirdiaii t;! iba. 
ami ideiil dies w’ll h the Slii-ba ot Seri[»tiii c. bid w Id. h ^ecin., 
Iroin various [nirt icular'^ to l;a\c bei-n .bi\a. ’rakiim -hip 
again for Malabar on liis way to Kur.'p -. le i in 1 iindct cd 
great storms, of which la- gi\es an irii.igin.it 1\ r m. . .»ui.t • 

. . . J’hi- N. .1 ’i if i 11 tlem ..ml ill pn ; . II : 'I I , 1 IV !!\ 1 ijg 

h;.. \\ln.-ii, a . til- \ pi-,..!, -I.u p. 1 ..n- 1 imik . 

Vvliibt tiiir.i, 1 i-nciiiit-.l iintDii.'lit.l |.\ (.iiil’, ..'i . . .m ! \iMm 

*it th«‘ biidv of < 'hi ivt whj. h I i-imi. i v\i 5 h n . , ii.-'l U.c 1 ^h th-‘ 
jm-iit-, t>f lh*‘ gloiioiu Vii gill .md ft' M rl O'. 

Tl.ey^ found shelter in the bttle pvut of /’.)-.///,( lU ru 
w.-ila or Leiberyn) in the souili w. vt of but ln-r. 

the legate fell inli^ the h.iiid^ of ‘‘accit.iln t\rai»t ( oy.i 
Jan (Khoja Julian), an eiiiuu-h and an :ueiii-i-d n, ' 

aaIio professod lo treat liim wilii all ilv-le rem-c, Imt li.-t.nmd 
him four iiionlli.s, and plundered all tlu* jitts and ('!.d»rn 
i.irltievs tli.it he wa.s e.iriying home. 'riii> li. t jd.i.ii in 
‘•Seyllau'’ enables Mari'giiolli (o give. ;i \aiiity .a muhmi.^ 
particulars ri'gai ding Adam's JV-.d; and eflei m.ir\i-l- 
After thi.s w'e have only fiMgineiii.iry notit i.-s, .vhoumg (hal 
lies route to Kiirojio lay by Oj-mn/, the iiiit.s ».i Ikdit-l, 
Ikighdad, Mosul, Aleppo ("whcie. then- were m.iiiy ('hri.-> 
tiaiis who dressed after tlie laitin laslm.n, aiul >poke a 
language very near the French ; at any rate like tin* I’nncli 
i\\' ( \prus ”), ami theiiei. to l)ania.vciM ami JeiU''.tKm. In 
137)3 ho arrived at A\ iiduiii, and deli\eied a h-trei In ni 
the great kh.in to Pope Iniioi-eid \'I. In tlu lolh.'xin^^ 
year the ernjieror (Jiarle.s IV., on a Ai.sil to Italy, made 


Marignolli one of hi-i chaplain.'^. J^oon aftir, tlu- j.. pi 
madt‘. liiiii bislio[» of Ihsigmiiio . but lie .-'miiis lu i.,-j\e 
been in no Inirry to reside tlu-re. lie apj'eat.s t.. i ,;v.- 

aeeom[»aiiieil the emperor to Prague ; iti lo.'di he 1 (. .md 

aeting av eiixoy lo the pope tiom Floieiiee ; an.i o'. 1.- -7 

he i-s at Hologmi. We know not when he ilied. li • i..'i 

trace of Marignolli i.s a letter ad/lre-s. d {,. .-a !-i ii 

wa-; fotuid ]\\<{ century anumg tile ncoiil-. in 1 .. « ! .j-i- i 

labrary at I'rague. 'Idie writer i.s .m imiMfiii l i-. l-.-p <.•! 
.\rniau!i, e.i.-ily ident ilictl w ith Pinli.nd F:t b'.o’i .i -t i. iiii 
oil. fot* of the PlMIlci.st-ail'-:, who Ilad I-om. i. k.t iil y"\i' 


tro\ei.-A w it h ( >ckli ini and Fail 1. y 'I'h' . mj-'. - tii.il 

some iidentiou lui'l lu-'-u iutimat.-d fi.aii A\.’j':i.nut .m nding 
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^larignoUi to Iroland in connexion with matter^then in 
ilebute. The wrath of Fit/ Ralph ia sorely stirred at 
this, and he brandishes thf»sliillclah in a style of energetic 
metaphor very like what we have been used to from like 
quarters in later da 3 ^‘<. 

Fit/ Ualph’s laii^'uiigr had prohablj' a good deal of 

foundation. Tlo* nUiiy iiolfs of M.irignolli’s Eastern travels 

often contain inosi M\iil nimMiiluanco and gra|diie deseriptioii, but 
< 0!idum*il willi :ni im oiiiiui iit Y.niity, siiid an incoherent lapsij 
troni one tJiiuLf to .lUdthi r. in.iteluMl by notliiiig in literature but 
the coiiverh.iti-'ii "I Ml'' Niekli'by. 'I'liey liave no elaiin to In* called 
a iiJirraiive. .ml it k with no small ]»aiii.s that anything like a 
narr.itive <Mn Iw -‘d out ofthoni. Indt'ed the nnule in which 
Uiey \\fif i‘h. ii- d •■mi4»nsly illustrales how little inedi.wal travelh*rs 
tln>ni;ht of jur-iii* ition. 'riie euipert)!* Tharlt'S, instead of urging 
his «-lia|.I.iiii }«» wiil*' a hi''tory ol liis vast journeys, .s»‘t him to the 
rejnignaiii ta kol U t-asriiig the aiui.ils lioliemia ; and ln‘ con 
soh *l liim-elf lt\ salting the insijii»l stall' hy interjuilntioiis, li ^nuitos 
\lf /.i"-'., I'l l.i', leeolle.Uions of Asiatic tl.ivel. 

'ii'iiis to have luitn-isl the work till 17<18, when the 
rlii«'ni'‘l4* v.,!' puMishi'd in vnl. li. \\\i' }Ln\iiii}ruta Hist. Hithmiiie. 

tnit' hfi by Eallu r (Jelasiiiv* Dohmu*. lUit, though 

Maiigtinlli was finis at last in ts |m*, mi mic setuus to liave reait 
(nni till 18 l‘o. wlieii .m inti-resting papi'r on his travels was pub- 
(ishfil hy .1. (1. Meiiuit. The lat«- I’mfcssor Ktinsliiiann of 
Muni'h al>o d« \*>tnl in the suliji-et mn- of a seii» s of very iiitidli- 
gent pai-t'is on tln‘ i.ct'l»‘si.isli( al UaMllcis of the Middle Ages. 
And til*' wlnile of th»* passagi-s hearing on the jouiiiey weo^ *‘\- 
eerptiMl, tiiiii-'! it« »1, .ind i <»mnienleil on !>} Col. 11. \'ule in a eol- 
’ei ti'Ui printi d in ] ''*>♦.5. 

.\/n.'ui,i), n*,i //ic/.-iwiM. <( I , \’i' , I*. (;«'Iasiu'« DoIuht ti .S. riitheriuft. 

ti'iii. II l7iiS; Minicit. in \UhantV. thr A. /itthin. (ii .wflirfi. tirr i\ isst h- 

Ml , lvuIl^ttIla:Ml. in //i '/or / rn •'•»» p/ulh'jKo i.ivl 
li.l. \\\\M, ivit. Tol,T'*.5. Muiiioii, ]"'*!♦ ; W iKUrnur .1 Min»iuin, \ii.; 

Slmrale I, aj. f M 'isiN Sr/iphi/t* Tnnui S. rrttmiH't m U'nt/- 

iltt'ifo iJiijiif ^ i 'ti’hiii/ itnJ ffit* Kaw Th>th»‘) , Ihili. Sm*,, (IT. ^.) 

MAlvK This name has bion given to several 

plants, of wliicli tlic following are the best known: -- 
ntil'iiutlis, L., tlie pot marigold ; (nrfity 

I.., the African marigold ; T. E., the French 

marigold ; and Chrf/s*tnflt('iamiL the corn marigold. 

All tlieto belong to the order ( ^omjtnsifir ; but C/df/ni 
pnhist, /.y, L., the marsh marigold, is a rLinunculaceoiis 
[ilatil. ^ 

The III’ 't-iii Jilt iuimd is tlic familiar ganieii jdant with 
lai:»"e oMiige-cnloiiied blocvsoiii^, and is a native of the 
ne iih/'A -N of .'‘onthrrn Fuii‘[»e vi. p. 4.M). 

It i< iiiii-'evu il. the “ ray ” llorot'' bi in ; feiiivde, the “disk ” 
iinrnts nial is and the <hiiible variety' have* been in 

4'ultivati'»u for at Ka''t thr* e huiidr I y'ears, as wel as a 
jiroliferiun f um, pndihrti, or tin; "fruitful m.irig 
of ( ler.irJ p. in which Miiall tlower lu-ads 

proceed fioiu b'jiieatli tile ei n unifen ijee 4)f l)ie flower. Tlic 
iignre of ‘‘the gre.itc-t double maiigolrl,” (\ nn/lfi flora 
uof.ri/ti'i^ given by (ierard (/.i., p. f)0lj) is larger tliaii must 
.-'pfjcimen^ n'»\v .M-en, lu iiig d inches in diameter. Ho 
r.-ruark-' of “tlio marigolde ' tliat it i.s called ( ah /ohfla 
‘•imif t» be seeiie to tlower in the calends tif almost 
l U'.-iie m‘>icth.'' It was .su]i|»o>e*d to have several .speeilic 
\htiij-, but they are now discredited. “The marigold, 
that <: a.' to bed wi' the Min/' is mentioned by iShuke.speare, 
UV//''/ ' 7*'///, i\. .‘b 

7’o/*/ t, 1,., .-md T, nvrto^ L. (DC., /Voi/., v. p. 
Cb'i;, ill'.* Fii lull ainl Afrieati marig-ilds, are natives of 
Me.xii o, arid ale C'lually familiar g inh n jdant.s, liaving been 
lorej in f-ultiv.ii ion. (Ji r.ird ligiires four varietie.s of /Vo-s* 
a friron,/.^^ of thf 'inghj and doulile kind.'^ (/.c., p, GDI)) ; but 
they do not ai.p* ar to be specitieally <listinct ; indeed 
Parkin.o'in (/'// , p. dO'b IGl’H) regarded them as one. 
Jje.'.idc'^ the, above -j,f ri. tlio tolh»wing have been intro- 
duced later, T. I mi. hi, (’.iv., 7\ also from Mexh*o, 

f. id 7\ Imiinfofia, from Pem /'[lemsle.yV Ilomlhook of 

Hanhj Ac., p. i»l7;. 

^ lOltnn •! m, y^^ffftini^ L., the yillow corn maiigold, is 

indigenous to fireal Ijiitain, and is frerjuent in i-orn-fields 
in must [‘.irt.s of Kngland. dcroetion tif the fre.sh plant 
gathered before iluweiing aeiid, and i.s .,aid iu be useful 


medicinally. When dried it has been employed as hay 
"h is also used in Germany for dyeing yellow (Baxter, Ji7%t 
Wen, of Pl,^ yoL iv. 306). Gerard observes that iu his 
day *‘the stulke and leaues of OorM! Marigolde, os 
Dioscorides saith, are eaten another potherb^ are.” 

Caltha palustris, L., the marsh marigold^ the winking 
Mary-buds ” of Shakespeare {Cfjmh,^ li. 3)) is. a common 
British plant in marshy meadows and. beside v^ater. It 
bears cordate leaves, the flowers having golden yellow 
calyx but no coroJlu, and blossoming in March' and ApriL, 
The flower-buds preserved in salted vinegar a good 
substitute for capers. A double-flowered variety' is often, 
cultivated, and is occasionally found wild (Baxteri l,c,^ 
voL ii. 153). - ' 

MARINES. With all maritime nations, especially if 
they be insular and capable of taking tlie olfonsive in war, 
there must freipicntly bo casus in which naval operations 
can be supplcnieiitud by the landing of a forc'a The ^ 
armament, equipment, and discipline of the armies,. and 
navies of such nut ions were in early days practically alike. 
But with the introduction of more regular levies' and ^ 
better organi/ation arose the necessity for having on board 
ships-of-war an armed body organized to meet the altered 
condition of things. Sailors were but engaged for periods 
during which shij^s were commissioned ; and their previous 
I history and training did not tend to furnish the piaterial 
j recpiired. K'eguhir armies on slioro called for disciplined 
! forces afloat,— that is to say, for marines, or sea Boldiere, 
i who should Jiavi; the steadiness of the troops of the line, 
j bo accustomed to the. peculiar duties of ship life, and be 
' subordinate to tlu‘ naval authorities, 
j JVcvious to IfliH the British navy had been manned 
J chiefly by “ iiiqu ehs ’’ ; but in that year an order in council 
I appeared, autliori/ing the formation of a force of 1200 
I soldiens, in six eonquinies, l4» be raised for Hoa service 
during the Dutch War. Probably it was recruited from 
the J.omion Trained Bands, as the Royal Marines, with 
j the .‘3d battalion of the Creiiadier Guards, the East Kent 
Regiment, [OmI tlie Bnyal London Militiu, alone possess the 
privilege of marrhing through the city with colours, flying;? 
and bavonets ti.vcd. Recruit.^ were also obtam^ from the 
fo(»t guards ; aiirl in IbTii companies of ’ tfleguards were 
I enqdoyed on shi]d»i»ard. The Army List of 1084 shows 
for the fir.st time the tugiini/rd battalion of marines, in 
H.R.H. th(> dukiMif York and Albany’s maritime regiment 
of f4>()t or “Admiral’s Begimeiit,” which, iu that year, 
mustered ou Putney Heath t welve companies, with a full 
j proportion of otlir ers. This stood third in seniority in the 
j line, and eventually became tlm (kddstream Guards j the 
‘Itli, or “ Holland Regiment,” which also sent companies 
to .«e;i, and had like tlie alM)vc regiment been raised by the 
(.'ity of l^iondon, taking its place as 3d or Old Bull’s.” 
Several other maritime re.giments were huccc 88 ivel 3 ^ formed 
and dl'^banderl, until, in 1702, (^ueen Anno- directed the 
addition to the army (»f six regiments as a marine corps, 
while si.x exi.'^ting regiments were also appointed ‘*for sea 
.service.” These were, done away with in 1714, threc.«only 
being retained, a.s the 30tli, .‘list, and 32d of tho line. 
Independent companies, for service in the„ West Indies, 
were also formed, becoming in 1742 the .49th foot. In 
173') six fre.sli r giments were levied, and augmented in 
1742 to ten, of 1000 men in ten companies each ; whfle 
three otliers were collected in America for cohmi&l dut}’. 

. Though conimanded by generals and colonels army, 
i they were to be quartered in the neigh.boad|opdj, of the 
I dock}"anl.s at l\)rtsrnoutli, Sheerness, Cbatliaixi^ Deptford, 

! Woolwich, and [‘lymoiitli ; and the proportion pf ofBcers, 
j viz., 100 men with a captain to twenty with i sttbaltemi 
I wii3 fixed fop the different classes of ^vpasiBils. , No field 
j oflicer was embarked unless a full battallOli wero sent. 1*^ 
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1 7 45 two other battalions wore specially raised for service 
at Capo Breton, becoming finally the fiOth and 51st foot; 
and ill 17 IG the ten regiments were restored to the army, 
taking rank from the iltli to the 53d. Previous to their 
disbandment as marines they had been partially under 
the orders of the loM high admiral. 

By an order in council of 1755 a force of GGOO men in 
50 companies was raised and definitely plaet d uruh r the 
naval authorities. They were to be stationrd at C’liutham, 
Portsmouth, and Plymouth, the Uli or Wot.Iwidi divi^.imi 
not being added until 1805 ; and this body was gradually 
increased to 19,000 men in 17G2, but reduced in 17f;3 to 
about 4600. Commissions ceased to be imreha .aiile, but j 
exchange with the army was, for a time, s^am f itmeil. 
Naval admirals and captains were appoint« <l gciu rah mul 
colonels of marines in 17G0, in n<‘r ol a ripn-. n ' 

tation from the comniandaiits of divisions that lliore ua.s 
an insuificient imnibcr of field oflicers '‘for the Miscipiim 
of the service.” This absurd anomaly cxi'^ted until is.'bj 
when these useless sinecures were aboli.'-lu-d. 1 

The revolt of tlie Amf?rican colonics in 1775 Jed, again, 
to an increase in the establishment, which by 1783 had 
reached 25,291 imm, — followed by a reduetion to 4 195 the 
ensuing year. So urgent was the demand for mariiM s 
during the struggle that men were frupiontly ciubailrd j 
untrained; yet, so popular was ilie seivic**, tlay t^till i 
“reciCited bettor in every part of tlie i^laiu 
army. Owing to this uinvist* jiolicy of 1 eduction, tln‘ force, 
on the outbreak of the Fiench War in 179-», had to be 
supplemented, as fornierl>, by eompaiiie> fjoni the bm ; 
and at its conclusion the, marine eoips again re;u hcil a tot d 
strength of more than 30,000 men, Put tlnii lui.l been 
differences between the military and iia\al autlioritje, a-; 
to the employment of soldiers from the army : mv th.ti fn in 
1815, when the numbers again fell to about ontui, llur*- I 
has been a steady increa^t‘, iinlil an establl-^ljim nt . iiitablc j 
to the W'ants of the nav}’ has l>een li.xed. I)uiiii;j the lon-‘ ■ 
war, moreover, the necessity for the formation oj a b.'dv 
of niarlne artillery hml become inerea-ingl\ .)[•[« aent. 'flit 
services of marines in this ea]».ieity had beefj ])ii \ iouviy i 
demanded during the Aineiiciin War, wlitii 1hc\ win- 
eiupl(»ye(l in the hiilf-nioon batleix and citadel ai Ibdilax, j 
and elsewhere in l)atti‘rit‘s on shore, as some of them had I 
been “trained in the sciwieeof great guns” b\ Lit utcii int j 
(fillespie, of the Boyal Aitilleiy. I\v an okKi* in cu«in( il 
of the I8tli August. 1804, tlu refor«*, “ in et)li^v tjlh’lice t»l j 
tho uicoiiveiiieiice uf embarkiiu: the Jvoyal .\rti)lLi\,” it ■ 
Avaa directed that one company of marine uiillery, conipj'-ed | 
of the most inlelligc'nt and experiiuiced otiieei< am! im u, 
should be formed at eacli dixision to be employed for lla* J 
training of the infantry, so a- tt> embark etti( ient artiiiciy I 
men in oUjit vessids beside.s “boml)s.” 'This f'*n e .-ulh n d j 
a reduction to t\M> companies in 1822, since uhitli datt. | 
it also has been steadily incroased ; and in 18t;2 the aitilleiy | 
companies were. sei)arated from tlie biLdit iiibmtiy ar.d j 
formed into a sejmrale diwisiem at Fort ( 'iimberhnid, . 
Port^nnmtli, whenev*. the headijuarter.s were t:an-fe!Kd to \ 
Eastney in 18G9. In 18G9 the. Woolwieh ilixbiou was i 
abolished, a depot for the training of n'eniits being fernu tl 
at Walmer. At present the Boyal Marina foret' in ml-ers 
48 companies of infantry and IG <»f artillery, sliowim,: a t 'lal 
force of 2532 artillery and 9802 infantry, at an expcmli 
turo of <£913,450. 

Each division of Royal Marines has a ((jf il fon e oflC, on. -,, 
xvlth a coloned (‘oiiiununlant, seennd eonuiiandant, 1 In iit> ii.oil- 
enlfinrla, 14 niujors. 20 eajit.iliis, ami 12 subnltmis, imiii'^iX' 
tlio divisional stairof inslrmittn.s orguinieiy, nm^keirx, iX. I! 
lieiuh] Harter stair, in bondon, con.si^ls of a d«*jiutN aml .iii .1 
udjiu.ant-g»aieral, kc. ; and tliere arc, in addiimn, llun- g. mrib, | 
three lie.ntcnant-gcncral.s, and .six inajoj -gi-nei.ds on tlic .i. nv 1'-'. | 
The men are recruited hy special i)arties; they are culn.Uil for I 


twelve years, with permission to re-engage fnr nin * more. All 
recruits undergo their preliminary training .it Walmei. and are tlnui 
tlraiVd to tin* suveriil divisions, - -tlio>.f w li<i kmcIi a hi-du rstaiularti 
iM'iug to volunteer tor tin- aitillti\. 'I’ln* .-iiiul.u.l for 

infantry and .'irtilleiy, and the system nf ]My, r.piipii « iit. |.. n.ion, 
ami dixd.sii)nal administration, .ire Mmil.n toil,..-.- ,,1 i|. line .md 
Royal ArtiJli'iv respeelively. Olliei-i', .in* oltfiin. .1 l.\ .1.,, ti .iim- 
pefitinii tiom the pass-lists fur entram i* lu !}•■• X'iluiiv .\.,nl.-m\, 
Wuohvieli. and lli'i Royal JMilit.iiv Culltgc, s *. 'j j|.. .,,ie- 

ees-nful infant ry candid. ites .aie di.ifted 1i lle o \ • u .h.i'H.u., 
.iml inidng') a eniirse of in:.t r net imi iindei !!,.■ i ■ii:i u . m-'iii h.r 

I'l tin* ciii-pv,, - those for the ai tlllei \ len i\ ini( .1 -j i f , 11 n* 

two ye.n.v at tin* Royal Nav.il t_’«.)l]i Ujet riwii h 

The Itoyd ^Maiine?, rei-konirig as pai’t ot the m.c i! !..i . , .n.- 
a*‘. oiinted tor in the n.i\v estimate^: 1.' ihi* 

ollii (‘IS .ipju :m ht»th in the Anny and N.i\% Ic 1 'll'.' ,:i i.n 

ti. nlni/td in th** Aimy \et as siihi.'et to m:]i'n\ ...v, c ‘.1:1 il 

turns, serving on shore under tin* Act and the ie'*iil.iti..Ti - m i.e 0 
111 tlie g.imsons, where they ]"'rt'(n m tin .samediitn .1. tie- iaud 
loh-i-., Alh».i 1 ihev ai<' .suhjiet to tin ^N.iv.d lU-.« ip.;ii'- \ t ; and 
a M.iiiiif Mutiny vv.ts foinnilv jt.i-'><d .inn 

“ It uoilaf Mil ((film M.ije ly\ 1,’oyil M.inne toi-i-c; wli:!" i.n diote,’’ 

st. iting f h.it tin V weie iindi 1 the ilii t . f nuj of the had liigh aUmii.d, 

n hoard ‘diip lln-ii ilnln ; .lie .U'a pnidy iniiii ii\ - h.o... ii i, 
la ing eonlnied to gn.ii d iiMiiiiiinL!. i - -.ist mg to jn.m I I.s -.hcic 
o]ii lathin'^. .Hid helt»ing to foi m tin • n w , fur tIi. Ji'.uv grii^. 
Tli‘»in_di under the .supn me eoinm i. il of tli** n i \ an: I'oi n t ;n y 
aii‘ only obliged to ani in \\oi on dn. k. ami 1 Ian I' d .ire 

eiitio ly eomtii.lllih d i»\ tlji il'ow 
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tli-lingnisiii'd th«*'n‘ i l\es , ai..l fin \ n- k t ')■ ih d- c ’ii.n- 
i’ ( oj.. idiageii, 'I’lalah 11, S.oi li.'iiniij., ' 1 . !'■ ..cm II. - 

li.il l.diojj'. Wile a!>'i 'i.-j’v I >1 1" 1 '• i w I 1 . . l- i 

.ntl\e .-eiviin til XllieticL .llld ll.’l.'Iil 1 1 * 1 *. I . . Il •? 

1 1' nod the iiMiim s li.ive sh.ii' d in th- iinii it - 

Nav.miio, A' '«•, the lialli.-. and Id n I. .'^i i, n-.l i a\. l 't kt • v ’I 

-ide of 1 1 n- l.iiid t"l • ns at I lie « 1 , in I im ..i. • 1 . ■ 1 \ < a /■ 

Ahvs.ini.i. A-.hiiitie. a'l.l Zukd.n! 1 .d .* oj .. 

]M Its skiiini-lii- . in w l.l.-li the II . \ \ ! .1 - 1 ■ • 1. j . 1 ' - • . . ! 

1 M f h»* l>omh 11 d lilt n! "f A 11 I lid I i I 1 " J . ■ml in . ; . ■ 1 . , 

tli.il I’ollov. I d it, llie 1 .'I j.s h'l- .m iin ' n • 1 • 1 v ■ : ' . .".1. 

Nor h. 4 \ e ihi’ii -1 i v it i ^ hei n li - I inJ in < • ■ t i ■;_ 11 

Ihimiii;* }i.irt ol ih.- slii|>-.' 1 'unp ii n .. n i .: •■ !■ 

-lid. i ng fioni t !ic -amc giki \ ...'e • ", T li- \ ’ t. ■ n t •’ h'l.l 

to tie II li m f . In 1 riR. .'i |" 1 lod of iii'e Ii < h * mm ten ‘ ■ "tl the 

eoMiil I \ , all • Ihu t ■! to vh.iKi T In il al]‘-gi.' m ' v- > 1 ti .t 1 1 !« s . > r 1 t in* 

d.ikeof \ iirlv o-j-e« lallv ' omrmnd* 'I tie 1: l<.\ I I’.i • w. 1 n 

ill it voar and 1 .it :< r T In- tiintiiie-'^ ■'! 1 ...‘''[■I'h .! md 
IVintry b i\ , onhe “ d'i im 1 III- 1 ‘.m:. 1 " ‘ . .. M-n 

mioiir,” “ t tihi .ill .ir," 'ind 1 Mt t In nni'n" v*i. teU !■ Iv 

ill. inked lor tie ir de\ iti ui, 

,\s ji.iit of I .diip\ I oiiijMi'x m ii.iv.d .1 ll-ill-., ,ls .1 e I 
.i-^si-l til e.i.i-il ojii i.ilions, ami .1-, Ik-o].-., ,11 1 p>.. m 

•1 niy, till' 111 ii!u» s 1 m\ • won dmtim tn.n m.i lle <"ie! 

1 -Uh nav.d ami miht.ii v aiitlnM it s lor tw" I nn-Ii.-l 
mot fo tU iho . orps, “I’erniir-- per ten. im, n.i.|‘,u 

: lie til !i* Ro\ al ' was addi d in “ loi it > m 

s. 1 \ K I s di.iing I in- w .'I ;iml il s fni Hn r i n in'- v. . i 
wlc’e t.i loval blue; l! \\JIS a! -O 111 1 . m I.. 

pkne-l m \1 in sriiioi iTy to the ipth Ih Minn .it In 
-mioumled hy tin* l.iiiiel wu-.»th, for tin- sn ;»• ».l 1 '. 
w nil ‘*1 .ihralt.ir” in eitinnienuM.ition ol ti i m s j 
W.l-I id-leil l.\ (leoige IV. In ISoo tin- Hi! litlV 
, . 1 p. he. Mine " ligilt iidaiitiy.’’ 

Allhitiigli Ml till- * .mnetl sfu-ngths' ti 
p.iw. Is ip.ititn--; ai-'l in nine aildh ry 
il ive little in . -'miiMii w ith thosi* inti.. 1 * ■ 
tin II dulli - ale to ■Mil . 11 ) the li^'e mil'’ I ■ M an f < ok 
to Like 1 -.lit in I'liiUe and otInM’ w .i . I.i t ■' i n al! >. l’. 

.W. Cu) 
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Uittaliona ainl artillery divisions at Kiel and AVilhclmshafen are in* 
tended f.»r eo;nst di Iciiee only. In Holland, Austria, and Italy also 
they liave a military orpcanization, hut »lo not form a rGCugnized 
part ofllie eoniideiiients of sea-Lroing sliips. Anieriea alone employs 
maiim s in tin* same iniiniicr as KiiLjliiinl ; and they have won, as their 
liriiisli eomiailes li:iv4‘, tlu* aj'prnhal ion of the naval authorities 
and. «m nineteen oe«*a<une:. tln'llMiiks of Ctinipvss. Admiral Farra- 
«;ur-< t^pinitui that “the iM.ni:''* i^nard is one«»l tlii‘ L^reat essentials 
of a liiau-iif-w.ir ’’ is i >1 l••l>^•l.lled hy that of Admiral Wilkes, 
who eoiisivlried thiT “letiiins eonslituted tin' p;re.it «liiri'ri*nt*o 
iM'iweeii a m,ni-< it -\N .1 r .Old .1 piiv.itot i. ’ touiied iu 17io lor the 
“}»;iliiuk ddeii I.’* I'.' \ Milk - the oldest for*'.* in fin* Amerie.'iii 
s**rviee ; :iii 1 .-.ioe ' I’ti^ ti’iie thi v h.i \ e .sliaiod in land aii'l sea opi r.i- 
tioiirt in all iMiM o! tli<- ^\olld. In the famoii.s h.itl les bet ween the, 

** Hoidioniini’ I.'ii liiid and “Seiapis'* in 1777, and in tliat hetweeii 
1 )..' ilo’” 111 ‘*Shann-»n," they displayed brill i.uit /gallantly; 
ami wl.ih .III the . ;:e h slid they sit Ih-rm- in l>0o first ]*laiited tlie 
Anierii iii I ': e b'llii"-' of the<>hi WoiM, for wliieh evjdoit 

“'rrijMi.i ' iii-iiil»»il on 1 In ir » ohiiii'^, lhe\ on tin* <»ilier .slmretl 
in the }■ III ;i::hl in*;; of the Mi*\ie.ili war as ^\ ell sis sill the impoll- 
ant t O' ! <. iii'iisot tin' ei\il w tr of l.^hl tia. A ]iro]»osal ti> irn-or- 
jio! ii With tin* aimy .ii'ter tin- ^tniLreb' met witli uiiiv« rs.il 

.nil it :iin foon ’ lie .inthoi it b* s| tpialilit I to jndp* of tin ir 
^.li'ie. \t ]ii.*-i iil llii‘V number .se\ eiit \ -ei'dit olliems and twji 
tiiH.isiinl iii. n under the lainiiuand of a eoniinandaiit, wlio ranks 
a^ O’ iijaiin'r-Li' iin al, with be-nhjuarii-r.s at Washin^^ton. 'I'ln-ir 
a lniini-tia’ ii'ii, o* nni, and etpiiplnt-nl aie, sis in Kiiolainl, 
id' nti. al with tlioso of the soldn-rs ot the line. Tln-y am lodisted 
for live M'ai’'!, must be n feet tl ineh.'s in liei-rlit, between eigliletoi 
and tliiil\-lAo Aears ot age, .md able to read ami wiiti-. Tin* j 
eiiinpleineiil dll liniid -hip \aiii‘.s finiii ihilU'iii l(» ti tla -om* oflieois 
and men. «i' pemlmg on the rating of tlie vessel. Tin ir (b-v:ec i.s a 
globe 1 l•-l^ng <oi . 'll am h ir .ind sarnnmntcMl by an 4-.igle. ‘*Kv«-r 
faithfur’ is th’ title whieh (’.iptiiii Line, the histoiiau of the 
fori e. a pjnojiv lately .ipplies lo them. (I*. K.) 

MAlilXf, nr Mvktno, (liAMinTTi.sTA (i.-) CD- 102.“)), 
Italian puei, wii.s Imrii ;it Naiilcs on October IS, 1501). 
At an early ago lie secured the powerful jiatroiuige of 
Cardinal AldubiMiidiiii, whom he accompanied from Home * 
to Havenna and Tut in. Tlis ungoverned i»en and dis- 
ordered life eoin[»elled him to lake lefiige from 1G15 to 
1G22 in I’iiiis, where ho was favoural»Iy recognized by 
Mary do’ Medici. Ife died at Naple.s on March ib'i, 1G25. 
♦See IfALY, vul. xiii. p. 511. 

MARlXrs 1. (MAUTiNt. If.) succeeded John VIll. in 
the pontificate aUnit the c*nd of December SS2. On .( 
three .a^p irate ucc.mions he Imd liecn employed by tlie three 
popes who proCL'di-'d him as b-gate to (\iii^taiitiiu»ple, his 
mi^^io:l in «mc]i c.i.ie having n ference to the eontrover.sy’ 
excited by Fhotiiis. Among bis fir.'.t ai’ts as jiope were j 
the re.stituti«m of Formo-ii-, cardinal bi-hop (»f I’urto, and ! 
the anatlieinati/ing of Photiiis. lie died in May or June 
fesp Ids .‘^uL•^-•cssur being Ailriari ill. 

MAIUXDS Jl. (.MAirii-Vi s III.), [»o[k? from fM'J to 
OlG, wa.s preceded by Sfi [ilieii TX., and fullow'ed by j 
Agapf tus If. 

MAHIOX, ^'nA^r^.'^ (17d2-1795i, American general, 
was born iu 1 7d2 at Winyah, in.ar Georgetown, South 
Carolina. In 17dr>-Gl lic.-^eived as limit eruint in e.xpedi- j 
tioiis against tin Ghen»kee', and in 1775 he was elected 
a nn-mb v <.f the provitieial i'ongres.s of South Carolina. 
Ih'i- .lai-d tv\i; 1 1 L. Iiin-titi of jrifantiy, and iMarioii W'a.s 
elect'd IMP' jii in th- -econd. Hi was made lieutenant- 
colon 1 all. I (It ti ticij of Ik, it .M(,nltrle at tile i ntraiice 
of ( 'ti.u Ii_ t 111 h.ob.eir Man ■ 2^, 177G;, and was present 
at tljj ini-i:i'‘' -: d nlr^.h on S.i\.iiinali, September 1771k 
In Angii't ii-, p-.n 1 fkit---, bat was ilftaeheJ a few’ days 
bebae (hite.'s diti .it at, (’.iindi n on Augn-t IG ; at Xcl.s(»ii*s 
Ferry, on tin. Lb'th, he- ic-: m 1 onehuiidred and fifty of tbe 
pri-oiiiit^ fiom .i‘-!ri;[ig gn jid. Ib- .si, on rem ivnd a gciier.irs 
C' i' •ni.s'.ii-ri. Ihn.n .1 !,; 'r..ihl<»ii and kVeni}s.<, lie wain 
driven to X-etb (kiro],i,,.j bi.t .- 01 , n n-lnmed. After 
-.fid ,sk , 1 m I ■'b' - aiMin-'t .iijn-iior h‘‘ foiliied 

a c-irii[) at Sii'iu 1 * 1 : 111(1 in lln. inid.^t of the swamps j 
C'f llij IV' lee and the- i^inl' e. In Munb ill'll he de- I 
iV'iL* d Watson at Black River; but ineaiiwhih; Doyle bad 1 


destroyed Marion’s camp. In April Lee and JVfarion took 
FurtWatsoni and in May Fort Motte. In June Greene de- 
tached Sumter with Marion and others to make an incursion 
into the low country. At Quinby Marion’s men fought 
w'ell against Coates ; and in August he made or forced march 
to Barker’s Ferry and rescued Colonel* Harden, pressed by 
a KUiH3rior force. At Kutaw Springs ho commanded the 
right under Greene. After the British retreat to Charles- 
ton, Marion went to an imporlant se-ssiou of the colonial 
a.ssembly ; on the very day that he rt^turned to his brigade, 
February 21, 17S2, it was siiijiriscd and dispersed, Marion 
arriving too lab) to recover the day. After tbe warjhe occu- 
pied himself with farming. He died February 27* 1796. 

MARK iXETflCS (probably from 7nono, a fool or 
bulfoon), Fantoih im (from /)/ w // km, a child), or PuppETS 
(/>(>/// >tv*, a baby or dull), an* ligures, generally below life- 
size, suspended by thicads or wires ami imitating witb tlieir 
limb.4 and hoad.s the movements of living persons. 

The high antiijiiiiy of puppets appears from the fact 
tliai figures w'ith movable limbs luive been discovered in 
the tombs of Egypt and among the remains of Etruria} 
they were also common among the Greeks, from whom 
they w'cre imported to Rome. Blay.s iu which the 
characters are rei»reM.mtcd by puppets or by the shadows 
of moving iigures, w'orked by concealed performers who 
deliver the dialogue, are nut ordy popular in Indi^.^and 
China at the present day, but during several centuries 
[)ast maintained an impoilant po.sition among the amuse- 
1 meiits of the people iu most lairopoaii countries. Goethe 
and Les.sing denned them worthy of uttoiitiouj and 
as late as 1721 Re Sage wrote plays for puppets to 
perform. Every out' remembers in Don *Hhe 

curious pu[)pet s^how', wliieh represents the ' play of 
j Melisaiidra and Don Gayferos, one of the best shows that 
lias been acted time, emt of mind in this kingdom.”' 
Reference to jnip[»el shows isfrcipient in English literature 
from Chaucer onw ard. Tliu.s Davenant says ; — 

“ And in.'in in i hitniiw hid lo dro.s.si 
Pii|i|ut tlt.it rn I') our old Queen lU'ss, 

A ml niiiii Ihiit, while the pujijiet.s play, 

M’hmu^h n<i i* ('\]Minnih lh wli.it they .say.'* 

The earliest pcrformanee.s in English W’oro drawn or 
baindcd upon Riblo narratives and the lives of the saints, 
in the same \ein as tlie “morality” plays which they suc- 
ceeded. Bopuhir subjects in the ICth century were TV/e 
Pinditjal SiHi and .\nnrthj }ntJi Jfmah and the Jf7i(lle, 
And in a pam[)hlet of IG ll, describing Bartholomew. Fair, 
we read, “ Hero a kriavo in a foul’s coat, with a trumpet 
.sounding or a drum beating, invites you to see his puppets. 
Here a rogues like a wild woodman, or iu an antic shape like 
an incubus, dL^ires your company to view his motion.” 
In 1G67 Bc])ys recorded liow’, al Bartholomew Fair, he 
found “my J/ady Ga.stlcrnaine at a puppet play, Batient 
Grizill.” Besidt's yVtf' XV/voz/.s- »>/ (/riselda^ other, puppet 
pla}sof the [leriod were iJir/c W/tiltui^ton^ The Vaffaiies, 
o f J/c7’7 y -1 und 77ic IPtu/ionrs of JiariholomeiO Fair, 
Fnw’eir.s noted inarionelte show' was the subject of Un . 
article in Tin- Tutlt r^ 1701), and again in The Spectaiat^f 
J711. The latter refer.s also to Pinkethman, a *‘motiou- 
iii.iker,” in who.>,c scenes the divinities of Olympus 
ascended and descer.ded to the strains of muyc. All idea 
of the class of rejircsentation may be gathefed froth an 
advertisement of Craw ley, a rival of Pinkethinan, wllfchsots 
forth - Tile (Jld Cr eation of the World, with the^^dltion 
of Xoalis Flood,” ahso severul fountains playi^ 
during the* tiiiii! of the phiy. The best scene roj^isented 
“ Noah and his family coming out of the ark, with ftll the 
animal.s two Ijy two, and all the fowls of the uirs^urin a 
pro.spect siting upon trec.s ; likewise over th^ hrk is the 
fcuu rising lu a gorgeous mauncr; moreovef a muUitude of 
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angelB in a double rank,” the angels ringing bolls. “ Like- 
wise machines descending from above, double, with Dives 
rising out of bell and Lazarus seen in Abralumi's bosom; 
besides several figures dancing jiggs, sariibands, and 
country dances, with the meny conceits of Squire 
Punch and <Sir John Spendall.” Yates showi'd a mov- 
ing picture of a city, with an artificial ca^cule, au«J 
a temple,— ‘With mechanical birds iii whiih aitontion was 
called to the exact imitation of livinuc birds, iho quisle 
motion of the bills, just swelling of tlio thro a, aiuJ 
fluttering. ef the wings. The puppets wen*, wua figuns 
6 feet iy stature. Toward tho end of tbt' l.'^tli ^cu 
tury, Ploektou’s show presented five huiidrcMl liguns at 
work; at various tirades, Drowns Theatie <if Art ^ shewed 
at country fairs, from 1830 to ISlo, the battle of 
Trafalgar^ Napoleon’s /irmy cruising tlm Alfi.s, and th(‘ 
marble palace of St Petersburg; and at ;i Mill later dat(; 
Clapton's similar exhibition presented (Jr.ne Dailinir 
rescuing the crew of tho “ F(»iTarsliire ’’ steamer w i eekt-d on 
the Fern Islands, with many ingenious imA ing (iguRs <.[ 
<^uadrupeds, and, in i>artieular, a swan which dinned its 
bead' into imitation water, opened its wings, and willi 
flexible neck preened and trimmed its plmnagj*. fn there 
mechanical scenes the figures, painted U[)nn a Uni ..lulaee 
and. cut out, ooninionly of jia^tebnard, aic slirl along 
grooves arranged transversely in front of the set .s(‘enery, 
the.^UOUS of legs and arms bciiig worked by win s fnnn 
the hands of persons below the stage, though sometime'^ 
use is made of clockwork. 


Ikiarionettcs proper, iuid t) lolls cxliiMfri] in [iiq iH . (i)i<t 

'including Punch utid his rouip.uii . t.*! '.-, jin* CMU-tra. t.*! ..1 

or of pasteboard, with fuers ofoilllf dlion, soon tunr^ of wn ; .'Old 
•each figure is sus|icnde<l hy a inniil' • <*f tloTjid; to h sho i 
wood which is coiiilildlily liMd in one h.nid of tiir l.iildrii !•<■ 
while tho finger <»f his oIIht Ii.ukI po.v s the •»! giv< 

to it by means of the tlm.uls. In tin- nnrlr .tf ^on-tnnl 
Joints, and the greater clalioral ion with wliirh the s< v< i.il pii of tl,.- 
limbs are sup] )or ted and lllo^M•d, and i.»llv in lie* tmr 
of inoveinent given to the h<'.id'<, iiiarion'‘ites li.ive )»et u .s.» in 
aato present very c\"U‘t imitations <»f tin gr'.tuK^ of .i. i nd 
actresses, and the postures and ovohition., <d' joo.Imi.; ,01.], i’l 
addition, ingenious exlidhtors Midi n.s Tlnodon, wlio iiifi -diH .• I 
many novelties from twimly to thirty y«'niN ago, iMjiphwid 

mechanical aiTaiigciiicnts foraceoinpli.'^liing the tin UM'fp.nittnmm** 
harlequinade. Among the pupjt' t peisonagvs jnvsrutrd in ilu* -o.j.d! 
'Street show's arc gem^rally ijirludi*d :i ‘'.■lilor who d.in* * ,» h"nij'i|-c, 
a hoop>daucer, a daueer of llu* Higld.ind lling, a w«»odi'nd' •^•jji d 
pensioner, a van Iter on a p(dr also 1 )al.MM'in<.; two (hairs, a down 
playing with a bultertly, a dancing liguic without hc.id until tin* 
hea<l nseSOUt of the body, giMihially di-jdasiug .in cH'O n»iM;-.ly Icn^ 
neck,. juggler to.ssing gilt halls winch, sliding Uj) .md d»»wii 
v' *UlYisibl«i! threads, fall into Ids h.imls ag.dn, .1 milk-woni.ui 
tarrying buckets out of w hidi lly wdiite dolls, and a sh. Icton. .■ 

.’first \\i fl^attorecl jairt.-s lying about the stage, hut jac' '’ au .■» . » iv 

Hying to ploee, the body lirst, .silling iqi, then st.niiiing, .nid liiial') 
capped, by tlie skull, when tin* eoniplcti d hgiirc hegms to .hm- • , 
Owibves ' Chinois are llie .stiadows of figiii\.s ]»ii'Jcilcil n]»ou a 
strefehod , sheet of thin calico or a gaii/e sid],* pain led a- \ 
transparency. The ourdhoaid tiat llguies .U(.' held hcliiiul liii.-i 
screen, iUuUi mated from behind, — the pciftnmcr supjMuling c.icli 
figure*, by a long win* held in om* hainl while win-.; from all t;.*' 
movable parts ttM'riiinalo in ring-i ifi W-Iddi .UC insert. -d th. In. . ’ ' 
•of hi^ other hand. 


^lAlJlOTTE, Edmk (diod 1G81), a ndobintcd 
phyaipislb, was a nutivo of Durgumly. lie lived diidl> 
near Pyon as prior of St Murtin sou.s'Dcjiuno, and was one 
^f -th^ first members of Ibo Academy of Sdencc.-, wlddi 
was fqjiridcd «t Taris iu lOGCi. lie died at Paris May l:\ 
J Xbe first volume of the IliMiarc cf JAh//. /r s Jr 
(1733) coutuins many original pajunx by him 
upon variety of ]>hy8ical subjci-ts, such as tlm inolion 
of fla(dtijJ.kh6 nutliro of colour, the notes of the 1iui»q>ct, 
tho fall of bodies, the recoil of guu'^, the 
froozing^.. of; Winter, <kc. His Kmius <le four in 

number,i of .which the first three were jmbli.shod at Paris 
■bet)wrej9n ,167$; and 1679, are h.is moat* important works, 


and form, together with an elaborate treatise on tlie per- 
cussion of bodies, the tirst volume of tl»e (Kwns Je 
Mavlijtie (2 voks., Leyden, 1717). 'flic scc<ind of these 
essay.s (“])e la Nature do TAir ”) coiil.iln-. the. .stntcimui of 
the law connecting the prcs.siire and volume of u gu.s which, 
though \ery generally callcil by the imnu- ij MuiioUe, 
was discovered .-even yen i*.s before by J*.o)h‘. 'ri;i Ifiirth 
es.say is n sy.steniatic livatineut of the ii.itid’.' nf ci.luur, 
willi a desci‘i])lion <>f iiiiiny eurioU'^ e'.ic i ip., n- - ;i,,d a 
diseu.s.'^^ion of the minbow, halo.s, paiJidin, dlli; .u m;,-], jipd 
the mon' [nuti)’ j-livsh Iogi<-:il plienouuuM, td’ d'iie 

di.scoveiy of tlie blind spot is noted in a .*^11011 [».q>. i in the 
second volume of liis cullecled works. 

MAIHTIMK I.AW. See Ska I.aw.s. 

MAKITIM K IMIO\M^Td^(ilus^ian,yv///P.,^ /;o v,/ 
a [*rovinie of the bus.^ian i’ni])iie, and ]iart of tlie general- 
gov eruoi.‘.lii[> of F.isrern Siberia, is a .‘-trj[» of tei which 
LXtciid.s along the Sibeiiaa eca.^t of IJie I’acitic fioin (.'tjn^a 
to the. An-lic (Jce.m, ami ai.'^o includes the }>eniii.-ul;t of 
Kamoii \ rivA ( 7 .'’.), tin; i.^Iiuid of Saglialien or Sakli ilin, and 
several .'-mall i.Marid.s .vcatteiLd ahnig llu- ef.;i: t. It., v\i ..turn 
Imnndaiy .'ilreteht's noithward.s fiorn the t'uuan town of 
Kinghing(ll 1 ;/ X. hit.) b} l/.ike KhanL'ka .nul along 
the l/suii, keejiing to the eustwaid vd' tlie Idlly ti.ict.s and 
[irairics of iiortlierii Maiiehuri.i: it tlum follow.', an ima- 
ginary line which runs due noitli ij'oiii tlie month of the 
I'siiri to the bay of IMskoyg sejiarating the piovince Iroiu 
tlie lowlands and rnonntain \vildei-ne.s.se:-; of the AipnrjU'o* 
vince: it next nun; along the Slanovcy w.itersheil belw^cii 
the Paeifio and the Arctic* Oc(‘an, le.uvinir to ibe VNi.-.t the 
elevated tracts of the Siberian plateau, and iinall} it ero.-^ses 
the ,>pur.s of this jdatean throngli banen belonging 

to Yakutsk, reaching the Aretie Oeeau at tin* (’li..unv‘'k'aya 
Day' (70’ X. lat.). The pro\inec has a Juiglli of !-'.300 
miles and a width varying from -lOto 120 iiiile.-^ ; il rovers 
an area of 730,000 square miles, ami cxiiibil.s \eiy gieat 
varieties of climate, acmieiy, and jM/]miation. Tlie norilieni 
part, known as the liind of the Chukelni*.'^, i>c(:u|des the 
norlh-eastern peninsula of Asia between the Aictn* Ocean 
on ihe one side and I he. Seas of Ja hrlng and < d;ln)tsk ou 
the other, uml has the charai*tcr of a banvu {.bilefiu troiu 
lOOO to 2000 f(‘,et iiigh, <lee])ly bid«-hted by the liveis of 
tht' Anadyr ba.sin, ami by long llordv, .vucli a> the Ivolncliin 
bay (the wintei'ing-jilace of Xunlensk j(dd s “Vega"), the 
(Julf vif Anadyr, and the ilay.s tif IVn/hii.a .uul (ilii/liiga. 
To tho north this plateau ih boi deled b\ .1 • ham of 
nioimtaiiis, the highe.-t known within tin An i; ■ cjicle, 
^•.veral sunuiiils of which reach a heiglit of ."'■jOo feet 
(Makai'liinga peak and olher.s), while the pronn.ntoi jos 
by wdiich tho Asiatic coiitinent l-.-rminate.- towanU Dehr- 
ing Strait -Si‘rdt/e-kaim n, (\i[)e A^o.-sioehnyi (tlie most 
easterly pmint of Asia), and (.’ape Chukoiskiy— have 
heiglits ranging from DltKJ to 2 ni‘U feet. Only liolnns 
and inos.-^e.'-, with a few dwaif tJ|>eei'a.‘- of Sibcii.in tiers, 
cover this di.stiicl, in marked contra'.t to the rich foiLsts 
of {lie corre.spt Hiding ]»art of An tii* Ann lica. Tlie fauna, 
however, i-; far rieher th.in might h;ive been e\[>cc|rd, 
owing to the migrations i.»f animals along (lie j l.iic.ai - of 
k.i'tern Siberia, wdiieh extend in a m»rth easlein d,: . li. n 
fiiiin the very lie.irt of A.sia to IV-hnog Stialt. i'l. t .m.i 
i’- further enlarged by ;i few Anu ii«-an bird.- :u «l .’•oe 
which cross the .strait when it \> fro/en. 'bli. 
and .still more tho si'as by whiih it i-- Miu’-n.- i. hive 
b-s n fi>r tlie l.i-^t two eentui ie.s tlie. pai';nli i* '-i I ' ■•i -.aud 
h.iM' .'-iqqilii d Sibm-ian trade with its b.- • 1 - )-’i:!iiv 

specie^ of :inimal.-i has e been exti rininatc.i w tl.m'.;.: I'ort 

peiiod; the remoMicd blm?. fox and bi . .1 ! • u- .o'ly 

dis.ii'pisired, and the W'hale, wliiih iiU'-iiiI 1 i.-w^ 

(K..idc.s ago b\ l.iiiulii'ds of Anici'i. .Ill v*-'-. !', b:; ^ ’■•w.nie 
\uy lui'c. The .-ea-otter, ef whi. i :1 i of ^tellei- 
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kilK'd seven Imiidred during its eight months’ stay on 
Behring’s Esland, is rajudly becuming extinct, as well as 
the sea lion {Otftria Mxlhn'i) ; whilst the scu-cow' {Ixhi/tina 
sU’l/i'n) was completely extirjr.ited ia the. course uf forty 
years. Thanks to the eaic laktni by an American company 
which has the luneopolyof himtijig on Behring and Copper 
Islands, the sea bnir {Ohfria nrsitut)^ wliitrli was likely to 
meet with the sane* fate, is nearly doinesticaied at present, 
and imiltipli.-; rapidly, yielding no less than twelve 
tli«)usa!](l .'.kin-peranniini. The inhabitants of this region, 
the riiukih- ' ' or Cliaouktoos), who mimber no 

more (li in snuls (according bi some authorities 

c*idy oDO;)), .m.mmii lo ha\e iniiiiigrated from the smith; 
tlu'ii’ imimI elnraoters inaki* them an etliiiologieal link 
betweL'ii tlu’ MongoL^ td Central Asia and the Indians of 
America : they are also very nearly akin in their features 
and i to tin* Mskinio. 'riiey are siibdi\ided, huw' 

ever, into two di-^riiict branches, with dilVereiit ciistoniH 
and languages. Tliese of the interior support themselves 
by leindcv.T breeding (herds of ten thousand being mit 
iineominon) ainl by hunting ; whilst those of the coast live 
by llsliing, and aie very poor. All tra\elleas who have 
had dealings with Clink', le-'-s speak in the hi.^he-.t terms 
uf the eliar.u'ter of tlie lt)riner braiieh, and (»f tlie fraternal 
feelings shown bv tliem in their mutual relations. The 
Koryaks (abinit oljoO), who oe«'iipy the southern part 
of ihi'^ region, are nearly akin to Chukchee'.. The}' 
I'xt.'iid tlieir niierition.s al^.o to the northeru [»art of 
Ivvonelivitk.i. Tho'" «•{ the interior are reindeer [U‘o])riet()r.s 
anil hunieis, ainl like tlie Cliukeliee-' are (piite imle[»end- 
ent, own no supciiois, and live in fiMhu'atioiis of familii.-!. 
They h.i\o tii'inly n'-i.'ted Ilu^sian eoinpie'.l; and t hire an* 
tiihe.^ aniotig them whi<h still r«.tu-^e to pay the /a/s.//* 
(tiiimte ill fm>) to the lliissiaii niilliorili'.s, Tlieir natiou.il 
elMri’b.r i.'^ de-erilM-.l by tia\ellers as vt ry ditfereiit from 
tint of the s. tlleil Koryaks of the e<»asl, who live, in the 
ti'mo'.t poNerty, and have aespiired vicious liabit'^ from 
their inun*oi r-..* with hhiropi an and Ane riean sailoix 
Th luiMl-potoi tile .\1 iritiine biovinee is a narrow' 
strip <‘i hind ( \'i to <j') mil* - wide) along the slioie-. (*f the 
SiM of ( Okhotsk, i;. lading tlie l.a-in «»t tlie Cd in the south. 
Tiii*^ .ii’-'i i- i»eeupi.jl by wild inounl.iin,-, I'HH) to TObO 
fe^'t hi_!i, foiining tin la^'oTii border of tlio liigli plateau 
(»f 1 ! lutein Sloi iii. d'liit k fo].- ts of lairli clothe t}n 3 

rnoniit iiij^ l.i mail} oiie-hilf of tlieir lifigdit, as well as 
the lb ' p \'.here shoi'i stn Uii^ ili'Ji.irge into (he 

I'arilii - 1 Jj •• wj!j produce! by tlu* iir'lliiig ol aci lumilatioiis 
of ^iiow and ice (n '.C/ b ihfhflt). Tin uinlulatilig liill.'i of 
th.- bi-in of the Cd, wide}, i- .1 eonl iiiuat ion to the sontli 
W'.'.t, betwi'-n tin; Staimvov and linre}a mountains, of the 
d'-^*p indentalioii of th* Se.i ot ()khot.'k, aia einercd with 
l-'i'e-t '• and in 11 dies. ( )nl y TmigUse > \i-^ltthe'.e iidiospit- 

abC ii> cint lin wiMeiin.-.-i s and the bay.s of the coast, 
living I'v iiunling oi* ^l^lling. 

’’i']; - ./’iMiern j^ait of the inovince includes tw'o di.-tinct 
re-giim broiii tho jioi th-ca-tern extieinity of the Bureya, 
or T/iVd'. IC h.'gin range, of which tin: group of tlie Shuntar 
Iikiini- i- a •• .ntinuation, a wide and deej> dcjiresnion runs 
Kouth to the jiiintioM of the Amur ami Csuri, 

and t]. I to tbr luwl.iiid'. (U’ tin; h^wer Sungari. Ft is 
for tlie nn- t ].ul h - tii.oi dno left ab.AC .s -a K;V<*1. 

'I'ln -‘.a . , .'.I* ' .i.e'iit)'-' ) ti rn ' --UF'.'* ;iitM f'-.u liifig tin'll* 

lovvlar; j.in. • . ) • * .t !«iJi iMiiiinl-irv, nt tin- foot of the 

rp'jTif.ii’i-i oi 1 . • 1- v.jiji-i oj) pii «ir vo-tcni b-ink it 

i Mto /i ’ll ■ ].il . ,1:1 1 r:.:if -Iw-T, lug'- ainl 'iu.dl, .'ind 

r . ‘ I 0 . .1:11;. .0 time of floo'l. M'ln- ao-a on 

t!i*- iighi. i.ei' - “1 . m.' sipI I’-nn, llp-i- iivn-. ami 
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2500 foot. There is, however, onn dopros.sion in the.so mountains, 
oecuined by Lake Kizi, w liirli may have b»*i'n at one tiino an outflow 
of tlie Amur tn the sea. The Sikhota-alin mountains are covered 
W'itli thick iiniiracticalilc forests, through wdiich a piissngo can be 
forced only by means of tho luitchot. Tho lowlands and 3ui count- 
less islands of the Amur are covered wuth a gims vegetation as 
luxuriant as that (3f the forests, and present the same dillieultics to 
the jiioneer. Ilcrlaeeous plants, 7 to 10 feet high, intertwiiu'd with 
nuiuberlcss climbing j)linils, cover the soil w'ith an impenetrable 
tliii kel, and, when <I(-sti-«)yed by fire, rapidly grow again to their 
foiiiier lieigbt. The flora and faiiua of this region (especially in tlio 
Usuri district) exhibit a striking oombiiiiilioii of species of warm 
eliniales with those of Miharctic regions ; the wild vine clings to tlie 
larch and cedai -jane, rind the tiger meets tho bear and the .sable. 
The ijuantity uf lish in the rivers is immeuso, and in iVugust tho 
wide i-liaiinels of the Amur and Psuri literally swarm with tho 
iisi ending s.-ibiion. The nioniitaiii-w ilderncsses nro visitecl hy no- 
inadie 'rungiise.s, while tin* hanks of the great rivers arc inhabited, 
beddes Russians, bv (b)lds and Oum Iioiis, botli of Tiuigusian origin, 
and the kiwi-r .Aninr b\ (lbilvak.^, closely nlliftd to tbc Ainos of 
Siighalicn. Mamdins and (’liinese, are seattcred here and there 
.imong the Uiisdan ]»«u»iiliUh»n on tin- right bank of the Usuri. 

Tlie b(‘st ])ait ot the Maritime Troviiico is at its .southern 
extremity, in the valley of the Suifiiri rivi-r, which enters tho iVific 
ill the tfiilf of I\-tei the (In-at, ainl jmi the shores of the bays of the 
sonlhern <*oast, whcie n«’\v seltliinents have appeared since this 
t»‘rritorv w.is ainie\i-d to Russia in 18tj0. But oven here the 
climate is very li.n.sli. The warm sea-i-iiiivnt of iho Kuro-sivo docs 
not n-ac h tin* eo.ists «»t Mbt li.i, while a eold ciirrr-nt, originating in 
tin* Sea of Okliol .1, brings its iey water and chilling fogs to the 
Coasts of Saghaln n, ami flows along tin* Sibetian sliotcs to tho 
easteiii coast of ( 'oi» a Tlie liigh luouiitaiiis of tlie sea-i ua>d and the 
monsoons of tlie rhimse Sea eonliiiaitf to jn-odueo in tin* Foiitliciii 
pails of the Maritime I'loviin-e eold winb-rs and wet suinnicis. 
Aeeordinglv, at Vladivo.^lok (in tlie (bilf ol* I’etor the Great), 
whi«b has the s-inie l.ilitiale a‘> Marsjilh-s, the average yearly tem- 
pei.iluic i.-. oiilv IV.» 1 .ilii., and tie- harhour is iVo/.eii for nearly 
thiee months; the .Viniir and (’'.ail an* fro/eii in November. 
'I'owaids tin* end of siimiin i tb** moi-,t monsoons eaiisi* heavy rain* 
falK, whieh de-Uioy lie- hii vests ami laing about such inuudations 
thit evil in the i\\..nul< . wnh- (liaiim-l of the Amur the watcM- 
witliin II few div-v li-' ' im»ie th.ni 1 r> feet, rmd covers (he low- 
laij'ls to .1 bi'Miltb "t !.■' to g'. n.ilts ; the navigation also bocoiiics 
daiigeiMiis fi'i- ‘•III ill ii\<r -tianiei.! and b.irges, oil ui-count of 
btoims tioni lie < liim -• Se.i. Tin* Ta-coast f.irther north h.as 

a < •nitiii'-iital and ,ii- ti. « limate. At N iki>layevsk, leinjicratures u:^ 
huv as I’-dir, .U'- id.^ rv-Ml in winter, and a.s higli as 

in sumnn-i, the avci.ige \. .nIv l* mi'eratiut- b< ing lu‘l*)WZero ( -0‘0). 
At Aym (;'»«>' ‘J7' N. l.u.i tie .iMiag.- b mpei.uurc of the year U 
g'l t o -t in wji't'i, .iii'i h'l r* 111 siimmei}, and at (lkhi»tsk 
i.M» LM' N. hti , it I, *J.; ( »!' in uinf'r, 'itnl frS 'o in .summer). 

Rii -iiii SI It ii im nt ' O' . nr at interv als lln-oughnut the whole of* 
the , 'luvim '-, but, wifli <\:ie|>tion ot those on the batiks of the 
Anuii and bsiiii, and the souilt' iri ]"Htsof flie sea-coa.st, they arc 
Halt- t-eiitu ^ of adii.iTM-ti.ihi.n. An-elvisk on tin* Anadyj* iiv»!r, 
i’'-Ti/lini ik aiel (ilii/hi'gi at tb.- In els ot bav.s«»f the same, name, 
A\.tu oil tl.*eio;j f "i 111'- .'-''•a"! iiKhni-k, and bdskoy Ostrog on the 
livi-r bd, :i!l li.ive ].].i\ed ail iiiijioi laiit, paiL 111 the coiiqiU'sL of 
Sib'-iia by ( 'i-s.K ks :ind ineichalits ; but at jucseiit the}* arc oiij} 
MJiall bloi-klio.i-. s willi a h-vv biiiMings aioiind tlieiji, and tile si'st 
ol ]of al autlioi iiics ; the popiil.ition of none c\ofi-<l.s two hiindied. 
nkh »t k, wiiieh lias gi\« ii ils name to the sea between Kamchatka, 
aii'l lb'- Sil 111 . Ill ei)a-t, is on*- of tlie oldest tow ns of Eastern Sibi*ri!i, 
liaviiig been f.niml'd in Jfll'u. I’ntil tin* aegiiisitioii by Ru&.si.i 
ol the .\I.ue hill i.in si-a-coa-t, this poll, 700 miles diRtunt fiom. 
Vakut-k, thoiigli it is, vv.is an oliject uf .spudol solicitude to 

the Riis-.i.in (miv inni'-nt for tin- inaint* iiunee of its po.ssc.ssioil.s Oil 
tin* Raeifn-. It is l■onner•leli i»y a bridle ]»at}i with Yakutsk, and 
even in IS.'il .*^'0, during tin- »“«tinjiiesl of the Amur, all COllllTllUlica- 
ti«>ii with tin- iiM'iilli ol tlie Amur wms hy this route. It has now 
but 210 iiilialntant-;. Nik.ihiyevsk, on the left bank of the Amur, 
2*» miles fioni its nioiitli, was until lately tin* capital of the Mari- 

time Piovince. Great expeet at ions wcic formed regarding it when 
it was foundtd in It was provid«-d w'ith niachiuc-W'ork.**, 

loLiiidiies, and doi k^.iid-!, ainl w.i.s ]»nn-hrimed afreo T»ort. But the 
iljfln-ulties of ii.ivigation ainl of eominuiiicatiou W'itfi tlm interior, 
and tin* eimijilete failure of the. governmental cfiloniztttion of th** 
Amur, made tin* pro.s]>erity of tlic new Russian port on the Pacific 
iiiipo.ssible, and the s«*at of government wa.s traiiaferred to the 
more e.-niral KlialKiiMvka. At jircseiii Nikoluyovsk haa only flhOO 
nili.ibitants, in-arly nil military or ofticials, and a fow' foreign 
nn I'-h'iiils trading ehi»*fly in groeBi-ioa and 8|>irit8. ^ The jiort is 
visitid e%ery yeai by fiom twenty to tweiity-flve shijis, imjiortlng 
iii.iiinf.ieturnl and groeeiy wares to tho value of about X’lOOjOoO, 
and or wine-; :iiid sjuiits eslimatod at £20,000. On the banks ol 
tin* Amur, from N'ikol ay ev.sk to the mouth of the Usuri, w a dmin 
of Jtu8.sian scltlcmcnts at distances not exceeding 25 miles. Ihcir 
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hiliabitants, five settlers from Biissia, arc very badly nlf on a(‘i*omit 
of tlie (lillieulties of nt^rieultiire in this roji'ion, nnd rrom tliK* bml 
selection of sites. Many have inif^ralcd to tll(^ s. a-roast, wliilst 
those who still remain are for the moit part very ]ior)r, ainl almost 
every year require to bo provided by (»overiiiiient v\iili i-niM biuiit^lit 
from Transbaikalia. Sofiysk (1000 Liiliabitants, of wie.rn 700 aro 
military) is a purely military post. KbjibaroyKa, on a i.mmon- 
tory at tho coullaencc of the Amur and Usuri, is lie- pir-.t til « anital 
of lh»^ Maritime Vroviiu’-e. It has a settled population «»f aliout 
seven liundrcd^ besides military and oflieials. A I' W Rus iin mei' 
chants earry on an active trade in furs with nali\«s i-ih.-ui 
a year), in silver money brou^bi from Ilu'^sia and .‘old t<i <'liin.‘-f, 
and in spirits and groceries. 'I’ho Jlii.-ni.in .--i ttl' menu do 
bank of the IJsuri arc very like llm.se nf lln- luv\. r Aimir. 'lln* 
peasants, w#io have received the najiiu of O.s-^ai ks, aial .i mili- 
tary organza t ion, with the except HJM of a Irw .s< l I !< hji nu ni, ilj.- 
upper I/suri, are mo.stly i]i a wn-tclnfl « omlit '’f-ii. .nnl .on<i 1 
Inive been depondent for food alnioj I t ver\ y ,\\ <«ii <Imvi lone Mt .ml. 

A line of posts and seLtlements conm.cts tin* aIII.ilos <•! tiu* I .im | 
with the settlements on the .shoi»-s of lln- (hilt <jf l'< t« i tin- Cn u. 
Idiiswhle gulf, divide.d into 1 wo bmg ba\s, llm .■ ol Xmiir .m.1 1' .nn, 
whi«*h are connected by an inli-t rulli'il ihr li. ^plnn\-, 

is regarded as the ]»riinjijj:il ]ioit t»f l.’n i mi tie* I’.t- rti< , m-i i!m- 
town on tho iidet lias rcceiveil the name nl VJ.idn <»-t<ik (‘‘niiii of 
the ICast**); its spacious h.irhour, vciy dmil.ir ImIIj it nf 1 m {..p.,I. 
1ki.s hecJD called the fhildcii Horn. At jac mt \’].i<!i\ <>-.tMl: |, , ,, !,-,u 
oviM*, meivly the aspect of a niiddli‘-dz( d IJiKu.in vill.i-e. ij,tt‘ 

of its 8.'ji0(r inhabitants aic Chinese, .-■el ('(t.e.in!, lie nMe r li.ilf 
being military and ollleial.s. All ncee ,,jiir.s t»l lit**, ne imlimr i v.*- 
bread biscuits, continue to be imported ]i\ i.i, .nel e\iiv I'l'U', 
before tho opening of tin* navig.ilitm, iiro\i-mii, Insoie* -e.iir. 
The tnide i.s 111 the hands of (Miine^r, ^^ll() e\p«»it "tie^-lea U'^. i- * 
weed, iwid mu.shrooms to a v:ilue of jibmil tlupif'O ^ ..,,^,1 ,.t 

iicnnans, who import giueeni'*; .imlspiiilu' ."•<)»» in 1 ^79). Tie- 
entrance to tho Inivlsuir is w.-ll-fortiiit <1, ami tie* toun p** • , .i 

machine-work, storehoii.sc.s, and a .station of ilu- Nmtlein r.’..*. 
graph (Company. Oilier si-t tlemmls (at 111* Imjurial, Nlelimii, 
and Olga harbours, Ac.) arc devt l.iping \ei v .dowh, \\u>j »li r 
th<'. Russian populalion of tJiese sett lenemt ■; h slid a pom e.n.il 
character, and has toovcrcomc gn-al dillmult n- , !,» t-ut* j| . m I..-, mie* 
imlopondeiit of the interior for its im ms of -ulKi'-ten ** , riii- t.'Pd 
po)»ulation of theMsirilime I’rovin«-< i.? e-limit* d.it ‘.to, <».(<> |; * ii*, , 
(l*J,00nmiUtarvaml olliei.ds), and at .ihmit ;t7,uii') ; bm «l.i, 

is certainly iiliiler lie* truth, 'i'he pto\ine*- isin.el*- u]» <d‘ "le* t« i Ji- 
tory — that of the U.-sUii —and si.v eindes ittl:rit>jh ( , : Nik«*la\e\ -k 
i^oliysk, lVtroi»avlo\sk ( Kane li.itka\ Oklmtsk, ( '.h. },]-jl,i:i k, 
Udskoy ; tin* territory of the r.‘-iiri U Mib di^ idt d mt** u\<- » u* I* . — 
(fsiiri, iSuifuu, Khangka, Avvakumo\<«, and Sie h.'n. <1*. K.' 

MARlUrOL, a seaport of Russia, on Ibi* le-itliLin -1 m*j*' 
of the Rea of Azolf, at tlio iiuuith of the Knliniu', in tho 
government of Rkatcriuo.sluv, 7)5 miles wi-t of 
It is connected by a branch r.iihvay uith tlic liie* bilv.ii'U 
Kliarkoff and Taganrog, and is .silua'ual on tlie liiyliu.i} 
between the latter town ami tin* Crimea, 'riu' place is v.dd 
to have been inhabitod in nunoto times under the n.xine of 
Adamakha; but the present town w.is built only in 17711 
by Greek emigrants fnun the Crimea wln» .-^etlleil on tlio 
shores of tho Rea of Azolf and on the left bank of t!n‘ h»\M‘r 
Kalmiiu). Mariupol is the chief* town of this di'drief, tln^ j 
•lOjOnO inhabitants of wdiieh are engageil in ngiieultnn*, 
cattle-breeding, and ti.shing, and sell their [U’odnec in the 
town, [ii export trade Miirinpid ranks next to Tajauiog 
among tho ports of tlie Sea of Azotf; but it.s harbour 
open to tli(i southeast and shallow, flie line of II feet 
boiiig \ h miles from the slion^, with a narrow strip, II* to 
-3 feet* deep, wliiidi allows larger llal-bottoimd slil, lo j 
ni>pronch tho towm, es[)eci:illy during south ea-^^t win is. 
Like all ports on this sea it is becoming more atid moic 
shallow. Mariupol is visited every year by about lot) 
foreign ships (about .‘10,000 tons) and liy 700 to 
coasting vessels (G5,0()0 tons), mainly carrying w lie it an 1 
linseod, as al^o skins and tallow', from tlio (Inak di.-stiiet, 
and from tbo provinces of Don and Kkutei ino-^las. Tim 
importance of tlie port may increase when tlie niiin ral 
riches of tho di.striot (coal close to tins sea shore, ka«>lin, 
and quartz sand) are exjdoited. I'opuilation, with two 
suburbs, Marinsk and Karasou, 0800 


eiimll farmer at Arpinnm (Ai[.ino), tlie birtliplac also 
of Cicero, in loT) n.t;., he worked Iii.*. way uj) fnnii this 
humble origin, in spite of the nmrt determined op] »o, -.it inn 
from the senate and the nrislocMcx , (•. the hi h .si ]*n.si- 
tion in the .state, was seven liine.^ mtii ul, umi *.1 .:j.u]:en 
of as a tliird Roninhi.s and a second C.iinillu . lb* lu'gan 
life as u .suldior, and tiiv.t saw' war in 8{.{ai ii.cl.r tlic 
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great Seipi«» Afrii*aiiiis, wh'.-e good -ii 1 <• 

so rose from the rnnlis to Im an (»fli<’Lr. P.ut lli 
enough to help him forward, on LI. letirn Im 
lising in thu.^e political olllci s wliidi wu** iu', 
stepping .>tone to tin; liighe.d. niilif. ry r.iiik. 

Jiowe\ei-, whui about folly year.-; »if ago, l!,i g.. 
marry a gn .it lady, of ]».<trli'i;in rank, .liilia, ih* 
duliiis (‘.es.ir; and, bum*; at. the .‘'aim; time , 
f:i\onrite, a.-; a man of plain and .sim]h* ta.^te.'', ai 
energetic soldier, lie was in 1 lo n.f. edeeted pi;e 
gave Jiim an opjiortnnity of .-fill fni-ther .‘'In 
military' ability' in tin*. I horough Mihjngat ion of the tn able* 
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where a good oHii 


er wa . .‘'I' 


Fbro\ 
the 
it was 
, tiiat 
of the 
■1 duel 


i.dly wanhd to rh» 
m.ir.imling laids of a niimb' r of wilil till e.-. Hut 
ill the war wdth Jiigiiiilii, from IPt) to !()(» lu 
In- di-.tinclly c.um; to the fouit : the luntina.’t 

coll ul t^lnintus Metellns. ft woii .‘Lem that li:.-. 
tow.irds hi.-;.sU]ierior ulVn er was not p it* tl\ .-ti’ai^li l**iward 
and lioiiniirable, as In* tiicd to mak- the lounan li.ideis in 
\fiiea, and throiigli them llie ])e« [h* of litvm-, ].oli“vo 
that the war was intentionally p *1 fi- in .t.niij't 

motives. Tbnler the circiinistanci' > was r/uuj-' ati\ely 
o*ay, as ]n>litieal feeling wasjm-t at th’i.'> tiim .n t i'-idaily 
bitter, and tlic senate wa.s rcputerl, not will. out aiod 

re I.'. oil, to be venal ami cnirn[>t. Alreatly^ A! liad 

;u iiioNcd ^omc im]w>itant. sm*"c--e^ over a ■.oni! had 

shown that he was tln‘ man to -et i le .i tin ■ om** ■■m • ilia war, 
and now, wlnm he was a li( tl» o\ i r lilty, in F'T i; * .. he w .n, 
amid great ]M>pul.iL cnlhmi.i in, (.h i.Ud e 'hMil lor Hj* iir.'^t 
iiiiic. In the following \ e.ii*. in la njnnction with l.i-. future 
[■olitical rival, Sulla, he lirouHit tlie wai* t'» a tiinnipli.iiit 
i-'.sue,.iml pa.s.sed twoyeaiv m hi- ]uo\im e of Xumidi.i, w hii h 


in 


thoroughly' subdui'tl and .iniiexed t' 


Hy this time ^laiius was gei’U dly ic* 
able.sl ge neral of tlie d:iy% ami in f.n i, <*f ii 

nnw' beginning to threafui Hoi..e fiom tl.** i;. rtl 
All IS, where, all iininen-e innltitmle of Ciml'i i an, I 'I 
Were liangiiig on the bonlei.s of Italy. j*iil ’i.- opinion 
promptly sninmoiii'd him to tin* chief iom’i\.>.d. 'I'wo 
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armies had been utterly* di-tioyed in llie 


■I'o. Ill tio.vd « *f 


the bake of (Jeneva, and it sceimd as if a r. ]-Lf'ti- n i f llio 
di.-a.'^tcr of .\llla in ,‘>90 i;.r., and tlie captni e of Jon..- il-. lf, 
might be HL>t ini])o.'>>ible. Marin--, <*nl of niij o-uii-ing 
materials and a demoi.Lli.-'ed .‘'oldi* ly, oigmi/M a w.-ll- 
di.-;ei[»lined ainiyg witli wlii<-Ii he inllietid on the iu^ading 
hoides two deci''ive (b leats, the liivt in it A.jiue 

Sextia* (Aix in the dej..)rtnieiit of Houches dij Kh. iie, '-oii'e 
way north of M.ir.-^eille.'-), and tin* .seeoml in the *.|]owing 
year at Vercidl*i; ( Ven elli, about midway betw- n 
and .Milan), the re■^llIt being that for a [u'lie.i . M>nie, 
centuries Roim.; liad nothing to fe.tr from (he i *itl. in 
iMrliiriaii'*. Dc^eiweilly' imh'ed wm-, M.irin^- lIic 
a lifth liim*, hailed as till* ‘‘saviour of hi> eou; 
liononretl willi a triumph of uiq'reeedented 1- . 

The really' gloiioiis part of his caieer w.o, i.ow 
the reiiiaimler of his life i.s a.'social'jd \m’ 1' 
cruelties and luuTors of civil war, ii\o!nti. a, ..i 
lion, d'lie hiileous ‘-trife', of M.niu- .md 8'. - ^ li 
into a proverb. It is indeed a du ,.I:id o d a. 

.storv of bliioddied, but it must be e;r< !i 


MARIUS, Caius (155-80 itc.), is oiio of the ruo.^t ■ are to underst md tlie ii-ituri (d the ['o! i; •’ 
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plain, rough/ though very able, soldier, withoutiany of the J 
intellectual culture which is indispensable to a statesman, : 
and which the Gracchi, his political ancestors, possessed. 
As a politician ho on the whole failed, though almost to 
the last ho had the confidence of the popular party. But 
ho unfortunately associated himself with low and vulgar 
demagogues, men jjrobahly more degraded than the worst 
of the senators and of the aristocracy, and thus, allhtmgh 
perhaps he never (jiiite sank to (heir level, he let himself he 
guilty of cruel and j'ertldious acts, which it Is hard to 
reconcile with the cieiractcr of a brave man and a hero. 
He was indeed appoiiiteil in 8S n.(\, after a riot and partial 
revolution, t(» tin* cnT.mand in the war in the East with 
Mithridates hut tlic triiimi>h of Sulla audthe ari.^toeratieal 
party almost immediately afterwards drove him as an 
outlaw fro!u Ihuue, and he had to seek safety amid the 
marshes round .Miniurn:e {(Jarigliano) in Latiiini. The 
Gallic troi)j>cr sent by the local anthorities to strike otT the 
old ni in's head quailed, it is said, before the fire of his 
eye, ami tleil the exclauuitio!i, “I cannot kill Cains 
^Marius.’’ Meantime, in the absence of Sulla, wlio Jiad left 
Italy f*>r tlie Alithridalic war, Ginu.i’s sudden and violent 
revolntioii had [»nt the senate at tlie mercy of the popular 
leaders, and Marius greedily canghl at tlie <tppoi t unity of 
a bloofly vengeance, which became in fai-t a reign of terror 
in which senators and nobles were .slanghbuvd w’holesalc. 
Ho had himself elected consul, lor the seventh time, in 
fultllment of a prophecy given to him in early manhood. 
Thus, full of Ininonrs in one sense, but really hatc«l and 
execrated, he closi>d Jiis career, in the didirinm of 

fever in n.c.. nt seventy vi'iirs of age. 

Marins was not only a. great and siieee<sfnl general, but 
also a great military reformer. A citizen militia Nsas from 
his time exchangi'd bir a piofessiiuud soldiery, which had 
hitherto been as little liked l»v the Homan people as it was 
by our own ancestors. A standing army, tlieir instincts 
told them, would bt' ii ready tool uf despotism; and in<li‘ed 
the changed of wliicli Marius w’lis t he autlmr pavetl the way 
for the subseipient military impel ialisrn. Tlie limnan 
fiolflier was Imneeforlli a man wlio found liis lionio in tlio 
camp, and wlm had n«> tnido but war. A great geiu'ral 
couM baldly fail to b'‘C()im* the tirsl and fonaonst man in 
the slate. Marins, liowever, himself did imt atteiii]»t to 
overturn tho oligarchy, ns (\*e''ar afteiwanls did, by means 
of the army, l.»iil rather l»y sm*h expedients as tin* con.^titn- 
tion s“emod to allow, tliouLdi the} liad to bo backed up by 
fitn^et riots and mob violence. Jfe failetl as a political 
reformer lifcause tlu', mercliants and llie moneye<l clashes, 
whom the more sta^■>^Tnanliko (Iracchi tried to conciliate, 
feared tliat they woiihl thern>i-lves be .swe[)t away liy a 
revulution of which the mob and its leaders would be the 
ultimat*^ controllers. Tim farmer’s sim, the rough blunt 
Bohlier, the .s:i\ioiir of liis eoiiiitry in midille life, and its 
curse and pest in liis old age, had a decided tinge of fanati- 
cisni and tliat vein of siq»ersti1ion wliich is often allied to 
fiimh natun-s. In mat ter.s so important as canvassing for 
the coM-iil'.hip Im w'oidd be giiidefl by tho conii.sels of an 
Etrii-'vin sootli^ay.M’, ami W')iild be aceoinpariiod in hi.s 
campaigns by a S\ ri m pro[»ln te.-s. The fasliionable accom- 
plishments of thf d !\,:nid ihe m‘W'( IrcL'k culturo,w ere wholly 
alien to hi^^ l i-te, 'iiid lie wa- thus re.ally di.--qu5ilinod b»r 
the [lolitical life o! ids tiin-'. When liis military career was 
once ended, failure anil lii- ji- ic«* b(.‘caine a certainty for him. 

For th* llfi* of M.iiiii i-.-iuil ^uurci'^ nrr :i iiniltiludc of 

in Cif-' piV. SJli.e, . J ihiur'lmn ITur, tin- rpitoini'.'- 

of tin l'‘st hool -! <.r Li\'v, riut -f. /,//•'■:, iKr. In Sinitir- 
7)'- \\\t' W^i i ;.nvi I gn-Lit. li iigtlj, aihl 
(li'fail** '‘tiitcl gi’ii'M :illy w^tli er- .e :i' * ta;i In Miifnms'ar'. 7fl.J(irt/ 
of 7l‘iuu ^ i'lv. iv. U, 7, ?i e 1 * oft li»* wlioli* is 

prf-'*ijn '] toils ; .'iii'l Nifliiilir s / fini'., llonnin ///sYo/’?/ (Li*ctunj 
81-8f5; rnuy bi^ fiW'ialli.'l with gn .it fcr. 
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MARIVAUX, Pierre Carlet ee Chamblain x>e 
(1688-1768), novelwt and dtamatiat, ^ boni. at Paris 
on the 4th’ February 1688. His fat'h()r financier of 
Norman extraction, whoso teal name wto,C[ai^let, who 
after the loose fashion of the period assumt^ , the samatpie 
of Chamblain, and thou, finding that ' othejSi'/ of his' 
class had chosen the same, superadded that/p?'J|tjwivaux. ,, 
^r. Carlet do Ililarivaux, however, was a man of |g00c| reputa- 
tion, and ho received tho appointment of direetor of the 
mint at Rioiu in Auvergne, where and at J<imbges the 
young I^icrre was brought up. It is said that ho deyte|opcd 
literary tastes early, and wrote his first play,, lllio 
Pinulnd et PipuUible^ when he was only eighteen} it, WOO 
not, however, publislied till 1712, when he was twf^ty- 
four. liis chief attention in those early days was^ paid to 
novel wTiting, not the drama. In the three years from 1713 ; 
to 1715 he produced three novels — KjftU 
df‘ la S^mpafliicf La !’<>// ///v Pnihourbee^ and a bopk'yhich 
had three titles I'/mrsainon^ J^is FolLcii Pomanesqutes^'^ani^ 
Lr Don Qitir/tnff.' Mndrnir. All these books w^ere in a 
curious strain, not in the least resembling tho pieqea which 
long afterwards were to make his reputation, but followiug 
partly the S[)anish romanci's and partly the heroic novels 
of tli(i preceding century, w ith a certain intcrmixtilrO of the 
marvellous, ’rlien M:iri\aiix\s literary ardour took a new 
])hase. Ho fell under the inllnence of La MottSi and 
thought to serve tlie cause of that ingenious paradoxorby 
travestying Homer, an ignol'le task, which ho followed Up 
by performing the same olVice in regard to F6jieloa. HU 
frienihsliip for La Motte, howc'vt'r, introduced him to the - 
Minrar(% the c]ii(‘f new'-pajier of France, where in 1717 ho 
produced varion.s arliili*'^ of the “ Spiicta tor ” kind, which 
w'crc distiugiiislied b} mucli keenness uf observation Bind 
not a little literary skill. It was at this time that the . 
peculiar style called Marivaudago fir.stnmde its appearance 
in him. Tim year 1720 and those immediately followiug , 
w’ore very important, one.s for Marivaux ; not only did ho* • 
produce a comedy, now' lost except in Binall part, entitled ' 
LWtnour H la Vhih\ and anotlier and far better- ono... 
entitled ^ I I'n!! i>,tr rAmtnn^ but ho wrote a tragedy, 
Annibal^ wliich wa.^ and de.served to be unsuccessful. 
Meanw’liilo Ids wuildl} allairs underwent a sudden revolu- 
tion. His father had lelt liim a comfortable subsistence, 
but Im was persuaded ])y friends to risk it in the 
.Mis.sissijipi scheme, and after \astly increasing it fqp a 
time lost all tliat he had. JIi.-> pro.sperity hud enabled , 
him to marry a nTlaiu Mademoi'*clle Martin, of- whom* 
much good is .sai<l, and to wdmm he W'lxs deeply attached, 
but who died very slmilly. His i»en now became almost 
his sole iwHine. He liad a connexion with both the 
jasliionable thoalre.s, for Ids Annibal had been play^^at 
tho (’oim'idie Fraii(;;ai'^e and lii.s Arlvquin Pali at. the 
Coniedio Italiennc, where at the lime a company 5 who 
were extremely piqmlar, despite their imperfect coDimand 
<»r Freiicli, were established. „ He endeavoured too to tum 
Ids newspaper ]»ractice in the Mermre to more account by 
starting a weekly .Franrai\ to which ho Was tho 

sole contributor. But lii.s habits were the revers.U of 
methodical; the [laper aiqieared at tho most irre^laP 
intervals ; and, though it contained some excellent w<?rk,‘ Its 
irregularity killed it. For nearly twenty year^ tbe th^ti^, 
and especially th‘* Italian theatre, was Marivaiixy . o)uef 
supjiort, for his pieci-.s, though they were noiii^ ill Jjeceived 
by the actoi-.s at tlm Francais, were rarely succesafnlthiere. 
Tlie best of a very large number of playft : (M(|n4vaux*a 
llieiilrc numbers between thirty and forty iteSjB) iire^ the 
Fttrjan.se Jc r Anwar (1722), the Trwniph^y 
(1728), the Jen de ^ Amour et du i/iwarii ;^(1780), 

Fa n s.se.s (Jonji dt-n res (I7a7), all produced, at- tl»e,^teUw 
tbeatru, aud Le LejH, produced at tKe. 'M^Whfle 
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he had at intervals rotarned to both his other lines of 
composition. A periodical publication called TJImltgmt 
PhUomphe appeati^. lA* 1727| and another called Le 
Cabinet du PW^^ic^he in 1734, but the same causes which 
had proved fatdl to the Spectateur prevented these later 
efforts front jetucceeding. In 1731 Marivaux piiMished thes 
first two parts of his best and greatest work, Marltnutf, n 
novel of aiiew and remarkable kind. As was usual, how- 
• ever, with him when he ventured uu any considerable la^k, 
ho was- verjr^slow with it The eleven parts iipi»t :ircil in 
batcho?_ at' intervals during a period of exactly llie same 
numbeV^f years, and after all it was left iinfinislied. In 
1735 another novel, the //.'<* fu rtn'^rnt/, was begun, but 
this also was left unfinished. 'I’be year aftvrwnnls 
Mariyausr, who was then nearly fifty year’s t)f ago, wsis 
elebted of the Academy. Ho survived fr>r more tlian twenty 
V years, toU was not idle, again eontribiiting occ.asiuiially !•) 
the Mermre^ writing plays, “reflexions” (whicli wereseldf'i 
of 'hiUch worth), and so fortli. lie died on the HHli 
February 1763, aged vSeventy-tive years. 

The personal olmrncter t>f M:iriv;iu\ was (.■iiiious anti som.uliat 
contradictory, thoiigli not witlmut aiial«)i;I<-s, tmr, rhisistnf 

which is to ho found in (Joblsmith. lb* was liowavcr, nniil:i' 
Goldsmith, ut lejistas In’illi mt in nuiwrsation us with I In* pm. II.- 
was extremely gooil-natuivd, bni. f«»iid (jf vciy 

unhesitating in his jiccf'])tuuc(* of ruvonv^ ilnMln-w a n-Lpilai annmly 
from Ib’lvctiiis), but cxiuvdinglv loiirliy if he thoii; 4 lif him .-If iij 
any slighted, lie was, thmigh a grcit culiivaUa- oI’a/v/s*/ A. ///.', 
on the whole dmait .and moral in his waitings, ami was uiispning 
ill his criticism of tlm rising This ciriMimsi.in- 1*, 

and perhaps jealousy us wi ll, mad'' him a ilaiigrrnus ^•lu•mv n 
Voltaire,' who lost 1ml. few' onportiiintii's of speaking disj.ai njinLdv 
of him. Not very mueh is knuwii of his life, ihmigh nt 

hie sayings aro not uncoriimon. He h.id iC'>od Iriends, m»| m« i-ly, 
aehns been said, in the rich, g'‘m*reiis, e.nd umiah!.* llelvi tins, hiit 
in Madarno de Tenciii, in Fontenclie, ufjd i v<-n in .M.id.sme d.‘ 
Pompadour, who gave hiiri, it is said, a e(in''idi r.ild** pi n-aon, ot fh.- 
source of whicli he wasignor.mt. It is o\en as.si rled that annoNam e 
at the disco Very of the origin of .'i hmidit which he I lionglil, • ame 
directly from tlm king hustmied 1 tli ; and, llmugh this i 

scarcely liktdy, his extreme sen'dtl\enrs^ is huwn Iiy many stme*' 
one of which C.imes out in leal life and iilnm4 to the Ictt- 
Farqubar’s ftnnou.s mof u.s to “ laughing eiMisumedly/’ He. had ••m 
daughter, wdio look tlm veil, tlie i of (hleaiis, tlio legenl’. 
successor, furnishing her with her downy 

Wodiavc no spueo here for iled ritieism of Maiirair’ 

extonsive work. The so-c, Ih- d -Maiivuidage i'. the main po 
importnneo ubout it, ihmn h tin* he t of ilie i omedie'> h.ive 
merits, and ^f^tria^l^n) is an cxtri nicly imptMi.niL sti‘p ii 
legitimuto development of the I'Vcnch nn\.‘l, — legitimate, that 
opposition tothe hrilliaut hut epir-odic pioductinnsnf be Sage, 
subject-matter of .Mari van \’.s [)eciili.ir style 1ms been gem rail nd 
witll tolerable exaelne.ss described as the im taphvsic of lo\e-makiiig 
His characters, in a li.ipp\ phra.se of (’rehillin’s, imt only tell i.e li 
other and Hu* reader e\er\ tiling they ha\e thouglit, l.ui i vi rNtldng 
that they would like to Jici^n nle theiuselve.^ that tin y hav.* th.>nv’'b 
•The -Style chosen for this is jn-Htly regarded as deri\ed m.n’nly I'nm 
Poptonellp^ and llirongli him from the Pn'-eieUM’s, though lin n .in* 
traOOS of it oven in Lu IJniyiie. It abuses inetuphor .smiiewh it, tiiul 
delights to turn oil* a met .]ihoi* its.-H in some une\ peeled and In.- in-* 
foslupn. k Now it is a f.imiliar phiaio which is use.l when: digniin d 
lah^Uige would he e.xpeeted ; now the reverse. In thi* s.nn.j 
critn^ism of (b’chilhni's whieh has been already ipmled or.-uis 
'imothc>r happy dcserijition of Marivaux’s style as being ‘‘an iiili'i- 
doCtion to eue.h other 111 ' Welds which have never made ;ii ijuairitame, 
apd which think that they will imt get on togerher,” u phia-e a.. 
ha^)py in i|s imitation as in its s.uiie of the .st'yhi its. If. Y.-t this 
faBmtic embroidery of Language h.is a eerlain eh.nm, nit-; 
p^jth^pS htetter than any other hivle the smnewlrat nni*'al 
whieh it dc.scrili' s :iiid exhiliits. 'I’li • anthoi | 
m^over, both thought and oli.M-rv-itinn. hesidi s consider, 
maud'bf pAth6s. irV is not, and i-; newr any moi** likily I** h 
Ueftijilrallv ^pnlar, hut he is on f the aulhor. in wh.nn th.i-e 
do like them /ire sure to take j u nlar delight. 

Thttlwti and most cimnilete cililiim of Maib.nu is that of ITsl. I? \..is 
Tnevo It^ a, good modern eillilon <• t!i.* jihiys to K. I'.iinnlcr. an.l anniVi 
JfarAijiilftifid the la 1 Wo Mihiau’s. ,1. KI«*im\’s .1/.?/ o -i'.' / 

(Peril, 18 bl) is vmrih nmsalti.M t'/ thosa nho ari* inn i. '.t.-a m tli 
•ubjo^ (i:.s\> 

■ the traditiunal nanu' of tho author of tho Seciunl 

Gospel. I Tb.e name Mark occurs ‘in several books of the 
KewyTestameni In the Acta (d t?ie Ai}o.stlea, cha}>. xii. 


mention is made of "John whose surname wa.s M.ark,” to 
the house of whose mother, Mary, at Jernsuleni, T'eter went 
when miraculously released from juixon.^ This .Itdin Mark 
went wdth Harnabaa and Paul on their niissiimtiry journey, 
as far as Perga in Painphylia, and then, “ ilepnrtitig from 
them, returned to Jenisalcni ” (Acts xii. ‘J.b ; xiii. 13). 
Ills dci»artiire was aftcrw'ards the ocension nf a “ di;ir[> 
contention” between Paul and Harii.ibnv: ; tin* farmer 
“thought not got>d to take with tlicni him wlio witlnlo-w 
from tliem from Pamphyliu, apd went not withtlum to 
the work The lattiT “took Mark, and .saiili il luvny iido 
Cypnis” (Acts xv. 3 S, 30 ). (Tn the sub-;« .jiu.nt h.itt.M) 
of M.ark the Acts of the Afiostles are silent. 

The sunie name Mark occurs in tliree I'jinline ('pi-th-s. 
( 1 ) III Col. IV, 10 the writer cmirncriiti s .Maik among liis 
follow-workers, meiitioniiig also tljat he was a ne[»licw /scjue 
tr.indato “cousin”) of llarnabas, and im[dying that he was 
a .lew (“of tlin circiiiui L-ion ”), Hi* is evidciiily al)out to 
bend him, in aeCordanec with a pivvimis inlim.ition, on a 
sjioci.al mission to the (/oln^si.iiM ; liiil thcvi; j, no eviiluma*, 
except (he statement of the (’optic, sub-.ei ijition to the 
epistle, to sliow wludljcr the coiili’rn[d.itM] journey took 
plae:, (' 2 ) In Philemon 21 tin*, writer abo mentions Mark 
as one of liis fellow woikers, /.c., prolnbly in prcmdiing tlio 
gospel ilnring his imprisonment .it Pinme. ( 3 ) in 2 Tim. 
iv. 11 tlio vvritiT gives lie* cli.ii/e to 'rimotl.v, “Take 
Murk .and bring him with thei\ for he i^ U'-' Inl to m.- for 
ministering.” It is a ijlaii-ible conji-cti’n* llitit tloT is a 
rotpicT. that Mark might be brought b.u k to Ihuu'*. alter 
his ini.ssion to (Jolo-ssa*. 

Thesatue name abo occurs in 1 I’lder v. I’l, “ .M irk, my 
Son.” 31ns ext»rc^sion has sometinn s li.cn taken literally ; 
but it is more usually understoml in a meta[di' >i n al n-^e, as 
im aning that Peter Inil couveited Maik. Tl!ll^e who take 
“ Habylon ” in the same [la.s.sage to mean Pniii' n‘'ce.-sarily 
infer that Nbirk was with PetcT at Pome : a tradition tothe 
same etiect is mentiorusl in fragmeiil ; nf Ch nicnt of 
Alexandria, preserved in h’.usebins, //. A*, ii. 1.“) ; \i. 11. 

'Hie prc|>onderance of patriotic and mediawal liaditiou is 
in favonrof the liy[>ot]u\«*is that the saiu»* di-ign ited 

in all tltese [)a^sige-i id' the New IV.-tament. Pnt other 
hvpotlieses leave found favour, i'.s[)eci.ill\ amoi._^ tho.-so 
writers of vnriiiijs S'-liooIs wlio liave fell a dilliciiiiy m iind'-r- 
blanding InAv the same [lei.-oii should b-e an intimate com- 
panion at once of St Paul and of St Peter. It lias bcei^ 
su[»pos(:(l (!) ilmf ilio. -lohn Maik ol the Act , ili.'^laik id' 
the Pauline ejdstles. butnol the Maik of I I'eier; (2;Hiat 
the John Mark of (he \c(^, the Mark »d‘ tie* P.iuiiu • epistles, 
and the Murk of 1 Peter an* all dili'- rei i ; (.3) tliir the 
dohn Mark of tin* .\cls is the Maik id’ 1 Pit i, but ni't tiie 
Mark of the Pauline epi-^tles. Into the jirLnmi.i l ^ b-r these 
.several hy[M)tliese.s it i.-; luineee-^-.ii v to enter bcie ; they 
lire of course complicated by tlie jaior ipiestion of tho 
authenticity and date of the books ot tie'* New I’c't iinciit 
in wbicli tlie name occurs. 'I'he ino-1 cLiborate modern 
dUciissinti of the ijiicstion, which .irrixcs at the conclusion 
ill it tin*. Hr.st of tin* Hirce hvjiollie-ies jiist meiilinncd is the 
true one, is contained in the work of .Molini, win.- idle is 
givi'ii below. Piut, w'lu tiler tln rt* w:is oulv i»n.‘ M. nk m 
inoie tb ui one, lliei'i: is a general belii f, wliiili n ^'s ulli- 
mat.'Iy 0*1 tlie teTilnony of tlie j>iT^l)\ter i-le.lio' wli-iis 
(jUi'ted by P.ijiias (ap. LTiseb., //. /A, 111. ‘P-t. 13', t: .1 til** 
M'l-oinl enioiiic.d (Io^[tckor its original, is to !ii a-iid .d to 
the Maik who was tbe disciple of St Peter. t'* S '1 ilk 


* 'I'ki-* d siMi* ]. luh*. th.* «>Mc .h-w I'^h. t! ...1 I I !'• ■ o ■■'••ao 

pin 1 nifi* l!i.‘ .loiilil'* a niM* “.'-^11:1. vv ) , •. •! • ” i !’■■’* in 

s’.ifi cc-lir.g ‘‘liapn-! t it tlic .\'t-. ; ‘-ninil.M. l i‘ ■■ 

tiMii ' oM m ..ill. I till* Mii'.dc n la,. . . ' 

:’..* M-'.oiMiK 'o .\i,. Ii ' . V- ' 

pp. \' 1 \\ VMult'ilVnUlS V* Hi )\v i1m! '.!.c U i- t ' -’>• '<1 thi* 
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the ovanireliRt, as of other persons whose names are pro- 
minent ill the Now Testament, there is a large mass of 
traditifMuil biography, in wliich possible fact and obvious 
lietioii me so closely intcrwovfii as not to be easily dis- 
entangkMl, and which would iit>t be wortli recording were 
it not for the later historical associations ^\hich have 
clustereil round it. 

Of Mark’s liirtli nml TmtliifiL' i'^ ]n>.^itivcly known; flio 

in ijorit y «»f Mii’di.t'v.'il wnl'i-. si itr ihit In* w.is :i Ijivilf ; Inif tln*^ 
i-i |(rnl» ilily no ni'»n‘ 1 linii .n i iili from liis sin»]inM*<l rflnti'Hi''l»ip 

to 'I’ln- Al*-' m-lii.ui st'ciiis to Jnivt* l)!*i*n th;it | 

]u* was (*f (’Nr»ii.i‘in ; .m-l Si\i‘riis, a \\rit«*r of the loth 

(••'iitiirv, To ill!- ill'* *‘l.ilt‘]iM‘jit that Ins I'alher’s n:inie was 

. Arisioiniliis, wln>. wiili Ins wih* Mary, was diivnii fnnn the 
Penta|t.»lis t>» .li-ni-. il* mi hv an invasion of liarharians (Seve‘rns 
A''i*hiiii(iii, aji. K* ii.iiii|.»t, IL-t. rut riit n h. J/r.r.^ ]». 2). In the 
a|iit. ! \ pli.ii \t !" t-r ^•lnl.ll•a^, whi* li ]»infi*s.', t»» he wrilt«'n l»y him, 
lie s|»'-ik ^ • r liiMi- i; a- lia\iii4 h-*'*!! formerly a servant of ('yrillus, 
tlie lin:li I'ljt ! <1 / II-, .‘onl as havim^ het*!! hjipli/cil at leoninm. 
Tin* |Me-]i\ !• r .l''}iii, wlnmi I’ajiias (|notrs, says disiindh that, “he 
iieiiln 1 Je .i!''! lii'* li"i'l imr .‘ii-eonijianii'd Ilini”(ap. KuM-hius, J.r.) ; | 
all'] ill!’ I'o-itor s'.iti-liii'iit IS fatal to tin* tiailitioii, wliii-h does not | 
app. o ii’ilil .iloeil i limnhril junl f'lly Vi irs altcrwaids, that he ^ 
WM ^ ('ll.- '»! 1 1n* \ ' 111 V disri])l< s ( l'']»i]ih mins, psiaido i h ii^'Mi Ih' r^ cta 

in il , < ;'•/■*, and tin* initlmr of tin* Ptisrh,/} Ch roninii), Vaiions 
ot'n i i.-altsul tin* leiidniiey to jill up Malik nann-s in the ^os])f*l 
lii-t<'i\ mil a lu* -i t a-nln on the sann* i^nannl; it was, fi»r example, 
hc!n-\'d t'ld Mark wa- vme of the ili^niplfs who “went h.n*k ” 
lu-.-iU'''* i'l tin* “liaiil sayiin.;” (p'>(‘nihj-llippolyt., />e AA'A'. 

'(S in Cud, I’lOoee. a]>. Micni*. I'tftruf. \ol. PnoM 

tlivi'e was an Al* v iiniriaii tiailitmn that tie was one of the servants 
at tin* miiaeli* ol Cana ol Cilili-e, that he was tin* “man hearing a 
j'ilfln r of wal>*r” in whuii* h<»usi* tin* last sup['**r was pr»‘pai**«l, 
ainl that In* wis also tin* n\Mn*r of tin* house in w*liii*h tin* diseiph's 


Grnnait, Script^ torn. iv. p. 449. It may be added that the 
Venetians prided themselves on possessing, not only the body of St 
Mark, but also the .aiitograidi of his Oo.spel ; this autograph, how' 
ever, iirovcd on exiuniiialioii lobe only part of a6lli-eentury hook of 
the Oospels, the remainder of which was published by Pdiiiichini as 
the IvronijrUanam Forojuln nsr ; the Venetian part ot this MS. was 
fouiiil some years ago to have het‘n wholly destroyed by damp. 

It has heeii at various times pupjiosed that Mark wrote other 
wtirks he.sidi's the Clospel. Several books of the New Testament 
leave been attrihuleil to liiin : viz., the Epistle to the Hebrews 
C'^pnilu im, Op. J/zVe//., vol. ii. p. 2*10), the Epistle of Jude (cf, 
Ihdt/inann, hir Sunlit li>i'hr Friunjrlini, p. 373), the Apocalypse 
(llil/ig, Johannrs Mnrcu.% /urieh, 1813). Q’ho anocrypmil 
yi'iit Jiar/nthx Yuy\^ini to ha\e h(‘en writteii by him. jliere is a 
liturgy whii h hi ais his name, and which exists in tw'o nnins ; the 
oiii* hwni was foninl in a ^IS. Jif the 12lh century in Calabria, and 
* is. acenrdiiifr to Kenainlot, the fuiiinhilioii of the three liturgies of 
I Si IkiMl, St (iregorv Na/iaii/eii, and St Cyril ; the other is that 
; whiih 14 nsfd hy the- Maionit'* ainl Jaeohili! Syrians. 15oth forms 
j Ini vi* h»M*n puhli.siied hv Ileiiiiinhd, Littinj. Oriental. Collect^ vol, i. p. 
127, and vul. ii. p l/d, and in Niali'’s Jlisforn of the Holy Fasteni 
CZ////*.//; hut, neither has any snhslantial claim to belong to tlie 
ante-Niceiic perind of Cliristi.in liteiature. 

Thi^ symbol by whii h Mark is drsignalcd in Christian art is 
usually that of a lion. Kaeh i)f the “four living creatures” of 
E/i ki.‘l ami the Apoe.dyjtM* lias been ultiibutcd to cacli of the four 
evangelists in tnin ; Angn.-i im* and liede think that Murk is desig- 
nated by the “ man ; Th. opli\lact and others think that he i.s 
I designated by tlie ea/d'* ; An.i'^tasins Sinaila makes his symbol the. 

1 ox ; but iije.iia val alt aniuiesred in the oiaiiion of Jerome that ho 
' was indii aled b\ the limi. Must uf tlje mailyiologies and calendars 
! assign Apiil 2."> as the dav on wliieh he shouhl hi- eomiiuimV‘it‘^‘d ; 

; but* the Mu H fir. Jfirrvii. gives Se]>ti*mber 23, and some Greek 
i marlyrologics give, .lannary 11. 3’liis unusual variation probably 
• alines trum euilv difb‘reiici.-i of opinion us to wlielhiii* there was one 
i Alark or iimre than oin*. 


met <'ii the evi mug of the irsinrcet luu (Reiiniidot, t.r.) ; and even 
in III" It Ml riim-s th'*r»* h.i- b-'en the eunj»i-uire that In* was tin* 
“i-i-il iin \uiini.r man” wl.u “lied naked” from Cethsemane, Maik 
,\iv. .M, ;»2 'd >bhim'.eji). 

A t radii lull whieh was widely dilfii-'*'], and whieh is ind in itself 
iriipruhahle, wm', that he Ji(teru:ii<]s pru.i. In-d the gospel arid p’-e‘^ided 
uver tin* eiiiii' h at Alexainliia ('the (aili-*st extant te-tiiiiony istliat 
ol lai-i I'liM, //. 7A, ii. Ill, 1; ii. 24; fur the flllly-lh•^ eloped legend 
Ilf l.'if'-r tiae’s .s'-e Smiii'uii M< taplir.'st* s, /'/A/ S. J/(r/rt\ and 
KufV'h'itis, Ab/'Z, s/.c mi rin:r). ’’Pheri* wa-. a not In r, 

tlioii'rii perliaps not iMeonjieitibh*. tradition that he preaelied Oie 
gu'.]tel and pie Idedo^el tin* « hiiieli at Apiiileia ill Xurtli Italv. The 
eiihe',! te,-tnijoii\ in taMiiir ol this tcidilion i'. the vague st.it«*ment 
nf C,i. _veN of N.i/iaii/iis that M.nk piea' hed in ll.th, but it.s 
r\i-leii-*e in the 7th eeiitniN is 'nlinwn liy the fa.-t that, in tVJt* 

Ml t .1-11114 si'iil the p*i1 1 i.iii-h.d eliair from .Mexaiidri.i to C.i nlo, to 


The wuiK t)f v'aui.n Mulita of Venice, />e I'/-'./ ft lipstniix^. A/tirn llmugelUta:. 

I iliti li, uf'er the anthiu h ile.eli, i'\ s. I*ji i'. Iihi, the lihrniliui of the Parhcrlni 
in.i ii>. Ill iM.t. a;im s lull nift'i Mi.ili-iii im uil tlial lehilcu to the Mibjeet of the 
pivsehl uiiuk-. ^L. UA.) 

MAHK, Ct>si*KL or. Si*('- Cuspkls. 

^lATiK I ECU (in rrencli, a flour- 

ishing iiulustriul town of (Icrnmny, in Upper Alsaco, circle 
of Ibappoltswt ihM*, is pivtiily KituiUcd in the valley of tlie 
Leber or Taepvrcttr, iin alllucni of the lliiinc, near the 
French frunlicr. Tin* once jirotliiclive silver, cufipcr, and 
lead mines of tin; nciglibuiirliood are now no longer worked ; 
and tlic present clii»*f industries of tlie place are weaving 
and dyeing, Tn and almiil Markircli there arc nearly forty 
wmd and Colton f.u toiii s, liesides numerous looms in tbe 


whi'li'il\ lln- paliiaiiliritr of Aipiihia had bci-n tln'ii liansIVm-d 
f‘itf rin ffh. Or(tif>n'{^ ap. Cifln-lli, Itulni San'n^ tom. v. p. 
JOSr; ; li)i 111 !u-r ii-lVu'in-r-: t') tin* gi-in-ial tladlliull bi-t* Iti- iJubris, 
M'liniin. .i-fnitrinf , r. 1 ; jirta Hianrtt/rion^ ad A]ni! xxv.). 

It w IS thioii-_di this tr.nliliun that Mark bi-cami* <*oniifi’ 1 i-d with 


cottages of tlie wi*'ivers; and these produce cloth to the 
annual value of £(i‘Jo,000. It is estimated that there arc 
about -10, MOO workp(*o[)h‘ in tlio industrial district of which 
Markirch is the cv litre. Tlic small river Leber, which 


Vcni'i*, whitlnr tin* ]iatriari-hatii w.-is furtln-r tranvfi-rrt'd from 
Cm'Iu ; an <-iily AA-m-ti.iii h*g'*nd, wliii h is rupn-'H-nlml in tlie 
(’.ipjii-ll I /i-ii in lln* h.isili.M Ilf St .Maik, luiti-dalrs this eoniivxioll hy 
]ii'-tiii iiig 111- i v iiigi-li - 1 .1'. lri\ in.: h-i-ii st r.nnh'd mi tin* Rialto, w liile 
it, was vtill ail iimnlj ibiti-d id.iml, and as h.i\irjg had the fiitiire 
gn .ilM-ss of till- I lly r<-\..ih d to him ( D.indnli, f.7</vi/£. , iv. 1, Up. 
Aliir.itui], /"/•. y.'./Z. ,V Mil. xii. 14 ). 

'I’ln- I- irln 4 t 1 1 .idit i"ii'. app-ar to im[ilv tlial he dii-d a natuial 
ib-ith ' bin-, .li-i'u’in-, ,nnl r\- ]i Isi-I-m* uf Sevilh*) ; hut th« 
M II 1 \ lulugi* s f l.iiin Inm ri-, a martvr, tlmugli tin-y do not ngrei* an 
to r!n- 111 iMK r id his rnart wdom. Aicording to the pseiido- 
Jlipp.dytii.il- w.i-, l-uiind; Imt Symcoii Aktajdirastes and the 
/'u . h-<f rin-n.. z, 1, pi,.., -lit liiin to li.ive, bu-ii diagged over rough 
-nr-tii li- -I'-.l. I’,. it, liowi-M-r tliat may In-, his toinh appears 

to h ivi- b' - 11 V'lui'itt.l .it Ah*' .'iii-iria, ainl tln-H' was .i liim b'-lief 


, intersects the town, w.is at one time the boundary between 
' the (lermaii and French languages, and traces of this 
I separation still exist. Tlie (icrman-spcakiiig inhabitants 
i on the riglit bank were 'IVotestant.s, and subject to the 
I counts of Hapjioltstcin, wliile tlie French inhabitants W'cro 
' lioinau Catlinlies, nnd under tlie rule of the dukes of 
LiuTdinc. Tlie pupiilation in 1S80 was 11,824. 

ALMlLHOHOrUll, a municipal and parliamentary 
boroiigli of AVilt.sliire, hhightipl, situated on the great high- 
road between Lundnn ami Hath, and di.stant 75 miles from 
me H)i mer, uj iiom me jiuier, mni lo jroiii xu 

.stiiud.^ on the left bank of the Kennet, a tributary of the 


at \i nil - ill till- Mnhili .\gi-s th.it his n*in:iin.s had Imtii (ran.slab’d 
thitiii-i in ill- '.nil 'iMtniv itln* fin t of thi* tiaiisliitioii i.s driiii-d 
I v-li hv I ill' <11 ml : ill- V, i.ikn. ,^(d I h- l■^ i'lriu - in .-.iipnort of the 
Ira'iiti-iii i'. ipjiiniil '•*.■ u in Mnlmi'.., vigorous dvf'-ii'*- of it, lil>. ii., 
c. 2; th- miiiul-* :i'-o'.iiit v.l-i-li lli'* saim* writer giv-^, lih. ii. i*. 11, 
ill lln* disij iwrv of ih'- :-nppo-i 'l adinl bom-s of tin* i vaijg»‘list in 
Isll A.o., M nili*it ^tlInJ(. 'i In ii* w.m aliollic-r Ihongh lu.s.s widfly 
JO })l'-d tri iinmi, 1 hal ih- iiin.iin-, .....ii alli-r tlnir tran.shilioii 1o 
^^■niv^* wi r- i-li.iri'l il-d to tin- id»l)f\ of Ili’i'-hi nail on Lakn 
roii'-dfiTi-^* ; a (■ii(*iim-;t,'uit''d .ii.-.init "I'thi.T n t Miislat ion i.s given 
Mi tin* tiisiliv- t'lf Mn'dfnl.s S. M<fi''\ n]) Pi-rt/., Mail. 

- # ■“ ' 

Ra'iliiii* .-ir-d Old id the l*i Iniif; M.dl: .n-* u -il Ry other v.mIiTi in 
•ini/urt of till* hypolhn.*>is thar in it, ])h' . i.i {..nn il i-. md tho work of 
h R.ijii IS ‘•pi-aks. 


Thames, in 51’ 25' N. lat. and V‘ 43' W. long. It is an 
agricultural centre, and lias a weekly nnirket In the days 
of its piM '^iierity fnrty two juiblic coaches halted daily at its 
doors, and il had a fair trade in corn and malt; but its 
trafTic was to a great extent diverted by the opening of the 
Circat Webern Hnilway, and it now carries on a very small 
trade in tanning, rope-making, and malting. It consists 
mainly of a long and broad .street, terminated at one end 
by »St Mary’s church and the town-hall, and at the other 
by St IV'ter’s clnirch and the college. The municijial 
council coii.sisl.s of a mayor, four aldermen, and twelve 
councillors, and the borough returns one member to parlia- 
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luent. Ill 1881 the population of the niuuicipal borough 
(area' 18G acres) was 3343, and of tho purliaiueutury 
borough (area 4665 acres) 5180. 

Tlu* name has been a frequent matter for disoussion, some 
declaring it to be the liill [berg) or fortress (harg) «)f .Merlin the j 
Briton, others the J/aW borough, in allusion to the suniMinding ‘ 
soil, which, however, is clialk. A great British mound exists at 
tho soiith-wost exti*emity of the town, ami a castle was ens-tiMl . 
nrouud it by William the Conejueror. This heeame a smiu w-hat 
11 otablo place. Henry I. kept Ivister here in lllu, and lltnrv II. , 
grunted it to John Lackland, lienry 111 , held hi.s last p.ii liaite nt ; 
hero in 1267, and passed tho Statutes of Marleherge.” I/i!ei ihe ' 
castio served as an oeeasioiial royal resulener ; it was pn.lial Iv i 
dismantled during tho Wars of the. Rose s. 'I’lie town W*as he.'^ieilt il j 
and taken during tho civil wars, ami a few' yeais later was 

almost entirely eonsuinetl by lin'. A large inausnui was ei« • 1. .1 ! 

Lord Seymour in the reign of Charles 11. near the site c»[ tie* • a-t).-, ' 
and this, after variou.s \itis.sit tides, was in hS4;i eon\«'itei| nit(» I 
“Marlborough College,*'-- a puhlie sehool designed inainlv f"i llie ! 
education of tho sons of llie eh rgy. A huge group of luuhlnig • | 

cluipcl, schools, dining hall, ruekef eourls, Ac. — soon spuing up \ 
around the original huihling, ami the school nuinlM-reil ii\i- lounlii .1 . 
and eighty in 18si;. I 

MAULBOliOUdTl, n town of iliu LlnittHl States, in 
Muhlleaox county, MasbucIiUftotts, about *25 miles west 
from Boston, with stations on the Old Oolmiy ami Un- 
Fitchburg Hallways. It lies in ii foiLile hilly distiicl, .md ‘ 
contains a beautiful sheet of water l(>n uenis in i xont, ' 
known us Williams I^ake. Slioiinakiiig is the 
indi^try, some of the factories in the ile^ciilment rivalling 
tho largest in the world. There is a good puLlic lilu.ny: 
and three weekly newspapers are published in Uie town. 
The population increased from <">171 in 1S70 tr> l(),12i) in 
1880. Marll)oruugh, euloni/ed by settler^ from Siidbuiy 
ill 1655, and incorporated in lG<il, uceiqiies the sio* of 
tho Christian Tmliaii village of Okommakuue^itt. 

MAUIjBOJiOlKUl, John Cm u< uim., I)i Ki-;oF(lb5() 
1722). In the fiinall manor house of Ashe, situated in the 
parish of AFusbnry in Devonshire, but hardly a stom/-; thiow 
boy(UiJ the parish of Axminster, John Clinrcliill the lii>t 
duke of Marlborough was born 21th of ^1lme • 

Arabella Churchill, his eldost sister, and the moilu r oi ilie 
duke of Berwick, was born in the same house on tho 2"'th 
of February UU8. They were the children of Winston 
Churchill of Clanvillo Wolton in Dor.'.d and Kli/.ab« th 
the fourth daughter of Sir John Drake, wlio alter llie 
close of the civil war rceeivcil his son-inlaw into hi- , 
own house. Fur a year or two after tlie Hcstoralion ■ 
John Churcliill wont to St I’anTs sclnud, and tln-rc i'* ; 
a trailitibn that during this pi riud he showi d llie U ni , 
of his taste by reading and ru-re.iding Vegetius /A A’.* 
MUitari. AVhen lifteeii years old he obtaiiKMl a place in 
the honsehidd of tho dnke oL\ urk, and about the simc 
time his sister Arabella ])eeame maid of lionoiir to the 
duchess, two events which contributed greatly 1«» the 
advancement of the (diurcldlls. Next year, in lCG«b le- 
received, througli tln^ inllneiiee of his master, a cummi.-sinn 
ill ni'o guards, ami left Enghuul for .service at Tangiei-. , 
Such fighting as was waged with the Moors did not .iceoid ! 
with his feelings, and lie soon returned to his own conn tiy. • 
For a few years afterwards Churchill remained in attend 
ance at the court, and it was during this [u-riod that tin' i 
natuml carefulness of liis disposition was shown by his 
investing in an annuity a present of .£5000 given him by , 
a court beauty. In 1G72, when England to her shame sent 
six thousand troops to aid Louis XIV. in his attempt to '■ 
subdue the Dutch, Churchill formed one of the com[>any, ; 
and soon attracted the attention of Turenue, by whose pro- 
found inilitary genius the whole army was directeil. At | 
the siege of Nimeguen Churchill acquiltod himself with | 
such success that the French commander predietcJ his i 
ultimate rise to distinction. When Alaestricht was bi'sicgod j 
he saved tho life of the duke of Monmouth, and received 1 


the thanks of Louis XIV. for his servici s. Early in 1678 
he was married to Sarah Jennings, tlui favourite nltendant 
on tho Princn.ss Anne, the younger dunghUr of the dnke 
of York. Her father Hichard J innings, a Ih rtfonLhire 
.squire, had twenty-tw’O brothers and .si.-ters ; om; of tlie 
latter married a London tradesman calh d Hill, jiml thi ir 
daughter Abigail Hill afterwards succei il-d lit r cousin ilie 
ducll^i.^s of Marjboroiigli as favourite to (,)ueLn Aiin«‘. 
Sarah .Jennings hiul as little money as In r Inn band, but 
this delicieiiey was more than compcnsaleil foj- by an 
abundance of eneigy and ambition. 

On the. acce.'x.sion of James IL the Chunlnll- received a 
great iiicrea.se in foitnnc. (ailonel Chiircljill had hcen 
created a Scotch prer in IGS2, and as a nwanl fnr hi.s 
service.^ in going on a .special mis.sioii liom the new' 
monarch to Ijouis he wa.s adv'anced to the Kngli>h 

peeragt*. under the title t>f Ihiron Churchill of Sandridge in 
iIeitford.shire, the viil.ig. in vvhii h the .leimiiig.'^s property 
was situated. A ste[> in the army w.i-i at the Name time 
ciinfeireil upon him, and vvinn tin; ilukc of Monmuiith 
att>'mpted liis ill-lated entei]ai.-e in the u.-fein coimties 
the .'Second jiosition in command ua?- b - I.oxmI on l.ord 
Churchill. Through his vieihine. and iii rjy victory 
declared itself on the kiiigV -iili-. the di.itli of 

Monmouth he witlnliew a.-; t.ii n- p-.^i-'b- from tin? 
admini.stration of public bu>ui- W liil t mt h!s i!Mbi.>-y 
to the French court he haJ dulareJ witli enij ha'l.N rli.il it 
the king of Ihigland shonhl ('h.ina' the n lijs-ph of the, .-tale 
he slioulil at once leave hi.-, .servile, am I il w.i.n not long 
befoie the dc.Nign of .lann-.s b* iMiiie appai* nt to the VNoiId. 

( 'hun hill VN as one (»f the lii -t to .m nJ o\ » rh. i ol oLi ilienee 
to the [iiini-e of Orange. Altlioiu-h h* < oi.tifim i] in a IiIl’Ii 
pi.‘Nitiun nmlor Jame.s, ami *lit \v tin- inoluni nt . --f lii.s 
place-*, he jiromhe.d Mhlli»im of ( )r.:nge I-* n < * m i ; xcilioii 
to bring ov'er tlie troo[»s to hi^ si.h* 2. im had bei-ii 
vvaiin-d ai’-din.-.t putting any tin-4 in the l-yaitv ol the man 
on whom he hail showeied so many t.iv. i'i 1 nt tl i warn 
ings Were in vain, and on the landing ol ilie Dutch [irince 
at Brixham f’hnrcliill vv is M-nt auiin-1 him with five 
thousand men. AVheii tlie roy.il tinny h.el .eiv aiicrd to the 
downs of Wiltshire ami a batth- .NCi im il immim nt, .Li/ne-v 
was di.si-oncerted by le. lining lh.it in tie- doad of ni-ilit hi-i 
i!i ner.il had stolen away like a thief intorl.'- oppo-Ifr i amp. 
For this timely :n-t of trea -hej v ( 'hnrcl.iil icciivLd an »lhi 
adv .lueement in the pi craiie. lie had m.w In ct.nn til • eail 
of Marlborough and a member ol tl’e j»ri\y l.•nIilI), a imok 
ol loyal favour which dming this and ile- n- t n iLii w.:s 
more than an unme-injng honour. Wilbam u it. Imw- v. r, 
ill. it he could not place implii-it rchiie.- in hi. fii*. ml's 
integrity; and, with a dear .-cn.-e «>! tiie n».inn- i m widui 
M.iri boroughs tab nts iiii-jlit he employ, d wiiiioiit any 
detiimcnt to the stability of ids tliroti*-, he -'ciit liim with 
the army into the Xelhei kinds .ind into lu-Iaml For 
.some lime there was no open avowal of any di^liusl in 
Mai Iboiongh’.N h»\alty, but in ^luy the Woihl was 

a^t niishcd at the news tint he had been thrown into the 
Tower on an iieciiNati«»n of Ireasim. 'I'lioii-jh theo\id,‘mr 
which could be brought against him was slight, ami he was 
s<»<»n set at liberty, theie is no diiubt that Mai Iboroiiudi was 
in clo.s(‘ relations with tlie e.xiled king at Si (leimain-, .ind 
lint he oven went so far ns to ilisdo.-e to iii- late m i-ier 
Ihe iuti-iition of the h]nglish to allaek the lownp.t bu-t. 
*rhe t. dents of the .statics im-n of this leigii u. le < lii* lly di.N- 
]»l.iyed in their attempts to coiivime botli ti -■ .ind 

Ihertigning king of England of their atbi. liim i.i t'» liis 
fortum-.s. 'Idle sin of Marlburongh lav m the 1 o t that lie 
had been favi'iired above his fellows by » .idi m tiiin, and 
that he bctiaycd both alike apparenlly witli-ii: .-cinple*'r 
without shame. One again ilnring iln- I’riiwi^k jdol he 
was char-.cd with trec.son, but Willi. iin, km-w ine lh.it if he 
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pushed Marlborough and his friends to extremities there 
were no other statesmen on whom he could rely, contented 
himself with ignoring the confessitnis.of Sir John Fenwick, 
and witli executing that conspirator himself. Not long 
afterwards the forgiven traitor was inado governor to the 
young duket>f Cflouccsti r, tlie njily one of Anne’s imincroua 
rhihlron who gave proniisi* of attaining to manhood. 
During the last years i)f William’s reign Marlhoroiigli once 
more was placed in p.isitiuiis of responsibility. His 
daughters were niarrii d into the most prominent familic.s 
of the land : the I'ccaiir* the wife of the ehlcst son of 
Lord Gtalolphiii ; tin' second, the lovclic.st wmnau at the 
court, witli her falln rs tai't ami temper and her mother’s 
beauty, nurriitl llir oiily son of Lord Sunderland, lliglier 
honours wane in j-toie for liis family, and they came on the 
accession of (^iiecn Anne in March 170*2. She had not 
been mon* tlim llireu days upon tlie throne before the 
knightiiooil of tlio (Jarter was conferred ii[)on Marlborough. 

w.w ma.Ie rapt 1111 general of the Kuglish troops liotli 
at liomc ;iml abroa«l, ami mastor-goneral of the ordnance. 
TJjc m w (jiieen did not forget the life-long Forvieo of his 
wife ; three po.^itions at tlio court by which .she W’as 
enabled to continue by the side i)f the sovereign as clo.sely 
as she had livaal with tlie princess were united in her person. 
The (piecii .showcil her devotion to her friend by another 
.signal mark of f.i\our. Tlie rangership of Windsor I’ark 
w*as granted her for life, with the esjieeial object of enabling 
L'ldy Marlborougli to live in tlieCln-al Lodge. These were 
the o[)ening days of many years of fame and power. A 
w’cek or two after the death of William it was agreed by 
the three great pt>wers, England, Holland, and Amstriu, 
wdiich formed the grand alliance, that war should be 
declared against France on the same day, and on May 4, 
1702, the declaration was made by the three countries. 
Marlbr)rougli was made commander-in-cliicf iif the united 
armies of England ami Holland, but throughout the war 
his [dans were inijjcded by the jealou.sy of the cominaiidcra 
who were iioniinally his inferiors, and by the oppo.site aim.s 
of the various countries that were striving to break the 
power of France. He himself wi.shed to penetrate int»» 
the French lines; the anxiety of the Dutch was for the 
maintenance of their frontier anil for an augmentation of 
their territory ; the desire of the Austrian emperor was to 
his son's rule over Spam. To .secure concerted 
action by these dilTerent [»o\ver.s taxed all the di[)h)inacy of 
Marlborough, but he succeeded for the most part in his 
desires. In the first year of the cam[):iign it was .^hown 
that the armies of the French w’ere not invincible. Several 
fortresses which Louis XIV. had seized uiion surrendered 
tliem^elve,^ to the allies. Kaiberswerth on the llhine and 
Venloo on the Meube boon pabsed from the hands of the 
French to the English. The [prosperous conirncrcial town 
of Liege with its commanding citadel quickly ca[»itulatcd. 
The sneees^es of Marlborough caused much rejoicing in hi.s 
own c eintry, and for tlie.NC brilliant cx[iloits he was raised 
t(» til'- higlit'^t niik in the [»eia'age, and rewarded with a 
h:inil>om.- innuity. fn the s[rring of the following year a 
crii'liiieg bl'iw f dl np-m the duke ami duchess. Their 
eldest an 1 only ,<] vivi?i )ii, llie manjiiis of Ulandford, 
wa.s sei/.*l wliiLt :if King’s L!olh*ge, Cambridge (uii'ler 
the ctru H o- , aft.-rward-i bishop of Cliichcsi-r), with 
the small p »\', and di-Ml (,ii tin- 20th February 170B, in his 
seventeenf |j year. If the character of the youth which i.s 
given by^(^')l'% tin.* (’ainlnidge antiijuary, can be aceo[»tfd 
as true, an 1 t ’ole wa-s n it lil.f 1\ to be prejudiced in favour 
fif the f miily of f’hnrrliill, hi. t ilcnls liad already justified 
the predi'-t i‘»ri th.it li*- would li a to the highest [msition 
in fill* <taW‘. • 

Th‘* r - lilt of the < ani[pii^n of 1703 iii.sj»ired the French 
Lifig with fre-li 1 jo[m.s of nllinj.ato \ii loiy. The dashing 


plans of Marlborough were frustrated by the opposition 
of his Dutch epUeaguea When he wished to invade the 
French territory they urged him to besiege Bonn, and 
he was compelled to accede to thdr v^ishPa. . After this 
digres»iou from his first purpo.so he returned to his original 
plan of attacking Antw*er[) ; but, in couseqUbuce of the 
incaiiacity of the Dutch leaders, the general^ .{Villeroi 
and Bonfflors) of the French army surprised ,tlip Dutch 
division and inflicted on it a loss of many thousai^ of mea ' 
Marlbomngh was forced to abjindon his enterprise^, and all 
the com[)ensation which ho received was the capture of 
the insignificant frirts of Huy and Limburg. Aftepa year 
of conqiarative failure for the allies, Louis XIV. was 
lunlioldened to enter iqmii an offensive moveme'ut against 
Austria; iind Marlborough, smarting under the mis^ven- 
in res of 1703, ami conscious that the war could only be 
brought to an end by more decisive measures, w,as eager 
to meet him. A miigiiiliceiit army w^as sent by^ the French 
king under the conimaml of Marshal Tallard, wdth iustruc- 
tion.s to strike a blow at Vienna itself. Marlborough 
divined the intention of tlic expedition, and, ivithout com- 
municating his intentions to Ills colleagues, led his troops 
into Bavaria. The two armies (that under Marlborough and 
iTince. Eiigeno numbering more than fifty thousand men, 
whilst Tallard’.s fmccs w ore lu'arly ton thousand stronger) 
mot in battle array near the village of Blenheim. -The*^ 
French commander made the mistake of supposing^hat 
the enemy's attack would be directed against his position 
in the village, ami he concentrated an excessive number 
of his troops at that [point. The early part of the fight was 
in favour of the h’rcncli. Three times were the troops led 
by I'rince Eug^'iie driven back in confn.sion ; Marlborough’s 
cavalry failed on their first attack in breaking the line of 
the enemy. But in tlie end the victory of the. allies 
w'as conclii.sive. Nearly thirty thousand of the French 
and Bavarians w’ore killtd and wounded, and in Bleuheilh 
alone ten thousand were made [prisoners. Never was a 
victory more eagerly welcomed than this, and never was a 
coii([uering leader nupre rewarded than MarlboroughL On 
his return to his own country he was received^with 
enthusiasm on all sidi'.s. Foots and prose write'rOTltere . 
employed to do him lionour, and the lines of Addisomcom- 
pariiig the F^ngli.sli comniander to the angel who passed 
over “pale Britannia ’’in the storm of 1703 have' been 
famous for nearly two centuries. The manor of Wood- 
stock, which was transferred by Act of Varliament frtmi the 
crow'ii to the duke, was a reward miire after his oiSrn heart* 
The gift even in that form was a noble one, but the.qu06ll 
heightened it by instructing Sir John Vanbrugh to build a 
palace in the [park at the royal ex[)erise, and, although the 
works subsequently caused much anxiety to the duke and 
diichc.ss, X24 0,000 of public money was spent on the 
buildings. ^ 

The following year w'as not marked by any stimng. 
incident. Marlborough was lr.im[p(!Ved by tcdioUi^ fSma- 


lities at the Hague and by jeiflousies at the German courts. 
The armie.s of the French were again brought up’to their 
full standard, but the generals (pf Louis were instructed to 
entrench themselves behind carthwork.s and to act on the 
defensive. In the darkness (pf a July night these lihCB 
were broken through, and tlio French wero forced *tp take 
shelter under the walls of Louvain. Marlborough ufged 
an attack iqion them in their new position, ,butt;^U8 
[passionate arguments were s|)ent in vain, and whep* 1705 
had passed away the fiprcc.s of tlio French king had l^ffered 
no diminution. This immunity from disaster ;%einpted 
Villeroi in tlie next s|)ring into meeting thci^‘allli4d- forces 
in an o[)en fight, but lii.s a.ssurance proved his ruiut '' The 
battle of Rainillie.s (23d May .lTOC) ended ^viii iho total 
rout of the French, and caused the trausfereh(ib"of nearly 
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the whole of^kBrabant and Flanders to the allies. Five 
days afterwards the victor, entered Brussels in state, 'and 
the inhabitants acknowledged the rule of the archduke. 
Antwerp and. Ostend surrendered themselves with slight 
loss. Menin.held out until throe thousand of thi- soldiers 
of the alli^e were laid low around its walls, hut Dimler- 
mondo', wfeich Louis had forty years previously hi Hcgt d in 
vain, quickly gave itself up to the resistless M;irl)>oioiigh. 
Again a. year of activity and triumph was .sucri c ilr.l hy a 
period of languor and depression. During tlie wholi* of 
1707 fortune inclined to the other side, with tin* u .ult 
that e'^ly in the next year (Ihent ami Bruges n tuniei] to 
the allegiance of the French, and .Mailhovough, iVaring 
that their example might be followed by the other citii-^, 
advanced with his whole aimy towards Omlenanle. Iluil 
/■the connscls of Vendmne, one of the ablest of the BriMnh 
generals, prevailed, the fight might have hail a iiiili ri;nt 
isano, but his suggestions were disreganleil by the duke of 
Burgttndy, the grandson of Louis, ami the battle, like its 

S redecessor, ended in their defeat. After this \iet(»rv 
larlborough, ever anxious l\»r decisive measures, wished 
to advance on Paris, but he was overruled. 'Fhe ullieil 
army inveait^d the town of Lille, on the fortifications tif 
which Vauban had expended an immensity of thought ; and 
;after a struggle of nearly four months, and the hi-^s i>f 
‘^thirty thousand men, the citad ! surreiulered. I'y the end 
of year Brabant was again subject to the lule <»f the. 
allies. The suffering in France at this time weighed m> 
heavily upon the people that its proud king humbled liim- 
fiolf to sue for peace. Each of the allies in turn did he 
supplicate, and his minister cmlc;avoured by promises of 
' large sums of money to obtain tlie support of }>tarlb<u'ough 
to his' proposals. These attempts were in \ain, ami when 
ifat' winter passed away a French army of one hundred and 
ten thousand, under the coiumaml of Villars, took the lleld. 
‘ Oil the ‘3d of August 1701) Ton may capitulated, and the, 
two leaders, Marlborough and hkigene, led their forces to 
Mods, in spite of the attempt of Villars to prevent them. 
^ Fcir the last time during the protracted war the two armies 
..hiet in fair fight at Malphupiet, 1 Lth September I7()‘d, 
. whei*e the French leader liad slrengthem'd his ]M).sitioii by 
s^xtenaive earthw’orks. The light was long and doubtful, 
and, although the French ultimately retreated under the 
direction of Bouffiors, for Villars liad been w’oiinded on 
ihe knee, it was in good order, and their losse.s were le<s 
r thto' those of their opponents. The canjpaigu lasted fi»r a 
‘ yeftr or Wo after this indecisive conte.st, but it was m>t 
mgnalized by any such “glorious victory” as Blenheim. 
'AU'thattho En glish could pluiiio thern.selve.s on was the 
, a<i()Ui8ition of a few such fortresses as Douai ami Betlunu*, 
hod all that the French hud to fear was the gm.liud 
» tightening of the enemy^s chain until it reached tin- w.dL 
/of Faria The energies of the French were conceiil rated 
construct ion of fresh lines of defciiee, until their emn- 
I imidder boaHted that his position w^is impregnable. In 
this way the W.'U' dragged ifti until the ennelu.sioii of t])e 
of Utrecht 

' ■ All that Marlborough liad etreeted on the battlelkld 

•dntlllg these years of war had not [irevcnted Ids posiiimi 
firmWug undermined by i>arty intrigues .at home. In 
the.^riy part of Queen Anne's reign his political friemL 
iverato be found among the 'rmies, and tlio miidsiry was 
chti^y composed of members of that parly. After a \ear 
or however, the more ardent Tories withdrew, and 
' twon’jydShgcr adherents of the same cause, Harley and St 
of whom were at present content to coiieed 
theirk^himosity to Marlborough), were introdiueil into tlie 
miniotrjriio.-Tfae duchess, partly through the imlueme »)f 
• her BOiMD^law^ the earl of SundiThuul, ami partly thronL;li 
the .opypeMou of the Tories to the F reach war, had gone 


over to the Whig cau.se, and she pre.^.sod her* views on the 
sovereign with more. vehemence than discretinn. She had 
obtained for her indigent cou.'^in, \bigail Hill, a small 
position at court, and the poor relation Muy .--oon began to 
injure the benefactor who had befrimdi d Jier. Wjih Hiirs 
a.ssi.sliuicc Harley and St John widmi d i|t l.j. ,i. }| tlie 
queen which was commenced by the iie.p* i Imi- ni. inner of 
the duchess. The love of the tw o friuids cli.n, r- .[ into hale, 
and III) «>p[)oituidty for huinilialing the f-.'ini'v nf Mnil- 
bi»roiigh was allow I'd to pass luvay neglected. Suinloiland 
and Oodol[»]iin were tile lii\st to fall (July Viijii-t ITBl): a 
few niontlis later the diieliess was ilisniis.‘'i d tVoin In-r oilier- ; 
and, .'iltliongli IMarlbiirongh himself was pfiiuitted to ron 
timie in Ids position a sln>rl. lime longer, his l.dl was only 
<h*layed until the lust tlay of 1711. Life in Kii;j!.ind had 
become so uiqilea.sant tli.it he went to the (\>nljneiit, and 
he reinained abiMiid until the death of Anne (Ld- August 
1711). Then lie once more, returned to tin* slioies of 
Fnglaiid and le.siinied )iis old niilitaiy po.'sts, but he took 
little [»art in public, aihiii-.v. Kven if }il* li.id wi.sfied to 
regain his comnianding po.’-ition in tin* eoniitry, ill health 
would have preventi-d him from (Jitaining liis desires. 
Jolm.son, indeed, say., in the Vanit nj 1/ n nt<n, ITA/z/.v, ihat 
“ tli(‘ stream. s of dotage” tlowci! fiom ln\ e\e.^. but it is 
not de.sirable to examine too j*ritn ally tin* a‘-M.‘rt iouh- of a 
l>oem which relied for its sueci "S up(»n the .stM iiLdh of its 
comparisons. It is certain that at the time id his death 
ho was able to umlerstaiid the remarks of otln-rs ami to 
ex[»ress his own wi.shes. At four o’clock on the morning 
of the lOth June 172*2, lie died at (’raidioiun Lodge near 
Windsor. His reimiins were at llr^t deposited in West- 
min.ster Abbey, in the vault at the ea.st end of King Henry 
AHI.’s chapel, but they now’ rest at. Blenheim. 

Tlis w'idow’, to whom must be assigned ii considerable 
share both in his rise and in his fall, siuvivid till October 
1711. Those years were spent in bitter animosity with many 
within and w'ithout her own family. Left by her huslaind 
with the coniniaiul of boundless wealth, .Oie. ii.sed it for the 
vindicalion of his memory and for the juslifieation of her 
own resentment. Two of the loading up[ionenls of the minis- 
try, Chesterfield and Pitt, were f:.s[>eci}i]]y lionound hy Jicr 
utteiilioms. To Pitt she left ten thousand j)onml.N to the 
other state.sinan twice that .sum and a ivvei.sionaiy interest 
in her landed properly .it AVimbleduii. Whilst j widow’, 
she received numerous ofiors ol iijaiiiiiL^e from many titled 
suitors. She refuseil them all : from hei inariMe** to her 
death her heart had no utiior inmate than the man as 
who.se wife slie had beeonm alin(»st a rival to myalty. 

‘Marlborough obtained hi.'> flr.-t st.irt in life i]iri>ugh a 
Itamlsonie pension, and liis i-.qJd li.'^e tutlic liighe.st [lo.-Nilion 
in the .-.late was due to his singular I nt and to hi-^ skill in 
the management id’ men. In an age iciiiaikable fur grace 
of manner and for atlmiltK'ss of eumjJinieiit, his I'ourteous 
demeanour and the ait with which he refused or i:ninted 
a f.iv our extorted the admir.itiou of evei;y one witli whom 
he eanie in contact, 'riirough Ids eoiHuh ration for the 
wellare. of his sohlieis he held toin tln r fur y« ns an mmy 
di.iwn from i-vrr\ n.itioii in (’hi istondoni. Hi-, talent.'^ 
ni.iv m>t li.ive been piofnuiul (he po.'>.sesM.d , n i ^iellent 
I'lain nnderstandin-.' :jnd sunnd juilgmenl ” i-. ht u|,ii,ien 
of Lord (.’lie.sterih hB ; luit they were sucli Lmdi-limen 
luve. .Mike in planning and in exeeuliiisj. l e •■uk .nfnite 
p.iin.s in all points of detail. Nothing e.-e i p -i hi > » ' iv.i- 
lion, ami in the hottest moment of tin* )i_ii ht , « -.’lie^s 
ol Ins iiili*llecL shoiii' coiispienoiis. ti- 

:illei*ti-d to attrihiite his unifuim sue- i h- I’.-M to 

furtnm*, and they niagidtled liis h.-vt uf uk ; - l-\ -li.iwing 

up b.ilanci* .-lieei-. whidi im Imi \\ wisiih lie 

hid rcceiveil, but omitted th * [luun-Iv 'Jihh h t 1 >pelit 
in the caii-.o he had sincerely at li ui M ii u e-.m bw 
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nllegod in excuse of his attempt to servo two masters, the 
king whom he had deserted and the king who had received 
him into favour, is that not one of his associates was with- 
out sin in this respect. 

'riit' books on Marlborough aiv xcry niinnTons, rmlorliis iiaiiio 
ill tlu» of till* Ihitisli Mu'^jmiiu thcro aro I'Jl riitnes, and 

oil uinliT that of hi.'^ wifo. The <‘hiff works are jAMliiinrs, Coxo’s, 
and AliM)M's LiVis\ a Kitinli nirmoir in Ji voluini's, 1808; Marl- 
borouo^h’s L''t/f rs ’tin/ /)> /n t'llitrd by Sir (.k'orgf i^liiriay ^5 
volunu's); and Mrs ( 'i l i.L'Iitnn’.s iiilrn sting suniinar>. Tin* dnscriji- 
lioiis in Mr .lohn Hill riinicu .s //’ I'lni nj' Qtto n Jtntf of the batth* 
Sfriii’s of Mailboi iiu,:^!! aif lioiii jicisonal t'bscrvation. A go.ul 
arcount of his bu thpl-r f and couiiUy will hti ftiiind in T’ulnian's 
ivK//.* uf fltr .III J>is/ri'f: ami for lln* Jionn* of tin* diirln-ss lln* 
rt*ad«i ran iihr lo Mi ('n^san’s lli'^tvrtj nf flci'fhn'd'^hii'i. bong 
iiftnr tin* di-.iili nf IIm- <lnKf thm* wrn* many pani]»hh*ts writtm on 
thn ron<Iii-t of In, wilf horn hrr a]ifu‘arain’i' at ronrt ; hut ihry 
r»*l!iU' lo 111 .:!i : , .tl lit til* iiili'ii'st at lln* pifsi-nt tinn*. {W. l\ 

1\V, Cu!:\T, u parliamentary borough of Ihiek- 
inglmtii diin*, Kngland, is linely situntod on tlio Thanifs, 
and nil .1 br.iiich of the (divat Wesleni Railway, .T7 miles 
wt*^l of Loudon and 25 south-east of Oxfortl. It consists 
priin ijMlly ot two stiVL*ts wliich cross c:ii*h oHim* at right 

angk's. 'Tlie cliun h of All Saints, in tho Latur iuiglisli 

eiv'/led in JS.'lo, and lately extensively rcstoreil, 
]»o^<i*sM S a number of bras.ses. The. f(>rnier bliiocoat srlnnd 
lias bern reorganized under the endowi'd schools commis- 
sion as a grammar s(*hool. The town has pa[)L‘r mills, a 
brewery, and maiiufaetiin's of lace and embroidery. It is 
also a favourite resort for boating and lishing. Marlow, 
ancamitly d/< is a very aueient manor, and for some 

time after William the Coinpieior it was in the jiossessioii 

of the crown. It n*tiirni‘d members to parlianient from 
the ‘JStli of Kdw’jird 1. till the 2tl of lalward 11., and tho 
privilege was again restored in tho 2 1st of James L; 
sinct* 1M)S it has n-tiirned but one meinbi*r, 'riie borough 
includes ( beat and Little !Mailow, Mednienhiim, and Ridiam | 
in Reik.*>hire, which is united with (fH'iit .Mar](»w by a I 
su*'p. iidoii bridge, ereeted in iSori, at a co>,t of .I'lMhOOH. I 
'Tin* |io|inl:ition of (lie borough, whieli lias an area of 
I l,M 1 acre-, 2121 being in the, conntv’ of Reik.s, wais 
Gd27 ill 1^71 and i»77'J in 1S>1. 

MAR1j)\VK, ( hii:ivroi.iiia* (lobl lolLl), ilie futlier of 
Kiigli^h tragedy and the ia*0:itor of hhiglisli blank ver.M*, wai.s i 
born at ( ' inlerburv in Febiuarv loGl, and ehri>rcneil on ’ 
tln» 2tlth of that month. Jidm Marlow e, liis fatlier, is saiil, ■ 
on authoiil y whieli sati.'^lied the be.>t editor of the poet, l«> 
have bci.M a shoemaker by trad«* ; it is su|ij»o-(*il also that ' 
he was clerk of Ijjs parish, and survived hi- illustrious sou | 
for upwards of eleven years. Tiic boy was (‘diicati'd at : 
the King s Schoul. ( ’anterbuiy ; matrienlat ed as pensioner 
nf RculL (\dlege, (laiubridgc, .March 17, 17)iSl ; took the 
degree of bachelor of arts in los:;, and that of master i>f 
arts four ye.irv, lati'r. lb fore tliis dab* lie had produced 
the ^!r■^t tragedy worthy ot that name, in our language, 
and called into existence tli it highest and most ditlieult of 
all it.^ Oile r than lyrical forms of verse, which alone lias 
]jrovi«l Wiuthy of afce[)tanec among liis country men as (he 
lit and adi ipuite in'.tniiiient of tragic, drama. At some 
iini’Lit.iin dat ■ i.l hi- eaily life he is .supposed to Inive been 
fill ai tor, and .-^ai I to liav<* liiokeii lii-> l.'g in tlie practice of 
]jis pndes-ioij. Rut ti.)[ this and many otlier tradilion.s of 
his caieer iind convers.dion tlir*re. is no better evidence, 
than that of a leligious libelhr. llis first tragedy of 
Tfthtfttf rfit ! nn thi in 1wi» jiarts, was siicces.-.ively 

fulluweihby J)ni‘t<ir I'n ikI 'I' lir Jtin df Mdl/tt^ /^thtutnl 
thn and VVe* MiK^nrr*’ III piirlfi. Tlie. trageily of 

ClnuH nf was j,robably completed for the 

stage after hi.s death by d'ljoiiia.s \u.-li, the worl.hiiJ.st 
Kngli-h ju'eeur>or of .'•iwitt in vivid, pure, and [»assionato 
]^ro.^•*, embodying the most tniible and splendid ijiuilities 
of a sueied and pei.soiial satiiL-^t 3 a man gifted also w'ith ] 


Bome fair faculty of elegiac and even lyric verse, but in no 
wise qualified to put on the buskin left behind Ikini by the 
famous gracer of tragedians,** as Marlowe had already 
been designated by their common friend Qreene from 
among the worthiest of hia follows. 

Tho only authentic record concerning the death of 
Jfarlowe is an entry “ in the burial-register of the parish 
church of St Nicholas,** Dejitford ; “ Christopher Marlowe, 
slain by Francis Archer, June 1, 1593.** Two Puritan 
scribblers have left twn inconsistent reports as to the 
circumstances of this manslaughter. On the more respect- 
able authority of Francis Alcres the critic (1598)«we are 
told that Marlowe w'as “stabbed to death** by a “serving- 
man** of bad character, “a rival of his in his lewd love.’* 
The ono thing unliap|)ily certain is that one of the greatest 
among Fnglish poets died of a wound received in a brawl 
(slabbed in Iho head, according to one account, with his 
own dagger) at tho untimely age of iwenty-nine years and 
three nmnihs. Like Sii* Walter Raleigh and a few less 
memorable men of the .same gen oration, he W'as attacked in 
hi.s own time not nit*rL:lv as a freethinker, but as a 
I jTopagandist or apostle of atheism ; nor w'as tlie irregularity 
lot Iiis life thought worthier of animadvcrsimi than tho 
uncertainty of his livt lihood. The informer whose name 
has survived as that of Ids most venomous assailant was 
duly hanged the year after Miirlowiis death ; and ths list' 
of lii.s charges, first ]>nblislied by Ritson, is hardly a aocii- 
ment whii*h can commend itself to any imiifs confidence 
' as plansilily or oven possibly accurate in all its detailed 
report of violent and olfensive nonsense attributed to 
I the freethinking poet in common (‘onvtuvsation “concerning 
j his damnubje opinion-.” 

I The. majestic and c.\«|uisile exee.llenco of variims lines 
and passages in Mailowe’s first play must be admitted to 
relieve, if it cannot be allowed to redeem, the stormy 
monotony of ’fifanic tmcnlenco which blusters like a 
.simoom through the nomv coiir.’^e of its ton fierce acts. 
With many and lieavy faults, tlu*rc is suinething of genuino 
greatness in Tumhnrhthf*’ /hr (indt ; ami for two grave 
rea.sons it must always be remembered with distinction and 
nieiilioiied with honour. It is the tirst ]»oem ever WTltteu 
in iMiglish blank verse, as distingui.slied from mere 
rhymele.s.^ ih'easyllabic.-^ ; and it emitains ono of 
p.iNMiges^ pi*rh:i])s indei d tin* noblest in the of 

tlie woilil, over wiitten by one of the gr(*ote.st masters of 
[MM-try in loving prabe of the glorious delights and sublime 
Mibndssion to the cvi'i-lasting limits of his art. In its 
liighest and most distinctive ([iialitie.s, in unfaltering and 
infallible comniimd of the light note of music and the 
proper tone of colour for (he finest toiiclie.s of poetic execu- 
tion, no poet of the most elaborate modern school, working 
at ease upon every coiisiinirnato resource of Juxurious learn- 
ing ami leisurely refinement, has ever excelled the best and 
most reiJicseiitative work of a man who had literally m> 
models before him. and probably or evidently was often if 
not always compelled to write against time for his living. 

The just and generous judgment pas.sed by Gocthe on 
the Ftfifs/ffs of his Kngli.sh predece.ssor in tragic treatment 
of the same .subject is .somewhat more than sufficient to 
coiinterbuliinee the .slighting or the sneering references to 
that majrniticent poem which might have been expected 
from tlie ignorance of Ryron or the incompetence of 
Ifiillani. Ami the particular note of merit observed, the 
.special point of the praise conferred, by the great German 
poet should be no Ic.ss sufficient to dispose of the vulgar 
misconception yet lingering among sciolists and pretenders 
to criticism, which regards a writer than whom no man 
was ever born with a finer ora stronger instinct for perfec- 
tion of excellen(‘.e in execution as a mere noble savage of 
letters, a rough self-taught sketcher or scribbler of crude 
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and rude genius, wlioae unhewn blocks of verse had in 
them some veins of rare onough metal to be quiuricd and 
polished by Shakespeare. What must impressed the 
author of Famt in the work of Marlowe was a rpiality tlie 
want of which in the author of Manfrvd is i)ruof enough 
to consign his best work to the second or third cl i-s at 
most. ‘^How greatly it is all planned ! the firr>l reiiuisitc 
of all great work, and one of which the lii^In'.-t genius 
possible to a greatly gifted barbarian could by no -/ibilily 
understand the nature or conceive the exislmei*. 'rint 
Goethe “had thought of Irauslatiug it” is perhap.. h.ndly 
less prjcious a tribute to its gl•e:ltu(*^^s than the hu t that it 
liJiH been actually and admirably translated by the ni.itflih-.s 
translator of Shakespeare — thcj son t)f Adetor Hugo ; wlm-i* 
labour of love may tlius be said to liave imuh^ unothfr 
jjoiut in common, and forged as it were another link uf 
union, between Shakespeare and the young ina: h r of 
Shakespeare’s youth. Of all great poems in drainatie funn 
it is perhaps the most roinarkable for absolute .•iuLdm*- ^ 
of aim and sunjdieity of constrneliiui : yet is it fn-,* 

from all po.ssihlo imputation of monotony or aiiilily. 
Tamlturlaine is monotonous in the genea-al roll and tlnw of 
its stately and sonorous verse through a noisy \vi]d«‘ini*..^ 
of perpetual bluster and sla\ighter ; but tlu' unity of fmie 
and purpose in Dnrfov FtHsfim is not nnrolieveil by e]i;iii ;»; 
of manner and variety of ineiilenl. Tin* (uinie stem ;, 
wriften evidently with as little of labour as <if relish, aie 
for the most part scarcely more than transcrij^ts, IhriAvn 
into the form of diah»gne, from a po[inlar proM* ••/ 

Dr Fdtisffis, and therefore shouhl be set down lilth* to 
tho disraedit jxs to the credit of tlie poet. Vvw ma^1el- 
pioces of any ago in any language can stand ln‘sidc this 
tragic j«)cm -it has liardly the structure of a play— for 
the qualities of terror and splendour, for intensity of j 
purpose and sublimity of nut(‘. lu tlu^ vision of Ih hii. | 
for example, tho inttmso j)erception of lovLline vs giv. s | 
actual sublimity to tlui sweet ne.'.s and radiance <.»f mere I 
beauty in the passionate and spontaneous selection of : 
words the miwt choice and i»crfoct ; and in like manner the 1 
sublimity of simplicity in MarloNve’s coiico[»tion ami i \- 
presjiion of the agonies cmliired by Fanslus under tin* 
immediate injininence of hiN doom gives the higliest note 
of btjauty, tin*, quality of abs(dute lltness and propriety, to 
the sheer sti'iiiglitforwardness of spt'cch in wldcli hisagniii/ 
ing horror liiids vent ever more ami more terrible from the 
first to the last equally beautiful and fearful ver.'^e of that 
tremendous monologue which has no parallel in all the 
range of tragedy. 

It is now a comnnmplace of criticism to obscr\e an«l 
regrot tleclinc of power ami iiiten'sl after the opening 
acts of # Vo' f/i’W itj J/dlfii. ’^riii.s ilocline is undt^niable, 
though even the latter part of the play is not wanting in 
.rough energy and a coarse kind of interest ; but tln^ iiivt 
two acts would be sidlicieiit fouinIath)ii for tin; durable 
fame of a «lramatic ])i)Ol. fii the blank veise of Milton 
alone, whf> perlr.q>s was* hardly less imlcbted than 
Shakespeare was before him to Marlowe as tin. .d j 
English master of word-music in its grainier form has j 
tho glory or tho melody of jiassages in the o| ning j 
fioUloquy of Ikirabas been possibly surjiassej. d’he liguie 
of tho hero before it ih^gencrates into enrleatmo is a.> lincly j 
touchod as*the poetic execntimi is excellent ; and the iiule 
and rapid sketches (»f the minor characters show at ]i*ist 
some vigour and vivacity of touch. 

In Edward fhe Sfn/fid the interest rises and the execu- 
tion improves as visibly and as gn'atly with thi‘ conu'-e of 
tho advancing story as they decline in Thr ./, w g/' lA/ZZ/u 
Tho sceuo of the king’s deposition at Kenilworth is alimw^i 
as much finer in tragic etlect and poetic (piality as it i.^ ^ 
shorter and leas elaborate than tlie corresponding scene in 1 


Shakespeare's Khff Richard If. The terror of tlie deatli- 
scene undoubtedly rises into liormr , ])uf tin’s Lon nr is with 
skilful simplicity of treatment [ne -en<fl frum pno.-iug into 
disgust. In pure poetry, in ^]d)liIl:<‘ .md ^ [>h ndid i?n;i;j.ina 
tion, this tragedy is exctdlcd b} h".fnr in 

dramatic power and positive inqnr'-isii a nf /i.itnrul . iV.M-t it 
is as certainly the masterpiece of It iln.ost 

inevitable, in tiui hands of an}’ jtoLl l.:n * iM.jf', diat 

none of the idiaracti'rs represented .-h"nld t-; « ipibli^ of 
securing or even i‘\citing any timi .-\n:pitl;y "i- i.-ui.* 
Seiiuus ilitciv.^t tliiJii <ltt«‘lids on tin* Iiieii* ,,f 

succi‘.;.d\c cA'cids or tie* mere dis]»lay «)f (oc.' Ik.i, e- pt. 
always in the gtcat .-.cem* of the Lhq«o.-.it ion i i illn in- d 
tli.ni s]»iii1iiul in tin ir i‘\pn‘-doii of rage or tuni - «ir 
i-iiUci icig. d'hi‘ e.xa' t l):diiMci‘ of nnitual ih’ict, hh. * 
uop' ot sceiiii* harimmy, hetweeu idial cone' p >n and 
rtalislli- execution imt yet struck v.ilh [<eif'‘et iMiiacy 
of touch and secnilty of hand; but on Ihi- p nil CiKo 
!M;nlowc has hen* l•■'nle nc.ii'er by inaiiv «K ic^’s to 
Sli ikespearc tlcan any of hi ; othei' ileeu s 1 \c ‘Ai r 
conic near to Marlow.*. 

Of 77/e Mifs<tffry '// /*o/*/s it is impo- r-h- in )i.d.:c bnrly 
from the garbled Iriginent "f jf . .m u nln. hM whieli is 
all that lias come down t '!'•» Mr among 

immb'-rlc-..s other i>hlig.it im , wi* i.w- th*/ tli.iuvciy ol a 
imbhi [>a.-^sage. exci^eil in llie i-HMlic*d edili.»n wliiOigiv.s 
Us llie only \i‘rsinn e.\l:!ntnr this nnlnelvx play, and wlileh, 
it. must be alloW'L'd, contains ludliing of ipiit-' efpial salne. 
d’his is obvion.-dy an oei*;oio]Kd .nul lie.d wialv, and 

being as it is o\ eicharg''d w itli tli'* anti ('.ith'»bi ,>i -n-n of 
tin.* time, has a ty[>ical quality w hn li lom ii -ni e . nipn ic il 
signiricance and intcrc-l. Tint anlijup d :;ido n *■ nd id 
tin* only note of nniiy in :i I’oindi ind rajai 1 eh.i-niclc 
whi( h shambles and stnnibl''s onw\nd Iri.m l! •• dealii of 
t^uceii Jeanne of Vavarre to tin* niiirih r id th*' !.i l \ aloi>. 
It is possible to cunjeeUiro, wlial it wniild be hnitloss to 
allirm, that it gave a hint in tin*, m \t icnfarvt > >.’atlianiel 
Lee for Ids far superior ami rt'.dly adinir.ibh' tia ad} on 
the same subject, is-^ued niuet}-.-(Aa u \i.ir-' alt- r t!i d-Mtli 
of Marlowe, 

In the tragedy of />/•/-), (inn.t ('.i 7/r/ a s-ervile 
fidelity to the text of Virgil's n.jriatl\( la-^ n itnrally 
resulted in the failure wliich might h:l^c -e* n < \pecled 
fiom an attempt at once to traii.'^ciilu* wli i- i i;ii,dly 
inimitable and to rei»roduce it under the .pik -ds ali- n 
i*oinlitioi).s of dramatic, ailapt.dion Tic* • i .dl\ nt>b]i 
p.is.v.ige in a generally feeble and incvCiijM.- po . i i.f Wi.rk 
i:’, liowexer, nnirispiivd by the nnitt.ii in .d.d li^ 

which tho ilramntists have been only I* ioii.-. in 

tln-ir siib.servicni'C. It is a-^ ne.ii ly i • i t.iin !\il ing (.i!> 
be whicb depends chictl} upon ir.mnl.dis ana 'llateial 
lA ideiiee that the better pa it of what i'J best in tin .'-iimijs 
scenes of A7//;/ /A ///■// IV. is maiidx tin work ol Matlowe. 
Til. it he is at any rate lln* priiieip.d an lior of the .-ecoiid 
.md third plays [lasi ing iiudi r that nan .* among iin* v.oiks 
of Shakespeare, but liivl .ind inq»eifectl\ [irinted as ‘ih,' 

i ^ntth utlfi)} hi I h tin' ff'n / i.tni'in'i i >l ] f /.' t 

r, can hardly bi now a matter ot d-.bitr 
cienpctent judges. Tin crucial dillicidty t'f ^idi 

’ matter is to dt*!..* e, if indeed we nhonld i-- ilu r 


.-ay to conji'i lure, tlie anthnr.sld[» ol the hum. i • u s 

in [irose, sln/wing u.s they generall} do a -wi i eii 

[iar.iti\i*ly higli and jjure comic rcali.sin to m ang 

in the acknowledged works of any ji • p- at in 

dramatist is eAeii remott'ly comparable \< • dd} m 

the original Ic.xt of thc.se scenes as tli y .f ^ n'ltied 

by the nltini.ite revl.siun of Sh ik i. -p. ai <* Ii:- ••dltop.',, 
tin re are tones and tniiehe-i w].iit*!i i i •> r tlie 

cIowiruMi horseplay and liomelx libal li\ • i’ ' aes^ois 

than an} thing in the lighter int'O-liidi eailust 
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plays. Wc find tbo same sort of thing which we find in 
their writings, only better done thuii they usually do it, 
rather than such work as Shakespeare’s a little worse done 
than usual. And even in the final text of the tragic or 
metrical scenes the highest note struck is always, with one 
magnificent and umpiestiDiiable exception, rather in the 
key of Marlowe at his best tlian of Shakespeare while yet 
in great nieasun' his disciple. 

Had every copy of MiiiIowc m Doyisii versit»n or perver- 
sion of Ovids AVc///e.s- deservedly jierished in the ilunies to 
which it was judicially eondi'inned by the sentence of a 
brace of prclati s, it is p.osMble that an occasional b(K>k‘ 
worm, it is certain that no poetical student, would have 
deplored its dcNtnn-lion, if its demerits could in that case 
have been iniauiu sl. His translation of the first ]»ook of 
Lucan altern ilelv lises above the original an<l falls short of 
it, — often inb rior to the Latin in point ami weight of 
expressive ihotoric, now and then brightened by a clearer 
note nf poetry and lifted into a hightT mood of verse. Its 
lei sfMiess, vigt)iir, and purify of style would in any case 
have bfi'ii praiseworthy, but are nothing le'-s than admir- 
able, if not wi'iiderfid, when wc consider how close 
the translator lias on the whole (in spite of occasional 
sli[»s into inaccuracy) ke[>t himself to the most rigid limit 
of liti'ral rejUTsentation, phrase by phrase and often line 
by line, 'riie really startling force and felicity of occa- 
feional verses are worthier (»f remark than the inevitable 
fititlness and heavine-^s <if otln-rs, when the leclpncal 
ditricnlty of sncli a task is <liily taken into account. 

One uf the most f.iulth'ss lyrics and one of tlie loveliest 
fragments in the whole range of descri[)tive and fanciful 
poetry would have secured a place for Alarlovve among the 
memorable men of bis epru h. even if bis jilays had perished 
with hini'^e.lf. His remains ever sine*' 

unrivalled in its way a way of pure fancy and radiant 
melody without bn^ak or]:i[».sc. The untitled fragment, on 
the otli'M* hand, has been very closely rivalled, pcrh ips very 
hap[»ilv iinitatid, but oidy by the. greate^l l^ric poet of 
Engdand — by Shclloy alone. Marlowe's poem of lin o oiul 
hnuoh i\ cb'^ii'.g vvitli the snnri'ie which close's the night of 
the lova*!*'’’ union, stanrL al'>ru) in its age, and far aln*ad 
of the work of any possible coni[»etiior between the death 
of S[M‘nscr and the dawn of Milton. In clear nci.stery of 
narrative ainl [H’cscntation, in melodious ease ami sini[>licity 
of strength, it is not less piv-cin incut tluni in tlie adorable 
beauty and ini[»ecc.ible [»erfcctii»ii of separate lines or 

p is.s:ig*;s, 

'J’hc place and the value, of Chri.''toplicr ]\farlowe as a 
leader among English pods it would be almost impossible 
fur hi.-toiical criticism to overestimate. To muie of them 
all, lu'rliaps. have Sf) many of the greatest among them 
been so dcc]»ly and so directly indebted. Nor was ever 
any gr»‘it vvritor'.s inlUiem-f’ upon ln\ fellows more utterly 
aiifl uuiniv'Mlly an influence for g(K)J. He first, and lie 
al(»m‘, giiidf'l Sliakc'^pcare into the right way of work : his 
music, in vvhirh tli'Tc is no echo of any man’s bobn'C him, 
found if-' own ( i-ho iu the. ni<»re prolonged but liardly more 
exalted h irmony fif Milton .s He is tlie greatest discoverer, 
the most darimr iiud pioneer, in all our pm*tic 

literatun*. Llcfon* him thcri' was iieithor genuine blank 
verse nor a gmiuine ti i^iedy in our language. After his 
arrival tiie way vva-< ['n paic'l, I lie [alhs were made straight, 
for Shakespeare. (.Y. o*. s.) 

MA Ivf A^'f-dvItOI, dud pl,ic»‘ of a canton in the ilc- 
partnient of »Scine-ct-Oi-i., Eiancc, b miles to the north of 
Versailles and M niih-.s to the ‘ outli d' St dcrniain cn-J^aye, 
ii?, notwithstanding soim* fine country houu.s, a ilidl and 
unattractive village of 1‘JbO inliabitanl^, which owr-; nil its 
cehbrity to thf3 snmi>tuous chateau of l.ouis ,\1V. It was 
originally designed as a simple herrnitagr; to which the king 


oofild oocaaionally retire with a few of his more iutimate 
frieu^ from the pomp of Yersaillos, but gradually it grew 
until it became one of the most ruinoua extravagances of the 
Grand Monarque. The central pavilioh (injhabited by the 
king himself) and its twelve sul^Idiary paviUbi^a were in- 
tended to suggest the sun surrounded by of the 

zodiac. Seldom visited by Louis XV., and whoD[;|ri(bai3idoaed 
by Louis XVI., it was demolished after the Be|^61titi6D| ite 
art treasures having previously been dispereed/wd ail that 
now remains consists of a few' mouldering ivy-^(;0WQr, walls, 
some traces of parterres with magnificent treeS) ' park, * 
which is well stocked vvitli game, and the fore&^.bf -8^ 
sipiare miles, one of the must pleasant promenaded .pf tlio v 
ncighbourboocl of I’aris. 

(’In.sM tntljc* Seine, lialf-w ay between Marly-lc-Roi and3t Germain, 
is ihc village (»r J*ort-M:iily (buo inhabitants), aud 1 mile farther 
ii]» IS tin* hamlet t»f Marlv-l.I-Macliine. Here, under IiOuisXIV.,'on 
iminen.so Jiydraiilic engine, dnvt ii by the current of the riveri was 
«Tej*ted ; it raised tin* w.iln tc a high tower of 165 metres (508 
Knglisb feet;, vvheu'tbeiif|ne«lm t of Marly eonnnenced (2100 EtigliBli 
feet in length, 75 in height, witli .*U; arelie.s, still Well-proscrved), 
e.-UTving the waters of tin- Si-ine t»» Versailles. The. first ongiue^of 
jMarly h«*gan to work m b'uS‘-5, hat it was necessary to inodiiy it in 
ISO:’!. In 1S2G a steam-engine was .substituted, uml silico 1858 Ml 
atmosplnaic uiginc Jia.s hei n employed. 

]\IAJLM0NT, Alcistk Ei{i':i)kuic Loi;m ViKSSB DB 
(1771 1S52), duke c>f llagiisa, ami marshal of France, one*? 
of Napoleon's earliest fiicmls and most trusiod gen0^*tlla, 
was born at (Ihatillon-.'-iLi-Scine, on July 20, 1774. Be 
was the son of an ex-ofliccr in the army, w'Lo belonged to 
the /W<Vc noblvssr^ and had aili>[>ti'd the principles of the 
devolution. His love of soldiering soon showing itself^ his 
father tm>k him to Dijou to learn mathematics prior to 
entering the artilleiT, and there he made the acquaintance 
of ljon:i|>artc, which lie renewed after obtaining his Cpm- 
mission when he sirvcil in I’onlon. The acquaintance 
ripened into intimacy; .Marmont bt?came General Bpna-' 
purte’s aidcMle camp, am^ a' comjiaiiied him to Italy and 
E.g}pt, winning distinct i*»n and promotion as general of 
brigadi^. In 1700 lie left I'gypt with Bonaparte to the 
mercy of the English ; lie wa.s priscnt at the revolution 
of the 18th nriiinaiic, and organized the artillery fo. 
the expedition to Italy, which he commanded, with greai 
elh.M't at Marengo. Fur this Jin was at oncO made general 
t»f division. In 1801 he became inspector-general of 
artillery, ami in ISOl grand olliciT of the Legion of 
Honour. fri ISOb h(' received the coininand of a COrps^ 
with which lie did good service at Ulin. He wqa theu 
directed to occupy 1 )alniatia with his army; he defeated 
the Ku.ssians on Octobei- .‘50 at Castcl Niiovo, and ofcupied 
Hagusa. The next livi*. years were the most creditable 
in his life ; he was both military and civil goiijlirnor of 
Dalmatia, and has still left traces there both Itl, great 
pulilic works and in the memories of the poojile. In 1807 
In*, was made diike uf Jtagiisa, and in 1809, being summoned 
up to the Jiclp of Nujioleon, vvJio was closely beset in the 
island (»f Loban, earned tlie impsliars baton by bis cOUduCt 
at Wagraiii. In July 1810 lie was hastily summoned from 
Iii.s palace, where lie lived in Eastern luxury, to SUCdced 
Ma.ssena in the coinniaml of tJie Frenftli army in the north 
of Spain, called tlie army of J*ortugal. The skill with 
vvliicli he manoMivred his army during theyear he' ^iom- 
ma Tided it has been always acknowledged. I^is raU#bf 
Ciudad Kodrigo ii tlie autumn of 1811 in spite of tj^pre* 
sf 3 ncc of the English army was a great feat, und^w the 
tactics vvhiili preceded the battle of SalqpQiaUClX^‘«)l.e^''.had 
tlj(5 be.st of it. The extension of his left on thoV,Sad iJuly 
1812 was, howevLM', fatal, and its result 
defeat of Salamanca, in which Marmonl wuft^aeVerely 
wounded in the right arm and side. He retired- to France 
to recover, and was still hardly cured when> jh^ April 1813 
Napoleon gave him the command of the d|hveorps. With 
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it he served at the battles of Liiteen^ Bautzen, and Dresden, { 
and throughout the great defensive campaign of 1814, | 
until the last desperate battle before the avails of Paris, 
from which he drew : back hia forces to the commanding 
position of ]^S|eoiine, Here ho had 20,000 men in splendid 
condition^ pivot of all thoughts. Napoleon 

said'of^EtH^ntie, “C*est Ih que viendront s’addressor toutes Ics 
intHgqes/ficiatcs les trahisons ; aussi y ui-je place Murmont, 
mon :^lliUnt;.61cv^ sous ina tente.’’ .Marmonl Uctrayod 
this jbrn^vjQ^nd suliered for it. On the restor.it iiui t»f the 
Bourbon^; he was made a peer of Prance, and a inuji»r- 
gonml^bf the royal guard, and in LS20 a knight of St 
Espnt and a grand oflicur of tlio order of St Louis, Lot ha 
was never trusted, never popular, llo was the iu;iji»r 
general, of the guard on duty in July I8:i0, and w.i:. 
ord6red:to put down with a strong hand any opjindiiim to 
the ordiuaucos (see Fkax^k). After persevering soiih* 
time he gave way, and allowetl the republicans to siiceci d 
>ld their revolution, 'riiis diifection brought more (»bh.(|uy 
^pon him, and the Due d'Angonleino even ordered iron 
under ^arrest, saying, “ A\'ill you betray us, as you bctra}ed 
him?y After this ^rarniont left Franco and waiuhied 
about the Continent for twenty years, publisliing mnny 
volumes of travels, an CMlition of Ca‘sar .and of Xenoj.hon, 

^ and his £kpI'II Jrs [iiMltutiana Mitltnirfs. Xfueli <»f lii^ 
time'was spent upon bis Memoinny which arc of u-.il \alue 
for xbe military lustoryof Ids time, though they inmt bo n id 
as a personal defence of llinl^clf in vuriuiis junctures rath* r 
than as an unbiassed account of his times. They.dmw 


Trench society under Louis XV. After being elected to 
111 0 French Academy, in 17CI^, ho ap[Jt*urs to lm\e been 
ambitious to create a literal) slyh;, exeinplitled 

notably in Lis dull prose-epie luiiiunec Ji''lisain\ now 
remarkable only on account of a chapter on religiou'^ 
toleration which incurred the censure ot ihe St.ib()iiiie and 
the archbishop of l^iris. Mariiiontel retniinl m /..-s 
by tracing the criiiJties in»Si>anish Ann ml.i to ti.o n liMious 
fanaticism of the Homan CatluJic*iu\adci 

After being ap['uinti'd historiographer ol I raiuM-. .-vcic 
l.iry to the A(‘adL*iny ( 1 and pri»fe<.or i.f hiuiay in 

the LycOu (ITiSh), Marniontel in wn.li: :i LLIdi) 

of the regency, \Nhicli is of litths value. To l.•^mp^ 
fur tills, however, he in 17‘J0 began his tlie 

iiuhL inttresting ainl valuable it not the greate.-U ot lii. 
wtnks, being a pietuiesijiie review of his \shoIe lite, a 
literary history (»f two important ndgns, a great ;jallery (»f 
portraits extending from the vem'iabh; Massillon, whom 
more tliaii half a century previuut.ly lie had seen at 
rh-nuont, to the liny Miral»eau amid.-^t the lem{)e.'.1uous 
I first years of the Fieneh Ke\(»liilion. Keduced to [)o\erty 
j b) the Kevolulion. Marmontol in ITt^J r^tued fiom the 
Keigu of MVrror to lA'ieux, and :^»>on a((« r t(» a « uMage near 
trillion, in the dep:ii‘lni'‘tit uj Lun-. 'I'e ihal relreitwe 
owe the >■, . 01(1 tin ir, :\ Iti I a .dnat .-tav in I’aiis 

when elt‘ctrd in 17lt7 lu tin* ( i»n>cil de^ /vnchiis, he 
died on the dLst l)i‘c«'inlM r 

.">•«* \’|t^ It.MVi', S' .U.'/* )f f r !I><„ ^ . S.i' ''.p,,.|l\,. ( ,,, ,*/. s', 

V(»I. i\.; Muollrt, A , ,1 L.’iO*;. 


Murmunt, Uvs lie really was, an embittered man, wlio m vir M \ILMUHA, Skv ok. See lb \( k Si \. 

thought his service.s .snllicieiitly requited, a great artillery MAIIMO'r. 1'he w'(»nl m.mnuf m ly he cuii^iiieie.l to 

general indeed, but without tin; fire <»f genius wldili inelude .mimal-; belonging to tin* ihiei ti.i|i.\viiiLr-enu.i:-- 

80 striking in .several of Ids oontenqa.raries, and al»o\e. .ill, Ihu tine iiMrinots, hnminLi lie u. n.:-. 1/./ /////S 

a man too much in love with hinisjelf ami bm own glory to j mou--o'*), so calhul from the tliiek-^el, I eir hio' ham of iu 

be a true friend or a faithful .servant. ; member.- ; the [»r;dil(‘ mainioi-; ui NmkIi \i'iei n :i, lietter 


For Marnionl’.s militaiy .thilily consult Nhipicr, .luiuini, .ui-l ili-' 
histoiiariHof IIk^ time, pu’iit iil.ii ly i Jcn. ial Pelet. Ilisuwn 

• V(fyn^em Jfnmjtu', 1 vuls,, i.sa7 ; rm/<7v« ce Su‘i /> , isr.s ; /; > , 

. des iMtiiufiov'i MilHuirra, 1 S ; ( \\i(r ; .V* n<>ph ht ; amt V- . »•' /. s, 

, 8 Vpls,, pllhiishud sifter his ileatli in IS.'iit, See ii aii'l | 
careful notice by S.ii II Ic-lieiivc, rns du LuihU^ \ul. \i. j 

• MAIIMONTFL, Jnvx Fkv.ntoi.s (172;i 17'J1M. ore* of | 
the most. distinguished men of letters iu Paris diiniiu the j 
latter half of the. l»^tli century, waslmni of [loor parujt in 
LimoUBin, on the llth July 172r». After .stinlying with 
the Jesuits at Mauriac, he taught in their collcj-e^ at 
Clermont andToulou.se ; and in 174.q .aetingoii the advice 
.bt. Voltaire, ho set out fur Paris to try for literary Imnour-. 

' From 1748 to 17.’).‘.l ho wu*olo a succo.s>ion of ti.ig' dii -. 
Wliich,^ though f(»r the most ]»art considered proli.\ .nid 
artificial by modem readers, ha’d great sueeess on tlie .-tage, 
apd. secvired to Voltaire s new disciple a good po.dtion in 
literary and fushionabh^ circh\s. P.eing now as-'Oci it' d 
'wUb Diderot and l)’Alenibert, lie wrote for the i.’uat 
XnAydop^die a series of articles evincing eou-ider ibli'. 
critical power and insight, \yhich in their collected I••^II, 
^Ujgidar the title KU'nuufi^ ik fAifrmt ^UW rank anrnng 
tha higher French classics. Ke also wrote si seial n»iide 
bporaSy.'the two best of which ju'obably are Suh'n’ni .iml 
Aio/r. In 17.")8 he gained the patron. n^e of 
MjWiatoa, Pompadour, and w'us siwm after appointed tnan.mcr 
of-'<fc6^.Qfilci^al journal Ac JA/v//>v, in wdiieli he hud ulrc.nly 
.COOUl^ellced a series of elegant and attractiv e tales. 'I’lie-e 
Contei i!or<(uXy on which, according to si»me 
.critics, J. JSlarirfontcl’s literary reputation mainly le^t- 
ThrirniAri lies partly in the literary stjle, which in 
dell^W fiilUh frequently rivals th.at of Ids ma.ster Volhdic, 
but.maiHIy in their graphic and charming pictuit'> of 

^ Dfinys. t$‘ Tyran, 1748; Aristandne, 1749 ; ClCuprttn. 17:»o ; 
/^irapUdeSj '1702 ; iSy-ypimt 175’t. 


known a.s the ‘‘prairie do “ .lo^ ni«‘ii-,e. ") ; 
and the jiouclied niarinojs, (.r .soielik-, cfimpii-ing the 
L'«‘nu.< Spt'i'intfpJnf or si . d lov i l'^, so iMiiied Iroin tlio 
chanicter of their fi»od. d liC'e tin*' e j'-ni i i ;nt> .-.ll clii.^ely 
allied to eaeli other, and toL:^*tli'‘r foim tin' .'ublainily 
A !'> f of the uri.it .‘■rpiirrel biiody, the /'c/ /'/.c, of 

whii-li the only oilier .■‘iiPf.iiiiily, ll;e N trr(tn>, condsl.s of 
the truo ‘ quirrels :iud th" l!\ iiiu '.qiiirieU (/Vc/o- 

/////s). d’he meinhfi.-. ol tlie in.iini'»i .'-ulil.rnil) .iie cun- 
lined to the noitlieni Iieuii.spheie. and iu f.ict are allllo^t 
entirely limited to fhti iiortli limpir.iie /.wil. in marked 
coiitia.'jt to the genera of the subrmiily which 

attain tiicir greatest de\elo[)meiil in li-. p;ci] or .-enii- 
tropic.d counlries. 

Tin-. . I /////, t: aure.e iu tie' po.s-.\-^k.n of -.anew hat 
.Aiort, stinn[»y bodies oanp.imt iv ely .-lioii i.nls (.xcept in 
cert.im sousliks), and long .iinl puw» ihil iliw- .'•iiit-ihle for 
biiiiowing. The\ all liave Inoinl, .str.Moj, ami ungrooMid 
iiieisors or cutting teeth, two pairs of premolar.^ above and 
oiM below, and time [mii ; of tine niol.ir>. in einli jaw'. 
The grinding te.elh .ire ail on the wliolevifv siniil ir, the 
lii .1 Uj>jier [ireiuolar inneh Miiallei than tlie otliej-, ..nd 
m.irly rouinl, the nc\t three teelli Iriange.lar in oir.liiie, 
and each with either fw'o i>r three traiisvei'*.' gioov. - iipt-n 
til-' crown; the l.e t im'i.ir is rather inoadei .ind an i - toia- 
jJicited than the others, as i.s sliown in fig 1‘. 'I I. ■ rd 
form of the .'-keleton is very .similar to ot tl * line 

M|nirivls, liut the boiiesjis a nde are .-tout ' ae ! le ivn i. 

1. The following are the generic ch:n n ^ i ^ 

Kxtcni.d form stout and lieavy, ears .‘-li it i .i! ; st .md 

h.iny, cheek pouches ruiliinenlarv oi al' . • . P. le h-ef 
willi four w ell -de\ eloped to'*s, mul a i :i... -ii. ; 1 ..i . ih’iir.l) 
pro\ idl'd wit h a ll.it nail; '*kiil! y.f 'd\'!M\i'\. p 117, 
iig. *.PJ) -imilir in gener.il form t.» ol tli. oti i i ,'i nera, 
Iml \ cry much iaiger and luaviei. the po>t oihital [-locesscs 
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stoiitor, and at right angles to tho axis of tlio skull. In- 
risors broad and powerful. First upper promolar nearly 
as large as tlio second. Molar sorioA nearly parallel, 
scarcely converging behind at nil. 

The various species of inarujot, about ten in number, 
are all nuich alike in gi'iicMMl a[>[»earance, ranging in size 
from about lo to imlii '' in limgtli, with tails from 3 to 
r» inclii's long. 'File folhox ini; arc the species now generally^ 
recognized, 1 hough the (\‘nlral-Asialie forms are still very 
imperfectly kno\N n : 

An'fnttni'i -inif.-.it >*t .. I snuHicTn F.uropc, lie* Pyroia'cs, 
iiinl ("iirp.itiii lie . 1 I n'' S' lio'li., i‘Mst<‘ni I'.iiiopi' aid Siln*ri:i ; 
yl. ]h iihi hf till //'s. Ilmi , ‘'Olltli Wi‘Nt ; -/. ItrnitrrJuffti /I H-i, 

lh)tlL;s., NijmI , A . / ' / if Us, .latMjiu’iMont, CishiiuTc; A, ilu'hrou't^ 
Amlt'iMiii, \l' l. 111 ! -I ill : A. uunu'i, IJi.iiifonl, 'J'lirkc.st.iii ; ./. 
'mo hf t\ I/iii , lit Ml Ntirlli Ainiiii-.i; A ////i/r- Aiul. 
P».u-li, \\,‘-*.ui I in;' 1 St.ili-i ; A. jo'ui UmA.y UMitli-wc’^li'iii 

iS’oIlll \'!l MiM. 

It will ihn^ l>f ^ecn that one spci'ies only is [x'ciiliar to 
Kiirop.', jiiiil tlirco to North America, while at Jea^t .si.\, and 
peril ipv iimrc, arc found in various parts of ('entral Asia, 
one c'f tlic^c, .1. h >hai\ occurring also as far west as Jhissia 
and c.i-tcni (hu’iiiany. 



Pji;. 1. Alj'iH'* .M.'imi'il ■ Xrrtnmif!^ uinnnotfii). After Rrehni. 
'File following account of the habits of tin* Alpine 
111 irmot, A. luin'iitoffii,, <*xlractcd from Professor Blasius\s 
well-known work on tho mammals of (Jermany, ajijilics, 
with but little \aii.itioii, to all the members of tlui genu.s. 

M.-iriiot-: live liigh up in lie* siimw leginns of the Tiiouriliiiiis, 
g"ii' m 11 \ ]*i' fi*M mg r\pii-:,i'(I clillV, wle iirc tlii’V iiiay linve a eli-ar 
\ I' u «»f 111 V .ipj.iM II 111 iig «],uigi r. i<ii will! Ii, ^\llil^: <jMi« lly Imskiiig 
in t'l'- - m "I a‘ii\tl\ i imiiiiig .ihuiit in si-.-irfli of fnml, a euii'-l.int 
w .t- li i U' j.‘. Will n njii' •>! tin III I li*-! s the i ry of w.Tiiiiiig, tin* lou<l 
pii-i. ijig lii^th- '-«* W'l! l.n ovii to in tin* 11 h*\ all 

in'it.'iiil 1 \ 1 iKi- t-il lliglit aij'l liiile tlii'iiiMelves in holes and ernniii«’S 
aiinMig till i i k . niti ii H"l K.ipjMMiing at tln^ eiitnmee of lln*ir 
liidiiig pi 11 1 ■ i;ii! '1 M \ . I ;i I hniii ■, li.i \ i* elii ji'.cil, and t In-n fi'«‘i[iji*ntl V 
st'iii'img 1 111.- -- 1-M tin* I'lok-'iiii fill a.aill longer penod. ^Flirir 
fond f nil - i- f , iiM ''ll 1 nn! . .md 1 " i\ 1*^ of \ ,11 inie-’ Alpim* plants, wljndi, 
lik** tin \ liM tn tin-ir nimilhs A\il]i tln-ir fore paw.s. 

for tlnii uinlii ijMiiOi, thi'V iii.iki- a laigeioninl hiirrnw, with 
lilt on*' eiiliaii'i', '111 I iilmg m a ‘ h‘rpiiig-]il.irc tliii-kly p.idd«*d 
with h.iy. • !•* nft. M !• .1,1 I. II t.) lift,., ]| OMinio 1 *> pi-. th«- wiiit»-i, 
all Iving elos**I\ [.a-l"! t..- th. rfi! a Imp until thr -j.iiiur. On 
auakiiig. hniigiv Vvilk tin ,i lnn_' 1 i>t, tle-y iiMiiovn tin* h.iv AOth 
wlii'h lln*V .sliilf Up Tl!'*di.ii- nf tinir hinrows, and msunin tlndr 
lile ot ,'1' tivit\ and u,ii< liliiiin*- Tin* hiei-ding seaMiii i.s in tho 
eaflv ''wninifM', win II flii\ I'lmgf'/ith lioni fnur to six \oiiMg oims. 
I I'fir th*.,li. all)!on"^h no.ii .■ and l .ml., i , i ali n l'\ tin* pn isiilits, and 
thnir till, tliniigti nt hilt l^tl'i* \ dm*, i .d-n in. I'li' ij'.i of*. 

\i. Onr "'*cund genus (%i,H,nnr\ cnntaiMirig nidy the well- 
known “ ]irairic d«>g-',” or nvre coircctly “ prairie marmot.s,'* 


of the United States. The genus may be characterized 
as follovrs. Size and form intermediate between Arctoviys 
and Spa'mophihis. Ears and tail short. Cheek-poiicdios 
shallow. Fore feet with five claws, that on the thumb as 
large as tliat on the fifth toe. Skull heavily built, the 
post orbital processes di- 
rected outwards. Den- 
tition, as .shown in Fig. 2, 
remarkably heavy, tlie 
molar teeth tlillering 
from those of Aniomys 
and Spf^i'ntophilna by 
having three instead of 
two transverse grooves 
on llu‘ir crowns. Fiist 
jircinular nearly as large 
a.s the second. .Molar 
si'iics strongly converg- 
ent behind. 

Of this genus two 
spccic.s have been de- 
.scribed, very clo.scly 
allied to each other, 
bnt separable by their 
.slightly diirercnt i-i/e Fic. 2. - rmlor Side of Sjkull of 
ami coloration. The ('yunmys bnhn'cianns. 

Iarg(‘r and betti-r-known of the two is the eastern prairie 
marmot, (\ htihu'lrlduu's^ Ord., inhabiting the open prairies 
of the central United States, whih' the smaller specio,s, 
(\ i'oJuinfilnitm, Ord., is found to the westward as far as 
the Hocky Mountains. 

The habits of tho pialrio marmots have been so often 
described that every one is familiar witli their custom of 
forming their burrows in groii[>s or “towns,” of sitting 
ont.^ide to watch inlrudcis, and of making tho peculiar 
barking sound from wl.i»U they have derived their 
erroneous popular nainc of prairie «log.s. In the burrows 
made by them iheie are <‘ommonly found throe strange 
and, notW'ithstanding the oailier travellers’ tales, certainly 
niuvelcomc visitor^, namely, rattlesnakes, owls, and weasels, 
all of which at times probably prey upon tho young 
marmots. Prairie iuarn..»ts do not truly lubcrmalS, 
although in tlic more northern and colder parts of their 
range they retire to tlun’r burrows during tho very severest 
weather. 3’hcy fcid on grasses and roots, for whose 
mastication, liowcvcr, their grinding teeth appear to bo 
unnecessarily [)ow crfiil, 

3. The last, genus to wliich tin?, name marmot may be 
ajiplied is that of the. sousliks or pouched marmots 
{Sj)rrui()j)Iitftfs)^ of which the following aro tho characters. 
Size much .sinalhir than that of J>y7o7w^.s* or Cymmiyjf, and 
form more slcnih'r and sipilrrel-like. Tail very variable, 
from 1 to H or !) inches in length. Chcek-pouchea always 
jircseiit. Fore fc(*t with four well-developed toes and a 
rmlimcTitary thumb, of which the claw may bo cither 
jiresent or absi'iit. Skull mueh more lightly built than 
that of either of the ineceding genera, and the post- 
orbital processes slender and directed backwards. Molar 
series nearly [uuallel, as in Arrfomys, but all much smaller 
and lighter; the lirst premolar simply rounded, never more 
than about one-lliird of the size of the second. ^ 

The mcmbi rs this largo genus present a'^far greater 
range of vari.ition tlmn is found among tho true marmots, 
.some of tlicm, such as the European souslikf being scarcely 
as huge as a common srpiirrel, almost entirely without 
external c.irs, and with the tail reduced to a mere stump, 
-barely an incli long, while others again are more than 
throe limes this .size, with long and often tufted ears and 
hing busliy sipiirnd-liko tails. Those differences, and 
other corresponding cranial ones, have caused tlie genus 
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to bo flivided into the three following subgeneru : — 
SitermophUm proper, containing thirteen or fourteen 
species, of small size, with rudimentary ear coiiolics, 
short stumpy tails, and comparatively large teeth ; 

two species, of squirrel -I ike biuhl, with 
large and tufted ears, and long bushy tails ; and 
with four species, of very slender, weasul-like luriu, witli 
>short cars, long but slender tails, and cornparutivLly Maall ’ 
teeth. Tho last two siihgenera are cuniiiu d to XoiLli 
-America, while the range of the lirst is exln nuly ^ilnil*ar 
to that of Arctomt^s, althoiigli certain specii-s [n-iM lr.itc 
somewhat farther south ill the Xow World, jind none aie 
found so far west in Kuropf*. TrolVs.^ur liliu^ius give, tlai 
following details of the habils of the common Ihipq.cjai 
souslik (iV. L.). 

It lives ill dry tivi'lf'ss I'lsiins espM-i.illy nn m .-ukIn ^‘r < l '>' > "’1, 
4iinl is iiiivor found fillirr in fnn->|so] on .s\v.mi|i\ gminid )t l.iiini 
burrows, often 6 or S feel dt-rp, in whirh f«Mnl i-. stun. I np .nul tin- 
winter sleep t.ikrH ]»hjrc. hiinmv lu^ l)iil (»nf enl i.-irn i-, wln-li 

is closed up wlinii winter ii]'prci.i( li("^,- -M sc. tni'l holr, linui \ . i. 1- .i._r 
previously foimed frinn tin*. sl«Tping-pl »«•(> Id ju-.t lii ld,v tin* .. .• 
of the gnnind. 'I'iiis M‘f*ond linh* is dpi-m il lie- ic \1 y »r, anti i, ..>.1 
as the ordinary eiitrsin«*c, sd llial tin- number dt oldscl np 
i-ijuiid a bjiiTow gives an iinlii atiwii df tin- length »if linn- th.tt it h . . 
hoeii oceupioil. Sunsliks oriliii.n llv hid dii m-iiK, Im-ih. 

Ai;., hut oceasionally also on aiimiril hind, j'i< >ing readilv on < , 

small liirds, ami miee, the i-emains ol tln-M* Jatt'-r In ing iiften fi.iind 
in their liurrows. 'I’liey hiing fdilh in the spring f'i<iin hnii tn« i*dit 
youii|| <nms, wliiedi, if «-arly, in iy he <Msily t:iine<l. d’hey ai.- 

often cuteii by tim ])ea.sants, the iiihahilanl., v)f tlie llus.-ian sti }»pi , 
considering thfii lle.-di an esperial ih-ln m-,\ . ((> ' 1 ’.) 

MAllNE, a dei»artmeiit «)f tbt' north-eiist of I'ramf, 
made up from Chamjingne l‘ouillotisf, iJemois, IVithoi-s^ 
Vallugc, and La Biie-diam|)enoi^o, districts formerly be 
longing to Chtimpague. Its chief town, (.ludmis Mir- 
Marne, is 92 miles in a direct line' east of l*aiis. jMnmdLd 
on the W. by Si'ine-et-Alurnc and Aisne, on the N. by 
Ardennes, on llu‘. K by Mouse, on the S. by llmite Maine 
and Aube, it is situated laduceii -ItS ill' and Pd ‘ X. 
lat., and 3"" 25' and o h]. long. Its great c-^t length finm 
north-east to .southwest is 75 milo<, and the. .area 
square miles. About one half of lids (‘uiisi>ts uf (''hani 
pagnc-roiiilleusc, a moiinUunms anti barren plain covering 
a bed of chalk 1300 feet in Ihieknoss. Un the vvcM. a» I 
on the east it is commainled by lvvt> ranges of liilK. d'he 
highest point in the dejiartinent (')*J0 feet) is in tlie 
hill district of lllieinis, >\liieli ri.ses to llie soulh-Mc'^t tif the 
town of the same name, between llie Ve^le and the Marne. 
The lowest level (101 feet), avIutc the Aisne KavC'; tli i 
department, is not far distant. Tt) the stiutli (d tin* 
Marne the hills of lilicims arc continued by the heigh 1> td* 
La Brie (700 to SOO feed). All these belong giMdogienlly 
to tho basin of Baris. They .shfpe gently lowjmL the \v« i, 
but command the plain (d Chanquigne-Btndlleiee by .i 
steep descent on the. east. On tlic finllier .'^i»le of tlie 
plain are the heights of Argonne (800 feet), fomied of bid- 
of the Lower Chalk, and covered by forests ; thr-\ unite 
the calcareous formations of Langres to the sehi-i- of 
Ardenne.s, and a contiuualion of them stretrlies soiitlu^.nd 
into Pertbois and the marshy Bioc.'ige. 'riie department 
belongs cmtirely to the Seine badn, but of that river then- 
are pnly 13 miles, in tlii^ south-west ; it tlierc remdves the 
Aube, which has 10 miles within the dopartnu nt The 
principal river is the Marne, which nnis through the 
department lor 105 inih's in a great Hwee[» concave to the 
i^outh-wost, passing Vitry-le Francois, Clifdims, Fpernay, 
■and Dormans. In its course thrmigh the dc|)artnient it 
falls from 410 to 213 feet. Tho princi[»al tribntaric.s are 
the Saulx (which receives the Orniiin) on the right, and on 
the loft the Blaise, which waters Vassy, tin? Somme .'^oudt-, 
-nnd the Sarmclin (wdth its tiibutary the Dhiii.s), whence 
Paris is supplied ; besides tlie IVtit Morin aiul tho (haiid 
Morin. Of the last three only tho upper courses lie within 


tlie department. The Aisne enter.-- the department at a 
point 12 miles from its .soun-o, -.md iravcrscs it for .”»5 
miles, watering Ste Mcmdiould. 'I'wo *,f it- .itllir.nts on 
the left, the Suit>pc and the Vc'-Ie, on w]ii( h nul^ Kliciim-, 
liave a longer course from south la d to ii- .tli-wj i arro.-s 
tlie department. 

.M.iriH* b:is tin* id tin* ngi'Mj <.! ;i,.. - .iio 'u.il 

iii'-.iii 1‘Miipi Mtun- i ^ .'‘*0 I-’.iliV. , 11 h* i.oj-i lil ■ ’* ' . nj 

till- iDt.il .in-;i ‘iliMiit t III li- ii'ii'i-l I, .ji.l ,1 

‘'l\lli i-* llliilrl IiMi-l, wllibt it <\\i-ll'V I »i,' ! I. ■. I i|m|. 

r»i\ri (■>.;/ sij'i.-or lllili--.. 'I'lji liM ' i • i tjij’v 

stn. l.fil \\ itll ]» u'»'i‘i.OOO, I)f u hii Ii I.;.;, I" II I .1 . 1 1 I- Ii... 

]*o I d. w I’ll-.. V. ii')! I'll t‘t! I'l ill'- lil mill 1 . 1 M ' "1 ’ ’ ■ ■ ' ■ ' ' . 

.md I .l-lniH-I. < '.lltl.- .Ill- . -tllii il. d In lOl'M*.; ".-''I li. 

fi 01)0 ; pigs, Cig.neo ; , M-OO; C.m n , ll. • 

.O'- ii-i-d 111 iIh- ij.irtnw 111'' I ' -1 !ii 

Ai.nui I'lOO. 01)0 111 lit )i.ii/( \ Old UI'/JIOO i:. <■! i .in .io p.-iii..-. 
' 11.1 \ Ol'-y.'l'ils, tlinli'dl Ili'I '>t un nl il ‘l I lili' 

lo'iii f )i'- ijii ilif y nil 111 !i- j.indii''!-. 'I'll'- iii.i'iin I iro tl.< j'ok- 

Im*; Wllli-' nt ( ll.mHi.i-_ 11 '* I' .111 iMl|'"lli!il Il_\, "t \v]ili]l 

I’.j'i ; ii.iv , lilu-iiii ■>. ; 0 ;d ^ li.i l< 'll ^ . 1 ! (* ill' ( iiii t 1 1 !i » . ' ! 1.1- \ i o 1 y 

• Np'itlllinn Is .d.i'lll ‘J( ',OOi I^oon lintili-. -ll ill* I'.'I.'i-' \:dll'- nl 

li.ril I M.'W 11 I 1 -nil 1'- < . O . 1 1 .Hi- j I " i\ 11 j 1' . ' ■ • - ‘ . •! ' !i'- ! ' ,il 

I nl'si!'ii|i| ).,ti. ('mil. -1 orl .11.- 

Hn- < lllrf I mp- .-'I M'l 1 1 I ■ MlMJ' ■ 'll I 'I 'i \ I 111- 1 • ' ' \ • I. I ' It V-'JI-- 

I I iili - . Ill 1 .-SS 1 flic pi I " 1 U' . n| V ' Ml U I . II I || I : I I! 1 ' Mi! !i ’• 'Jl 

yillnii'. 'I’ln- plilu-ij'tl nitniitj li.i:! .' i],.'. p..iii.. -iii'l 

« 111 I I \ . PoH- Uiind.S .111- l.ll 1\ 1 I “’ll' ■' 'I. ' ' Ip : I ’. >ii I ' !. .1 I . 

'Ill' d p.otiiii-Mt pni-iu. ■ lO '1 '.o. pli.i o'- I ’'t' ' ji: 111 ' It 1-- ' 

• »l lint. .Old i-M-i lli-nl iuiU-!m.' - m 1 -i- i i.iiil.r.r, 

'rill I ]jli-f bldusl I \ is tli.ll Oi W .'*.1, I. I' l - • ‘>.!IL 111 In.gi til, I 

ill till- 111 igblftmi liiMid nl’ llli'ii':', i -li;-.. Ii.i.',. I : -piiiMlii.;, 
t .inliiig. <l\i iiig, .Old w i-.o 111/ 'I’j I 1 : i! I . I ■ ll.oo.i 1 

iiiiiiiini'-, t.nl.ms, sli.iwl-. Ml '-, .ii.d t o ■ ' ii!!'! - li' I •'7'.* tin* 

.Ij.ri, l^M'dll ‘d’ til V.Oli.II' Till h. I 'lli'i li I’ili Oil', w.ls 
IJ. lOs lllili-,'. 'I’llis ImsiMi-" .llnli'' iiii’’jM<' .,•» ni.n ..p.-l.l!l\' 'll 
til'- di-pMl llil'-Tit, •■Old piii'l.lii- I'.MM.ilIv !m 1 V ■'I.U.niH J. , . . , 

v.dm-d .it t, 1 Sdioo.ooo. Mn-i'!’. oi '-li. n « -. .t i ' . I 'o i" m. 

01.1 in I 'd Inn I ^ ink M.o m* » "ut toi-- '* ,i i i r n ’ i - 

:i.i I ]'i*|] tnioidi ii-s, ni'l Mi.oinl !i I'-M' ■ I'l i 'I'iIto 1 on | ii.' nl s 
I’., id.', tin'll* linn* ;iT* l.oix od-. iioi\oi'j .i. 'i i- o'. i-lTs-oi'/ 

• si.iklMlMiii lit and '' 1 . 1 --W'lilv-, \.loili. w Ti ■ o ^-'ril - .iii'l 

I '1 1 w I 1 1*' , I ujiipli-t I* til'- I i - 1 "I I k' iin ' - • I : j '• ’ , M 1 1 III ' M - ’ 1 .1 •> 

r.i-. uO ' and tiiiig' I'l'T .I'l .ir* .i I"'''-!; "1 !'!'■ i li- • ’m- f 

iii'pm I-' .O'- UiMil, • o.'fl, :oi'| I "I'lii'.'l "I .1 . . . I. ' : ' .' 1 . Oil- 

'ji.nii, h\i' f'.iM k, stun*, wlotorj, mi-m.i' n i i." i’ n i.’lU. 

'I’l.in-pmt i-i sMppli.'d by tl.i u\ii Muni / ; •:i • .i il t niO" > t ,-> 1 / 
It well tin Itlom- .Old with tin- \' i" "n'. . d i \ .n 

d'li'- p'lpiilil mil iiils'^lu.i- ld,'.;7 .'M II 1' .^ "I It .71 .ii'.'- 

I''"!. Tln-i’i* arc li\'‘ ai tmi.Iis rn.' i:t ^ 'In*, 'il • ;.:'..m illn' 

• In t-lii-i] b’li'-oiis. .si, All Ml limii.i, ini\!:'\ i.-- 1 - 1 in .n--. 

d In- ill pait mi-iit I» I'MiO' p.o’t I\ tnlln- Oil.’--! >ii.- lb,< m. .i.o' 

pil’llvl'i lln- M-c Ilf ( '}|.:1.M. , ('ll. 'lull- l!' I'l .'i.ji-'I'' .0 T.I- 

otli armv • m-ps ; to tin- nmtli "i tl.i t-i'an ' il ■ .t o mi' 

di-vi*li d loniilii.iis vMTi'i -I 

MABiN 1"., 1 1 vm:-. :i (Irp.irtmt-nl of r ttiio Pi m- ni.td • 
np for the most [rn-t of districts brli'oij'.ii ■ I'j il* linmi v 
proviiice of (.'Iniiqia/nc ( B.T'vjwuv ^ 1 \-i I hi.i.", \ :i]!i.i with 
'iii.ilh-i portions id l.oirMiiie ainl Idiigm-U’., .o.'l 

fiagmont.s (d I'dancho C’otnle. 1 1 iii - 1 l Iw i i o I7 .bi atid 

l.‘<' -l()' .\. I'lt., and I'L-lwu-n I .iml •') .i.A" I-’, loieg., 

tlie c.ipit-al, (dMumi’iil, l.i-iiiL 155 mills »- .-t -.nit li cast 
fioiiiB.iris in a din-ct liMc, ami it is binmiiid on tlm X.K. 
b) McU.sc, on tile 17. by \'os'/r'i, on llu- ^.17. bv lliule 
S.i7»tii-, on the S. and S. W. bv ( oto d, ( U'. on the W . by 
.\ulie, and mi tin? X".\\. )»y Maine. 'rin- ixtn-me ]. in-tli 
ii\m lU'i tli-imrth wv.-'l lo ^.'nt]t .--ootli i a.sl. i 1 tnil- .md 
tin* area iMU'J .Mjiiaie mile.s. It' grcatc-l i :■ v dion f 

feet) is in tlm plat'-ao of l.aiigr -.s, betwii-o ' 

of the Marne atid tiio-o of the Anbc : M"- v, . ^ i ’’,.1 

btlvvei-n the ba^in of the Bhom- on the .'-icn'. -o ! t*’'.^.. 
of the Seine ami Meii.sc on the north, ' t- iind 

by the jdatcau of l.angres and the. Mold l.M.jil. , 1 .is 
an a\irag(i heiglit tif 1500 or lOOD b ■ t Tl.e '-I'eTy 
' descends rapid!}' towards tlie .'-mith. bo’ ■■ .'cntle 

slopi-s northw .lids. To the north I-- Hi -._•■ > p. ‘ 
a- didinpAd-'-heil fiuin the higldaii.l ' .■ »!■ 'i>' »'! '"nntrv 
chaiaett'i'i/ed by iiionotonoos ll it , of -M.d l Mildy, and 
; generally under wood, ddie loWi -t h\i ! i f li'‘ 'i* pntim-id 

W. 71 
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is 360 feet Hydrographically Hauto-Mame belongs for 
the ntdfcit part to the basin of the Seine, the remainder to 
those of the Ilhone and the Meuse. I’he principal stream 
is the Marne, which rises here, and has a course of 75 
miles within the department. A'liiong the more important 
affluents of tlio ^larne are on the right the Ivognun, and 
on tlic left the Blaise, tan* o\' i\w rivers of France most 
fully utilized for the supply 4)f water-power. 'Ihu Saulx, 
another tributary nf llie Miirne on the right, also rises in 
Haute Mur?ie. Wi-lwanl the dejinrtinoni is watered by 
the Aube ami its tiil>ut.ii\ the Aujon, both of which have 
their Source •: on the pl iteau ol Langres. 'Ihe blouse also 
rises iu tlie MotiU raiicillos, and lia^ a course of 31 
ni^iles within ll:iut«*-M:irm\ (^n llio Mediterranean .siile 
the dei‘:irtnierit sends to the Snoiie the Apaiice, the Amance, 
the S ilon, :iml \\u) Vingeaniie. The climate is partly that 
of the Seiiir region, partly that of the Vosges, ami partly 
that ('f ih" IJlioiie; the me oi tenquaMture is oF F., nearly 
Unit of ; tin; rainfall is sliglul} below the a\crage for 

France. 

ni {iu* l.e.il MU M iMtlna- inor.* tlian one lialf is arable, nhout a 
Dm l i-.n)i'l(r wn''!. m Iwiiilirth uiiiliM- nn'.Mliiw, ami a fortirth is 
h\ xirn'V.inN. 'I’licrt* are III>,On() tmiNfs (rxtrnsively 
liii'l in I, sii.oou lit'.nl ofeattle, l 7 (',eno slieep, as , 000 pigs, 

Ooea u! ' its. g.'et»'.in lie. liivrs. aiul a l.irgi' iiuaiitity (»f all kimls of 
j.Mjlti’, I'lna -a not \fty OtIiIc, t!ie soil is ( iiltivattsl, Mini 
in I '' 7 s \ i - 1 1 .' I i.J 71 ,'“'‘'J «>r w In-al , I U,;t 4 S »> 1 ‘ bnrlr\ , 

1 ,-1 1*1. l:.’l of Mits. 1,1 77, 1''? "1* i>')!.it"rs, nn-sliii, rye, 

liMfkw ln-it, jIihmI Irguiih licr( root. Mini ln'inp. Upwaols of 
8 ni'lli.in L' of uiin* **f ci'liiMry <pi!ilit\ weio jirtulinvil in 
ISSl. Th'* limh'*i .(MisiUs (•]ii»*lly of oak, hercli, elm, ash, maple, 
liiveli. en I 'I'jii'ii ; tin* Mhiriols proilin'e rlirn ies, :ippl<s, jn-u's, and 
prane-. TIk* Oepyi Imeiit is very ridi in ii'oii ; th* annual output 

»)t‘ .‘ioo.ooU t'liis 1-5 oiil\ i»v lli.it ot Ullln* et-.Miis<*lle. 

ItuiliiiUL; and paung si«mes an* «ju.iri’i«'d. Tin* waim ‘-pnng> 
IpMiiI't.i,:!-* l.-,-r>.iiiis .lie aiinuig llic 1 mm o**- ,t -known ainl most lie- 
i|Ueii:.*«l iM Ti ui'-e. 'Ill** l«*.n 1 n i*g ill* 111 't I y is t lie nn tallurgSMl ; in 
pssi > t,(Ms <•!’ pig iioii au'l S.'i, nOU oi* wioughl in»ii wen* pro- 

il.n***.l. ’1 In t -tMljli->hMn*iit , iin linlc Ma't fuin.'iees, toiiinli ies, foig«*s, 

pl.ilf-ii'llin C w'..rk 1 , aiel sliop,!’..! iiaihii iking and smith %\oik of 
vuIm’i- .!- -• 1 ‘ipi ■■•Ji-'. Si Ih/i<r, tin* plaer Mf l.iig*‘st pMpnUtion, is 
thi*f]ii f »■' ntn* of Mi.inuf ■< tun and Oi.st i ihut imi. ’rin* « uth-ry tr.nh* 
aliUn* Mfi'iijii' 'I iH'mj |l■■l-o’l•, in 1 1n* iioi^liliouihoMil ol l.:mgie^. M’lie 
d *p.ii tan nt i inploy, Isiio .^fnndlt'S in the wajollm in.*inut’.ietnn; ; 
gl.i\ r-iii.iki.'iL:. I'.i'ki i nial.iMi:, hr-.-w iiig, t uuiiiii-S ami ot her industries 
m * al-M . II 1 i' .1 Mil. 'I Ii'- j-i i.n ip il import, is i m.aI, w iiii«* iioii, .stone, 
WMo.l, .'111 i<n.il-. an* ♦\]»oitt.!. 'I’In* popul.ition in 1^70 was 
2."i.‘k'* II. mikiiej .* 1:1 im 'c-i-so of ‘J7,'J’SS .sinei* ISOl. Tin le aie 
IliK'e 'Mr.imin- • :ii<*nts ■ I 'ji.mnioMi , l..iugres, and Vii'^sy, tin* ia[iilal 
Pring t 'liauniMiit. 

MAiitM '(;t). See Mnuorro. 

MAIlOM'l’KS {Syriac, J/o7vb?d//c ; Arabic, Mtitrftrtnd), 
an eccJi' da dic.i! e.unnitniity, and therefore also, according to 
tin; us'igti of till* (diri.stiaii K.ksf, a <li^tiiict [aditical or social 
body, I'oiind in duly in nr near tlie Lcluinon, ackiiovNlcdg- 
ing th : Imadsliip <0 the p()[)C ami the iiatin standard of 
orthinlnw, but still retaining some peculiar i»ri\ilegc.s, 
ineluilmg the its-, of a Svriac service whitdi few even of 
tin; pi j >rs n*>vv miderstaud —and permission for the inferior 
cl'.ig'v tt) niiiry. Mat ouite writers, trained eitlicrat Uoiiie 
(tti the M'lr.jnite colli go, foumleil by (Jrcgorv Xfll. in 
loSlj Ol* iiinler lb>ni:in iniliieiices, have not unnaturally 
Rtri\. :i t.. pj‘.)\>* fh.it their chiircli wie^ always in essential 
accord wtdi th •Church of Boiue except iu litiv.d, }>ut there i.s 
clear evi.o no .* ih.if thus i.s iucorrect. 'Die earliest references 
to tin; Manciiio, (Ineiuning in the. «^t]j c'cntiiry) leave no 
doubt tlial ih-yw'To .Monothelite-.. nml tln*re is contern- 
por.iry "vii]ein*e (W illiam of Tyre) that they only abjured 
their In.n si- • *, in I I ''•j, wlmi with their jiatriarcli and 
.Homo bi *ho[.s theyjoin'*'! Hk' bit In (’hiireh. Kven in later 
limes It lia.s ciwt Home nuioli pain-; 'iiid money to att*icli 
ihciii do.. f*]y to ln*].s* ll and prodn. i« n*.il conformity tf» Latin 
or ultimately to Tridyilim* oithodoxy. 'Die origin of the 
M ironite-. and th(;ir curlior lii tory ao* o]».sciir(‘. The iiaiiie 
i ; no doubt corinneted w iih the mona.slery of St Maroii, 


near the source of the Orohtes, one of the chief monaetenes 
of Syria^in the flth century ; the Merohites themBelvee 
(Assemani, Si6. Or., i. 496 sg.) haW much to tell of their 
great patriarch John Maron, or rather Joto of* Maron, who 
studied at the convent of St Maron, converted the Lebanon 
to orthodoxy, ami died 707 a.d. Much>of l2ie history of 
this peraonago is certainly ftibulous.^ ‘ . .o'. 

Though the Maroiiite college at Rome eent i fii^rth somei 
dlstinguisliod .scholars— the grammarian Aniil^,^'uGabriel 
Sionitsi, Abraham l^iccdidlciisis, and the three A.Meinanie^** ' 
the Mftronito coinmuiiily never took on mut^y Western 
culture. A i+imple warlike race, they long mftt^tiltped a 
greiit measure of internal freedom under theif"^^ native 
nobility, only paying tribute to the pasha of Tn|iibli> and 
for a time, when the ju iiicely house of Sbih4b left Islam 
and became Maronites, they greatly outweighed. the JD^rus^ 
iu their inllnonce in tho licbanon.’'* Since tho falli ill 1840, 
(d the Maronite emir Bi slu'r, who was only by OUtWftrd pro- 
fession a Aloslcni, their power Inis sunk. For their subse- 
(pieiit liistory .see vol. vii. p. 486, and for stutlsticSi 
at the ])rc;senr. lime, s(‘c. Lmuaxo.n. 

The seat of the Maronite patriarch is at KannObin 
(Ckeiiohium); the bislio^uics are Aleppo, Baalbek, Jebeil, 
Tripoli, h:hilen, Damascus, Beirut, Tyre, and Cyprus. 

in g<*ri*ral la* <>ni' u. (h'i> ns (Vinstifrnus, iii. 1-100 ; Kairoru 
Jh an(jhl\ /'A*., M<f ronitarn tn , IP.uir, 1ti7l) *, lUndiui’s aucomit 'Ot 
tin* missjoii of 1 .MU) in tlu* l‘'i**n'h Irauslalioii wit.li R. SlTilou » notos 

(ht .\ront L>hn,i»n, I'.iris, ICSfi); Sduiurror, De Eedesia 
Mn'ronituM, ISIO l.Sll; ami K-.iligcrft artirln “Maronitett” in 
H clang’s ilrtt! Jjfl<'}l<K 

MAH()(.)NS. A nf'i/rr tmu nni i.s ddincd by Littr4 iaa a 
fugitive slave who lu tukcs hini.sdf to the woods ; a similar 
dctinition of vinutrnht (!ip[>arcully from civut, a inoontaijEl 
tn[)) is giv(;n in the Dirtionitri/ of the Bpauish Academy., 
The old Fngli.'^h form of tho w’ord is i<ytmron (see 
Hawkins's V()iht\i('y sec. Tho designation ill modorla 

Fugli.sh is applied ubaost as a proper name to the 
descmid.inls of tlms ; m*Lni»cs in Jamaica who at the first 
Fiiglish occu[Kitioii iu the 17th coutury fled to the moua- 
taims. See vol. xiii. p. uuO. 

MAROS VASAi; 1I]:LV, a royal free town of HuogaiT^. 
and C5i[>itul of the Tr.iusyhuidau county of Maro6»Torda^*is 
situated on the Muros and on the Hungarian Eastern 
liuilway, uO niilc.s math «‘iisL of Ilcrmannstadt, in ^^6* 30^ 
X. hit., 'J r 31' E. long. It is tho scat of tho 
court of appeal f’»r liic Tnu.sylvanisiu circlo,^^lpi and 
circuit courts of law, of a board of works, jnia of oflices 
of a.ssay and of tin; ( {overiiiuent tobm’co monopoly ; aa also 
tho heath piurtors botli of the militia and regular infantry 
for the district. 'Du? town i.s well built, partly upon 
rising ground, and has a citailcl with barracks, three 
churclie.s (one large ami hnnd.some), and a college Wonging 
to the Calvini'^ts ; Koniaii Catholic and Greek Orthodox 
churches, religions lion'e.s, and schools; a public' library 
of 80,000 volumes, with a ]n(.tnre gallery and fine collec- 
tion of minerals ; a theatre, |i hospital, and several philan- 
tliro[)ic ami imlustriul in.stitute.s. The trade is chiefly in 
tindjor, planks, matoriaks for house-roofing, grain, .'Wine, 
tobacco, and other products of the neighbourhood, fioth 
weekly and special markets are held. At the end of 188Q 
tlie po]»ulatinn siinonntod to 12,843 (6265 males, 6678 
females), ^Iag\ars and Boiimariians by nationp.lity., ; 

« ^ j, ^ 

* 'I’lu* ruins nl' tlii-; mi'i* ilrsfribed l»y llolniiRon,* 

lii. ; Ik'iiaii, l*fitiniu\ |». 110. \\ ’ 

- .lolm ol .Maroii known to Ikar-UebneiiH (Ohroft, ir 463), 

and pl.ic d ill tlii- lOlli < t*ntnry, was iippiirently a MoilOplliyHlte. That 

Mono]»li\ sill* MS wi‘11 M" I \1 Ol I oilirliti* doctrine wail ones .piUTeatfanioiig 

t-lii* Muroiiifi’s :i]ijnMrs from imrioitH thinfi^s In their ocoliaiiW^lktal books, 
wliich Ihfv now try to i-xf)!;!!!! away or rejort n$ 

•* Srr NIrl.iilir, f!n.Hv.bt‘schr. , vol, ii. ; Voluey,' ». Robinson^ 
AV.*- ’ 11. .AOC). 
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MAROT, Ol^;ment (1^56-1644), one of the most agree- ' 
able if not one of the greatest p^ts of Franco, and a figure ! 
of all but the first importance in her literary history, was ! 
born at Cahors^ the. capital of the province of Qiiercy, i 
some time during the winter of the year 149 G 97 . Ho | 
was, however, not a southern by blood, at least by his | 
father’s side. , That father, Jean Marot, W'hoso more corrert 
name appears to have been Mares, Marais, or Man ts, was I 
a Norman^pf the neighbourhood of Caen. He was himself 
a poet ifif considerable merit, and h(;ld the post of tsrrljtr'fitt 
(appai^eptiy uniting tlie duties of poet laureate and hi^hnio- 
grap]:^)^to Anne of Britanny. He had liuwever, un what 
biisineBS^ or in what (!a[»acity is not kiu>w'n, rr.>ided 
in Cabots for a considerable time, and was twiee married 
there, his" second vrife, whose name is not known, Ixaie' 
the. mother of Ckhnent. The boy was “bromdit into 
France ” — it is his own e^fpn'ssiun, ami is not unnoteworthy 
as showing the strict sense in wliieh that term was still 
used at the beginning of the IGtIi century -in 1 50 ( 1 , and 
be appears to have been educated at the university of 
and to have then begun the study of the law. But, whereas 
most other poets have had to cu]ti\ale [)oetry against IIump 
father’s will, Jean Marot look great jmins to insfruet hi< 
son in the fashionabhi forms of verst'inaking, whicli indectl 
required not a little iiistrueiiiju. It was the palmy time of 
the rJtHoriqnvm'Si^ ])oets wlm eombined stilted ami peii.mtic' 
laugSage with an obstinate adheronco to tlui allcgoiieei 
manner of the 15 th century ami to the must com[)li(Mted 
and artificial forms of the JlalJmlr and the Unutht)!, 

, CWment himself practised wifU diligence (his imdry 
(which ho W’tts to do imao than iuiy other man to o\ci 
thrpw), and he has left ])anegyrios of its coryph.en-> 

' Guillaume Cre^itin, the unfortuiiatci .sugL'estcu* of tlm Ihnnina- 
grobis of Rabelais. Nor did he long continne even a 
nominal devotion to huv. He becann' page to a r« rt:iin 
Messire de Neiiville, and tins ojK'iied to him the lojnl ^-f 
court life. Besides this, his fathers interest mn.'-t have 
been hot inconsiderable, ami the house of Valois, which w.e. 
about to hold the throne of France for tlm greater [»ait of 
a CjBptttry, W’aa devoted to letters. As early as 151 1 , b«‘h*n' 
tha accession of Francis T., (^lenient presente«l to him 
'his Judgment of .V/ynw, arul Khoriiy aflcrwaids hi* w.i*> 

' either , styled or styled himself (iio(‘t) A/ /»///'• 

„ to Queen Claude. In 1519 Im was attached to (he -lut!' 
of Marguerite d’Angoulrmi*, tlie king’s .si.>t('r, who was lor 
many years to be the mainstay no 1 only of him but of alme t 
all French men of letters. In 15 : 2 I he drew 95 liMis 
annually from her as a pension, and lie had a post in the 
household of her husband the Due. d'Altmeini. It is 
. cortmn that Marot, like most of •Marguerite s litenirv cmiit, 

^ and'perbaps more than mo.stof them, was greatly attraetid 
by. her ■•‘^gracious ways, her unfailing kindne.^^s, ami ln r 
admirable iutellcctual ac(*omplishments, but there is not 
the slightest ground for Ihinking (hat liis attsichment was 
o.thcr than platonic. Indeed tin* most famous passa^e of 
his pooins which relates to tlte future ijneeii, in which he 
deapribes her “sweet refusal with a. .sweeti*r smile," is 
toliJlijably decisive on the point, ft is, however, e\iiient 
* that/' at this time either sentiment or matured ciitieal 
judgmenb eficcted a great change in Ins stylo, a ehaneo 
which was wholly for tlie better. At the same tim»' lie 
cclebiatos ascertain Diane, whom it. lias been .sought to 
identify,; with Diaao do Foitiers. "I’liere is notlnng t«> 
support this idea and much against i(, for it was an almo^i 
iixv^j[ab1e habit of the poets of tlie IGtli century, when (la* 
mUtresses-^eWhom they celebrated wore (Icsh and blooil at 
'air(whl^ll.Wa 8 not always the case), to celebrate them niuh r 
pseudonyms* Jn the same yeiir 1524 , Marot accompaiiie«l 
Francis , on His disastrous Italian campaign. He w.is 
wounded and taken at Pavia, but soon released, and In* was 


back again nt Paris by the beginning of 1525. ITis luck had, 
howevei^ turned. Marguerite U.v inlelleciuni reasons, and 
her brother for political, had liitliiTto favoured (he ilonldtj 
inovementof ./I partly humani' t,[)iirtl\ Beformingi 
which distinguished the beginning of the century. Foi 
iniilable opposition to both forms of innuvation, Imwever, 
now began to be inanife.sted, ami Mnn.l, '\.is at no 
time particularly prudent, w’as arrested on a eh-.irge* tif 
lierosy'' and lodged in the Chalelet, IVljinai) r*L'r,. Put 
this was oidy a foretaste of the coming t»».nbi<*, ami a 
friendly prelate, acting for Margnei ilc, e\ti ii .iti •! 1 im finm 
his diirar.ci* before Easter. Tlio imprisMiiim nt -.i\. iiim 
occasion to W'rite a vigorous poem on it entitle. 1 /, whidi 

was afterwards imitated by his Ineklc'is fricml l)nhj(. II js 
father dieil about llii.s lime, and M.not .simi.s lo ha ve !•< rn 
appointed to the place wliich .lean h.ul I:dli*,rly enjo^id, that 
of valet <je chamliiv to the king. Ho was < ' ilainly a mem- 
ber of tlie royal Imnsehold in witli a .<li['end of 250 

li\n*s, besides which he had inheiiti il piopeii\ in (^>uercy. 
In 1.5.30, [»robably, he mairied. Next \ear he wa.s again 
in trouble for heresy, and wa.'. again locmd ; (his time the 
king and ipieen of Na\urre "-erni to ha\e b.iil' d him (hem- 
selve.s. In 153*2 he publi-hi'il, nmler tin* till*' of 
cc/y/v ^7(*///r a tith* t Ilf cImI" let •• 1 i t'e _i:ii‘e C)r whi<ll 
i‘\eii‘-e.s its .sliglit sHNoiirof alVecl at ion, Ihc fil'.t ]ii inted ed- 
Ic* tion of his Works, wliicli w:i>m*; \ pnpeliir, and w.i< tie 
(pn iitly ieia-int*.*d with additions. l)«.ht’: timi f lo.'iS 

is believed to l)e the mo.st aut liorlt.iliv I'nfort rate]), 
however, the poet’s cnemie.*^ were b\ im m mu di*.. nrageil 
by their previon.s ill success, and Ih * pi. lit vihei i>n was 

very unfavourable to the ll* formlog I'aitv. r ]5;'’.r» Mwitil 
W’as again summoned to appear i*n the ehareei.! Ir r- e , .ind 
this time he wasadvi.'-ed or ihoiigld it to lly. Ik; 

]»‘i-se(l through Ik-ii'ii, and then made hj.- Ut lb H' »; of 

Ferrari, u supporter of the French Id ‘anr rs a - st'-.idfiist 
a; her .aunt Margueiite, and even mou • ) i e;iu<ci 

In r dominions were out of Franec* A I' l 1 1 m i le wn.lea 
g'»od deal, Ids Work there ineludiim In ■ h'ki.ded na 

(ideseriptive poem, improv eil upon iiK di. el leode which 
set all the verse writi rs of Franei' innl it tli ni. iat the 
duchess Kenee was not able to peisii.ide hei bn.-band, Fr<*oIe 
d’Kste, to share Iirr mows, and .Maiot had U ipiji th * l ity. 
He (Inn Went to N’eniee, but belo|.‘ > n-\ |nng nb*. dmd per- 
nd-sion to return to France. I'5aniis hini-'i lr. tlou.di a 
liekle and unsafe patron, wun attaelud to him, and in 15;9t 
gavi* him a house and grounds in the .admil it wa^ at 
this time that his famous translation*, of tin* Isilins 
;ipp'’:ired. The merit of tlie-e [\, 1 < \u ■ n ne.tin'.sih nu il, 
owing aj>p:irently to the ibsiiul piitidity v\lii h .-Lcms in 
the case of some critics to make it ifii['*- u’oh t u’ the i'. ,ider 
to a[>[*reciatt‘ the manner of a work to ilie m.dler of wldeb 
ho is oppo.sed on ]i()litieal or icliudoim eiouud v. ll how 
ever, considerable, and the ['ow.iiid iidhience wliieli tin* 
bonk exercised on cuiilempor.ii ie^ i - not dmieil by any om*. 
'riie gr‘al persons of the court clu si* ddlerenf pii <*es, e;uli 
a*^ hi-i or her favourite. 3'}ii 3 ' weie sung in eniirt :.ml cilv, 
and lhe\’ aie .‘■.aid, with ex.iggcrat it>ii doublle.-s-, but stdl 
with a Ir.mi.s of truth, to have done more than an\thit _: e! -e 
to .idv anee the can.-^ ol the Befoi-rn-ition in Fraii- e Imleed 
ihi* vernacular pros, traiislat ions of the Seripinii 
that eountrj' of little ns'iit m* [»ovver, an the f.a fu 
vv::-. .still [aeferred to ]»ro-*e, even for tlie nn'-i le 1 : 
salijeets. .\l tlm .vame time Marot eniM^i*! 10 .aiii ns 
liti'iMiy <iU'U*lvl chai aeterist le of the tim- , wnl. i • ( ". t 

mimed Sa'^on. Half the vei.se writer- nf I' . nji d 

ihenwelves among the Maroliipio.-. nr tl.- S l o;. , ai.d 
.1 great (led nf versified abn- e w a ^ e\el' • i.' 1 ii v' t'-iy, 

;v^ f.ir as wit was ooneerned, natui.dlf 1 f' i wibi .M.tinl, 
blit his biogiaphers are prubaM) i..*! I.. .■ ifnl i;i -iipp -sing 
that a eertain amount vif oilium w.m ci« .iii d a„.i:ii i Idin by 
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tbu pqiiabble, and that, as in Dolet’s case, his subsequent 
in i>fort lines were not altogether unconnected with a too 
little governed tongue and pen. Although on ^lis last 
return into France he Innl formally abjured his errors, the 
imblic:it-ioii of^tlie I’salins gave the Sorbonne a handle, and 
the book Wii.s cmideinneil b}' that body. In in i.'i it was 
tjvident that he could no< rely on tlie [irolection of Francis, 
who was probably too M'lfi^li in any case to liave given liiin 
inconvenient hel[», mnl wlio, like many of his family, was 
«lisposed to comjxuinil nitli flie church for a libertine life 
by ceremoni.il d. \olion and by sacrilicing heretics ]ii»erally. 
^larot ai’cortliagly ih'd to (Jlmicv.i ; but the stars were now'' 
decidedly .ignii^l liiiu. lie had, like most of his friends, 
been at I< I'l a-- iniicli of a fnad! linker as of a Proteslant, 
and, nil! it Hiding the inimcic-o service lie had done to 
tln‘ cm ■ b\ till* [)ublieatii»n of his iVLdnis, this was fatal 
to liis i-i-piiMtion in the austere, city of Calvin. lie ]iad 
agiin t.i flv, and nndc his w’ay into Pii* imont, where lie 
s(*i'in> t I h ne e’ijn\ed a *>ort. left-handed ]»rotcction from 
Vranci'., whi> then lield it. lint the. liara.ssing eiVect of lh‘*'^e 
ei.n-taiit [lemceiitiojis, assisted very likely by tin* careless 
living which wa-; but too coniinori at the time, proved too 
much for him, ami lie died at 'riirin in the jiiilumn of 1 o 1 1, 
aged liarely forty-eight. 

Ill I hai It !i*i' M.ir<>l In li.ivt* Ik i u a iNpii'.d Fnaiclnnan of 

till' iiM st ijiiji, i lii'i i fill, giiirl Imiiiuinril, aii'l .oni.ililr riimigh, hut 
]i!iiliilily not \i’i \ inu> h tlis|iii-.'.l to < lalmiati'lv inur.il lil’i* and cdii* 
vri>.iti'iu til* Id si-iinn^ h lli‘\inii. I|i* lias sotin-tiini's hciui l•ll.lrg^ll, 
tli<iugli on ii'i \ orv til ilniti* eiuiniils, with .i want of iiitit‘jM*iitlfii( t* 
of I h.ir.i>'t. 1 , and In-^ allilndc towards his (lalioiis wa'> t nt.iiiikN not 
th.it. of ‘diu'ivl liaiightc rijn ilil V wliich h’oD'-.od hioiight in ; hut it 
is fair to 1* urniihi l' that .Mai'ot hrloiiortl .iliiiost as liiUfli to Ihi* 
MiddI (> ■Vi.''''-. as to ihi* liciia iss I iii'i', and that in the Midtlh* Ag<*s 
im n oi li'tt' r-i natnr.dly altachi d tln in.xlvrs as di jicndants to the 
gii-al. Siu li scants hiiowlc.igc as wc ha\e of his n lat ion., with hi> 
(ijiiaNis fivoinal'lc to Jiiiii. I Ic ci'i't linlv .it oiictinn* ipcirndlcd 
AMth J)i.lit, or .d IiM-nt AVI ole a Aiohnit cjiigram against him, for 
Avliii h tlnic is no known cause. Hut, as Dnh t unandletl Avith 
alnioNt i*vi 1 V li lend he c\'er li. id, ‘iml in two tir tliiee easi ]ila\eii 
tluni the sli.ihhir^t of liieks, the pre'.uniptiou is not .igaiiisl 
.Maiot in fins matt- r \Vh.it*‘vi'r may Irivi* heen AI:irof\ jMT'sonal 
AV( dvne-'‘i s. In', nnpoi’tanei in the history of Frcindi liti latnre is A'ery 
gie ii, and it is wtiiii nowadays to he rath* r under- than <iv*t-a allied, 
(’oniiiij iininchatily heloie a gnat literar\ n-foiiii tli.'it ofthe 
I’lej ide — .Maiot ^ull'en d t he diMwliacks of Ills jiosilion ; liewa.sholh 
C'li])''d and ill* Mill hv the pailakeis in that Jihniii. In tin; 
rein lion agiiii^t ih.- PI* iade In* lei oA'ered Iminnu ; hut its restoration 
to A'irtu.d t.ivoiir, a jierfeetly ju-t lestoiation, h.as again unjn.slly 
depress! 1 him. Main! is in no sense om* of those AViit<*r.s of 

tr.uisiti m who .iic lightly oh.^enieil hy tho'.e who come after them, 
lie him',!‘lt‘ wa*. a letoriiiei , and a nform. -r.in perfei tlv independ*‘iit 
lilies, h'‘'*id' s wliii-h it m.iy he said that lie earried liis own refoim 
us f'li as if Avonhi g'l. it lias lieeii .said that Ills early work Ava, 
(*oni he I in tin- /7o '* 0 ////a //?’ .*.tyle, the distingni.shing charaeteii.stics 
of v.hi. li an idalmrat!* iijelj.* .uni iliMne, ;dleo,,ii,- ]ii:itt**r, and 
p'dilitii* ! ing'l.ige. In lii-, .si eimd sl.igi* lu* eritiiely emaijeipated 
iiini^i’lf from this, and h* e.imi' itne ofthe easiest, lea.st alferted, ainl 
most A’fi irn iilai- pm-N of Fiant:**. Tii these pfiiiits indeed he li. is, 
with the e\i.*ption ot 1.1.1 Fruitaine, no riv.'il, and tin* lighter \o*rsi* 
wiilil-j *’\*i .sin* e have taken om* <m* the other m* both as inode]. 
In Ic^ thil l rio-1 In* loU a lillh* of this lloAving grac e ;ind ea-.e, 
hn‘ e [111 ' I ‘Something in .'! itclim-'-.,, a\ hiJe lie e!*i lainly lo-t nothing 
in v.it It i-> li**\'')ii(l «{Mestioii that. Marot is the tiist po**t Avho 
.‘•nil. 1 ill-, .if Fn m h i*- ln-ing distinetively riM).ieni. lie is not 

so gi* i! ' p'l. i . 1 -, \ ill. Ill nor as some ol hi-. Mieees.-,ors ot the, Pleimle, 
hni ii' i-iici h h - inriipi it<- 1 than the first (wlms" works, as Avell as 
the / Iniii't.i ft, 1 ! n may hew* II to imTiti'iii that In* edited) ainl 
not ; o •l.d ol , 1 *.; . 0 1 i!i i.d a -1 the -.econd. liid**"*], if then* he a fault 
toliml with M.ii.it, it 1- niid*iiiht*‘«lly that in his g;ilhint and sueee.ss- 
ini •tloi’L to hi..ik up, up).!.', ami lifjn*‘f\ tlie .stilf lorin.s and .stiller 
. l.iiig Mge ot ill*' lotli i.’i!liii\, In made }ii*> poetry almo.st too Aer- 
llaeul.ir and pedi' liim. I u hi - h.iiel-, and wliile 1 lie s////c 
wa*, .s'i]ii’i'iii'‘, Fn lu ll p.iiii ', I '., 11 ,,f fimlijig itself inj<*<|nal 

t«) anytriing hut gtai.lnl .<r-. 7.; -nr, iff, Ihit it is only fair 1*1 

nmitnil'iT thit, f!ii a('iitni\ .md moie its best ai liieveinents, with 
rale exM'ption^, he! h en •....o/, whi* h were not giuceful. 

fi ifTv fh ijy.. I. .mil m.l u . r .1 ...li* uni r.f M,«t*>t »•> .l.iini. l ami 

H<MK;niJr, i Mils r.oi*<. ]s',.:. n u M. i.i (.u.ttiev' i*. sl.iwlv |iifnlni|iic ji 

fojv .,11,1 \\*>i K. * 1,1^1. II .I'lJ .'1 \,! ! 'limit tvoi iii}|ttei. w 111* li 

i\il! iiM'leiilif 111* I li*' sl an'l 1 1 'I 'I i'ls f.'k * 'nii uns tiiiu li liifiL'niyihii'Ml fii't.ili, 
whiiti. tui'Ai'vc!, u.-* Ij» iiiy "till Mic'aiij.li i*' is not avaiuibl** lo inodily feiiiM'i' 
•“"'iliiT*. ((i. SA.) 
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AlARQUESAS ISLANDS, or MendaSa . Islands 
(French, Zes Marquises)^ an archipelago of twelve islands 
lying between V 50' and 10" 35' 8. lat., and 138“ *30' and 
140" 50' W. long. They extend over 200 miles from S.E. to 
N.W., and have a total area of 4 89 square miles. The lower 
or true Marquc.s:is group consists of the islands Falouliiva 
or ilagdalena, Alotaiic or San Pedro, Tahouata or Sta 
Christina, and Hivaoa or Dominica, the last with a coast- 
line of more than GO miles. With these is often included 
tli(i rocky islet of Fc tolioiigo or Hood’s, lying in mid- 
channel to tlic north of llivaoa. The nortli-wpstcm or 
Washington group is formed of seven islands, Jihe four 
largivst being lion Foua or Adams, Houahouna or 
Wa."ihingtoii, Noiikaliiva <»r Mnrchand(70 miles in circuin- 
fcrcnci ), and lliaoii. Along the centre of each island is a 
ridge of inountiiins, sometimes attaining an altitude of 
3500 f(‘et, wdicncc. inggeil spurs forming deep valleys 
.slri‘lc]i towards tlic sea. 'I'Ik'. volcanic origin of the whole 
aridiipelago js proved by the principal rocks being of 
basalt, trachyte*, and lava. Kxcc])t on a feAv barren peaks 
tlio islaiuls are cJotIuil with venlnn*, and in the valleys, 
which are well watered with streams and brooks, the 
vegetation is liiMiriatil. Tlie llora includes over four 
hundred known s]»ccies, many of them identical wdth those 
bchniging to tlie Sncii'ty Islands. The vegetable products 
comprise bananas, bread-fruit, yams, jdantaiiis, wild cotton, 
bamboos, sugar-cane, cocoa-nut and (I wai f palni.s, andsbVeral 
kinds of tinibor trees. The hiiul fauna Ls, how^cver, very 
poor: tlierc are ff*w niaminals witli the exception of dog.s, 
rats, and pigs ; and ainpliibia and insects are also generally 
scarce. Of 1 wa nly species of birds more than half belong 
to the sea, where aninml life is as abundant as at other 
subtiaipioal IVl>ne-.ian group."?. 

The climate of the \javqne."as, although hot and humid, 
is not unliealthy. During the greater part of the year 
nMulerate easterly trade winds prevail, and at the larger 
islands there are oftin both land and sea breezes; llie 
rainy season, a(*conij>anied by variable wdnds, sets in at the 
end of Novi'inber, and la."*ts for about six months. During 
this period llii* tlmnnonn‘ter \aries from *81“ to 91" F.; in 
the dry sea.soii its .iveragc range is Irom 77“ to SC". 

The inhabiUint^ a native i^*l^>nosian race, have*' fll^l^any 
riisiiect.s a great allinily to the Tahiliiin."*, but excel them 
in .symmetry of lorni. TJicy li\o cliielly on bread-fruit, 
vcgetable.s, aiul lk'*h, almo.st cnlircly neglect agriculture, 
but rear hogs and fow ls in great numliers. They exchange 
Jive slock, tindier, \i gi tables, fruit, and fresh water with 
traders for irun uten.sils, ti rearms, gunpowder, cloth, 
tobacc(», and ])r:indy. Tlmy are polite in their intercourBC 
wdtli strangers, .sii.sceptibh* and courageous, but at the same 
time excitable, r(‘vcngefiil, addicted to stealing, lazy, and 
immoral. The. (iftbrt.s of inissionarie.s, wdiether Protestant 
or liuinan Catholic, have hitherto })roved of little avail 
eillier in convi'i tiug lliem to Christianity or in improving 
their moral and social condition. At the commence- 
ment of tlie. present ceiithry tlio population exceeded 
20,000, but .since then potty warfare, infectious maladies, 
and various other e.iiises .have greatly reduced its 
number ; and on tlie 3 1st December 1876 it reached only 
5754. 

Jn 1842 the Arar(|uc.sas arcljiiichigo was formally taken 
po.sses.sion of for France by Captain Du Petit-Tliouars ; 
and the hVenen still maintain a nominal protectorate over 
the islands, with a resident and a small garrison at 
Nonkahiva. Since L^Gl, however, French colonization 
has been virtniilly abandoned. 

The* M.'injiir^ns I.sl.'iinlj w’orn first cli.scovernd 21 st tluly 11595, hy 
Alvaro M<*ii(liina, Avlio, li.iAVfsVLT, only kncAvof tlio south -oast, group, 
It) Avhh'li In* j^iivc till*, iiainf of MarnneKus do Mendoza, in hoiumrof 
tlu*. viffi'oy of P**ni. Cook, ])ui'sinug the same tra<*k, redi. 4 cover(jd 
thi.s group, Avith tlu; udditiuu of IVtohougo, in 1774. The north- 
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west islands were fii’st sighted by Ingraham the Amcricaii in 1791, 
and were subsequently visited by Marcluiiid (1791) and Hcrg«‘st 
(1792). A more extensive investigation of the uichiiwlago was 
niadc by Krusenatern in 1804. Of later uavigator.s U> the Marquesas 
the luobt noteworthy are Stewart (1829), Ih-niiatt (l.s:;r>), and 
D’lJrvillo (1838), and, since the date of the riem h orciqiatioii. 
Duniouliii, Jouan, and above all Jardin. 

Si*e C, E. Meinicke, Die Jnnefn. stiJlr,i (h Ro ])*,!<•, 
187r)“78 ; Tabkaiixdc po}*., «(r., tics cot. fra nr, for 18/7. 

MAKQITETRY. Sou Furnitituij. 

JIAUQUETTK, a city aud port uf entry of tli T’nitcf 
States, and the county scat of Martpictto county, MiohiL^an, 
lies on % blrifF about 25 feet above a bay of Lake Sii[n rior, 
and is a terminim of the Marquette, Houghton, ami Onton- 
agon, and the Detroit, Mackinac, and Marqui tto Itailmuds. 
Though the popidation of the city wa^; ordy 4<J90 in issO, 
Marquette is a place of importance as the cliicf shipping 
port for the great iron-ore region of westtan Michigan 
(787,150 tons sliip[»ed in 1881), and contains a nmnl.cr 
of blast furnaces, foundries, inacliine-sluqKS, ami [Mowlcr- 
mills, while at the sumo lime it has a reputation as a 
resort for invalids and tourists. A lvoma»i Catholic c-athe 
dral, convent, and orphan a.sylum are among the piiMic 
buildings. 

MARQUETTE, a Jesuit misMonaiy and 

e.xplorer, was born in IG37 at liaon in Franfc*, ami died 
May 18, 1575, on the banks of a small stif'am, mex 
krio'^n as the Marquette, which has its iiioulh on the 
eaatern shore of Lake Michigan. Having joimd tlui 
Society of Jc.sus, lle^ sailed for (.^mada in IGGG, spcrit 
eighteen months in the vicinity of Thn ii llivi rs, fouiult d 
the mission of Sault Saint e MaricMin T/ako Siqu i ior in I 
and followed the Ihirons to Mackinaw in IG71. It 
mainly, however, as Jolud’s conqianion in his voyagi; dnv.n 
the Mississippi in 1G7J that Manpicttc holdj> a pcnnamait 
position in the history of discos (*?*y in America. 

Ills nniTutivc, tiiNh pul«li-,lu'd in ro,t , 

(Paris, 1681), is ]nintc<l al«*ii;; willi »itlni do.Muu'nl-> ol.ihin: Ci 
him ill Shea’s fo? I / Ej^lnratnta nj //c .'//</•/ ( /. '. // 

(New York, Isr/J!}. 

MxkRQlIlS, or MAlaH'i’-^s, a title ami rank of nobilily, 
the second in the onii-r of the lintish [•ccrauc, ami tlicic 
fore next to duke. Tin; first manjuis in Lngland ss.is 
Robert de Vere, the nintli carl of O.vford, who by Uicli.nd 
II., Ist December 1585, was created maniuis of 
On the 15th of 0(di)bcr following tin; [Kitcnl of ilil. 
marquwate was rccalleil, Lnbert dc \'erc then liasing Imhi 
raised to a dukedom, flohn de Ecaub)il, the .sccnn.l 


legitimate son of John of (laiint, w.is created to tlii‘ 
second marquisafce as marquis of l)«iiset, 'JOth »Septeinl» -i 
1397, From that period this dignity a]»peiirs to haxe 
been dormant till the reign of ^ 

Henry VL, when it was revived, 
and thenceforward it maintained 
its place in the British poorag(\ 

A marquis is “ most honourabl e,’’ *?''**" ^ 

and is styled “my lord marquis.'’ MaHims' 

His wife, who also is “ most honourable, ” is a march i< mess, 
and ia styled “my lady marehioness.” The coronet is a. 
circlet of gold on which rest four leaves and as many l.irgc 
pearls, all of them of equal height and connected, 'rhe 
cap ami lining, if worn, are the same as in the other corom. ts. 
The coroiietj which in rc[)rcscnlatioiis di.spl.iys one ci ntra! 
leaf with two pearls and two ludf leaves, when without cap 
or lining, is shown in the annexed woodcut. The mantle 
of parliament is scarlet, anrl has three and a half doublings 
of ermino. 


MARRIAGE, L AW oi’.^ Marriage may bo defined hcic 
as the act, ceremony, or process by which the legal reluti"n 


ship of husband and wife is constituted. In most if not 
all legal systems it takes the form of a contract the 
mutual assent of the parties being tlic [)](»ininent ami indis- 
pensable feature of the ceiemoii}. M lietlier it is really a 
contract or not, and if so to what cla^. of ('ontiiuds it 
belongs, are ijuestions which have been much diri.■U‘^''cd, 
but into which it is not ncci^ssary to entiu. AVliile the 
eimsiuit of parties is universally decmcil nf ilir con- 
ditions of a legal inarriagc, all the incidents of tin; it lalioii 
sliip eon.stituteil by the act are absoluU ly by law. 

Jn the United States it has bi^eii exi»rissly diridiil 
marriage is not a contract within the nieaiiiiig ui tin* 
con.slitutional law, wliich t)ruliibils state cnaeliiicnts 
‘‘impairing the obligation of c<»ij tracts.’ Mj- ]ii-.h(»{>, 
ho\M;ver, in his very \aluable book on .\/arr'm[/r <tn-f 
/tironv, suggests that a Mate law j)i‘i mil ting llu* status 
of marriage to be created without tlic loiisent of b(4h 
par(ie>^ would m»t be con.'^titutiol^d ; but tli.it is a 
dillieulty uii.'-ing **ut ot the peculiar rel.ilion t)f tin* States 
to the Union. 5'he iimslion wlitilif'i* iii.iiiiaec i.s merely 
a coiitraet or more than a ciuitract, wh' tlier a purely tixii 
or also a n^ligioiis ael, bt iniig . to a .-imilar onb r of ies 
’rill* jurist lias only to deal witli niaia iiii't* lu .^o jar as it 
creates th(? Ii'gid status of hu.-baml ami will*. It .Juiuld 
bi*. added llral, w liile, man ia-ii* i'. eiimiaily .“puhi-n «>»' by 
lawyers as a contraet, its comjtlele i-nlitl.ai trum all oilmr 
coutrai'ts is invariably reeoeni/ed. It-, pinilur 
liny be s{*i*n at once, by companiiLf n with olb a* conii.icts 
gi\ ing rise to conlinuou.s iclal iomii.p-' willi iinm* or li’-,s 
imb'tinltc oblii;atuins, like tlioM- nt lamlb-iii .md 
iiia-Aoi* and serxant, Au*. In tlc.-« ih-* m ly in’' 

gnn lal make their li^lit-- and diiti-- wlial. liny [*i. m, 
the law onl\ intci \ rning w Ic-n tln‘\ ar.’.-i!e:.t 1 n m:ii i i lyc 

c\i*i\ re ailting right and diit^ nlixid bv tin law.' 

H >in'Ut Lntr, 'rih thil l* primiiiv*’ nn il ■ oi niaiiiac** 
Wi’is*, rtm 1(1 1 i’t >ff (<>, (‘arn/ j >( < • t fn .jt.sl > >ti , nil o! 

whieh liad the olVeet »d' ]»la ing tin' v,.ai:i!i lln *‘|'iiw».r 
(,;/'/^///s*) of hci‘ liic-bamb and on tin* '-aine i'oi.hng the 
ehi!'In*n. d’lic lii.-t wa^ a lehgiou-. n 1 1 mnn} iMlise ten 
w itne-.se'', in which an o\ w a^ s.u i ilie. li niid a wlnaliiicake 
biulju ami divided betWM’li the •-['■’U In tin pih -^r. 

( ’o< //z^/Z/o Was a conveName of the wia*iiM b\ u\>f (j'xfU \ 
ami might be diseiibil as a Ihtili-'iis -al * i >* as i '' 
Zz/'/u/z/, IdvO that eiiqihived in eiuaucii-atiun ami ti -ta 
limitary di.spo.itinii and ollea* pmef-- — . > wa-. tlie 

a'*i|Ui.-ition of the w ife by ['I'l'-ei ij4io]i, tJinai -h le r i nlnbil 
iug w itli the hu-bund for one \»:ir \\i‘lnai», inixire.; l)je*a 
ab-eiit from Jli-^ llou.-^e thn_e con*, In ii a;-, nljht -. but a 
1 1 m* iiiai riage might bi* (‘mm]mb!l wilhonl a(l"[i! ing ilii} 
of these imnlc.-, and they all f *11 into dmu-imie and willi 
them tlic subjection (»f the w ile to tlie nnn.n. M.irriage 
j withv)Ut maiius wm coiiti’aeled by tin* iiiterchamje of coll' 
sent, w'ithoul writing or form.ility of any kind. J’»y some 
j jurist'^ it i.s regarded as im*onq»leie until cnm.uminati.d by 
delivery of the woman, and is aeeoulingl} refeiied to the. 
cla"-.^ of r*at eonlr.icts. d’lu* re^trielioim as to age. lelatioii 
.ship Ia cons inguinity and allinltv, }iH‘\ioiis marriage, Ae, 

' were in the. main those wliieh have i‘ontiniied to pi.-xail in 
modern hhiropc. wdth one inq^ovtaut exception, ddie consent 
of the i>nt( rhtnulms to tlio mariiage ot tin i.liniiiin 
under his pow'er was essential. 

In the Lntr^ which is related on ibe * !,■• I* jal to 

, th'* eixil law, on the other to llie inodi-in n ..lii'non' il 1 iw 
•»f Ixurope, although niarriagii was not mi n '.(‘^ idraei 
• but a sacrament, the, validity of mairi,.gi -- b. i-m- nt wa.-. 

I iievcrtlicle.ss admitted. “ AVlii*n llie n.i: .. .1 iml 
: contract wni-; foimed,” says T.ord Stowid, ** J e.el t!' ' fuH 

■ - A f’lll ral]i.*.*tiiin of jiindi. -il ni iin- i. , • » * . li .1 ' .e i n . 

nf iiiiiu.i'i* n III III', fouiiii III LmoI I’, .i' ll <‘i ‘ ' U,z', 

\ol. 1. A'll.lp u. 


* See alao Husband and Wiil luid I'iiYoiici-. 



566 MARK 

esscuco of matrimony without tbo intervention of a priest 
It had even in that state the character of a sacrament, for 
it is a misap[>rehension to suppose that this intervention 
was rotpured as a matter of nucessity even for that purpose 
before the council of Trent. 

Eiiijlitud — Marriage may be the subject of an ordinary 
contract on wliieli an action may bo brought by cither 
party. It is not iiltcs^iut that llio promise should be in 
wiiling, or that any j*artii ular time should be named. The 
parties were foriiiLMly iuaduii.wblc as witnesses in this 
action ; but they nro now competent to give evidence, 
subject to the c(»iM]itioii that the [»hiintiH shall not recover 
“unle.ss his or lur testimony shall bo corroboratcjl by 
Home other material cviilcncc’’ it .‘111 Viet. c. G8). 
The ouliiiary di l’em es, r.//., fraud, discharge, minority, are 
available in llie.sj actions, and there arc also s[)ecial del'ciices 
arisiui; iVoiii the iiatuiv of the contract, such as the bad 
cliaraeter of the plaiutitl, the relationship of the parties 
within the prohibited degrees, itc, iVoinises to marry are 
not within the meaning of “agreement made in consideratioi\. 
tif marriage " in the statute of frauds, which reipiires such 
agreements to be in writing. Contracts in restraint of 
marriage, /.f'., whose object is to prevent a person from 
marry ing anybody whatevtir, are vt)id, as are also contract 
undci taking for reward to procure a marriage between 
two i»ersons. 'rhi‘se latter are termed marriage brocage 
contracts. 

Any man and woman are callable of marrying, subject 
to certain disabilities, some of which are said to be 
canonical as having been formerly under the cognizance of 
^ the ecclesiastical courts, others civil. The eifect of a 
canonical disalillity as such was to make the marriage n^it 
void but voidable. The marriage must be set aside by 
regular process, and sentence pronounced during the life- 
time of the parties. Natural inability at the time of the 
marriage to jirocroate children is a canonical disability. 
So was prosLimity of relationship within the prohibited 
degrees, which has been made uii absolute avoidance of 
marriage by it (i Will. IV. c. 54. A pre engagenient 
to another pcr.son was at one time recognized as a canonical 
disability. Ci\il disabilities are (1) the fact that either 
party is alreaily married and ha.s a spou.se still living ;‘- 

(2) the fact that citlna* party is a ])erson of unsound mind ; 

(3) want of full age, wliii'li for this pur[)()se i.s lixed at the 

age of puberty as deliiied in the lUnnan law, viz., four- 
teen b)r males and twelve for females ; (4) proximity of 

relationship within the pnihibiterl degrees, already alluded 
to. The .statute which law^ycrs regard as establishing the 
rule i>u tlii.^i la^t point is the 32 lleury VTIT. c. .38 (repealed 
in part by 2 ik 3 Kdw\ VI. c. 23, in whole by 1 ik 2 P. and 
M. c. 8, but revived by 1 Eliz. c. 1, and so left as under the 
Act of Kdv/ard), w'hii4i enacts that “no prohibition, God's 
law t xee[)t, .shall trouble or impeach any marriage without 
tile Levitical dcirrees.'’ 33ie forbidden marriages, as more 
particularly .specified in ])revions statutes, are those betw'eeii 
per- oils in tlie ascending and descending line U hijutUtun, 
and tluMc betw'irn collaterals to the third degree inclusive, 
according tu the coinpiitatioii of the civil law’, which reckons 
from one of the pcr.sons related to the coinnion stock and 
so down to tlic i»lher [)er.;oij. The prohibitions extend not 
only to i (related by blood) but to aJIhn'H 

(related by inai ri.ige). A man may neither marry liis 
sister nor hi.s diiS M-t:.! wife's bitter, for both are related 

* Sninn n-tiii tinii, »i!i lil.tiiii's j>c' iili.ir IoIIh* r.-innn l.'iw an* iwitircil 
at lla* end ol tins arln-l**. 

- A divf^rf*' mat d'H,.*, not tin; juilir.s io Jiuiny anti] jL is 

TiUi le .ili.ifiiiiti*. 

^ A inirri.'i^^e in wliifli lillirr i>[ llic p.jilirs is below the age of eoii- 
wMit i , v(r, s ii'l to bi' iiot ly voiil ; if lilt* ]turti»:s a;'r(*p 

to <‘oiit iinK* toL'^dher at tlie .'ilo' of fMjirnt no jjcw Tijarna;^e is 
neccA.viry, but eitlirr of Hum/ \aay di.-.aj.'M e anrl avoid the juarriage. 
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4^ him in iseep^d degree; nor liia Bister’e, daughter, . 
nor his decea8e(^ wife’s sisters daughter, for both are in thov 
third ilegree ; but he may marry first consin, for she 
is in the fpiirth degree^ either spouse 

are related by affinity to the other ^ bui;,rtij|e 
of the one are not necessarily related to the 
of the other. Ilcneo two brothers may mari^jbwp tiisterSy 
or a father and son a mother and daughter.*^ 
not related to the qffhies of his wife, and so ,e.;,^e niajj?‘ 
marry the widow of iiis deceased wife’s brotherv>^K|b(^ rule 
as to collaterals includes those related by 
and bastards (sec Stephen’s Commentaries^ bjppk^f^'sp. 2). / 
Other disabilities previously admitted were abcdiahj^ byi/ 
the statute of lleury. The Act of 5 & 6 Will#'|y. o. 64 
enacted that “all marriages which shall herpafte? bej ; 
celebrated between persons within the prohibitpd.,.fi®8^^SL.‘: 
of consanguinity or affinity shall be absolaWyJi,nil^‘ahd.r 
void to all intents and jinrposcs whatsoever.” /They^had*! 
previously, as already staled, been only voidable. ’The AcC 
at the same time legalized marriages within the prohibited 
degrees of affinity(but not consanguinity)actually celebrated 
before the 31st August 1835. .. ' 

'fho cplfbnitioii of iiian iugps is now ri gulated wholly by Statutory/ 
legi.sliil ion. The ino.st laut Arts now in force aro the i Gap.', IV. ' 
c. 76 and the 6 A 7 William IV^. c. Sb."* The former regulates 
nijurhigrs wilhin tbc ('liinvb of Knglaml, but was intended tp be of 
universal apj>lieatit»n, Jews Mini Quakers only being .eJtceptvd by 
section 'M. It requiies either the previonH publication of bailAB, or^; 
a liceiuMi from tlm ]m>[)(M‘ (‘(‘(‘lesia.siieal authority. As to bann^ ' 
the rule of the rubrii*, so lar as not altereil by the statute, w're*^^ 
<[iiir(ul to b<* observiMl. 'Phey must be publishea on three suCccsjdytf\; 
Sundays at moriiiug ser\iee nfte.r the see-oud lesson, in the^ 'chwsif!'' . 
of the parish in wliieli the ]iMrtics dwell ; tbebishop may, lioweiyrff^^' 
authorize, the puhliealiou of banns ilia ]iuhlic chapel. SoVeB’dityir^ '' 
notice mu.st be give n to the elcMgyman of the names of the parties/ ^ 
their plate of aboile, and llie time dining which they h^Ve, lived' 1' 
there. If either party is umlcr iigi', tlie dissent of the piw6n'tS of' 
guurtlian.s ex]»ro.ssc<l at tlio time of publication of bannS rpnderS''*’! 
sueh publieiitioii null ami void. IjUmmico in lion of liAhnS xnay 
only be gruiitetl by the areubi.shoji, bishop, or other authority. ,for^^ 
the .<.oleniniz<ition of a marringe uitbiii the (diurch of the parisu in ■ 
which one of the parties shall bavo re.sided for fifteen days 
liofore a licenct* can bi* graiittal an oatli must be taken as to'tbSirSC;t^o 
of resilience and tli.it the necessary eonsent has been obtained Iklf lip 
case of ]iersons umler age. 'rhe fatlier, or lawful gua^^jlL* Of/ ' 
inotlier if iiniiuirritMl, or guanliaii a]>]»oiutcdby the coiU’t, is.eS0bAU^^; 
order of Hub.slitatitm the ]uoj)er person to couaent to the jhafrUgdAj 
of H minor, ond the place of any such |MM\son incapacitated 
is tfiken by the lord ehaiietdlor. 'Hie absence of SUCh Consdllt’‘dO^,^' 
not, however, avtml a imuriage oiu i* solemnized. But if ^pblipns/ 
wilfully iiiteniiany (unless by special lieuucc) in anlttCQ iiot^beiDg]^ 
a chureli or publii’ i liaprl, ur without due publicauoubf ^ioitis ‘'bi ‘5^ 
j»ropcr lieenoe, or bi bm* a person m»t in holy orders, the Mafiingd ' 
is null and void to all purposes. Marriage must be celebrated Wit n* 
ill tbrer montlis aftfi bann.s or liei iicc, and bctwcou the hoiU'S of’, 
eight and Iwclvt* in the morni'.ig. "/ 

For the relirf of the great bivly of disscntiM'S the Act 6 A 7 ‘^ill. 
IV. c. was passed. It permit.s marriage to he solemniz^'m two 
additional ways, — viz. (1) by certiiicato of the siipcrintehdehtll^s-. 
Irar of a dlstiict without lietmi'e, and (2) by such certilicatSfViil^lth 
licence. In tlie. first case, m»tic*o must be given to the i'eiristrar of 
the di.strict or distiids witliin which tlic parties lialrb Tcudiid for 
seven days previous, wdiich iiotic.‘ is inscribed in a mMrri^^'fil^tice . 
book, open to ]uiblic. inspection at all rcasonablo tiniOs;. add there* 
after su.spcnde.d lor twenty >one days in some conspicuous' pliipp in 
llie regi.strar’s ollice. 'riie notice iiiust bo accompanied 
ration as to the abse.iice. of ini))ediineiit.s, necessary 
Any ]M'rson whose i-onsiMit is m^cessary to an occleskstlccil' Itc^nCe 
may iorbid llie issu(5 of a ceililicatis but in default of Bittch |iri)hl-' 
bit ion tlie ccitiflcate, will is.siie at the end of the tW’<intyj^O^'d^y0* * 
The ni:irri.ig*‘ may then take ])la(;c on any day withid 
of the entry of ii /tiee, iuid in one. of the following 'Wiay»7-r-(l]f' in a 
certifn’d phu i; of religious worsliip, registered for tho BCuOmfilOTtion 
of mairiagc. ; in that case a registrar of tho district wit- 
in-sses miKt Ih- puseiit, and the ceremony must illclud^ S jAfitual 
de(daration «)f n.s^mt l»y the parties and n disavowal 
iiicnt ; (2) at the su perintendent registrar’s 

* A eonijdcte list of the .letB regulating the iH^ej^pjg^^^bliiliarriaige , 
i»r confirming man’iageH which thiough 80 me.dtdjji^t(,j^ig^ 
bo i'uund ill IMiillimore’s Meclesimtwil, latw^. VoUjC; s.< , ' !. 
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d«claTation, but with uo religious service ; (S) in a church according 
, to the usual forth, the consent the minister thereof having been 
previously obtained;. (4) according to the usages of Jews and 
. Quakers. Tho pl^ce of xdarrUge in all coses must have been hpei' 
fied in the notice ima^oeitllicato. ' 

In the 'second ;&8e, wheii if is desired to proooed by lii L-nre, 
notice must be'giyeii to the registrar of the district in wliicb one of 
.the persons xem^t’ together with a declanitinn that he or sbo has 
resided fpy(ilj%ee,n days therein, that there is no ini|i<MUrni iit, ami 
'.that ^e n^0ssaty consents if any have been obtained. 'I'hc noiii i* 

• is not exhibited' in the registrar’s ollice, and tlm certirH-iti* m.ix i„. 
obtained a^tho Sxpirotion of one whole day after entry, fuL^J tlier 
with . the .^m^ltnce* Ko ivgislrar’s licence can be *;i\uitc<l lui ;i 
tiiarriagP^iii%’^|ph or accoiding to the fornis of tlic (.'liuirh ui Mir 
Iaud>~-ihe^'ecdliliastical uutlioiitic.s retaining their im)nM|.Ml\ iu 
that reSpcAi " It is also provided that in the iMst' of ]n rsi»ns wilfiiliv 
mtermamuhg'in tt xdjtCG otlier thnu that luenlioued in tin* mi(i. .• 

' and certinciister or without notice <ir i-crtilu alc, A.c., the inama-.* 
.sliall beil\l}l and void. And, as under the Ibriner Maiti.ig«‘ Ael <•! 
??0eo, valid marriage between ju rsons oioi of wlioin is uieh i 

. ago, brbUghV about by fraud or falsi* oalb,snl)jects the olb ndinv^ P '> *>' 
'iotk of all properly tbat otherwise, might aecnie to him 

^ the &iTiagc, a like penalty is provided in like cases umh r 

the later Act 

Itwill ’he observed that the variou.s nih*s as toronst-nt of ji.m nts, 
.Abiij.td the marriage.s of minors are regii lit ions of profedniv onlv. 
Xhe'%bsenc6 of the necessary consent is not a disability inv.di- 
duting a xnarriage actually Kolcmiii/ed. 

The Mt 26 Geo. 11. c. ;i3, eomniouly known as Lord ll.irdwii ki*’s 
Act, which forbids the .solemnization of marriagi* \\ilh**nt h.inn. 
or licence, also enaet-a tliat “ in no easr wliat soever sliall .any salt i-r 
procei^ng bo hud in uny reclc.siastical court in order to •i»in|Ml a 
celebr^ion facie ccclesuK^ by reason of finy eontraef «>f nuitiimony 
, whatSOCYCr.W’nctber per verba tin pn'^eiLti or per lu rhu tie juturn." 

, Blackstone observes tluA iircvious to this Act “ any coniraet nuelc 
verbal dt, preserUi, or in words <d’ the present tense, and in ca-M* of 
I ‘cohabitation JDcr VcHm dcfntnro also, was deemeil valid inarri.atje to 

• xnahy purposes; and the parlies might be eompclled in tln^ spiritu.d 
« OpUI^I^ celebrate it in facie erclesur.'^' J n his celebrated jmlgmenl 

Ih^jCase of Dalrymplo r. Dalryinplo, whieb Inrncil on tin* elh 1 1 
O‘of promises exchanged bet ween the, ]»aitie.s in Scotland, Lord Stow ell 
'laia itdown “as the ba.sls of the ennon law, the known basis f»f 
the. matrimonial law of Knropc,’* that “in tho irn'gular marriage, 
i^i^i^p Sponisaliaper verba dc presently everything w’a.s |»r<*sum(‘d to lx* 
'Complete and consumiiiated in .substanec but nut in ceremony; .ind 
’! the, ceremony was enjoined tube undergone as a matter of ord«r 
In the isp(m 9 (dia de fiifuro nothing wa.s ])rfisumed to bo com | del e or 
V odiisumniatbd either in substance or in cnrcTiiony, but if the paities 
?^]Who had exchanged the. promise li.id carnal intercourse with ca< h 
\hth^ t>he effect waste convert the (mgagcmeiit into an iiicgul.ir 
On the other hand, in tlie ease of the Queen c. Millis m 
Hj^ie bf liOrvls on appeal from the Irish Queen’s lleneh, the 
';,;^^|ti£nof Lord Stowxll was strongly eritii’ized. Lord Lyndhui.^'t s 
was that, “altliough a marriage contraetedy^er verba tie 
was indissoluble, though it couhl not be released even b> 

‘ muttpxl consent of the parties, ihougli cither of them might m 
^ though it liad the eirect of i« n 

^dfiing, voidable a subsequent marriago solemn izeii iu facie ferle,sta:, 
>-^Vcn after the cohabitation and tiirlh of children, though it wa*) 

• COnsideibd to be of tlie essence ami subst.mer of matrimony y t l»y 
the law 'of England it did not eonfer those right.s of projiertv or tho 
more important right of legitinnu*y consequent on a inannigi* duly 
solemnised according to the rites of the clnireh.” 'I’he lords wni* 

‘■•©([ixally divided in thoir decision, and the question has since hrcii 
agitl^J^ not so much with reference to Lngland, where aftrr tlio 
ActofQbo. IL it hud a merely liistorical interest, a.s to tlie colonn-.s 
and fnO-Uxxited States (.see below), where the common law of Khl^* 
landplietsfls unless changeil by legislation. Dr Lu.shiiigtou in the 
0a^.<)f„a'fna!rri8^ in New* South Wales dcehireil tluit, wln*u then* 
bas fact of eonscut between two ]uities to become man .iml 

wife,'^V|»ncb Is “suffie-ient marriagi* tuenaldo me to ]»ronounce win n 
ncCQI^Tyia decree of separ.ition.” In the cases noticcil the Jiromi'ves 
bad exchanged before ministers of religion not technically 
in holy orders,** and the question has aceonlingly sometinu’s bu n 
put in tne form whether, aci’ordiiig to the coiinnon law, the iiitci- 
vention ofa clergyman was necessaiy to a \ .ilid mani.igc, 

• Bo$id )wri/^cu in England have been .subject to .•speci.il l.iw** 
The l^ysI^^Harriage Act of 1772 (12 Geo. III. c. m, pa.sNcd in 
oop8ei|tteuoe of the marriages of tho dukes of (’nmbcrl.md and 
Olouce^'er^., enacted that “ no descendant of Ids late majesty tieoiLTi* 
II. (otEer.tll^ the issue of princc.sMvs ni.iriicd or wlio may maii^ 
into, |brpim.j£RXniUes) shall be capable of contracting m.itnmo.iy 
witbQUt'^b prOvioaa consent of his majesty, liis ludrs ami sne 
oessOTSi 8i|^ifywi under tho great seal, lint in ca.se. any desemd.int 
of George, above twenty-fiv« years old, shall t»c*isist to 

cemttwet of by his*mu;c.sty, .such ilcsccndant, 

twelve iBionths* notice to the privy council, iiuy cou- 
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tract such marringc, and the Bnmc may be duly .solemniz/*d wdtbout 
the consent of his majesty, &c., and .shall be good except botli 
Houses of Parliamont shall doclare tin ir disaj. prob.it ion tlurnto.” 

SroilaruL — The chief jioiut of distinction, ns compured 
wdtli English law, recognition uf irregular inariiuges 

above noticed. (1) “A public or nunljr Ui.in i.igo,” b.iys 
Frasor, “is one celclinited, after due prncl.mmtit.n of banih"*, 
by a minister of religion ; ami it nmy be ci blauh I i ifher 
in a cliiirch or in a private hou.se, and on ini_\ il,i\ ol tin* 
week at any hour of the day.” Tlie ln^^i^t^'t ^ ol {!»• imtlonil 
cimrcli at tir.sL alone coiibi perform llie eereiiioii\ ; but tlie 
juivilegf* was extended to Fqii.seopali.ins by ID e. 7, 

and to otlier Tiiinisters by *1 A f) W ill. IV. 2S. (2) 

nmrri'ige limy also “ be eon.stituted by deel.iratiuii.s liimle 
by the III. Ill aiul the woman tliat they /irrsntlhf do take 
eai’h other fi:r husband ami wife. ’ ^riie.si^ <]eel;ir:i{ ion's 
“ may bi* emitted on any day at any time and williont the 
pre.^eiiee. of witnesse.s,” and either by writing or onilly or 
by signs, and in any form which is clearly e\[.ressive of 
intention. Such a miirriage. i's a.s elleelual to oil intents 
and pni[io<e.sas a piiblie marriage. Tin; eliildnMi of it 
wmild be legitimate ; and the p.iities to it would have all 
the rights in the pro]>eity of (‘.icb otlier, given by the law 

Seotland to liusband and wife. (.”) \ [Momi.e follnw'ed 
by does not, aceonling to Kr.i.ser, eon.^til iil ■ mairiage, 

unless followed either by so]enmizati"n Iu /in b* terhuuc. 
or di'clarator. On tlie other liainl, in Loiimei’’.-. IhtnJbiuJc 
it is urged that the promise and enpiila aro i'n*ie tok(*ijs 
of consent reeognizoil by the law, and tli.it “the d.ite of 
the marriage is the date of the eojaila." Howevi-r tliis 
may be, Lord Monerciff’s o[>inion in the ea.-'e of lliown /•. 
Ibirns is admitted on both sides to be good law, vi/.., that 
declarator is essential to the constitution of a mairiage 
of this kind, so tbat, if no sucli deelar.ilor be bioiiglit in 
tlie lifetime of both partie.s, the inariiage ran never be 
<‘^tablislicd afttTwaird.s. The is prl‘^llIne^i to have 

reference to the promise, but eviilenee may be adduced to 
show that such was not the ease. 

r»y 10 A 20 Viet. c. 90, it is enaeted tbat no In'K/nltfr 
marriage shall be valid in Scotland, uiile-;s mie jf the 
parlies lias lived in Seotland for tlie twenty-one d.iys next 
preceding the marriage, (;r has bis or Iier u^ual I’L.sidence 
there at tlie time. 

“ Habit and repute ” has sometimes been spoken of as 
eoiislituting marriage in the law of Scollaiul, but it i.s 
more correctly de.scribed as evidence from wliieli niarriage 
may be inferred. The nquite must be the giuieral, eon.st.inl, 
and unvarying belief of friends and m ighbi.ni -, iu»t merely 
tin* controverled opinion of a section «)f tle in. ’Plie eo- 
babifation must be in Scotland, but in one la.^e proof of 
eoliabilalion in uiiotlier counlrN was allowed, as tending 
to throw light on the nature of the cohabitation iu Scot- 
land. 

*rhc con.sont of parents is not neee.''S.iry to the valiility 
of the marriage, even of miiioiv, but niarri.ige under tlie 
ago of [luliorty with or wlllioiit Midi eon'-ent i.s void. 

(^ulfctl Sftifry.- The ab.'-eiiee of i'ede=>i.i tieal courts bas 
Mig’j* ded difUciilties t;» the extLUit to wliidi the law' 
of I’jigl.’.nd oil tlii- .'subji et contiiiiied to jncNail after 
the revolution. Di.sb.qi holds it to be the uni\ii.'>.d fiet 
running thnuigli all the ea‘>es that every w lea e in tlie 
I'oiintrv the J^ngli^li deel-ions on marriage and iii\oiet :ire 


refi'rn d to with the .s.ime apiuirenl thlVieoi u*. .i 

.•shown on other .subjeet.s to Ihu decision' ol' Iji’.Ii'h 

loininoii l.iw' anil eijuity tribunals. Tin* . ee.h.a 

()bsi*r\es tliat “all onr niarriage aiel div-o'- a- -I t»f 

eonr"!* all oiir statute.s on the .Nubje. t, in -■ .. . till.) 

pcii.iin to loc ilitie.s embraced w itbin thv hi'-ii ' iiivular 

St ite-', are Stile laws and St it' % I .ati'ijal 

power with ns not ha\iiig legi^hiliNc o indie; 7 ni/.iueo 
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of the matter within those localities.” Some of the States 
have exieiuled the ages below which marriage cannot take 
place. The common law of the States is assumed to be 
that a contract })€r verba tie present iy or per verba defiituro 
cum copuf(ty constitutes a complete marriage.” Conditions, 
however, may be iniposoil by the various State legislatures, 
and as to these the rule has established itself in American 
jurisprudence tliat “ a marriage good at common law is 
good noLwitlislaiiding the existence of any statute on the 
subject, imlc.'.s the statute contains exju’css words of. 
nullity.” TIiii^ in rt nnsylvania, where a statute provided 
that all m.iiriiigrs “should be solemnized before twelve 
witnesses,’’ III u‘iiag,c.s not so celebrated were nevertheless 
held to be good. In Xew Ilainpshiro justices and 
ministers uf the go.spcl are authorized to solemnize marriage, 
and all oilier persons are forbidden to do so under 
penalties; yet a marriage by consent, as at coininon law, 
without justice or minister, lias been held valid. On the 
other hand, under a very similar statute in Massachusetts, 
it was lield that “parties could not solemnize their own 
inairi igt',’’ and that a marriage by mutual agreement, not 
in aecordanee with the statute, was void. Bishop regards 
this as an isidated exception to tlie general course of the 
dtu isioiis. So when State h-gislation requires any particular 
form to be used the want thereof only invalidates the act 
if the statute ex[»re.‘'sly so enaets. Many of the State codes 
iiilliet jienaltics on ministers or justices for celebrating the 
marri:ige of minors without the consent of the parents or 
guardians. The original law’ as to proliibited degrees has 
been considerably inoditled in the States. The jiruliibitiun 
of marriage with a (h*reascd wife's sister is said by jrisho[> 
to l^L* all but unkmiw'ii in the ITiited States, Virginia 
uppannitly being the only one where it is still retaimal. 
Some writers ap|»ly the term legislative mnniages to cases 
in which the State by eiiactimait coidirms a marriage which 
W’as voiiWfnr ^uijie detect. C^>iU‘.'itiuns somelinn‘s arise ar> to 
wlietlicr such eiiactnieiils are \Nitliin the constitution of 
the StaP-. 

i <'f tin* ('(uie Xa|u»l('()ii pivucrilH* tin* 

«jU ililit .ilit'ii'. iiiiU (»l' inmingc. 'flu* iiinii must le 

eiglipM ji .01. 1 tin* \\niiuiii lill'-cii age. A sou uii'li r 

li\f. jiii'l y 'l.ii.L'i!*' r ini-l* r 1 t nt y ou<', ».iuuol m.oiy williouL 
l-on-.i'lit nt Mi.‘ I'ctlti r Mini I'lntlnr, ni ot' tin* latluT niily if tllrV 
ili'. igii‘1 , ni (.t' tin* Mil \ iv(.r it dll*- It 4lc.nl. If botli an* ip.-.nl gr:iiul- 
iatlKT Mii'l giMii'liiint III r t.iivi- iJii irjiliuM*. A 111. m .-iftt r twcuty-live 
foul :i \o»iii.iu Jilt* r 1 u» iily-.>n«* :iri' .still lioiiinl tonnally to .isk tin* 
foij'>'-u1 411 tli'-ir j-miit-.; until tlio ml;c of tliiity ami t\\4Mity-liv4‘ 
ii‘ -pi-a i’. ' 1 V thi- 14 (Jill -t must H'jiciitril twifi', jiml mIOt tlu* tliiol 
npoli. iti'Ui ]Miiiis .111* :it lil.i-ity In iii.iiay A\ iili'HU, .sm li tsuist-ut. 
Kvi ii .ill* 1’ till* ago 4il thii I \ , liij'Mi.il U4iiii 4j must be .sia veil mi tin* 
])10 ‘Ij 1 s or gi;imip.Mi‘nt.s < a** mmilli l.i toio UMiM.ig4*. If ui itlu-r 
pan at imi .iml jMi* uls lx* aliA ji.ii li* '. umb i t wcuty-om! riwpiiu* 
till* 1 mi '.I'll f 4if til*' f.oiiilv « mm< il. "riiisn lul'-s njijily to uatural 
cliiMiS'ii \sl)i M .iflili.itf'l ; (lin-r Tiot a(Iili:it4M] n-ijuirt* the coiiM-iit tif 
a s|»4M-i.illv M[»in>iiit4‘4l .M.iniag** is junluliiti-d ln*t\M*i*ii 

all as' 1 ml.iiit . aij'l (Icsci inl.iuts in 1 1n* (lin*i*t lim*, ami Ik'Iwci-u 
piT'Dii- elatnl li\ uiani:i*4i‘ in tin* .-aim* lim*, iM'tWfcii hnitlur and 
smo r, 1>. l\\4.‘fii uikIi* .iml iiin »*, .oid liiother-iu-law ami si.stcr-iii- 
l.iw. 

iM-fm- 111 .* .siili*uiiii/,iti4in of iiiarriaLT'* baiius an* rc'piiivd to be 
]»ubii'.li' >1 4iu twn iliitim-l Suml.iys, 4 oiit.iiriiug tluj uaim*s, U4*iiij)a- ; 
tioiis, aii'l dmi.;- ', 1 . 'I of tin* ji.ntics ami thrir parents. Thrj ' 
luaiiiig** •.luii-i t.ilj* pl.'ici* niilil tlii'c'; day.s after the seituiid 
]>uhli. atimi, ami if a si :ii is anowod to ^■l:lp^l• fresh lianiis tinist be 
]iUt up. Oil tin 'l.iy a]»jx)Hit'*d by tin* ])aities, and ill tlm ]iari.sh 
to wbjcl) 4.m* ol tlj. fij i.i 1 mi tin* ju.irriagii i.*?* ci:lebral»*d by the 
nvil ollii'cr m- i<;;i-!i u n.iliiigoM r to tlieia the vari'uis nfcc.s.sary 
doi'Uim lit:., uilli 1 li.‘ ' Ij.ijit. r ofl}|4*ro4le rrJatiug to liii.sband and 
viife, reci-iving Imui r.i> }i .a «!' < laiat i.»ii that they take #*a(*li otlior 
for hu.sbaud ami ^\if4•, ami diavvifiLC up tin' a<'t of rnari’iage. All 
thi.s has to Im* <lone in tim- pr4.seu4 <*. of |4)iir witmv.sfs. 

Mai ri'igi .s 4 miti.u'ti'fl ahin.td hctv .41 u Kini.'li .-.ubji-cts or between 
Fi •*mb .subj44ts ami . .'in- valid in Fr.iuets if i-clebrated 

according t 4 > the. foriiiji rd the foil igu I.iw^ ]iro\i'le 4 l the Freneli con- 
ditions as to banns and 4 oimi nt ol pau'jits have been ol»s4*rveil, 

1 iifrrutit ujmd hni\ In tin* “4 4»uilii-t i,t laws’* on the subjeet of 

mariiagi*, il li.is burn well .si tlled that the Icj: lid governs. If the 
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jnarnago w valid by the law of the country where it is colobratod it 
is recognized as valid every wherej . if invalid there it is invalid 
everywhere. “This rule,*' says Story, “has received tlie most 
deliberate sanction of the English and Americaii^eourts and of foreign 
jurists.” The most prominent, if not the ohly. known exceptions, 
Stoiy cousidor.s to bo marriages (1) involving incest or polygamy, or 
(2) forbidden by the public law of a countiy from motives of policy, 
an<l (3) mHiTiage.s celebrated in a foreign country iindor circuni- 
fitunees w’hich imposii oil the parties tholaw of their own country. 
AVcstlake {Private Intmiational LaWy chan, iv.) lays it down as iii- 
di.sjH*nsiiblc to the validity of n marriiigc that the 5* loH should bo 
.Siitistird in rc.spei t of forms, consent of parents and guardians, and 
vapaeiLy of the partiLss. The law of the parties* domicile should also 
be satistied as to caiKn ity unless wdieu it imposo^ncapacity of a 
penal nature un know ii to tln^ lf..c loci. Story, in^fer^nce to the 
lir.si of the thri*e e\4‘4'ptioiis alluded to above, attempted 10 set up a 
<‘Iear niidjimt nioral ilith n iKM* Ix'tw^-eu marriages that arc incestuous 
by the law of iiatur4' iiiul those that are so by the municipal law of 
particular States only, witli more ]iartieiilar reference to consan- 
guinity and alliiiity. “It would be a strong point to put that a 
Ilian iage perfectly valid b«*twi eii a man and the sister of his former 
ileccubed wife in N»‘w Knglainl would bo held invalid in Virginia or 
England, even tbougli the ]>arties fornn'rly belonged to or worobonV 
in the latter country or Slat*', lint, as to persons not so belonging, 
it would bo of the timisL il.iiigcrou.s ooii.sef(Uimou to suppose that the 
courts of either of tli4'm W4)iil4l as.sume the lilKirty to hold such 
marriages a nullity nuucly because tlmir own jurisprudence would 
nut in a local ci'b br.itioii of niarriagu therein u]>nold it.” This 
j»o.^ition lias b4*4.ii 4 \pi4 s.s]y di.sav4)\\ed by the. English courts. In 
r»io4iIv r. IhMHik it was lu*Kl that an Knglislnuan’s inniTiage with his 
d4*4‘eas<‘4l wile\ssi.sl4 rdiii inga i^ .'jiibuice in Denmark where the union 
is lawful is invalid in l.iiglaiid. In Hjdor. Hyde in the English 
4li\i*r4*4* 4*4)ui‘t it wii'^ luhl tliat a inarri ige eontracied in a lyountry 
wli4 r4‘ ]M»lv':amy is lawful between a mail iiud a woman who |n:ofcs» 
a faith whieli iillows ]tol\gMiiiy is not a mUrviagc as iimlerstuud in 
('Iui.st4.*ml4im ; ami, alilunigli it wa.s a valid marriage by the Icxloci, 
and at the tiim- wliMi it wa.sc(>nt lai-tid both the man and tho woman 
wvYv single .iml l•4•Illp• ti nt t4) 4-4,Mtr.u t inairiage, the court will not 
rei-ogiii/c it a.s a valid niiiniagc in a iiiatrimoiiial suit. The 
ililleiviicc in Ili(‘ law 4if ilivon e in dilfeient countries produces many 
coiiqilii'at imis of tiii J/imJ. It a]>p(‘:ii.s Unit a divuI’Ce of an Ellglisn 
nia]rlag4i ahi4).i.l im i aiia* not recogni/i d in KnglancI usgrountlfor 
a divi'ii'i* will III* nplii Id in Knghiml if the jiarties were domiciled at 
tJiL* tiim* of the 4li\4ih'i‘ in tin* ton-igii state ; otherwise not. Com- 
p.ne al.s4» tin* Fn-m li I'lle .i.s to iiiarriagis of French subjects in 
ftni-igii (*inn»tri« -^. 'flu i^io ln ijui'iil conMMpiciiee of these variances 
is that the same pei^oiis an* held rnarritMl in one country ami 
uinnarrie4l in aiintlur, while their ehihlrcii are legitihiiite in one 
country and illegiiniMti* in an4>ilier. There, is no subject in relation 
to wdiii-li tli4* (•.-t.ilili''lini. i»l. of ai iuiimoii code for all eivilized nations 
is iii4»r»‘, uigcntl\ iiijuirnl. 

i;.*^id»'s trih^ m.in i.e*'.*, with whieli we have been exclusively 
di-aling liilln ito, inhiior lonns of union Inive from time to tinio 
bc<*n r4‘i*ogni74Ml, inid may lx* briclly noticeil here.. These have all 
but 4lis.ipjM*ari-d Irom moili 1 11 .soeacty, depending as they do on inatri- 
imuiial ri'.stiictiofi.'i now olMolcte. 

'rill* iiistiiul ii)ii of .‘^l.'ufiy i.s ;• fruitful source of this kind of 
d4b,iM*4l jiiati iniimy. in Ibnu.m law no .slave could contract 
man iagi.* whi f li' i witli .motlicr slave or :i free person. Tim union 
of iii.iJ4_* ami fi'iiiali* .sl.ivrs {ruaiiffihrrinum) w as recognized for variou.H 
pui |)4».,4*s ; a rr4 *“ wnioaii 4*nto.> ing into :i union witli « slave incurred 
umh'i-tho S.(\ riamliaimm the forfeiture of hi*r own liberty; but 
th4^ b4ui4lw4*mau might ho the eoneubiiie of a freeman. In tbo 
rniteil .States, wlnMf .slavery was said to be regulated by the prin- 
ciple ot tlio civil law, the marriage of slave.s was so far iccogni/ed 
that oil enuim i|)atioii comjde.te matrimony took effect and the 
ihildreu beanie hgitiniate without any new ceremony. Such at 
IcMst is the piiijMiit of Ibu more ici-cnt decisions. 

In lloiuau law im h gal marriage could bo contracted unless there 
M’a.s connuhnnn between the jxirtics. Originally thoro was no con- 
iiubiuiii bet w een jih bs .uid })ali icians, and the privilege was eoneedod 
after a long struggle by tlie Lex Oanuloia. In later times Ijalini 
and I’eregrini wi-re eyclnded from eon nubiiini except where the right 
liail Iwcn e.\jiic.s.sly conferred. Tlic great matrimonial Jaw of tlio 
eaily empire (J.4*\ Julia et rania Foppica) iiitrodueod .reatriclioiis 
depending on I lie condition ot tlic parties whhdi* latoif legislation 
extendeiland pi rjietuatnl. Senators under that law were' forbidden 
to iiiarry freedwoim n or woiucn of inferior rank, and tho husband of 
a fieeilwjuhaii lM*i*4iniiiig il senator was set free from his marriage. 
In the canon law * new restrietioTi.4 were developed. Perso na wh o 

* The rc.sirii liniis tire cTiumcrated in the following lines 
Error, rr)n(litio, Votum, Cognatio, Crimen, 

(’ll H um DiHpariiaM, Vis, Crdo, Ligamen. Honestas, 

/Etas, Atliiiis, si Cldhdcstitms ct Tmpok 
Hiiplavt* sit niutier nec parti reddlta tutos. 
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iKiund thrmsolvps not to marry were deemed incapable of marrying. 
The onlcr of the clergy were forbidden to marry. And disparity of 
faith was ro(iognized by the early church aa altar to inatriinony, 
c.f/., between Christians and pa^^aiis, and between orthodox and 
heretics (sco Dictionary of Christum Antifpiitks, art. “Alania go”). 

CovoiTjuNAOi:, which such restrictions tcndisl to <lcvi*](rp, is 
noticed under a sepn rate heading (//.v.). It iniglit. be ih'scrilwd as 
marriage which has no conswnienees, or only sliglit an. I ]tf « iiliar 
consequences, in legal status. In the hjftdiiiinhMl or “ inoi ionuit ic " ^ 
marriages of thoOorman royal families wo liavc tin* nc.ni .qijiriMi b 
wor made by concubinage to Inn*, nnimagf, tin* oliildn n hung 
legitimate, but neither they nor tin* wile ncquiiing any linht t.» th?* 
rank or fortuno of the husband. Under lln* Koy.d Al.iniag.* A. t in | 
Kngland a union of thbj kind has no rnatiiiuoni:\l t thet ^shai. v. r. 

Dilforetces of religion arc no longiM* regarthd in ( hii-ri.m 
countries ashindranccs to man iage, except i»().‘..'-ilijy in stun.* br.in. h.-^ 
of the Greek Churcli. Ihil. the niarriagi* of ])ersons of diH.T. nl 
religions frcanently requires 1 lie intervention (»f tlie, law . 1 . t.> tin* 
faith of the cliildron, iimre ]tart,ieularly in Kiirupe us belwi-eii < .itlm- 
lics aud Vrotcstaiits. In smne eountih-s the eh rgy in.ik.* it .t .mu, 
dition of such marriages that tlie clnl.lreii sli.ill Imj edu- at.-d in the 
Catholic liiilh. Knglisli law give.s tlio father an iiid* IimsiI.I.- 1 igiit 
to dictate tho faith of his oliildn*!!, no matter what eng.‘lgenn•nf'^ h.* 
Miay have entered into (see 1 nk\nt). 'J’lie jiiui tn-e on tin-; p..iiii 
varies in Europe- “-the question h. ing igii.jre.l in Ki. n. li J.iw^C. j- 
many following in .some p;irls the .s.inie mlra.-s Engliuid, hi i.tlnrs 
giving efieet to anle-miptinl stiiml.itions. In Inlnid nii\.d 
marriages (i.c., between Catholie. and l‘ro|(st:int) \\i‘re hy 
11. c. 13 null and void if celehrut»‘d by u Catliolie ]ni. -t, Tliis A. i 
is rcpoiile.d by 33 k 31 Viet. c. llO, \vbi» b permits ini\rd miuii;;. 
to be validly <*olc])riLted l.y an EpiM.ipuli.iii nr lioman ('.itl4<.li.- 
clergyman, subject toeuinlitiuiis set h>rth in .section 3 .s, (i; i; 1 

llATlRYAT, Fukdekick (1702-18 IS), has; never hoeri 


in 1829, and Lis second, published nine months later, T/ie 
Kinf/s Own. “I think,” AVasliington Irving wrote In him 
Boon after, “tho chivalry of the ocean quite a new ligiun 
of fiction and romance, and to my Ui-te one, of tin* moit 
captivating that could be explund.” Thi-. was the gnn ral 
feeling. Thu freshness of the new lieM upi n..'.l up to the 
imagination, so full of vivid lights and ^ll:^(iow-^, ligld- 
hearted fun, grinding liard.ship, stii-riiig .id\ nt! n*, In n.ic 
action, warm friendships, bitter haln d's w.i: i-h all ilie, 
more keenly from its contra.'^t witli tlie wmld < !' tli.* 
torioal romancer and the fadiicmablo imvcli-l, to wlii. b Ine 
mind of the general reader was at that ilatc ^isen o\er 
Till* novcl.s of the. .sea captain at once won juil.lic l.ivcur 
His first attempt was somewhat severely criliel/id frum .-in 
arti.slic point of view It was without form, llion^h the 
reverse of A’oid ; lie had packed into it matter enough tor 
half a dozen novels. Alarryat was acen-ed al.-o <»f gratily- 
iiig private grudges by introdueing real jier.soiiage^ too 
tldnly di.-gui.^ed. TTo admitted the justice of the''e 
criticisms, and riipidly Jeaiut the niechiinical ]>ai‘t of Jii.s 
new business witlioiit Ji»‘'ing any of tin* \ivaeioiis cliarm of 
his .style. The Kt/n/'s- Oh n was a va-^t jiiipro\ eniMiit, in 
point of eonstruetion, nj>on Fr'fel: Mfl>Iiihnf \ and lie went 
‘•n, through a quick bUcci‘'sioii of t ili Xtirfun 
Fittr Simplhy 'h'fit' Fthh^t >‘f SlffUtf 'Tiihs, 

in ,S\<tnh <|/‘o F^f/htr, Mr J/i'ishi'f<i/hfjf F>f<<h\ The 
Ftnift nif<l the Thn\ rs^ till he reaclied lii.-s high- 


.surpassed as a w’riter of tales of nautical adventure. Ilis water mark of conslruetive skill in Fmii Irt; wtw. nr Ihr 
own life sujiplied him w’itli abundant raw matiriai.s! FiruJ (JS.37). If lie neviu* Miijms.- ed tlii.s ni .story- 
for Lis art. The son of a wealthy London g(‘ntlenian : telling ait, hnnionms poitraiture, and richnev-. of ineideiit, 
{who sat in parliament fur several years for the bonuiglis I the records of circulating librarie.s and lln* je iicilled eoiu 
of Horsham and Sauilwicli, and was a w'ritcr of verses ami ’ luents of tlieir sub.sei iber.s ^dlo\v that In', .-ub.-. queiit woik.s 
political pamphlets), he distingui.shed himself as a boy l.y . - - lie produced tw'enty-four in all during hL (weiily years 
frequently running uw'ay tow*arJs sea; and at la<t, at tbe 1 of autliorhbip— were no b*.'?s capable of ri\i‘tinj; the alien- 
ege of fourteen, he W'as allowed to enter tlie mi\y. Mi-; tion, e'[»‘'rially of youthful reailer.-j. Tlie follow iug i.^ tlie 
first service W'as under Lord Cochrane in tlie faniou'; ' li^'t, with tlie dales of publication Tin Fh.i/tfow Ship 


“ Imp4ricuse,” and no midsliipman evi‘r had a livelier 
apprenticeship to the .sea. “ dliu cruises of the Mnipei ieu<'* ’ j 
wore,” ho says, “period.s of continual exciteiiieiit, from the ' 
hour in which she hove up her anchor till slie dropped it 
again in port; tho day that j)a.ssed without a .shut beiu - 
fired in anger wa.s with us a blank day.” Luring his two 
and a half years of service umlcr the dn ring and lu tive 
Cochrane, the young midshipman w itnessed mor^' th.m fifty 
engagements, many of them extremely brilliant, ami had 
cxjierieuce of every de.scription of scivicc, lighting duels 
with fairly matched ships of war, oiigaging giinlfiMt-, 
engaging batteries, storming furt.s, capturing and cutting 
out merchantmen. Heforu the general peace of ISlo In* 
had added considerably to thi.s experience of aclive.'s‘‘i \ice, 
and gained a wide knowledge of conditions of life on bo ml 
ship under various commanders. He frequently iccei\» d 
honourable mention for bi.s behaviour in action, and in 
1818 he received the medal of the Humane .Society fur 
“at least a dozen” gallant rescues. He commamlcd with 
distinction in the Burmese war of 1821-27). Ami 
Marryat’s honours wxre nut confined to gallant cxqdoits; 
he w'as the inventor of a code of signals, obtained so)iie 
■celebrity as a caricaturist, and was elected an F.Ib.S. 

Marryat brought ripe experience and uuimpairod vivacity 
k> his work W'hen he commenced novelist. His first pm 
Auction Wjfts/ViO?/* Mildm*it/y or the OjJlrt r^ publisliod 

^ Said to 1)0 so called becnu.so the wifc’.s rijdits wtiv limit.-d to tin* 
Jlforyca^a6e (donum inatutiuak). The roinnion law iu iboinaiiA ].t r- 
Tfiitsthcm to tho royal house.s and the higher nobility, and the law el 
Prussia to the lower nobility also. Tnecjualit y of fondition (^1'iu ln ii- 
bilrtigkcit) is not necessary to a luarriago of tliis kind, iMa> Ik* 

made between persons of equal rnnk, c.//., -witli the ol.jc t of iL.t jmv- 
judiuiiig tho children of a niarriage allowing full ri;:lit> t.. ili.- 
offspring of a secoiul. A \v<»iiiaii of high rank may make a morgauati. 
^Ilianeo Avith 4 man of inferior po.sitiou. 


(18311),.! Dinrif In (1839), fVA/ /M-Z/uAr (IS 10), 

Fn<tr (ISlO), M'tsft rfU'f/f (18*11), .T'-t/Ji 

Ab/ 7//V<>oZ' ( I S 1 1), Ff n'lrttf ( 1 84 2 ), M<otsn/fr 

( I 8 1 g), Tht' St in t ( 1 ^ 1 i>), Tin Ft » rs. 

Mnn (ISII), TJtr .l//\\s/o//, or S> I th < in Aftitft (l^l.b), Th>' 
Fhildi'tH, q/‘ the X t }r J’\>r> sf (18 17), lln LtUi, 

(1817), Jiml Vtflrrit\ md ronqdctnl l,»v Munyat (I 8 l*j). 
(’a[»t‘iin Marryat rctiicl fi mu ibu ii:i\al .*-.M\ic‘* iu 1830, 
and tlii rcaftur wanked as hard at lileriit lire . 1 -. uun iMute.-^- 
.■-iunal man of letter.^ making spn-ial Iii-tiMieuf ami gi u- 
graphical .studies lor .'^^ever.il t)f lie* wuik^ in the abMAu 
li>l. Ho edited the M> i rnpnl ifn n Mm A- b-r t“ur years 
(18,32-30). Marryal's novels wen* in lli-- fii^t llu.-li nf 
their .succes.s when Dickens wa-; a yuuili, ami tla-y h.ivo 
an interest iu tho history of lileiatur-* :,.s f. Mining an im- 
portant. link between Smollett and Fir-bling ami the author 
of Skit^'lhA inj Jlo\. He died in J 848 , There is a 
biogiaphy by his daiightcT, Florence Marryat. 

MAHS was a Homan ileity who.se iiaino lias pa^-•ed intii 
later literature iis tliat of the war goil. Tlioic grew' in 
Home a temleney, fostered by (Ireek intlueiu ■, to coie/nb-r 
.Tiq»iter as the oncgre.it god, and tlie (dher deities as rejM’e- 
seiiting special side.> of his character, ^lai.sthen wa^ id- 11 - 
tilled w’ith the Greek A r;i:s and w.is regarded as ubiu. l 

tin* .s:ime in nature with the warlike tdinieut in .iiq.i;ri us 
: Fcretiiiis and Triumpliator. In tho m-tiial wur hip » I (lie 
I Homans ^lars bears a very dill’ereiit ehai.ie!' 1 . wlibh, 

, however, had almost disappearu«l from the leii-Mf nt llm 
\ people before .\ugiistus built in the Fur:i»ii In - (. leple to 
M.irs ritur, the avenger of tin* ninrder .e .lid, a. (A'- ir. 

I Fatlier Mars, Marspitcr, Ma^piUr, M 1 ^. or Muirs, 

1 was tbe grt*‘at god of one t*f tlie r.icc*- F d l ai.p.- -d the 
' Human slate. He is the irod td’ liejv< n, ll. ■ : ixir of liglit, 
j the opener of the new year ; he hails tin* ilsundt r and .‘■ends 
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tlio rain. In cases of drougat the lapis manalis^ which 
was kept iu his temple on the Appian Way, w^ carried 
through live city by the pontijices. The first month of the 
old Roman year was the month of Mars, still called March. 
On the first day the god hud been born ; and on the same 
day various annual ceremonies both political and religious 
took place ; and tlio holy lire was renewed in the temple 
of Vesta. When Muimiriiis Veturius, i.e., Jlars of the 
Year Greek ftVf)s), was bciiteii out of the city on 

March 14, the intent imi w’as originally to symbolize the 
driving away of the olil year. Tim spear sacred to Mars was 
in its urij^inul .vii-^e doubtless the lightning, and his sacred 
shield wa*^, lilo'. the mgis of Zeus and Athene, the storm 
shielil, /.r'., tlie thundercloud. The Sabine w’ords Marmar 
and Maiui-rs (akin to //fi/)/Aat/)(i)) are evidently names of the 
heaven ^ixl. The wolf which w’as sacred to Mars may bo 
com[)aieil with the wulves of Zeus Lycaios, and the horse, 
tln^ ^aerilice of ^lars, is the hor&o of the sun, which tho 
Greeks also sacrificed to Helios. 

As heaven-god and sender of rain, Jfars is the giver of 
fertility and increase, ireiice in sonic of the oldest cults 
he is tlu? god of the land, of agriculture, and of the fiocks. 
As he was powerful to scud fertility, so he could cause also 
drought, sterility, and all evil ; and propitiatory ceremonies, 
such as the Ambarvalia, were consecrated to him. Tho 
Arval brothers invoked Mars to assist them and to avert 
pestilence. In the Ilobigalia a shc'cp and a reddish dog 
wero sacrifuajd by tho llanitm of !Mars to avert mildew from 
tho crops. The sacrifice of the “October horse” iu the 
Campus Martins, wliose head tho people of the Siibura and 
the Sacn Via struggled f<ir iu order to hang it up in their 
own precincts, had aK->o a naturalistic and apotropaic 
character. In times of calamity there >vas an old Italian 
custom of dedicating to Mars a ccr sttmim. Everything 
born in this s[»riug was the pro[)(?rty of the god; the 
animals wen; sacrificed, the, young men when they grew 
up were sent out of the country. Mars seems also to have 
had some i elation to the religious ceremony of marriage. 
Along with Juno, the goildcssof women and of childbirth, 
he was wnr.'>liippoLl b) the lloinau mat runs on June I and 
at the Matroiialia on Marcli 1. xVs god of the land and 
giver of iiicrea. o, Mars was also the god of death and the 
dead ; lie was one of the deitie.s invoked by Decius when 
devoting liimsi lf to death. He was likewise tho giver of 
oracles: like Zeus he revealed his will to men by certain 
signs. His ancient oracle at Tiora ^latiene near Ca-re 
resembled in character the oracle of Zens at Dodona, in .so 
far as revelation took place by the medium of sacred birds 
and trees. ’\V«)()d[»eckfcrs wero tho sacred birds of ."Mars, 
and tho noise which they made tapping on the trees was 
one of the simplest nu'thods of revelation. Picus, the 
wi)u(l[»ccker, was a name or form of Mars, and was ulti- 
mately individualized as a local hero, an early king of 
Lalium, ami son of the god. Faunus, tho favouring deity, 
ison of J‘ieus, i-i [»re-oniineutly the god of prophecy; 1 k 5 
also is cln-dy related to tho original Italian character of 
M.i:*>, will. 'll !;o rctaincil far more truly than the great 
Roman gu.l. 

AUhoimh iliti wor-liip of Mars was known both in 
Latiurn and in Ktniiia, it was probably of Sabine origin. 
Quirinus, an uiiiloMlit'dly Sabine word, is merely a name 
of Mars, vdiicli nev' r ai-piired complete individuality; the 
feeling always reniained alive in Homo that Mars and 
Quirinus were one, allhoiiLrlj tlicy Imd Kcparate priests. It 
is in accordance with the S ibine character that the warlike 
element should have been Nery .-trong in their conception 
of deity ; ami thus the S ibirie Mars became in tho Homan 
pantdieon the d^dty hf war. H sides the ceremonies round 
tho altar of Mars in the Camims Maitlus, the oldtjst cults 
of tho god in Romo are tho Sabine wurohip of Quirinus on 


the Quiijaal .iind the Latin worship of thh holy spear, ot 
Mars iu the temple of : likeurtse gi^w^at an 

early time a cultus of the-god on^theliPalatiiie, said ta 
have been founded by Nupaa, and.' twj^ve' Salii of the 
Palatine existed alongside of the twelyK^ukinal Salii. 
The Palatine Salii performed one of the. remarkable 
ceremonies in tho Roman worship of Mamra> For 'ma^^ 
days, beginning from March 1, ^they 
through certain parts of tho city,' clashine 
their shields, and repeated the prescribed 
shields which they carried wore the twelve 
preserved on the Palatine. One of these, fell 

from heaven in tho time of Numa, and the kiti|;,^ iii^drder> 
to preserve safely this pledge of victory for the State, had 
eleven others exactly like it made by Mamuriua TetttriajS; 
The song of the KSalii, besides mentioning all the'ig(klB of 
the city, referred to Miimurius, whose name is o^y ia forna 
of Mamers. . .ir 

Next to Jupiter, Mars was the chief protecting' g^ of 
tho Roman state. Quirinus Mars was the father of the 
twin-founders of the city, and his sacred wolf Wjm the, 
emblem of the city and the foster-mother of the twinSi' 
Tho Campus Martins fuitsido the city was dedicated to thc^ 
god from a very early time ; there the young men practised 
their warlike exercises ; there the horse races, eqiiiHdt in 
honour of Mars (February 27) and the sacrifice ^f tho 
“October horse took place. There also was held the 
census every fifth year, followed by the purificatoiy cere-- 
monial for tho whole city, which was dedicated to Mars.' 
When war broke out, tho Homan general clashed the shield 
and .spear in the temple of Mars and invoked the god ; th8r 
spoils of victory belonged to him after Jupiter Feretrius. 

There was an am iiMit temple of Mars outside the Forte 

I Capena on tho A]>piiin \Vay ; and on tho ides of July, in 
comnumioratinu of the battle of Luke Regillus, tb§ " 
had a procession 

** From Csistoi* in tho Forum, - ! 

To Mar.s witliout Iho wall.*' y : / 

As tho god of war, wlio marched with his pehple. to 
battle, Mars was (Jrjuliviis; such at least was later 
explanation of an old religious name. Inuus LupercfOS^'thd 
a verier, to whom tlie Lufiercalia was dedicated, was:prbb- 
ably a local lorm of Mars ; liis character as protect^, of 
the i'alatinecity, and the warlike element in him, resemblo 
Mars (see Li:m.i'( ALTA). Silvanus is also closely related 
to the agricultural gi)d Mars, who is sometimes called Mara 
Silvaiius. A geddess named Ncrio or Neriene is someUmes 
mentioned as wife of Mars. There was also a < goddess 
Bcllona, whose name marks her strictly as the goddess of 
war; .she is called the sister or daugliter or wife of Mars, 
Quirinus, on the Quirinal, had a festival called Quit^lia^ 

, on tho 17th of February. * - 

I Soo Prcllor, V^/fhoL, and tho other books on "Roman 

rrligioii ; Manpuiult on irli;j;iouH antiquities^ (Ingeti PLuperosUai” 
JUtfin. Mils., ; .Jonhiii, aSIiuH Jtom\ Koscbcr, .und 

J/f/As* ; and nil the KIium iui Mars, Muller, ilYmAfer, ed* P^ckc, 
ii. 57 »ind 1*>0. ■ » ' ; ; . 

MARSALA, a seaport on tho west coast of Si^y, in 
the province of Tra[)ani, 20 miles south of Tritp^ihJ|'lfe’ the 
north of tho river Marsala, with a station on 
between Trapani and Palermo. A flourishiiQ|j^1|j^;^1!^lL 
built town, '’ ith wide paved streets, it possesWi^^tle, a 
cathedral, a theatre, cavalry barracks (now .ijSp^i^ by 
Government offices), an academy of Bciencd'apd;lSt^t^ture, 
and a public library. The Corinthian 
cathtulral were originally intended for 
Canterbury, and owo their present to Ihs 

wreck of the vessel which was conveyin|f;tbbin 
After tho destruction of its harbour- oi 
the 16th century as a precaution ||ga|n|^ ^ 
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the^ Turkish pirates^ the commercial im|>ortaT)ce of Marsala 
remaiaed in abeyance till the Construction of tho now port 
to the south of 'the‘.town« ' The sea-wall for this was begun 
in 1818 ^ but tit was not till 1835-3G that the pier was 
constructed.:/^ great part of the surface of i t acres con- 
stituting’ ihb port is now silted up; new works, however, 
oa^n.ejiteufll^' sca^^ are being undertaken. Tho wine 
trade, ^ichtlorins the staple, was commenced in tlio end 
•of tba^i'Uysfc! Century by Woodhousc & Co.; and llio wines 
first gptvlptd hy being supplied to the English lleet 

‘ in l6Q2i£!i'^::'Tltey are for tho most part white, amijiiv u'^uidly 
‘^fprtifc|d;*V;‘ The number of seugjing vessels that, entered 
vat in 1863 was 149, with a burden of 1)791 tons ; 

^4n there were 249 vessels of 10,645 tons. Erom 
‘■■31,.39p^in 1861 tho population of the. comrmmo had iu- 
CreaSt^ by 1881 to 40,251 ; that of the town was 1 1,105 
in 1871i:.or, with tho suburbs of Porta Garibaldi, JVuta . 
Mazzan^^ and Porta Tra[)ani, 17,666. 

' On the^Small island of Ssm Pantidooiip, about 0 inilrs noiili of 
Marsala, ,hiy the Carthagiiii:in stmii^dmld of Motyii (Ifal., 

Aft^r the' aostruction of this srtlhMn»‘nl l)y Dionysius in ‘il»7 v..r. 
^theldefonted party ostubli.shiMl a m-w «’»»h.ny on tin* ni'iv:ht»oiHin*; 
^protn'ontory of Iiilyba.*inn. It ^^as tlicrn that in ‘27t) f; c. Hu- 
^Gartha^nUns held out successfully ai^aiust pvirhus, wlm hul , 
already driven them from tho rest of Sii’ily ; and it was onl\ afi. r i 
' a sic^ of ten years that in the hist 1‘iinic W.ir they wm* nMignl ; 

/ to surrender the fortress to the Ivoinuns, rn<kr its rn-w [m.ssi : 
Lilyil^teiun continued to floiuish nnd hccainc tho ivsMrn. .- of oiir of 
the two, qmestora of Sicily. It ^^.ls still an im|Hutunt rit\ uu h i 
» the later' empire, and when occupied llisl hy llic ilwllis umi ilu’u liy 
the, Vandals. Tho Arabs called it Mers.i *Aly, “ ]ioit of ‘Aly, ’ and 
‘-Tfidriei (12lh century) describes it as a cou«.idcral)J(* town, wlucli, 

. having boon rnincal, had been n'stoicd l)y Ib»i;cr I, It was at .Mar- ’ 
'i.aala that Garibaldi began his SicilLm cabq.aign in 18<>0. | 

' MAHSDEN, WiiihiAM (1751 IS56), an cmiuont Ori- j 
' ental scholar, wastlie son of a 1 )nblin niercli:uit,and was burn \\ 
'in 1764. After studying at Trinity Collogv', ho obt;uiu‘d j' 
an appointment in the civil service of the Kii>i India 
Oompanyi and set sail for Donceolon, Sunialra, in 1771. 

. There hu s^Jon rose to tho office of principal s(‘cretary to the 
1 Qoveroinent, and was at the same time intent onaojuiiing 
.^'that intimacy with the Malay langiiago, and that knowledge* 
J‘pf' the: country, which were afterwards the sources of ds 
jlitOKiry reputation, lleturning to England in 1779 witli 
. pension, he retired into literary seclusion, mid in I7'^2 
■ ' pimuced 'fhe History of Sumutra. ^larsden was a[»puinl »;d 
Mu' 1796 second secretary and afterwards first st'creLaiy lo 
{J.tho admiralty. ln,J807 he retiiTtl again into privat ' life, 
/'and, devoting himself to study, published in 1S12 In'. 
}OtQ,vmar and Dirfimutry of the Mulay LiVvnot'ji\ and in 
.vi8l7-his translation of the Triir,h of Morm \ 

pension of .£1500, which ho lia(l received on Ills rcliivinciit 
Irom- office, he voluntarily resigned in 1S31 for the bcbuuf 
/ of ^thief^ public. In 1834 he presented his rich eullectiun uf 
; fOr^tal coins to the Hritish Museum, and Ids library of 
' books and Oriental MS»S. to Kings College, London. He 
died'Of apoplexy in October 1836. 

Mi|iii;i^en's other works m—Xurnimata Orh’nf.tfuf, Tmu-lou, 
1823-26-; C(Ualo(jue of Dirliontin'rs, rorahuJaro’s^ v, ttnil 

1796; and sovond ]»:i]h'rs on Kastcni t.»i-i'’j in the 
Trav.^aHwtis lui'l tlic .Irch.roto/jia. Hi- imiih’ will 
;ial(b‘^jfepiember«d in coiiiicxiou with African ])lulnh»gv, n he ha-l i 
fiiit, in Kngland, and, it wuiild appear, indi pi’inliMiilv t't 
/^lil^iseil^tidn and Vatcr — ilrawn ntlcnlion to tin* allinitN of ilif 
/'Ck)]tt|^^|ii^<|Jilozamhiqu languages with tlioso spukrn b\ tin* Killi- 
j;i,racfk--^/8^i{rU‘lkey’s Narratw'nj an S.rprililinii t<) L.rji/o.r tih' /!‘i- r , 
1818, p. tI86 sq'. I 

(Fr. MarselUr), tho third largestcity of i 
f’ PraSi^t^' the chief commercial port of tho .Mi diter- | 
IT N. let. and 5“ 22' K. long., is the »bi,*f ‘ 
|f!^^WajO|!ij|^>^part^^ of Bouehes dll Rhone, hoadtjuarlt rs I 
tbs corps, the scat of a bishop, and of niinierous ; 

i raiiii'Of Motya were excavated by Schliemauu in 1870. j 

Un, ^ 38S. I 


commercial and scientific institution!;. Thn population 
(1881) is 269,340. 

The old harbour of Marseilles opons on the west to" tho 
Gulf of Lyons; ^nd the fannm.s IHu* <le li CiinnebuTe, 
leading east-north-east from the inner end of tin* harbour, 
and continued by Jlic Buo do Xoiiillos tin* Alli’es du 
Meilhan, and the Boulevard de Long(b:jiiJ{i lu ilu* Palais 
des Arts, forms the first main artery ul tin? town. A 
second grcjit artery, at right angles to llic fird, cumieots 
the Aix gate and its triiimpbal arch with tb-.* graiul 
Promenade dii Prado, by tbo Cours Belsunce and llu* Ibic 
fie Home. North of the old harbour, between the .\i\ 
gate and tbo .sea, lies the old town of .Mar-'uillc.^. The 
finest streets, tlu3 line St Ferreol, the line Paradi.-, und tin*. 
Hue do Breteiiil, are to the south of tlie .11 Fie ('aniiebiere, 
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limning parallel with the Piie fie Rome, between it and 
Ibe fuut uf tbo bill uponwbieb is Nutre Ihiniedela 
FroFii La Cannebiei-e lo T/.i Juliette, the I'enlie uf i!i.« : cv.- 
fluek.s, runs tlie bruad line de la Ib'publl'jiie, an rh 

liFie i)uilding.^, and opening a line ibruu'^li ll.; « ' ' i pul 
ot ibe luWFi. Tlie entranct; lotbe (»ld ImFluua ! d i di I 

by Poll St Jean on the nurlli ami I'uit M ' . . n lie 

.seiitli. TJebiml ibi; latter is the An.^e (( 'f- ' d 1 1 fk h rv- 

Beyond this again, .'’ituated Ifi i ' !■ ’ i!k -Iidf*, 

eonui the. old imperial [laluee, the .\ii- ■ * !' the 

military e\(Tci.<ing ground, and the \r.-t de- C.itubnF.s. 
The now parU of tbo town extend iii* t!.i - dnv. t:. n ' > tbo 
VidloTi d’F.ndoume behind Fort St NuoL: , 'I’u tin* tdd 
harbour, which covered only 7H il'.v; ba.^in of La 
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Joliettc (55 acres) was added in 1853. Communicating 
with tlie old harbour by a channel which passes behind 
Fort^?t Jean, tliis dock opens on the south into the outer 
harbour, opposite the palace :uul the Anso du Tharo ; 
it is separated from the roiuhtead on the west by a simple 
jetty. A scries of siniihu* basins have since been added 
along tho sliurc to tlic north, viz., the Lazaret or “ Bassin 
dcs l)ocks^’ (37 iuae.N), that of Arenc (59 acres), the 
“Bassin National,” twice as largo as the preceding, and 
the graving tluck of -0 acres ; a fine revolving briilgo, 
worked by steam, separates the graving dock from the rest. 
Farther out, tlie Chateau il'If and the islets of J'omegiie 
and UatonnciHi, where vessels fornuTly did (luarantiiic, 
have 45 aens of harbour accommodation. The port of 
^IarM*iIles in all an area of 4 22 acres, but there arc 
only -lA miles of tjuays, an amount of accuniniodation 
quite inadequate for llie enormous trafiie, now amount- 
ing to luoiv than 3,100,000 tons. Protected on the east 
by Croisette, and on the west by Capo Connmne, the 
roud-vte.id i»f Marseilles and its approaches are lighted by 
ii]x lighthouses, of which tho most distant (130 feet high) 
is N miles .south-west (d th(^ town, on the Olanier rock. 
The docks along the Jjazaret basin cover an area of 45 
acres, and the company to wliich they belong also holds 
a largo area of gnuiiid for their enlargiunent, and lias ex- 
clnsiw rights over li to 2 miles of quays. The ware- 
houses occupy 27 acres of tloor space on their several 
slori.'s, anil the 200,000 tuns (d goods for which they 
allord storage are easily manipulated by powerful hydraulic 
machinery wrought by steam. From the liarbonr station 
at the d»)ck.s the railway is carried up tt» the i>rincipal 
station, “Care St (’liarlcs,” wliich commands the town. 
The Toulon line goes round the zoologieil gardens, and tlie 
whole u^ipiT [)art of Mai*seilles, and .sends a branch to tlie 
Pruilo .station. 1'liere is a fourth station to the south of 
the old harbour near the custom -house, and at the foot of 
the s!e[»s of St A'ictor ; it is pro[«o.sed t(» join it by a tunnel 
to the Marseille Prado .station. Tlie large .steam vessels for 
trading with Algiers, the liOvant, and tlie further East lie 
in La Joliettc, but the old harbour still di.splay.s the ancient 
characloii-tic.s of Marseilles. The olddushioued Mediter- 
ranean tradcr.s with their lateen .sails are crowded together 
in the Hive Xenve Canal lo the south, while the sailing 
vessels of liea\y tonnage are moored to the quay by their 
sterns. At the end of the old harbour opens out La 
Cannebiere, so called from former rope-walks, of which it 
occiqiies the .site ; it is now tho livelie.Nt part of the town, 
where the [irincijial cafes, shops, hotels, naval and com- 
mercial agencies, as well as the Bourse, arc found. 

i-)L•^[^ito its antiquity, Marseilles has no ancient inonii- 
incuits. The old cathedral, which .superseded a temple of 
Diana, itself preceded, it is said, by an altar of Baal, has 
gi\en pLicai to a modern structure, of wliich the exterior 
ordy i'. completely finished. It is a Byzantine basilica, in 
the form of a Latin cross, 4 GO feet long, laiilt in grey 
Flor.Mit iiie stone blended witli white stone from the neigh- 
bourhoutl of Ailes. Near the cathedral .sland.s the bishop^s 
palace. Tlie cathedral is situated at tho entrance of tho 
hrirboiirs, but a m(»n‘ di.-tant church lias .superior attrac- 
tions for the .sailor.-;, -tlie <eleLrated Notre Dame de la 
Garde, the .sleepli* of wliich, surmuiintoil by a gilded 
statue of the \Jrgiii, .30 feet in liciglit, rises 150 feet above 
. the snniinit of tlie hill on which it stands, commanditig 
a view of tho vvlude port and town, as well as of the sur- 
rounding mountains and the neighbouring .sea. The pre- 
sent cha[>el of Notre Dame <le la fhirdc occnpie.s the site of 
one built in 1214. Like tho new cathedral it is in tbo^ 
Byzantine style, and 'conhlructed of tlie richest materials. 

])esc<*nding from Notre Dame by step.s, with shop.s on 
both containing objects of devotion, such as medals 
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and chaplets, and passing the Promenade Pierre Puget, 
which affords another fine view of the sea, wo reach the 
church of St Victor, close by Fort St Nicolas. Originally an 
abbey founded about 410 by St Cassian, it was afterwards 
destroyed by the Saracens, but rebuilt in tho 11th century ; 
destroyed a second timii, it was finally restored by Pope 
Urban V., a former abbot, who surrounded it in 1360 with 
higli square crenellated towers. Tradition relates that St 
Lazarus inhabited the catacombs under St Victor ; and tlio 
black Virgin, still preserved there, i.s popularly aitributod to 
St Luke. The s[)ire of the ancient church des Accoules 
marks tho centre of Old ^Marseilles. At its foqj aro a 
“ Calvary ’’ and a curious chapel of modem construction 
ill rock work. Notre Dame du Mont Carmel, also in the 
old town, occupies the place of what was the citadel of tho 
Massaliot.s when they were besieged by Julius Csesar. The 
j new Hotel de la rrefectun‘, at th(i cud of tho Rue St Ferrdol, 

I the Palais de Justice, ainl the Bourse, are all buildings of 
the la.st twenty years. The first is a jialatial edifice 300 feet 
long and 2G0 wide, adorned with .statues and bus reliefs ] it 
has a fine stairca.se ami large reception rooms, decorated with 
paintings. Before the I’alais de Justice stands a statue 
of P>orryer. The pediment and peristyle arc decorated with 
ba.s reliefs by Giullaiime. The outer hall is surrounded 
by beautiful pillars of red marble. The Bourse has in the 
vestibule a bas relief rcpre.senting Marseilles receiving the 
pruebuitions of all parts of tho world, and allegmical 
statues of Marseilles and Franee, The hall is larger 
tliaii even that of the Jhnuse at l*aris. The hall of the 
Chamber of Comnu'ree, at who.se cost the whole edifice 
was built, is remarkable for the magnificence of its mural 
paintings and gilding.s. The Ifutel de Ville, an old and 
urumportaiit building, stands on the quay to the north of 
tho old liiirbour The Palai.s dc.s Arts do Longchamps, 
completed in 1870, is a work of consummate taste; it is 
built at the teniiinn.s of the Canal de Marseille, that 
great work which has metamorphosed the town and its 
.suiToundiiig.s by bringing intuit the waters of the Durance. 
Tliis canal, which h aves the river opposite Pertuis, has a 
length of 94 mile s, of which morn than 15 are underground. 
It cro.sse.s the valley of the Arc, between Aix and Rognac, 
by the magnificent acpicdiict of Rufpiefavour, comparable 
with the noblest works of ancient or modern times. The 
canal then purifies its water.s, charged with ooze, in the 
basins of R(^altort, sets in motion seventy-two mills, which 
it supplies with upwards of 1200 horse-power, carrying 
about 200 cubic feet of water p(*r second to the district of 
Marseille.s. Right and left of tho Chateau d’Eaii, which 
occupies the ci ntre of the Palais do Longchamps, and is 
128 feet in heiglit, are the picture gallery, a fine collection 
of ancient and inodorn works, and the natural history 
niu.seum, remarkable for its conchological department and 
the interesting collection of ammonites. Behind are extern 
.sive zoological gardoiLs, with the astronomical' observatory, 
one of the most important in France. The museum of an- 
tiquitjo.s is cstabli.shed in the Palais Bordly, in a fine park, 
recently purcha.sed by the town, at the end of the Prado, 
and a]>proached by the two finest promenades of the city. 
It includes a Lhceniciaii collection (containing the remains 
that support the hypothesis of the Phtenician origin of 
Marseilles), an Egyptian collection, numerous Oreek, Latin, 
and Cliri.stiar. inscriptions in stone, &c. A building within 
the city, recently fini.sbed, 177 feet by 64, with an impos- 
ing fa^:ade, contains the school of art and a valuable 
library. The triumphal arch of Aix, originally dedicated 
to the victors of the Trocadero, was in 1830 appropriated 
to the conquests of the empire. 

MarscilhiH contains large hospitals. Tlie Hdtel Dieu in the old 
town was founded in 1188, and rebuilt in 1593; it has 450 beds. 
The Hospice do la Chaiite, in the same neighbourhood, acconimo- 
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dates 600 patients, while at the op^xisitc cxtrcmily of the town, 
near the Prado station, arc the modem HCpital ili* la Conception 
(with 800 beds), the military hospital, and tlie lunatic, asylmii. 

The aeieiitiiic institutions of the town are also nuiiu rous, iiidud- 
inp a faculty of science, an astronomical observatory, a prejuiiatory 
school of medicine and pharmacy, a musical consorvaloiie, a seluxjl 
of art, a lyceum, and many private institutions. The [nincipal 
leai*ned societies are the academy of science, letters, and art, tin; 
medical association, and the geographical, statistical, agiii iiliural, 
and horticultural -Societies. . . , ' 

The mean temperatiii’o of ^larseillcs is .HS'’ Falir. ; frost is i.'ro, .ind 
snow almost unknown. The heat of summer is te]iij.rrt il dining 1 
the day by the cooling sea breeze. The most disMgnr.ihh* wind j 
is the mistral, a violent and cold north-west wind, whit h hlDws on 
an avei%gc one hundred and thirty-eight times a year, hut h.is at 
least the advantage of restoring .saluhrity to tin* irecpn nlly un- 
healthy sliores of the Idediterrmicaii. Tlni siroci'o, a south-f ast 
wind, blow^s some sixty times a year; tlnuigh ln*t .uni iianhing i 
ill .summer, it softens the winter eliinate. Tlie f a-t-.M^nih ea.,t j 
wind is cold and damp, ainl hrings vain. The. C.inal de la, huiain n 
has greatly modified tlx! climate of Marseilles and its in iglilnuir- 
hood, for by restoring vt'getation it. has incn'asffl the fog; and 
rains ; there is now an annual rainf.ill of nearly ‘it iin he.s. 

Marseilles is at once the largest, cfinimereial poit of Ki.inee .\iid a 
mauilfacturiiig town, working ii]) the raw materialr, hnm-ht in by 
sea from every part of the w'orld. Tlie leading indiislry is lli.il f.f 
soap-making, which occupies sixty frn’tfuies with lino .ntis .ns, 
and annually ])roducc.s tihjOoO tons, valued at t:i,oo0,o0o Mi ilnijr. 
’With this inan II fac turn ore conm*ch‘il oil an<l cJu inieiil woik i , in 
the former, which employ ‘jonn tfj i.'iQO wfiilvini n, ;ir»J)00 l.in.s nl 
diffcrcut oils are jU-oiUieefl yiaily. Tin* clnunical Wfuks 
a dozen milks, inJimifacturing chiell\ the s.iUs f»f sod.i .nul .on,*, u. 
trifled acids. Two thousand opeiali\es aic tlnof* ein]»li»\ed, ainl J 
the value of their annual ^noflueUfui is f.>timatcfl at IdiOjiiou, i 
There are also three hiigav n liiiej n's, ]»rudin iiig (!.“», <>Uii (.f ' 

loaf-sugar, of which uioie than half is rf*'e\|>(ii t* <1. Sulj.hiir | 
from JSieily too is refiiie«l and coiiMuted into .‘clicks fir th»Wfis f f 
sulphur, to the value of .CS 0 , 0 (M>. JVtudenm rftiuing ounpi . j 
100 w’orkiiicii. Metalluig\ is aiiotliei gn-it iinlusln; a la:;:.- i 
(juantily of ore, iin]iortid Jrimi Klh.i, Sjniin, ami AI.miii, 
is smelted in the bl{l^t funmees fif St Ti<»uis in tin- --iihiii’ . ) 
The Mediterranean iron-works and yanls, lixothi-r with ofh.v' 
private companies, ha\e laig<* workshops for ll*.c e<ti,*4ic.. ti«Mi “i 
repair of maiiue sti'iiin engims and « \f ry ItMiieh fd'in.n slnplMiiId- , 
ing, cinidoying sever.il Ihuinand Wfukiinii. !Mar^i ill. - n 

centre for the. extr.tetioii of silvt i fn-ni h ad fm- ; lf;,o<.o t, ^ ,,f 
loadand25 tons c.f lino silvfi aie s. j.aiated aiuiu.dly. Tin p . p* 
64 flour-mills with ilOn set ^ fd‘ stf»in"', ami !<•() fjet. .li. - p'.p.ip- 
semolina and other ceieal pasle.s, wldh- lU taiiNnnls dt. -s ."•"O non 
sheep skins ami ihJh.UOO gfiid skin.^. do this li't oi ii.d.i ip- . 
must he mlded the inanuhe t»>i ic-, ol umI. In--, . amlh , d v \ 
lights, A\ itli br.iss found i if ghis, Wfnk-. ami nMuut.i.lnp . I <«•: il, 
and of Oriental hosifiy. 

Thej)ort of Mai.si ilh s is tin- c ntie f»f nnim i ou^ lim s ..t . f. n .- i 
The Fi’i'Ueh Cfimpan^V v>f mail st.-.un p.a k. Is ' k' '/ 

de.'^patch their bf)al.s iegulnl\ li> Italy, lyuvpt, Ih unn n, h I i, 
Chinn, and the fur East, as Wfll as to ( In c. i', d’lnkcv, the r.InkE.-.. 
Smyrna, and Syria. Tin* d’ran.s.itlanl i>- ( 'oininiiN lun-. i! ^ \' .I-, 

to Algiers, 'J’unis, Malta, ami the .oast ot llal\. .md Im- ai .• i , 
regular lincbeiwccii Mar.seilles ainl N' w Voik. Mali} |'ii\a!e .'.m- 
panies liave services to (.’fu'^ica, .\lgicvs, the cf».ist .»! c** 

find of Spain, and the Italian *Ui\ifra. Otln r Urn*-, .-.mi..’ 
Marseilles with J>ra/.il and La I’kita, JIaMc. and T "u lmi. 
Landward there aiv twf> lines of i.nlwa\ to Ai\, ami a tlnid t.> 
Toulon. A navigiihle lan.il is gie.it ly iifedfii to i fnim . I th.- p..il 
directly with the Rhone, in oidcr to avt>ifl the diliiciiltus f.f i gp i 
from the river and tf) make Alarseilhs tlm n.-ituial oiiiht f.f ; 
tho rich Ulionc basin. The efuintrics with wliicli the 4 ti.illie ^ 
is mailituinetl are Algeri.i, Sjiatti, Italy, Tiiikey, and ttie Ku-'-^mu 
ports on the lllaek Sea; next, in oidi-r efiim- Kiigkin.l, Au-ari.i, 
the western roast of Afiiea, R.’ union, tin- Cape, I'liitisli Indi.i, _ 
Brazil, tho Antilles, China, and Seneg.mihi i. Eunn the Rlaek S. i, 
Turkey, and Algeria come the cereals which ffnni the cliief imp.-i t 
in point of bulk ; from Italy, S])ain, the Li-vanf, Chin.i, aiel .l.ip.ui 
tho silk, which is the in]p.»it fff greatcsi, value (jf 1 , 000,000 \. .iil\ ■. , 
Then follow, ores and metals, iion, e.ist ium, le.ul, and e.ipp.-i : .il -o , 
wood, raw niutcrial for oil mamif.ietuie, i.iw .sugar, i.ittle, wffd .m I 
cotton, rice, and various tlry Vegetaldf! f.uids, jutri.h-uiu. f.‘.i'a. 
gums, pcpjHU*, and other spices, wines ami braudi.H, r.>.il. skiu-, 
cod-iish, cuecse, and sponge.s, Tim. ]>riueip.d e.\p.uts in u-jf t ..I 
value are silk, woollen, and cotton fabrics, reliiiefl .siig.u.-, wines 
and spirits; thoso of givulest bulk are cereals in the b.nii ol guun 
or flour, coal, building materiuks, oil-eakt‘.s, iron ami fdher m.imi- ' 
factures iu luetul, wines and spiriN, oils, glass and iiy.'-tal, ba.l, 
and coflfoc. 

Of tho seagoing tonnage, one-third is under the French ll.ig, but 
the coasting trade, carried oii by Fniuh sailors alone, is almost ; 
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half an large a.s the ocean trafle. 'I'lie slii|H)wners of the i»ort nos* 
SC.S.S aliiuxst seven hundred ve.s.seks, withonteouiiting the hundreds of 
ilsliing boats which ply along the ma^t. 

Jiistory. The tlreek colony of .Mu.s.silia tin J..itin, .I/p.ss/7/p) was 
foiindcfl hy the enterprising iimrim r-^ ..f I’Ihhm-.i in Asm Minor, 
.about tiOO n.c. The settlement of tlm tlr.-.ks in w.il. rs which iho 
Carthaginians jealously re.served fur th« ir nwii eoniim ne was imt 
e<feel<-d witliout a naval ei»iitliet ; il i ;, imi.td, m»l impnibabb* that 
the Piiuiiiicuns were bettled at Mai'beillc.-^ Ix b i.: tin- (.JiLtk pcrifnl, 

and that tin* v. ry name of the town is the I’lm iii- i.ni “sitth- 
meiit,” AVln-tlmi the judges (D'OEC*, “ *ulb I'-s \ ..f ili.- Rlin-iiii-ian 
.s.n iilii‘i.il tablet of M«ii‘si‘ille.s were thf* inh is .n ,1 . ii\ .ildi-r th.m 
tin* .ulveiit f»f the Rho-iiieians, or Were a.sful (»t ("U iiL l.s l inin' 
le^id^‘nts in the (irerk ]»»‘iiod, is disj»ute‘l. Tin* i.iil of tli.- biun- 
<-itms Iwfore. tin* l*« i '.iaiis pnd.alily sent new s( 1 1 b 1 - t.» lb.* I.ieuiiaii 
coa.st ;iml cut olf tin' remote city of Mas.salia hom . b.,.- . onm \ion 
willi the motln*r coiintiy. I.solatod ainid.sl alien popiilatiun tin- 
.Massaliots made tln*ir way by gii'at ]innienee in .le.iliijg with lli.* 
inland tiib. s, by the vigil.nit adiiiinislratioii of llnii .liigap-ljic.d 
go\iTnmrnt, ami by friig.ilil y .md leni|H*iam i- uiiit. .1 to n inaik.ibb* 
eoininerei.d and iiaial enti-rpl'i.se, d'ln-ir ei-loiji.*-- .sjil’iM.i .'.isl, and 
west along the <*n;ist iioin Moii.n-o to CajK-St M.ntin in Sp.iin, 1 any- 
iug with llmui the worshi)* of Aih'inis; the inl.iml h.uli*, in which 
,\:is an impoit.int i 1 * iii. nt, « .111 bf tr.u « d b\ lincl;-. ..f M.-i'.saliaii 
eoinsiighl aei*oss Caul ..ml Iln"n;di tin* .Mp^^ a. f.n .i- 'I’yjol. The 
Ma.ssaliot J\ytln*as (.‘i.’tO- i: p.) [us.m.I tin- pilin’- of li- i. iib-s;md 
\ isited lh(‘ I’oasts of Caul, Ih itam, ami Cn many, 'rie l-p .il iiv;il 
t»f M.i-.sali.in I radi* w.is < ’.ntlia;:;!', .and in llu* riinif w.iis tin* i ity 
t.Mik the .side of Rom.‘, :md w.i-. lew.ndid 1 >\ l,*on..an in 

the .'■iibjngation of tin* n.iti \ e ti ibes oi tin- l.i;-in i u; U" nnf.'iiii - In 

the wair of C.»*s.ar ami J*.inipey the ;n i-,t>n i .nn- town to. k tin- 
ol 111.* bitter, ainl m.ide a .‘.uir.igMiu- but viiu n 1 i.im.- to <'.•.'■.11. 
Iniiminoryof its ainnnt sriMr.^, tin 'it}, “williout wlii- b "as 
<*i.-«‘io .sa}.-', ** Ronm li id in \* i' tilumpl.d dm Ti alisal j'iim 

n.iti.m-?,” was still 1 * ft as a / n fn^ / b ;o, bi.l 1 ;. r p-wi 1 w.. . I'rol.i-n 
and most of ber d.'peinlenries t ik. n li"i.' Ini. I'p-m tin- Cn..'* 
]\I.i.S'-.ili:i lia.s little place in R.iiii.m }ip|oi\ ; it i.inn* toi i linn* 
an inipoil.inl. f-elionl of bit. is .iinl i-*.'liiMic, b’l! 1! ■; 10mnnn1.1l 
and ini.'lb-etilal iin}toi t.im .> gi.'dn ill’s di.liu. I jnf.. m i,e,n:t. nno. 
'I'ln* t.iwn app. am to b:i\t‘ b* • n C! 1 tnui.i 1 b. fop- i). , nd 

of tin* l‘.d e. ntiiiv, and it ^ r* jT.t.it'"!. p i'l\ ».\i\,d tl-r.ingh 
tin* n iiin % of Cenmnlui A .md C.u- 'i.m, V. lli' il iipemueime m 

tlm bi-,toi\ i)t {sfjiii I ’i I.ij Ill ..i.'l til'- t..,n..i,sti"n ..t Wrst.in 
moiei. bi- III. 

.\fb I I Im r.ivam ^ i.f .-.m 1 • l^ e -tp n.i , ol ih\ n! m. M i."- ill. s was 
jt 'ipl.-d Ml the CM 11 eentni \ umli-i tin’; P.t. < ! ’<.n ot it \ isi oiintN. 

1 n 1 1 1 tho l.'W 1' bought iij» tin M ludi:*. .Ml 1 w lo: , 11 - '1 inl.i a 
p publn*. ^"»vei III '1 bv .1 ]'o.). >t.il . w 11 • 1 .ij.j'oi.,f d bu* lir. . .•'ml 

. *.1 P is. it lli-, olli. • in eon lum : n.n v.i'ii not .ib',. .,nd .1 nmnn 1 - 
p'l .oumil, (omp<tsi..l ol >0 .-iij.sn . 1 ! in , .ml «! juim ip.il 

li.nl. 'iin-n. J>inmg tin* p -t of lb'* Midill.- A'j« ", li'v,.,.r, tin* 
M- In r town W.ii g'»\ rim d I'V 1 1 e 1-i-liop, .lu-l Im. 1 it , b.ii Im.ui al 
ll.riirik of L.i .b'lirile. 'I lie .south, nj -i:l,tli \-, 1 , ‘.''iVi i by 
tin .. liliol I it St Vn I'll , .Ml' I o\\ In 'i I In I 'ol I h s < .. ! . 1 1 't .. i"* 1 1 ll.i t ril 

b. iw. n tin* 1w", thr huMi town, tin- p^.ul.i. , p’di rd ti.'* "M 
b.iibour, .Mid W.I-" ill.' mo- 1 powi I till of tin ihi*. 'Ini i"!: 'lln- 

j.i lio.i of tin.* fills ni'-s bii'iiolil gp’.il pp'-p.'i.'\ f-* .M m : i r- -. '1 h-* 

a'lujtyof it.s .*liipi'Uil.ling, I In* ui u;iii! .nii "! ]!'■’, ili.-imp.iit- 

am V* of il ■; roiunn p r :md III. unit n t UP dl j- < < 1 t.':i... The 
t .lun* o( l‘i..\rm*i , li.iMiio.nl Ik P ii-f 1’. Ci. iI "t \ii|".' .i.dnft.?- 
Wsipl s Alplioiiso id' Ai i"ofi, '-e. ' I '"si\ • !v tif 'ni-t -i fo t'l •! r tb-'in ■ 
.sihrs m.ist. Is of tin* town; it siill-pd 1 ! 'h!'. i. ni tim.s l‘p»m 
in.*, ml Mil -in, ]til l.ejr, .md m e"'..ii p* 'Ir. i :ng t iu’ I 'ii ii .on I '! 1 1 b 1 1 n - 
till ami in tin* l'i*i;iniiii]g ol tin- I.’uli. Kiiig Rim'-, win. b.'i.l 
in.nle it liiswiliter ir->n!' m.-, lioWi i‘. --.m-'-d li.nl' , ai* . md lii.mu- 
t,i.-tiiii*s ag.iin to tlouii-h. I’ml. r I’l.imi- I., tin- «li - 'll-' ‘t.-'l eou- 
.-"t.ibb* dl* Ikmibi.ii \.»july bi -n-^rd thr town witli tin* nnpmal 
lop-. ^ in CeJl. huiing tin* w.ii-s ot p ligion. M.iimjIIi -^ look .m 
;n tiM- p.iil sigain.st tin* Tioli .,t.iii; s, ami long P-lii-. *1 t'> a. klnw b-d';'- 
lb 111 V l\. M Im li'S-. of thr .Mil iml llb.'ltns ol l In* toW n 1 loll-'ht 
o»i in-w' ilidnibaiif. .s uml.r tin- Ei’oiul.*, wlmli l.oui-" XIV. . .im.* in 
]'»ison 1«» siipi'rr-ss. Hr took tlm town b\ .stoiin, ainl b.id Foil -si 
Nii’'»la-.ro|isti m-tnl. .M Msrlllr-s trpt'.ifrdly .siillrP*>l flolll tbr pi ii;il( , 

.md .Ml '-[.isl.-nii'’ i.u;'.! fioin M.iy to May 17-1 witli . \ . i.l , 

f.'i w lii'-h it i-s ulnn.st iiiijo-ssiblr t'> tiinl a ]i.ii.d].-l ; I’l h pi' 

Cb' ^ lli. 1 Ro-e, .md "tlujM iiumoit'di.md lh.-msrl\. ‘w '!• ii"'i'_* 
.m l .b*\ ot ion. 

ttiillu;: tin- l\r^oluti^m tin* petiplr rosi* . 1;.1111 t !'•'■ ^M’-’". iny, 
wh'i U]» to that tiim* h.nl .'ovriimd tin* eoniinM'.’. J ii ’::.* f-ip’r 
thry irlu-llrd .igsilJisl 1 b'* eonvriit ion. !>ut W' P PI'-- l '’\ s '•ill. -I by 
C.-nei\il Carti’an\. The \v:irs of tlm empur, i-y t sru-p* 

blow tu ibrir ni.iritinie eonimeree, e\rited ll,.’ I’.atP •] 'll !l I mb. (bit 
aiit.s agaiipt Ts'apolrou, who .i.ioidmgl^ b iib '1 wpb . nt im -laMii 
lln* P.'turn of tlm Rouibons .md tlm ib-fiil '-f .’'ilo'i. tin- m-ws 

of tbe kitUr provoked a. blood} p.mmui m tin- t..wn e.M’Mid tbov 
bUspecU’d of imperialism. Sumc 1^17. ibe pp-pepty.l tlm city 
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has received a considerable Impulse from the coniiuest of Algeria 
and the opcMiiiig of the Suez Canal. The completion of the canal of 
the Durance has covered with verdure the formerly arid country 
fcnrrouuiling the town, and the made in the old part of 

MarM'illes IwvH improved it*? SHiiitary cuuditiou. (G. ME.) 

MAUSH, Gkorge Vekktns, LL.D. (1801-1882), 
AnuTicau di[)lomatist ami philologist, was born at Wood- 
stock, Vermont, Jilan h 17, 1801, graduated at Dartmoutli 
College ill 1820, and practibcd law at Burlington, Vermont, 
devoting hiinsidf also with ardour to philological studies. 
In 1837) he \\as eluc.ted to the State legislature, and in 
1812 lie became a nicinbcr of Congress. In 1849 he was 
^appointed United States minister to Turkey, and in 1852 
discharged ubo a special mission to Greece, returning to 
Vermont in USo.']. In 18G1 lie became United States 
mini^tL‘r to Italy, and died in that olliec at Vallombrosa, 
July 21, I>S2. 

Hi-. ' !:; ( piiMiMu-d works an* a Cohipnidtouti (tmmmur of t/m 
OJ'J /',/ i»/' Ln>ofU(i[p\ 18;JS, eompilod and tr.iiislatfd 

troiji 11 m- gMiiiin ir of l\a^l\ ; ilo'- Camcl^ hh O/'yannafion^ Ifahifs, 
viiJ I ISoii; Lichurs v/i the Enyliak Laiiyiiaijc^ 18G1 ; TJo' 
(ht’jm and Ih'^fnri/ of /A*’ I'iiylish Lonifitioje^ Man and 

yiitdri\ 1S<51. 'Phe ^\^)Ik, largely was issued 

iniil. r Hu* tillo The Dtiih ns Modified hif Jfumnii AeHni in lS7h 

]\fAliSUAL (from Old High (lerinan marnh^ horse, and 
.syvf/c, care taker), in its original signitication a servant of 
the royal was afterwsirds a title given in 

ditlerent countries to the Lohier of various high otflcea, 
military and civil. In the time of riiilij) Augustus tlie 
commander of the French forces was called the marshal of 
France. Under Francis 1. the marshals of France became 
two ill number, under Henry HI. four, and in the time of 
Louis XTV. their iinuiber was raised to twenty. In 
England the marshal was a high olficer of state as far back 
as the 12th century. In the end of the 12th and first half 
of the 13th century the ulliec was conferred on the earls 
of Pembroke-, from whom it passed by female descent to 
the family of Bigod, earl (»f Xorfolk. The dignity of earl- 
marshal was afterwards lielJ successively by the Idowbrays, 
dukes of Norfolk, the Howards, dukes of Norfolk, and the 
earls of Arundel and Norwich. Under a grant by Charles II. 
to Henry Howard, earl of Norwich, it has descended to 
and continues in the line of the existing ilukes of Norfolk. 
The marsh'll was in feudal times (in conjunction wdth the 
constable, a still higher officer) the judge in the court of 
chivalry, which liad cognizance of ijnestions of honour and 
dignity ; and, when the king headed his army in person, it 
was the nv.irshal who selected the proper spot for the 
encampment of each noble. The constable’s powers and 
duties were superseded iu the reign of Henry VIII. ; but 
the earl-inarslial is still the hi;ad of the Herald.s’ College, 
and appoints the officers of arms. In Scotland (an 
orthograi)hy resembling the French marcichal being adopted) 
the ofliceof rnarischal, probably introduced under David L, 
became from the l-lth century hereditary in the family of 
Keith. The Scottish rnarischal became an earl under the 
de.signatioii of “ ( arl-niarisclial ” in 1 1.58. Marischal College 
in Aherdc ii was founded and en(h)wed by the muiiiticcncc 
of Genig(‘, 5th earJ-marisehal. The dignity came to uri 
end by the attainder of ({eorge, l()th earl-marischal, iu 
171G. Tie* military title of field-marshal was at first 
bornoved by tlui (h rmaiis from the French innnrhdl de 
rhiDDpH ; and in tlje 'J’hirty Years’ War it mejint much 
W’bat quarterma .ti'r-g*.ner.d does now. It was not till Ia.st 
century that the word in dignity so us to signify the 
highest military dignity ex(y’j>t. that of cornmander-in-ebief. 
It was adopted into the iJiiti^h military system from 
Oermany,- ' the first fiehl-marshuls being John, duke of 
Argyll, and George, oarl of Orkney, made so by George IL 
in 17.3G. I 

MAItSHALL, Joir.v (175.') 18.35), chief justice of the 
United 8tat(‘.s, was born in Fauquier county, Virginia., on 


Sfipt8mb^4^' 1765; As lieutenattt and .WptIdW 
in the feVoltitSoiiary arttiy fito 1775 to 1780P 178.^, 

he began the practice of the 
removed to Richmond. At various 
1798 he was elected a meniber of legislature,., 

in 1788 a member of the Virginia Gonveuti0^iof;tho‘rati^^^ 
ficatiou of the constitution; in 1797 ho 
ordinaiy to France, and in 1799 a mem^r of l^ngi^s}^ 
in 1800 ho became secretary of state; an^ott Jfauj^ary 
1801, ho was appointed to the chief justicesi^^^luch, 
position he held until his death on the 6tti of ' Jd||^,V18357 
Ylarshall as a lawyer soon rose to the first 
Virginia bar, and acquired nlso a national roputfdmii;, In 
the Virginia convention of 1788 Lis inttuenco'w%;.ao^ud 
only to that of Afadison in securing tho^adopt^^'^bl/^^^^ 
constitution. But, unlike Madison, he contiiiu^;.,!l|,ndcit 
tlie constitution, to&ii[>[)oi't the administration of 
ton and Federalist measures in general. It wa8;f|; ^hief 
justice of the supreme court of the United Stat^, lip^^fi^yer, 
that Marshall wmn lasting fame. His reports, filling, a^put 
thirty volumes, form a work which time will only.render 
more valued. In the expounding of public law, whether 
international or Hlate law, his talents found thdfi freest 
scope. In these depai tinents of jurisprudence general prin- 
ciples rather than authority must bo sought by the jadgOi 
and in their application Marshall lias had no equal iipom' 
the American bench. It is the peculiar function 'pf the 
supreme court of the United States to interpret the coQfiti- 
tuLion and to guard it from the encroachments, of bpth 
national and State legislation. To this duty Marshall' 
brought his great and just powers of reasoning, as well aS' 
those broad views of goveiamunit which, during thp’thirty* 
four years of his judicial career, gave to the coDstitttioni. 
the liberal powders which were necessary to its dpTAhility;' 
“The constitution,” says Judge Story, “ since its adoption; 
owes more to him than to any other single mind foc its 
true interpretation anil vindication.” Sco biography by. 
Henry F'landers in his L\vt& of the. Chief Justices^ VoL iL .. 
AtAUSlTAlib ISLANDS. Sec Microxesia. . ‘ , u ^ 

MAUSHATd/r()\VN, the county seat of iMprahattv 
County, Iowa, Unite«l States, is situated on thu^Ioifa 
river at the junction of several railways, and in tho 
of a grain and stock piodueing region. Among xU nupp^eih': 
oils industries are sugar-refiiiing, waggon -making, ari^xthSLi 
manufacture of barbed steel wire for fencing purppie^/ 
3'ho population was 3218 in 1870 and 6240 in 1880, 
has since increased rapidly. v 

MARSH MAN, JosnuA (1768-1837), a Baptist. Wia-) 
sionary and Oriental scholar, w^as born on April 20, 17^, 
at Westbiiry J-«eigh, in Wiltshire, where he received ' a 
somewhat defective school education, and aftermrda 
followed tlie occupation of a weaver until 1794,- whep.hA' 
removed to Bristol to take charge of a small school 
Meanwhile he bad been diligent in the cultivation qf^his 
talents, w'hich were naturally good ; and he W&sJalroepdy 
mail of considerable acquirements when in 1799’he^ #a8 
sent by the Baptist Missionary Society to join their ettilb* 
lishment at Scrampore. Here, in addition to thedisohArge 
of his more sj)eciai duties, he engaged with succ^iil^. the; 
study of Bengali and Sanskrit, and afterwards ojj! 
and acconqJished numerous literary ta&K&,' the 
purtant of which are mentioned below. He robt^iyi^v^e 
degree of D.D. from Brown University, U.S.Ay'ffij'lSH* 
His death tuik place at Scram pore on Deceinl^F:IJf^i837. ^ 

Dr Marsliiimu tmuhlutcd into Chincso the book the 

Oo.q)(:l.s, uiul tin* Fqiisilt » (»f Puiil to the Romans and 
ill 1811 he pukli.sbrd Th^: Works of 
Original with a TravslcUion^ oxA in iSlf . hiSi^ 

He w*aN also the uijtliur of Elenmits of 
liminary JJisscrlation on the Ohantekrs ki^ 

HiG Chinxmc^ uud was associated with Cmy df 0 



a Bennli'Ilngliah dictlonaiy. See J. a 
Tim»ef Manhman, and W^ard {i 


Matshitaan’e Lift and 
. vote., 1859). . , , 

MAIlSXQXiX {l4i»^E^^ MiJtdiuua), Luioi Ferdinand, 
'v<6oldtor and wvjt^ 'waa bora at fiologntt, July 10, 1658, 
v; and died eity, November 1, 17:10. After a 

‘ c^nsidet^V^coii^e. of study in mathematics, nutural 
' iistoiy, ooA^tomy, he visited Constantinople, and on his 
retocQ tp.(%Jct8t{eb4om offered his services to the emperor 
‘ Leopold, ti^ ai.K'ar with the Turks (IG82). Wonnileil ' 
;>iand oap.tul^h\ an action on the river Haab, he was sold ' 
i«'to a pasha, hnd 'Accompanied him to the siege of Vienna ; ' 
;i>at in i^ his friends purchased his release, and at the 
close' of „the^ Avar he was appointed commissioner for li\iii<^ 

^. the new D^matian boundary. In 1703 he was .sei oml In 
:ry'OOmmra$)W the. count of Arco when Alt-Broisaeh was ; 
'^jabrrejorillwtb the duke of Burgundy ; and, thongli popular ■ 
y.Opmipn acquitted him of blame, Marsigli was (‘adiiered i 
ly'when Arco was condemned to ilcatli. Devoting iiimsi lf 
/ • to scientific pursuits, he visited Switzerland, and si>ont a 
pi considerable time at Baris and Marseilles. He w ent to j Lon . 
•'^in 17C^ at the request of Clement XL, but soon rctiiriu I ' 
^ to Marseille to prosecute his investigations into the physic 1 
j^*:^nature of' the sea. In 1712 he presented his st ientil e . 
V collections to his native city, and thus gave rise to lie* 
Bolo^'a Institute of Science and Art ; and about thci san e ! 

, timbre established a proas, including founts of Orient 1 . 

• .characters, for printing the publications of the society. | 
Marsiglfs own worlcs were valuahl« con tri but ions to | 

I brought out in very handsome style. Best known are hisemious i 
' nhyaical history of the sea (Italian, Veniee, 1711 ; Kivnch, Amstei - | 
Ijkm, 1726), with a very laudatory preface by Ikw^rlmavo ; L\fi t 
de VJSmpire (Amslcrdani, 1732); ami ihnnthu^ ! 

’ T^nMaq^'MysiciLa (Hague, 172(5). This last, of which only thm.* j 
vhundred^and seventy-five co}uca were priiitc.d, consists of si\ hu^ c. 1 
Colid yolumos illustrated by nearly three huinired maps an Ungra - . 
f ingSt'and furnishes an exceedingly c1.il>onteiu*i‘ouiit of (Ik* course 1' ' 

. .’the Danube, of the towns and anthpiitic.s ulon^ its baiik'<, of } s \ 
(/bixdi^ h^ts, fishes, &c. See Fontcnelle’s I'hfjr uj Mt'ttt. <A’ CAou\ ; 

. '/ Paris, 1730 ; Quincy, dc Moim. U Comte dc Maniql ’, 
.^,dZuricli 1741. 

> MARSTON, JoHK, was one of the most vigorois 
fVcatjlista and dramatists of the Shakespearean age. 1 e j 
« ^tvaa ptobably some ten years younger than Shake.'^pearo | 
.y^]9e‘bd8 been identified with a gentleman cunimonrr of | 
yffirafietwde College, Oxford, who entered in 1501, and was , 
^f^nfutted B.A. in 1593 as the eldest son of an esquire. | 
this is the same John Marston that W'as buried in the | 
Church in 1631, under a tombstone Oblirluui j 
..^.S^ne^the identification of him with the[)uetis iiiostprob' I 
.‘ably light, for one of Marstou’s must singular poems is a 
'* prayer, to Oblivion — 

' ** Let others pray 

, For over their fair poems flourish 111 
• , .. as for mo, nungry uoiivioii, 

'' V/" Devour nio quick.’* 

superfluity of learned allusions and Latin (piota- 
' /tioiis Marston proclaims the fact that lu! was 

SL uni^rsity man. He entered the field of letters in 1 b9S, | 
as a/il^t{rist, with a Scoim/e of Villa n^. ITe was pro- i 
f^qqly, an. imitator of Juvenal, but he wrote rather in the ; 

Skelton, and speedily earned .something like ' 
as a coarse ribahl buffoon of astoin.^h- , 
^^W»f.girding at the grossest vices of the time in | 
words stript from their shirt .s.'^ There was j 
|fr^mpre.*ofi,thi^'good-natured chuckling bulloon than of the , 
.cynic li^.^S^4r8ton’s satire, though he did profess uniuoa' red 
aebi^n jot and fopperies of his ag(*. The co use 

.^1 ''energy pours out as if ho loved .mg 

^l^^lab^age'jfilbirb' than he hated the subjects of his ridi( iile. 

/ and Adonis was one of Marstonks irst 

Imar/e (1598) the wamin; of , 
S;j;i(Si6jaij|' (Jtifon of loye is very roughly but ’ 


cleverly parodied. The freshness and vigour of Marston's 
vein brought him at once into notice, lie is meniioned 
(misspelt a.s Maxton or Mastonc) in Henslowe’a Dianjj in 
1599, as “the new poet*^ receiving j.uynicnt us pint author 
of a play ; and in the same year he was i)r«»bal»]>' lidiculed 
by Ben Jonstm as “Carlo Bulfone” iii /w-/// Mnn oat of 
hU llthtifnir. He and ].)ekker^liad a biiiimu, (pmrnl with 
Junsoii arising out of the latler’.s attack upim tlu'iu in the 
Pof/itsff'r (kco Dkkkior). ^J’he liter.uy incinic. Wi vy^ rc- 
eoneiled ; Marston for.sw()rc literary l]Uall^■l.^, a 

play to Jonsuii in terms of high eulogy, and wm.-. eonji/med 
witlidoiiMUi and Cliapman in the play of A'asftnnd J/n.' 
some iM)liticjil allusions in wliieh nearly rust the aullj«)js 
their cars. Mar.'^ton wrote comparalively few 1'^^^’" 

lisbed i)> (jniek snccession at the follow ing dates ; Anl*>/n\) 

am! MfUidit (160*2); Aulonio's Jltruhir (IGO'J); The 
Mafroutmt (1C04, his lirst and iim.st jmwfrfiil play) ; 'The 
Dnli'h CotirUsttn (IG05); /\(nrsifi(sffT (1606); Siffdamidm 
(IGUG); What Wnt Will .Mar.stoii tin n apparently 

left olf play w’riting; if he lived till Hiol, tliere is no 
explanation of his sudden .stoppage. There is very littlo 
eoiistriictive skill in his plays ; the [»lots are uninteresting, 
lie does little more tluiii send a i)n»ee.''sion of puppets 
a(‘n»ss the stage, one or more of wbieh “gird at ” the 
others- very “loose libertines” and vi-ry lontemptible 
some of them —in the aiitlior’s own rough vein of .satire. 
One scene in AntoiVot ami Millila was iiau-h admired by 
Charles Lamb, and either suggested or w.is suggested by 
one of the most powerful situations in Kimj Lmr. But 
the ])ass:igc taken out of the body of the [>lay gives a very 
misleading idea of its general tenor, or of the general cast 
of Marston’s dramatic w'ork. 

MAIL>SVAS was a Plirygian god, whose name has passed 
into Cri'elc mythology. It is liardly possible to di.-^eover the 
real basis of the legends, as their original form has been so 
much altered. Marsyas was the god of a small liviu* which 
rose in a cave in the agora of Cehen.e, and Hows into the 
^fivander. In this cave was hung a Inde, whie]» according 
to the story was the skin of MaiMas sus[>ended there by 
Apollo, When Athene threw awa^ her llule, Marsyas 
found it, a subject represented by tlu- scnl[)tor Myron. 
IToud of his skill, Marsyas challenged Apollo with his lyre. 
Midas llio Bhrygian king, a[»poin{ed jndgt*. in the contest, 
preferriMl the flute-player, and got his asss t^ars in reward 
tor his stiq)idity. The conte.st and the [Mmirtliment of 
Marsyas, wdio was flayed alive by Apollo, w» ie fre luent 
subjects for Tlreek art, both vasequiirUing and M*ulpture. 
There ran bo little doubt that tliis acconni has been very 
much altered from its nali\e Bhrygiiin form l»y the Attic 
comic poets, wdth whom Mars} .is was a favi)iirite ch.uacter. 
AVith regard to the Bhrygian god it is diHu ult t») say more 
than that he and Sileiui-^ and Mida.^ aie assoeiated in 
legend with Dionysus, and that he must therefore belong 
to tlie cyele of legends of C’ybelo (see Breller, Hr. Mythd.^ 
i. 508). The flute w'as the favourite instrument in tlie 
worship of the gudiless. LSacrilioes were olTered by the 
pCAtple of Celienai to Marsyas, and he helped tliem against 
the (l.ilatians (Bans., x. 3('). A statue of Marsyas was 
erecte<l in the iLornuii Boruru ami in other toun.-^, and is 
said to have been a symbol of liberty. 

MAliTEN,^ the name of a group of animals con-titm ing 

* P.Y .tU authors of authoiltN, .is lhi> , .v 

tin* wont i> wiiUtMi “M.iitiii,” hut tin- I--" i • ' 
iioN\ p m j.illy it'.snvM il hy way ot ilisliiK lion foi tin- hid, < Si lu i in 
T ill* wold, as ajiplu'd to tin- ainiiial lu-ic di-MTihid. »< i- ’---L 
('.loiivuii .lud lloiii.iuu* hei^ua;;*:.^ ; — -(h-nn.iu, ,ii'i r . r * !i. 

Swt'di h, nnff'd; Uani'di, }u<(<ir\ i*’n;'rh'h. ; i/.'.'f'i ' ■ 

I'iififit, .uid Fn iwh, intnt-' .and m t '. h .i’. : *<> 

and i.i'fi foi'i l!a ; ^tiaiiish and Bortu-juf'-i . f' / ■ 'n ! lo 

u^i- in the I’onu 7/nt/‘0'.s- t Marti. d, 75- '5' , h 

8.(1 iiM l.atiii Wool. iLs it not lo'.in.i iii I'l.’.v 1. . < 
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a Bmall but well-defined section of the family Mustelidst, 
belonging to the Arctoid or Kear-like division of the order 
Carnivora (see Mammalia, pp. 439, 440 of the present 
volume). 

Tin ^eiius Mustiht^ as restricted by Cuvier {Regne 
Animal^ 1^17), contains a very natural assemblage of 
aiiinnils connnonly ciilK d Martens, Sables, Polecats, Stoats, 
Krinines, and AV easels, all closely allied in structure and 
habits. A structural division, however, occurs between 
the two iirst-nanioil and all the others, especially shown in 
the presence of an additional small premolur tooth on each 
side of (‘ach jaw ; and, availing himself of this and some 
other minor characters, Cuvier divided tlis genus into two 
subgenera, for the lirst of which he retained the name of 
and to the second iisj^igned that of Putorlns, 
Til rce years later Xilsson {^Skaud. laitna, 1820) definitely 
constituted the two groups into genera, applying to the first 
tlie name of by whi(‘h the animals eoni[)osiug it 

had bi'cn generally designated by the Latin writing zoo- 
logists of the preceding century, and keeping Afnsttla for 
the more typical AVeasels and their immediate allies. 
Later zoologists luive been divided between the iioinencla- 
tiirc of Cu\ier, which has the priority, and that of Nilsson, 
which on other grounds is prefi'rable. Those wlio adopt 
the latter alUriii that Cuvier's names, being only used by 
him in a subgeneric si iim*, and not binomially, need not 
be ai»[ilied generii'ally ; but this is contrary to the practice 
usually followed ill such cases. Others avoid the ditliculty 
by not breaking up the genus at all, and so ai»ply the term 
Must via t() all the s[»ecies, Tlie result is that the generic 
name of tlio Martens in imnlerii zoological works oscillates 
belvNcen s and Mustvify according to the views of tho 

writer. 

The following cliaracters ap[»ly to the rorttrieted group of 
Martens pro[)er, by whatever name they are called, llody 
long, slender, and very ilexible, tlioiigli less s«» than in tlie 
tnu‘ \\'ia>els. Head solm•^^hal triangular; muzzle [»ointed, 
the iio-e cAliiuling a little beyond the lips; eyers large and 
prominent; eaiN cunsjiicmms, bnmd, somewhat triangular, 
rounded at tlie emls, furri‘d outride and in; limbs sliort ; 
fe«.t rounded ; toes short, tive on each foot, all with short, 
coini>ri‘-^i tl, ciirvetl, shai ]> ]»()inted claws. hJoles densely 
furred between the naked pads. Tail moderately long, 
more or less bushy. Outer fur long, strong, and glossy ; 
a very abundant sj;fl under fur. 

Vertebra*: C 7, I) 1 4, L ti, S 3, C lS-23. Skull elongated 
and dei)re.-.-'ed. l acial [joilioii modi'rate and rather coni- 
pn*."^t*d. /yg«»inata arched and wide but .slender, J*ost- 
orbital proce.-j.se.s small. Ainlituiy biijla*. large, but not 
very glob(j.-e. A! audible w it li a strong triangular vertical 
eori>noid process and a well-de\eluiH*d angular [U’oeess. 

Dentition : / e J, J, m \ ; total 3S. Opper incisors 
in a straight transverse line, rather long and coinpresscil ; 
fir>t and second subeiiiial, tliird considerably larger. 
Low'ei‘ inci.sors very small, es[)ecially the first, and erowMcd 
together, the secuial placed rather behind tho others. 
C uiiiiC.-^ long and sharp-j)ointe(l. Upper premolars : first 
very small, with sini[)le crown and one rout; second and 
third iK'arly e({Ual in size and two-rooted, with .simple 
c(>mi»resfted shar[»-pointcd crowns, with very .slightly 
di-veloj)! fl accessory cusps ; fourth (the .sectorial) with 
blade e()n.>i.''tiiig ehielly of the central and posterior cu.sps, 
the anterior b‘ iie/ nidiniftiitaiy, inner tubercle .small and 

mid AL'iituil lliti ii.lM.diC'd funi^Tjn vfii.l-i iiit<» Ids Lrifiii. It 
etyiic»li)'/y li.i . Lfi II I nMi«- li d the ({criii.'ni “ iiiuiti in,” t 

twiiJiM.t. A iMiiii-l ll.iiiii.iiii. n.iiiii- f.ii 111!' f'.’iiiii- ftnna^ i 

}c\v\\*]\ fmntn ( I’. M.iitcii’s ri-lu r TlmTiininrri,” in Ih- 

Xnnliuft'jiht t'l' •! i ^v*l. ■! , )i''70j. Tl)<; tl'lJJl ** .Miirtfll ('.'it,** lifu* 

u-.i.*d, .'I ini iiici. li.r lli'.ii'/li iiiu-w in .si/p, fjniipni 

.ajijH-iO.iri'i*, nml Imhit'', U ^ t me nliinitiL-s ;iru in>l Pdidu^haX, 

a-t uinted iilsjvc, with tlic iji.-ar.s. 
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confined to the anterior part of the tooth. True molar 
tubercular, about twice as wide transversely as in the 
antero-posterior direction, having an outer, more elevated, 
but smuller portion, bearing throe blunt tubercles ; to the 
inner eido of this the crosvn is contracted, and its surface 
deeply hollowed ; it then expands again into a broad low 
lobe, with the central part elevated, and a raised, even, 
semicircular, sliglitly crenated internal border. Lower 
premolars : first very small, simple, and one-rooted ; second, 
third, and fourth increasing slightly in size, with high 
compressed pointed crowns and posterior accessory cusps, 
best marked in the, third. First molar (sectorial) with well- 
marked bilobed blade, — heel scarcely more than one-third 
of tho length of tlic tooth, and a very small inner tubercle. 
Second molar .small, single-rooted, wdth a low, flattened, 
subcircular or oval tubercular crown. 

In geographical distribution tho Martens are limited to 
tho northern lu‘misphfM’e, ranging throughout tho greater 
part of the northern tiMiipcrate regions of both Old and 
New Worlds, as far north as conditions of existence suited 
to their habits are met with, and southwards in America 
to 35“ N. lat., while in Asia 4)iie species is met with as 
far as the island of Java. 

The various sfx'cie.s appear to be very similar in their 
habits. They live in woods and rocky jJaces, and are 
thoroughly arbon'al, .sjiending most of their time in trees, 
although diisccndiiig to tlie ground in quest of' prey. 
They climb with great facility, and are agile and graceful 
in their niovemc iits. Some species are said occasionally to 
resort to berries and i>tlier fruit for food, but as a rule 
they are strii tly carnivorous, feeding chiefly on birds and 
their eggs, .^iii.dl nmmmals, as squirrels, liares, rabbits, 
ami moles, but chii‘lly mice of variour kinds, of which 
they destroy gieat numbers, and occasionally snakes, 
lizards, and fiog^. fn proportion to their size they aru.j 
among the must IJixultliirsty of uni mala, though less so' 
than the line AV'-asiIs. The female usually makes her 
nest <»f moss, dried leavei^, and grass in the hollow of a 
tree, but sometimes in a liole among rocks or ruined build- 
ings, and ])roduce.s .several young at a birth, usually from 
four to six. Though wild ami untameable to a great 
degree if eiqilured wlnm fully grown, when taken young 
they are very dueile, and have fretiucntly been made pets 
of, not having tlm strong uiqileasant odour of the smaller 
The conimuii European Marten appear.s to 
have been partially domesticated by the Greeks and 
liomans, and to liave been used to keep houses clear from 
rats and miee befon* cuts were introduced.^ In the .same 
way, according to Hodgson, an allied species, the Yellow- 
bellied Weasel {Muslt'la. knthiah), “is exceedingly prized 
by the Ne[)alese for its service in ridding houses of rats. 
It is easily tamed ; and such is the dread of it common to 
all murine animals that not one will approach a house 
wdiere* it is domiciled.'* It is, however, to the great value 
attached to the pelts of these animals that their importance 
to man is chiefly duo. Though all yield fur of serviceable 
quality, tho commercial value varies immensely, not only 
according to the partieidar specic.H from which it is obtained, 
but according to individual variation, depending upon age, 
sex, sea.sou, and other trifling circumstances. The skins 
from northern regions are more full and of a finer colour 
and gloss than those from more temperate •climatos, as are 
those of animals killed in winter compared to the same 
individuals in the summer sea.son. The caprices of fashion 
have, moreover, set wholly factitious values upon slight 
shades of colour, recognized and named by experienced 
furriers, but not indicating any specific or other distinctions 

^ ',Si*c l{(jllL*.ston, “Oa the Domestic Cats, Felis domesticus and 
irfHstrla fniuti, fjf Aiicieiit .and Modem Tunw” Jwriml Anatmny 

and Physiuloijyt vol. ii. p. 47. 1808* 
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of whicli zoologists have any cognizance. Enormous 
numbers of ' animals aro annn^liy caught, chioily in traps, 
to supply the demand of ^tbe fur; trar}ei. Si W and North 
America being, tbii^^prin^ipal localities from which they 
are obtained,. y ^ j " 

With the exeeptioii of 'the Pekan {M, pcniianti) all tin*. M.art<‘ns 
are 80 moch^alike in' size, i^eneral colouring, ami rraiiinl ami 
dental char^tCrs’ that .the disrrimiuation of the spci it 's, and nssigti* 
ment of the' proper geogrnphif;al distribution to each, Ims lit-cn a 
suhiect which' ^B8 sorely porplrxrd tho ingi-nuily and path-mv ol* 
zoologists* , pjfo following desmption by Dr Klliott Coui's .4' th.‘ 
.external ch£^^ra of the Aiueriran Pine Marten (J/. nnirricann) 
wll apply aVmABt equally well t() most of the others. “ It is al imisl 
deacribo the colour of the Pine Marten, exeept in 

g eneral t^ritos^ withoilt going into the details of the emlh-.'.s 
iversities occasioned by nge, sox, season, or other im idents. 'I'lie 
*browu/ of a shade from orange or lawny to 
hlackish; 'the tail and feet are. mdinarily the darkest, tin* lu-ad 
tightest, often quite whilisli ; the cars are usually riinned with 
W'hitish 5 . Ch the throat there is usually a largo tawny-ydlowish er 
orange-broWn patch, from the eldn to the fore legs, sonulinus 
eutircr ’SOlhetlmes broken into a nuiulxT of smaller, iiregnlar 
blotcheSy SOTnetimos wanting, sometimes prolongisl on the \\h«tl<' 
under surface, when the animal is hieidor lik<‘. a Stoat in .summer. 
Tho general ‘brown' has a greyish east, as far as the niider fur is 
concerned', and is overlaid witli lieh lustrous hkiekisli -brown in 
places where tho long bristly hairs ]iivvail. The, e,law.s are whitish ; 
tho naked llOse pad and whisker's are. hlaek. 'fhe tail oeeasionally 
shbwH interaperaed white hairs, or a whiti* tip.” 

The'' species generally re.e«igni/ed asdistim taretliofnlhiwim^, tie- 
first fire belonging to tin- Old ami the last two to the X*-\v \V(»rld. 

Krxlcheii ; the lleech Marten, Stone Marti*n, or 
Whitc-breosted Marten. — Di.stinguislied from the following by the 
greater breadth of tho skull, and some minute but eonstant dental 
ohuracterSy by the dull grey ish -brow u eolour of the. fur of tin* up|M r 
parts, andHhe pure w-hitn of flu* throat and breast. It inhabits tie* 
I greater '^art of tho Continent of r.uro])e, hut is more soutlu*rn than 
the next in its distribution, not Ixdngfouml 111 Swetlonor Nbuwav, 
nor, according to the rceout iirve.s ligations of Mr .Mston. in the 
'British Isles, although included in their fauna by all «*arli( r writ. is. 

2. M* nmrUity Linn; Mortc'i sifhuttiiut^ Nitsson ; J/. 

Fleming; the Pint* Alarten (see figure).— Outer fur ri( h daik 
brown ; under fur reddish grey, with 4-lear yellow tips ; bn-.isi .spot 
uaually yellow, varying from luight orang** to ]).de eii-ain-« oli.in 
'or yelfowiBh-white. Length of he.id and body Id to 18 im ln-s ; <.f 
tail (inolnding tho hair) 9 Ui 12 inches. This sp<M ies i.s exteiisi\ .-ly 
» diatribnted throughout northern Kuropeami Asia, and wasioiuurly 



-/DrejopOem Pine Marten {Mifstch* marfes). From life. 

'scommoil ini most |)urts of Great Hrituin and li'ehimt. Though 
commonly called “ Pino Marten,” it does m»l ajuu ur to have any 
speciaLproference for coniferous trees, except that, iiia.snnrch as they 
CofistitniteVtho 'gtenter proportion of the forests of the eonntrii s 
which iff inhabita, it is more often mot with in them than in any 
•tlior. tPith-libgard to its recent ocerriTence in tlie British Isles, 
Mr Alston writ^in iW. of ZioL Society of London, 1879 
‘ AifiOtt;{h greatly Vedaced In nuinl)ci‘M by pi'rMvntlon, it /itlll niuiimiin- it-* 
in ths lirUder diatrlcta of Scutlaiid, tho north of EiiRlunii, Wuh-N. unti 
^d ; and oceaido^ly speeiinem are killed la cuuntiea where the speck"} w.i*f 


though^ have been long extinct. In Scotland it is still fotind, though com- 
paretlvdly rarely, in the Lews lunl in most of tin- Highland niAiniand connticM. 
being perbapa moat abundant in Sutherland umt l{oss*sIiin*, efspeciuDy In tho deer 
forests. In the Lowlands a Marten Is now u \,r> great raiitv; but a tine 
example was killed in Ayrshire In the w Inter of Ikt:* tc. i u t ite hoi t h of England 
Mr W. A. Diimfoid says the siiecies Is ‘still ph-titiful' in iho wilder prirtH of 
Cumlkorlond, We.itiiiorelond. and l 4 niirti.HhJir. iind in l.nudltislihL* M-vcni) liuvi* 
been recorded, tho latest killed in Viy Mr t’oid. .iij\ ’ in Noifoik ono was 
shot last yesr ; and I have niysclf examined :i tine cxuinitie whuh was hhnt in 
Hertfordshire, within 20 miles of London, In Deteiiihfr is;.'. In I .ni'^i'tvhin- the 
last i.s said to hilvi* been killed in 1804; but 11 spceiiiim f.cMiin-iI i-i fhimpshiru 
alioiit forty years ago, and ain»rln*r in Surrey in 1SI7. In It. I.imi tin.- fnil.twiiig 
oounth-s wen* eniinn-iated by Thompson as h;ihit«ts ol this hum-gnl, 

l.«>ndoii(t('rry, .\ntrliii, Diiwii, .Vnnugh, J'<‘i*iiiiuing)i, l.oM'jfonl, <J.iIw:iv, '1 iin>i‘iiny, 
folk, ami ki'iTy. Tlie (\it-crann Is probahty now :i j.in i himii.iI ,n Ir.-lan.l 
lli.ii) it was win*n Tlioinj.soii wr.ite ; l.iit it still in -..hk.iii .Iivtiuts, 

c-spi'i-ially in ('ounly K.*ny, wlieuci* the soek-ty h.-m i.o-Im'I l.\iTi;; 

r\HHipli-H; nnil rrufcssur .\. I.« llh Adam.s .stairs lliai it has Ik . u •'i-i 11 <if Lm- 
>eai.s cM'n ill r.mnty iHibllii.'' 

8. J/. liltrUiiut, Linim'Us ; tlie Ssibb* (Cl. im.in, Znt'i ! ami 
Ztiit \ SweiUsb, SLfln'l'y liiissiiiii, sulut, ;i wnnl jiifib;ibl\ nl I’liranuin 
t.iigin).- ('lo.sely resembling the la.st, if ind.-ml ililb’iiiig inun it 
ept in till! tpiality of tho fur, which is the most Iiiglih ol 

that of all tho grouji. FouikI eliieily in ea.stnn Sihoiia. 

•J. J/. Jhti'iijolit, PnuUliioit ; the Imlraii Marten.- Iiiiiahif.s tlie 
soiilln-rn .slopes of tho IIiinalayu.s, tlii! Nilgiri Hills, tho interior 
of feyloii, (he Malay iViiinsnIa, ami Java, 
a. J/. utrlmupn'i, Wagm'i.- .biiian. 

t>. JA itnuncoiKt, 'fuilon ; tlie Xoith -\ini 1 i.-MTi Sable or 
Mniten. A sperie.s so i los.-ly allied to (lie FnM']MMn IMne .Maitf'It 
.ami Asiatic Sabh* that it is very dilliciilt to assign constiint dis- 
tiiiguisliiiig eharactei.s between them. 'I’he iin[»ort.ini‘e of tho fur 
of tiiis animal as .an article «.f eoinmeirf! may Iw jn.lg.-.l <4 from tin 
fact tb.'it l.^ijOOO skins w« n! sold in one yi ar by the llird^r.n’s Hay 
Gompanyas long agt) as 17fo, ainl tlii' nion* ni.-nl annual imjmrts 
into Gn at Ihitain have i-xce. dul I00,<i00, It is onlinanly l auglit 
in woiHh n ti*a[is of v« ry simple eoiistruetion. In-rug little eiielo.sure.s 
<4‘stak.-s or binsli in wliii h the bait is plaerd iiiion a trigger, with 
a sluiit n])iighl slii k snppotling a log of wnid, wlm ii falls ihk)!i ibs 
trill on the slightest ili.'.tuiharice. A line .4' sin !i traps, .-.-MTal 
to a mile, often extends ]naii> miles. Tin* liait is any kimt of meal 
a irioiise, .si|niirel, pieei- of fish, or l.ird’s lieail. It i-i pnm ip;dl\ 
traj.ped «Inr ing tlie 4‘oldei' inontli.s, fr.nii Oi lnb.*i* to Apiil, win n tin 
fur is in good condition, as it is m arly \ .ilnel. -s ilimng the shed- 
ding in suinmei'. Dr Coiie.s tells ns that, notwitlistamling the 
per-'ii^tent and uiiinteinitdr d di'strintion to which the Ainerieiin 
S.d»l.‘ is sul.jei'ted, it does not ap[n.ir to .liminisb mati-iiiilly in 
nnmlM-r‘s in iinsettleil ]»arts of tin* cj.nnliy. It boMsitsown partly 
in Muisi-ipicnce of its .sh,Mie.ss, wbi. b k.< ps it .iw.iy lioin the .ihode.-' 
..frn.-n, and p.ir Ll y beiMU.s.* it i-i s.) prolific, bringing loi'tli six to 
< igld Nourig .'it a litter. Its lioine Is soiin turn s a d. n nmb-r ground 
or bern-atli loeks, but «*ft.'n.*i the hollow of .. tr..-, ami it is sai.l 
fi'i ipieiitly to tike foicibl • posx. -..si.m of .1 .sipiii n 1’-. msl, dr i\ingofl 
or devouring tin! I'ightlul ]Uo[ii'ii loi*. 

7. JA jMHinrnfl, KiXlebeii , llic Pi-k.in or I'. iinanl’-. Marleii, 
also e-dled l’’isln-r Marten, thongli llu 1 .- ap]ie;iis lobe muliinij in 
ils liabits to justify the .ij.pcll.iti.ui. 'fliis is tin- laigcsl vpvcif-s nf 
the gioiij., Ilie lieail and boil\ rm isniiiig li«»m 'J I lo ;iu im li. s, and 
tin* tail 11 to IS rrn-lics. it i-. ; l-.i moi-. i-obn-t in f.am tb.in lb. 
oth.*is. its general .mpect b. ing nna'c tb.il .»f a r.»\' th.ui .1 Wimsi 1 : 
in f.tcl its usual name among tin- .Vmei i.-.iir liiint' is “ I'l.uk Fox. ’ 
1 general eoh in r is bl.iekjdi, liglitii b} mixlnn ..t blown orgi.y 
i.n tin- head and upju-i l.u.-|..iit ol tin- b<»l\, wil'n 
on the throat, and unlike the i4her Malleus gcm i.ill y <1 n k' l l•.*lo^v 
than ahove. it wa.s generally Jistiibutid in wood..) ilisiiict.s 
tlirongliuut the greater ]>ai1 ol .Nol'tli Ann*; ic.r, i-.fai m.i 1 b .is Gieat 
.sl.ive Jjake, lal. r»;5'N.,:ind \laska, ami t.-mling --..miii to the 
jt.ir.dlel of3f*'; but at the pn ->t iit linn- il is alni(.st c\1 n ’'iin.it. d in 
the .st-tlld parts of tin* I’nihd SI •t. Ma-l of the .M i-.s!«-^ippi. 

Sir 1 Ilu.tt Fttr f utriti'f \tiiniu!*, it iifft An.-^A Aintvtraif 

Ifi/sO , IsV7; K. If. Alston, “I'li tin- I'lifisli M.ul. us, ' •</ the 

fM i</ /.oiiUfH, I*-?!*, I'. tW II. F) 

M.MlTrAL (M. Valehk s Mautialis) is a writer to 
Avhose niciits il is dilliciill to do jimtico in the present tliiy. 
His fault s ;ii*e of the most ghiiing kind ; they are exhiliittMl 
without till', least coneealinent ; and tlicy are of the .sort of 
which luodern feeling is must intolerant, Living :is he. 
dill uniler pi*rha[is the worst of tho many Inid enosnu^ 
who ndeil the wiuld in tho 1st century, lie addn ssi 
him and his favourites with the mo.st servile tiuUv iA 'u lo- 
liteiiiue, luxilc.s liiur immediately after Lis death (\ii. b), 
and offers equally fulsome iiieeiise at the .sliiiiu: uf In- 
.success ir. No writer of equal genius lias e\er .•shnwn sm li 
an ah.seiice of dignity and indopeirrlence of eliarai ter in lii-^ 
ri'latioii t(» his rieher friends and patnui.s. He i * nut a.--liaiiied 

* 'ITio XtmlinjiJit for June JSS'2 n-.-'.i'l-; iIk- of i 

Martin in a trap near Hardiiey in Lha ..In-line. 
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to be dependent on them for gifts of money, for bis dinner, 
and even for his dress. AVe cannot feel sure tliat even 
what seem his siiicerest tributes of regard may not be 
prompted by the hope of [iiiynient. Further, there is no 
lK>ok ill any literature which, both in expression and in the 
things treated of, sins so flagrantly against all instincts of 
proiiricty. A certain proportion of the epigrams in every 
book -perhaps one (ii’tli or one-sixth (in some books the 
proportitin is miuh larger) — can be read by no cla,ss of 
readers with any other feelings than those of extreme 
distaste. 

These faiilfs are so unmistakable and undeniable tliat 
many n iuh i 'i of ancient literature liave formed their whole 
(‘sliniatf of .Marti il from them, and have declined to make 
any fmtiicr accpiaintaiico with him. Even those who 
greatly admire Ids genius, who find the freshest interest 
in hi'' npn'.sentation of Roman Kfe and his sketches of 
manners and cliaracler, and wlio, after admitting the un- 
favourable lirst ini[>ressiou which ho is bound to make, 
believe that they still can discern sulHeieiit indications of 
the better nature which made him a popular and likeable 
man in liis day, do not att(*nipt to palliate his faults, 
though tliey may partially account for them by reference 
to the morals of his age and the circumstances of his life. 
The time when “ the last of the Flavian line was tearing 
in pieces the lialMifelcrtS world, and Rome was a bond- 
slave to a bald Nero,” ^ was one when literature had either 
to be silent or t») be servile. Martial was essentially a 
man of letters; (here was no other metier for which he 
was fitted ; lie was bound either to gain favour by Lis 
writings or to starve. Tacitus mid .luvenal miglit have 
chosen till! latter alternative, but they were fortunately 
spared the necessity of making the chnii;e by the pos- 
session of indei)eiidciit means. Even Statius, the contem- 
porary of Martial, \Nhosc writings are in other respects 
ineproacliable, is nearly as fulsome in his adulation as 
Martial. 'Fhc relation of client to patron had been 
recognized as an honourable one by the best Roman 
traditions. No blame Lad attached to Virgil or Horace 
on account of thi3 favours which they received from 
Augustus and Mieceiias, or of the return wliieh they 
made for the.'ie favours in their verse. That old honourable 
relatioiishi[> had, however, greatly changed its character 
btitween the era of Augu.stus and that of Doniitian. 
Men of good birth and education, and sometimes even of 
high oflicial position (Juv., i. 117), were not a.shamed to 
gain or increase their Jiving by the acceptance of money 
doles to [»nivide their daily meal. “Atria luagna colam” 
is the rcftoun c of a man who was too lazy or too incom- 
petent to become an advocate, and wlio thought himself 
too much of a geiitleman to adopt any meclianical trade. 
Martial was merely following a general fashion in paying 
his court to “a lord.” “ Rex ” is the common term used 
for a patron. He made tho best of the custom. In his 
earlier (*arecr lie used to accoin[)any liLs patrons to their 
villas at iJaiie or Tibiir, and to attend their morning Icvee.s. 
liater on h»* went to his own small country house, near 
Nomentnrn, and sent a ])ocni, or a small volume of his 
poems, as his representative, at the early visit If his 
]>atron was eourtcuus and liberal, he became his friend and 
entertained him with his wit and social vivacity. If he 
wa.s mean an<l exacting, he found in him a subject for hi.s 
epigrams. TJie fault of grussness Alartial shares with 
iicarly*all amnerit and many modern writers who treat of 
life from the baser or more ridiculou.s side. That he 
'iffeiids ^\orse than perhaps any of them is to be explained, 
ii<>t, apparently, on tLe ground that he was more of a 

* ('um lain seiiiianiinuiTi liKa^niiLt Flavius orljcm 
t'ltiimi’', ft calvo bervirct Roma Ncroui. — Juv., iv. 37* 


libortineiu his life, but on the ground that he had to 
amuse a public which had become more corrupt than in any 
other civilized era. Although there is the most cynical 
effrontery and want of self-respect in Martial’s use of lun 
guage, there is not much trace of the satyr in him,— much 
Icwss, many readers will think, than in Juvenal. Neither 
is it at all true, as is said by historians of Roman litera' 
turc (W. S. Teulfel, vol. ii. 317, 5), that his epigrams 
mostly deal with this side of life. At least four-fifths of 
them arc uncxeeptionablc in subject and treatment. 

Our knowledge of Alartiars life is derived almost entirely 
from himself. Ills writings do not, like those Horace, 
supjdy materials fur a continuous biography, nor do they 
lay bail' every si'cret of his heart with the self-absorption 
of Catullus. Rut, as lie writes frankly about everything 
that interested him, h(‘ has not only painted a very life- 
like [licture, or rather drawn a multitude of very life-likf'. 
sketches of Iluinaii society in his time, but he has clearly 
marked his own position in and his own relation to that 
society. His criticism of men and manners enables us to 
judge of the standanl wliich lie api>lied to life, of the things 
which ho liked and ilisliked, and of his own temper and 
disposition. Reference to jiublie events enables us apjiroxi- 
mately to fix the date of tho publication of tho different 
books of epigrams, and from these date.s to determine 
those of various important events in his life. Thus, as in 
book X., which was iiublislied in 97 or perliaps 98 A.f>., he 
is fouiul celebrating liis fifty-seventh birthday (x. 24), the 
date of his birth may be assigned to the year 40 or 41. 
TIu 5 place t)f his birth was Rilhilis, or Augusta Bilbilis, in 
Siiaiii, in a “barrijii and riiggijd country” near tlie sources 
of the Tagus, liis name seein.s to imply that he was born 
with the rights of Roman citizensliip, but he speaks of 
himself as “ B[)niiig from the Celts and Iberians, and a 
countryman of the Tagus ami, in contrasting his own 
masculine apjiearaneii with tliat of an effeminate Greek, 
he draws especial attention to “his stiff Hpauish hair 

“Hispjinis t*go ronlinnax rapillLs” (x. 66), 

In un epigram written nearly thirty years after his removal 
to Home he ]>iou8ly cumniend.s the soul of a little child, 
Eroiion, to whom he W'as much attached, to his parents 
Fronto and I'laccilla, who had gone before to the world 
of shades (v. 31), Their position in life seems to be 
indicated by such references to his former homo as the 
phrase “ saturai sordida rura casai ” (x. 96), Tlis homo was 
evidently one of rude comfort and t>lcnty, sufficiently in 
the country to afford liim the amusements of hunting and 
fishing, which he often reealJs with a keen sense of pleasure, 
and sufiiciently near the town to afford him the companion- 
ship of many comrades, the few survivors of whom he looks 
forward to meet again after his five and thirty years 
absence (x, 101). The memories of this old home, of 
Bilbilis on its mountain site, of the shallow, rapid Salo 
flowing round tho base of tho hill (“fluctu tenui sed 
inquieto ”), of “ Gains hoary with snow and sacred Vadavero 
with its broken cliffs, ” of the ilex grove of Buradp (iv. 59) 
“which even the laziest traveller walki^l through,” and ot' 
other 6[)ots the rough iiame.s and local associations of which 
he deliglits to introduce into his verse, attest the enjoy- 
ment which ho had in his early life, and were among the 
influences vhicli kept his spirit thoroughly alive in the 
midst of the deadening routine of social life in Rome. 
But his Spanish home could impart, not only tho vigorous 
vitality which was one condition of his success as a wit » 
and poet, but the education which made him so accom- 
plished a writer. The literary distinction obtained by the 
Senecas, by Lucan, by Quintilian, who belonged to a 
somewhat older generation, and by his friends and contem- 
poraries Licluianus of Bilbilis, Decianus of Emerita, and 
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Cunius of Gaded, proves how eagerly the novel impulse of 
letters was rccei^^d ill Spain in the first century of the 
empire, just as a similar impulse had been received in 
Cisalpine Gaul iti the first half of the fir.'.t cent my before 
«mr era. The success of his countrymen may have been 
the motive which induced Martial’s parents to pii‘pare him 
for a literary career,- * 

“ At me littenilas stiilti docncrc inuvnli*^*’ (i\. 7 :’*. 7 

and which induced Martial himself to remu\(' to Home 
when he had completed his education. This he niu.'l have 
done sorrjo time before* the fall, in (Jo a.o., n| SLiieca anil 
Lucan, who were probably liis earliest patrons, lie 
speaks of the halls of the Tisos unci of Seneca as having 
been opened to him when he first went to Umne (iv. 10 ); 
and in epigraiiw, addressed to his widow nearly thiUy 
years after the death of Lucan, he .speaks of liini with 
grateful admiration, and ap[)Ihs to her the word “ llegina,'’ 
“his lady patroness.^’ 

Of the details of his life for the first twenty 3 cars or 
so after he came to Tlonie wii do not know iniicli. lie 
published some juvenile poems of wliicli hii thoii.L;ht \ory 
little in his maturer years, and he laughs at a fooh.d) bouk- 
scller who would not allow them to die a natural death 
(i. 113). Martial had neither youthful passion nor youth- 
ful yithusiasiu to make him precociously a poit. His 
faculty ripened with experience and with the knowledge 
of that social life which was both his iheme and his 
inspiration; and many of his best epigrams are among 
those written in Lis lust years. K'roni many answers wlin h 
he makes to the remonstrances of friend.s,- among oth« rs 
to those of Quintilian, — it may bo inferred that he was 
urged to practise at the bar, but that bo pniferreil liis 
own lazy Bohemian kind of life to more .settled ami 
remunerative mode.s of indu.stry. lie made many in- 
ilnential friends and patrons, and secured the favuur 
both of Titus and Domitian. From them ho obtained 
various privilege.s, among ot he r.s tho“ seniestri.s tribiinatiis/’ 
which conferred on liiin eipicstrian rank, lie faildk 
however, in his application t-o tlie latter fur more substantial 
advantages, although ho cuminemurati\s the glory of 
having been invited to dinner by him, ami also the fav t 
that he procured the [nivilego of citizeiishiji for in.iny 
persons in wIuKse behalf In; ap[)ealed to him. The carlir.st 
of hia extant WT)rks, that known by the name of i.tfnr 
l:ipectacnforam.j wa.s first publi.slicd at the ojs.iiing of the 
Oolosseum in tho reign of ^i’itu.s ; but tlie book as it now' ! 
stands w^as given to the world in or about the first year of | 
Domitian, Le,y about 81 a.d. Tho favour of tho cin[>eror 
procured him the countenance of .some of tho w orst creatures 
at tho imperial court, — among them of the nutorions 
Crispinus, of Farthenius, Earinu.s, llegnlus, and probably 
of Paris, the supposed author of Juvenar.s exile, on who^c 
death Martial aftervrards wrote a eulogistic epita[ih. 
The two books numbered xiii. and xiv., and known by 
the name of Xenia and A}>of)horeta^ — in.scriptions of two 
lines for presents, — were published betw een 81 ami 8 G \.n. 
In that last year Tie gave to the world tlie first two of tho 
twelve books on which his reputation rests. From that 
time till his return to Spain in 98 a.d. he publhhcd a 
volume almost every year. Tho fir.st nine books ami the 
first edition of book x. appeared in the reign of Domitian ; 
and book xl ot the end of 9G a.ix, diortly after the 
accession of Nerva. A revised edition of book x., that 
which we now possess, appeared in 98 a.d,, about tlie time 
of tho entrance of Trajan into Home. The last ])ook w as 
written after three years^ ab.sence in Spain, .shortly before, 
bis death, which happened about tho year 102 or 103 a.d. 

These twelve bool^ bring Martial’s ordinary mode of life 
between the age of five-and-forty and sixty very fully 


before us. Hia regular home for fivc-aml-thirty uurs 
was Romo. He lived at first u[» I lu ce pair of .stairs (‘‘c-t 
scalis liabito tribus sed altis,” i. I 17), and his monm over 
looked the laurels in front of tll.^ [K.iiico of .\giii>|>a. 
He had a .small nnil not very vahi:;l»Ic coimliy lioi.'i* 
near Nomentuni, iu the Sabine t- riiluiy, to wlnii t;. 
occasionally relij’cd as a refuge liuin the s .imi m;'i .. , 
of the rity (il 38, xii. 57). In hi'' Iat«ji m .n . In- h.ul ^ 
sui.ill hou.Mi on the <)iiirinal, m-ar the t( inpli ol inn- 
At the tiiiiii when his third book w.is bnmght onl in \ ..i 
rcfinsl for a .short time lo Gisal[ane (linl, in wi ui’ . 

lie tells us, of his unrcmiinorative attemlam-e t»ii th*. 1- \ 
of tlic threat -- 

Non r. 

For a lime he mm-ius to have tVlf lln*- cl arm »f tlm i*.' 
.'.ciMii s which 111 ' vi.'.ilcil, and in ii later »ook (iv. 25) iic 
colli em[>l.ilcs, [nohabl y w ith a l•l‘nl^ni.^(^ ice of Hi •nice 
{Of/, ii. G), the [irospi'ct. of retiring to the ncighbourl.cod 
of Aquileiaami llioT’imavus in hi.s old agi Ihit the -]u‘Ii 
exLTci.sed over him by l?ome and IJoiiiaii x iety was lo,» 
great to permit of a jirolniigcil :il).'>euce and even lie 
epigrams sent from Foruiii ( 'oineli oml th . Kniiii iii 
ring much more of llio Ibuii.in Fitriim, ani of th“ .'In 1 1.', 
batlis, porticos, and elub.s of Ihnne, llnin of tin- j l ■ 
from which tlieyare dated. So loo lii.> jm>li\ for hih;nmr 
dejiarturc from Home in V)S \.d. was a w'ei iie-.- of the 
burdens imposed on him l)y his tu i.t [‘o^ition, uiid, . .[ c 
I riiitly, the dilHcuUies of meeting tin- in.iry c\[ic:i' 
iviiig in the niiitropolis (x. 9G) ; ami he look.'^ foi wanl, 
with a kind of “ iio.st.ilgia,’Mo a retm n to the m cues l.uiiili u 
lt> his }outh. The. well known ei»igiam aiiilre*^seil in 
rluvcnal (xii. 18) shows that lor a time his ideal wa- 
re.di/eil; but tin; more tru.-st worthy evideiici* ol tin* [»iom- 
<- 1 listle prefixed to book xii, proves that Ids contentment 
was of very short iluiatiou, and that he could not live 
ha[j[dly away from the literary ami soci:d pleii.-^nn i f 
Home bibliotlieca.s, ihealra, convii I ii', wlinh :-u['i>ii. d 
both the iinpukse to his geniii.s and the m.itnisd on whii b 
it etnilil exercise itself. The one (*onr.o)atiori of his exil** 
was the .society of a lady, .Marcella, of whom Im wiitc- 
r.ithcr fus if she were his patroness, .uid it .'^eem- to hav** 
bi;eii a nece.s.sity of his being to liave alw'i>s a I'.itron 'S 
]»atrone.ss,- tliaii Ills wiU or mistie.-'.s. Hi- thligljl in hi 1 
society aro.se from hia tintling in her one who, tliougii 
born and bred in this remote province, }i t by In i n.dur.o 
grace and accunipli.shmeiit levived Inr liim tin liimin' T 
Jiomo. 

During his life thiTc, although ho nivir I 'm to a 
position of real indepemleiue, and had .dw.i^s a hard 
struggle w'itli poverty, he .‘^icins to li.ivi' known every- 
body, especially every om; ot anv einim inc at the bar or 
ill literature. Tn addition to Lucan and i,)uintili.in, l.c 
numbered among his friends or more intimate ac«iuaintanci.s 
Siliiis Italiciis, Juvenal, the >ounger Lliny ; and we find a 
number of other names, .‘^iicli as those of .liilius Martialis, 
Faustiiiu.s, Jla-ssus, Dcciaiiii.s, Mulior, Stella, A c., of m. n 
holding a higli .soeial, legal, or literary juisition, whose 
society and palriuiage he enjoyed. The .silence winch In; 
ami Statius, although authors writing at the .-aim time, 
having coimiion frieinls, and treating .sometime-, of t! *.* 
same, subjects, maintain in roganl to one anothci in ty : 1 
cx[>hiiiied by mutual dislike or want of . sym pat h\, M.'ifiei. 
in many places, .shows an undisguised contem[it T**! il-e 
I artificial kind of epic on which Statius's n.pnlation i hit lly 
1 rests; and it seems quite natural tliat. tho re-^i-ect iM* 
author of the TheUild and tlic Silr.r .-hould fed little 
admiration for either the life or the w oiks of the. r»<»hoiiiiaii 
epigrammatist. 

The personal faults of Martial, which deny to his 
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writings, notwithstanding thoir vivacity, truth, and brilli- 
ancy, a place among the best poutry of antiquity, have 
been sufficiently indicated. It remains to ask, What were 
those qualities of nature and intellect which enable us to 
read his best work — even the groat body of his work — 
with tho freshest sense of pleasure in the present day ? 

He had the keenest capacity for enjoyment, the keenest 
curiosity and power of observation. Tho ordinary spectacle 
of llonmn life, as it parsed before his eyes, was thus vividly 
apprehended ami rc[>roduced by him in all its details ; and 
the many varieties of character which an over-ripe and 
ilccaying civilization jirodiices were quickly seized and 
graphically sketched. He had also a very just discern- 
ment. It i'< rare to tind any one endowed with so quick 
a perception of the ridiculous who is so little of u carica- 
turist. Hew as li iinself singularly free from cant, pedantry, 
4 )r affect.ition of any kind. Though tolerant of most vices, 
he has a hearty scorn of hypocrisy,- of tho combination 
of outward austerity with secret prolligacy, — of the man 
who, while ho wears 

** ruM‘u.s roloivs, gall»iii'js liiiln-t luoivH.’*’ 

There »av. few’ better satirists of social and litcniry pre- 
tenders either in ancient or modern times. Living in a 
very artiiicial age, he was quite natural, hating pomp and 
show’, and tlesiring to secure in life only what really gave 
him pleasure. To live one's own life heartily from day to 
day without looking before or after, and to be one’s self 
without trying to be that for which nature did not intend 
him, is the sum of his jjhilusophy. It is the philosophy 
of a mail who has passed the middle of life, who ha.s 
outlived any illusions ho may ever have had, and who 
is tjuite content that wdiatever remains to him in the future 
.should be like his prescait. Further, while tolerant of much 
that is bcul and base, the characters of Crispiiius ami 
ItCgulu.s, for instance, he .show’s himself genuinely grateful 
fur kindness and upi)reciative of excellence, lie has no 
bitterm-ss, malice, or envy in liw composition. He pru- 
fL>^e.s to avoid personalities in liis satire ‘‘ Ludiimis in- 
ijocui ” is tlie character he claims fur it Fliny, in tlie short 
tribute w hich he pays to him on hearing of hi^ death, .says, 
“He had us much candour as w’it and pungency in his 
writing.^ (A/), iii. ’Jl). 

Honour ami sincerity (//</<.-'? and iiimpUf'lhfs) are the 
qualities whicli he mu.st udniires in his friends. Though 
many ol his epigrams indicate a cynical di.sbelicf in the 
clianieter of women, yet others prove that he could respect 
and almost reverence ii refineil and courteous lady. His 
own life in Itoiiie affordcMl liim no exp: rieiice of domestic 
virtue ; but his epigrams show' that, even in the age which 
is knuwui to modern readers cliicHy from the of 

.luvenul, that virtue was recognized as the purest source of 
hapiiine.'-i. The tenderest element in MartiaTs nature 
heeuj', however, to Lave been his utrection for children 
and for his dependants. The pathos with w’hich he has 
recorded their premature death, combined with his fresh 
enjoyment of outward nature, give to many of liLs pieces 
a rank among the serious poetry of the world — “inter 
sarictiora carmiiia,*’ — In use a phrase of his own. 

The permanent literal y interest of Martial’s epigrams 
arises not .so much from their verbal point or brilliancy, 
though in these n qjucts they are unsurpassed, u.s from the 
amount of human lib: :ind character which they contain. 
There iano truer painter (jf .sot ial rimnncrs in anti([uity. He 
eiiable.H u.s better than any other writer to revive the out- 
ward /‘spectacle of the iinpciial I tome w’liieh w e see in its 
ruiiij/, and to repeople its .streets, .sht/ps, porticos, baths, and 
amp^itlieatres. If Juvenal enforce^ the lesson of that time, 
and penetrated more deeply into the heart of .society, 

^ “ Whose diess L» of a dull colom, his ruoruh a pale greeu.** 
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Mattiarhas sketched its external aspect with a mneb fairer 
|>encil and froiq a much moro intii^ato contact with it. 1^ 

23 from the immediate impressions imd o^ 
epigrammatist that the satirist has . the BOjggestion ^ 
of many of his more elaborate pictui^l wd' ino^^ stern': ' 
denunciations. But it is not only the. p^iji^anties of 
Komaii customs that live in thd writings Vf l^rti^L His ; 
page, to use his own phrase, “has the true ef humfth 
life” in every age- “hominem pagina .nd|t|;a saplt’* 
Ho was to Homo in the decay of its ancieiit^Virtue and 
patriotism what Menander was to Athens ih'iU declino. 
They weie both men of cosmopolitan rather thah of a 
national type, and iiad a closer affinity to th^^ife 61 iParU 
or London in the 18th century than to that ,61* Bpme 
the days of the Scipios or of Athens in the age of Bericlcs.. 
Tho form of epigram was lilted to the criticid' ieifhp'er o£ ' 
Home as tho comedy of manners was fitted to’^ibe cl^!iE^n^ 
genius of ( Ircecc. Martial professes to be of the'^hbol of 
Catullus, IVdo, anil Marsus, and admits bis .inferiority 
only to the first. But, though ho is a poet of a lestf pure 
and genuiuo inspiration, he is a greater epigrammatist 
even than his master, lie Las indeed made that. form of 
art peculiarly his own. He has applied it to the repre- 
sentation of a veiy much greater number of situations, 
incidents, and character.^, and he has done this' with the 
greatest clearness, terseness, and vivacity of style, and i\jtb a 
ma.sterly command over all his metre.s, except the pure hexa- 
meter, in which no other writer has been able to treat the- 
familiar matters of the day with the light touch of Horace. 
Martial, except where he is Haltering tho emperor, — and- 
then we may sonietinus suspect an undercurrent of irony, 

• — is one of the most natural and sensible as he is one of ^ 
the wittiest and most brilliant of writers. lie fails, per- 
haps, more often in Ins wit than in his sensa He is 
full of the happiest ]>hiases, which express admirably 
fur all times, w ithout over-subtlety and without triteness, 
the juilgment and ini[)vessions of life formed by direct 
contact w ith it, and taken neither from books nor from the - 
opiiiion.‘=i of other men, of a tliorougli man of tb6 world,, 
who had yet some fi*clings and sensibilities to which men 
of the world are generally strangers. He wrote naturally;, 
because he was comtdetely in harmony with the. life^of 
Ids age. As this is the explanation of his grave ofieHCOS,. 
it .should also be recognized as contributing to hie merits 
as a writer. 

]*n»b;i]jly t«> tlir n-asoiis wliicli have excliidod his writings 
fioiii .st'houl lilLle Ikus doiio for tho criticism ' Ox; 

cx|)]aiiaiu)ii ol Maitiul lor Mlioiit two oeiiturics. There is a gooil 
of tlic by Sclincidewia in tin: Tcubiier series of classien. 
For Kngli'sli rutuN-rs the Nfnijruma J/ar/iaf,' by II. IL 

Sb’.pliuusou, and the Murfialls KpufruwnixUa SclMldf by Messrs 
Piilry and Slonr, iiiay bo n-coniiiirii(h‘d a.s ti good introduction to 
tbo .study of tliis poL-1. An L-diti(»ii of book L, with a Latin com- 
iiu'iitary l/y J. Mju Ii, luvs laU-Iy ji|)])ciinMl at 'riLbinffett* .Further 
iiifonuatioij about liiiii may Ik*, obtained in a work by A’. Brandt, 
Dc Martiidift /tucUe vifa ct svriptis ( Ika'liii, 1853), and in FriedKInder’H 
SittcnijcHi'liirfiV', JiuniH \ and an excellent criticism on his, writings 
is to bu fouiul among tlie prose w’orks of IiC.s8ing« , (Wl Y.,fk) 

MARTIAL LAW. Sec Military Law. v 

MARTIOUFS, chief place of a cantdh in the depart- . 
ment of Bouebes-du- Rhone, France, stands on the southern 
shore of the lagoon of Berre, and at the oastem 6Btt6lP|ty 
of that of (^iroiitc, by which the former is connected with 
the jMediterraiiean. Divided into three quartOT by. canals 
with numeroiiK bridges, the place has sometimes been'i^led 
the Venice of Ih'ovence. It La.3 a harbour df^lO aCifes, an 
iron foundry, work.shop.s for maritime ’Constij^'etidus, oil 
manufactures, and chemical works; tho princij^rindustry, 
however, consists in the preparation of “bootSil^V’ which 
is obtained from the roes of the pay mu^t 'caOU;ht in the 
lagtiohs, and rivals Russian esaviaret , popi^ in- 
1876 was 8053 . y , i 
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Built in 1232 by Itaymond B^rengeri count of Provence, Martigues 
l^as made a viseounteliip by Joanna L, c^ucen of Naples. Henry IV. 
made it a piinclpali^, lai. favour of a princess of the house of 
Luxemburg. It aftoihjai^^ pass^ into the hands of the duke of 
Villars, / '/ ' 

;,7 Jfarimet), the lliruiuJo nrhica of 

Liniimua whica of modern ornithologists, a 

bird very, well-known thrbughout Europe, including even 
Laplaoili' w|i6i)e‘ it is abundant, retiring in winter to the 
south of ^ried.^ It also inhabits the western [Mirtof Asiji, 
and appeal from time to time in large docks in India ; 
l^iit the boundaries of its range and tliose of at least one of 
its Ei^itecn congeners cannot as yet be laid down. The 
H^lartiU torfiouse-Martin, as it is often called, to distinguish 
it fr9m t^e Sand-Martin presently to be im*ntioned) com 
moniy reaches its summer* quarters a few days later than 
the ( 7 .V.), whose habits its own so much rcsembh* 

that^lMple^' persons often disregard the very perceptible 
difieir^CM' between them, the Martin’s white rump and 
lower .p^s being conspicuous as it flies or clings to its 
^MoV^I mansionry ** attached to our houses, for, 
Sbak^pearo wrote— 

“ No jutty, fiiczc, 

'Iftuttress, nor coign of vuntug»*, hut this bird 

‘ Hath^made his iM.*ndent bed aiul ])rocrt Jiiit riiidle.*’ 

... ; , — ^^achi'fh^ act i. .sj*. 

• • This nest, made of the same material as the Swallow V, 
is,^.owever, a far more difliciilt structure to rear, and a 
week or more is often occupic<l in laying its finindations- - 
the* builders clinging to the \vall while depositing the mud 
of which it is composed. But, the base once securely lixed, 
the superstructure is often quickly added till the whole 
takes the shape of the half or (quarter of a hcmispheiv, and 1 
a lining of soft feathers, mixed with a few bents or straws, 
fits it for its purpose. The. Martin seta about biiiltling very 
soon after its return, and a ii(\st that has outlasted the 
winter^a storms is almo.st at once veoccupied ; though if a 
new nest bo needed it.s construction often involves great 
delay, for any excess of wtt or drought retards the operation, 
and tho work is generally placed in such an exposed situa- 
tion that heavy driving rains will fre(|ueiitly wash auay 
the half-dried walls, llowcver, the bird ino.stly perseveres 
'against. these and other iintowardnesses, contriving in the 
Course of the summer to raise a second or, rarely, a third 
'brood of offspring — tliougli it is certain that lj)e laU .'.t 
broods often die in the nest apparently through failure of 
food. Yet what seem to be adults of this s[jcries are 
observed in England every ycai* so late as November, ami 
there are several instances of its apt^caraiice >\itL in a few 
dag^ of the winter solstice ; but it is to be reniarkiMl that 
these late birds are almost certainly strangers, and m»t 
natives of the locality in which they arc seen. 

The Sand-Martin, lliritmlo ripnria of Idnnieu.s and 
'CotUe riparia of modern writers, differs much in appearance 
end habits from the former. Its smaller size, mouse 
coloured upper surface, and jerking flight ought to render 
it easily recognizable from the other British UlrnniUultUr ; 
but through carelessness it is seldom discriminated, and, 

the first of the Family to return to its northern 
AosiO'y the •• eaSrly fiwallow ” of newspapiT- writers would 
^iseeni to -be nearly always of this species. In.'^tead of the 
'Ola^buDt nest of the Housc-lMartin, this bird bore<, with 
a degree- o( regularity and an amoutit of labour rarely 
esccelled in its Class, horizontal galleries in a natural i^r 

older’ KngUsh form, Martlet tt^^vcuch, ^farO•lri), i^, excopt in 
heralds* laqgttage, almost obsolete, and when used is now a2>]dii‘(l in 
some to tho Swift (7. v. ). 

'* Since th'o puhlicatiou of tho aeeount of this speeies in Y.'iitj'ITs 
-A n'fM 4, ii. p. 364), Mr Ourney has informed the wiiti-r 

of A sp«Qli)iion-,o1itain^ out of a migratory Hook flying very high on llie 
lioa’qua* rivw, la]L 19® 10' S., by the expedition of MuhMs «Iamc^uu 
and Ayres, 23d October 1880. • . 


artificial escarpment N’tnien beginning its excavation, it 
clings to tho face of tho bank, and witli its bill loosens the 
earth, working from the centre outwards, assuming all sort^ 
of positions — as often as not hanging head downwards. 
The form of tho boring and its lenglh depend much on 
tho nature of the soil; but the tunml may extend to 4, 
6, or even 9 feet The gallery .set ms intended to lie 
straight, but inequalities of the ground, and i -.[terially the 
meeting with .stones, often cause it to take a sinimiis 
course. At the end is formed a conveniLJil ihaml i r lined 
with a few grass stalks and feathers, the i.ittn- ulways 
lioaiiti fully arranged, and upon them the e*''-.- an* laid. 
TJic Sand-Martin has several broods in the xvar, .ind js 
mucli more regular than other //ir/ntf/hihir jn its departure 
for the south. 'L’hc kind of soil needed for it.', m 
habits makes it a somewhat local bird; but no if 

the Order J*(r.<s(ns has a geographical range that <’un cum 
pare with tlii.s. In l‘>uru[»e it is fouiul nearly to tlie North 
Cape, and thence to the Sea of Okliotsk. In w intrr it x i.^ils 
many parts of India, and South Africa to the Transvaal 
terrilury. I n America its range is even more extraordinary, 
cxlcnding (due regard being of course had b) tho season of 
the year) from Melville Island to Oaieara in Ihazil, ami 
from Newfoundland to Alaska. 

The Turple Martiti of Americn,' Hint mi'/ or 
pui'fntrm^ requiies soim* l emarks as being Mich a Uivoiiritc 
bird in I’anada and in the Tnited States. Naturally 
breeding in hollow trees, it readily adapts itself to the 
ncst-boxes which are very commonly set up for its accom 
moJation ; but its nunibir.s are in some ainl places 
subject to diminution in ;i manner wliicli has nol vet been 
satisfactorily exiduined. The limits of its rang*’ in winter 
are uot determined, chiefly owing to the dill’erences of 
opinion as to the validity of certain supposed kindred 
species found in South America ; but accujding to some 
authorities it reaches the border of I’atagouiu, while in 
summer it is known to inhabit lands within tlie 
Circle. The male is almost wholly of a ghe-sv deel blm*, 
while the female is inucli <lulkr in colour above, and 
beneath of a brownish grey. 

Birds that may' be calli d Martins ^ occur almo.'-t all nver 
Xho world except in New Zealand, which is not regularlv 
inliubited by any member of the Family. The ordinary 
Martin of Australia is the /llnnolo or //t/^nrlu'll'liit 
}u)//lc'ttts of most ornithologists, and anoflier and inme 
beautiful form is the Ariel or I\iiry Martin of the same 
eoiiiitry, lllrnmlo or Ltnjutf plastic, ^ ttrlrf. Thi.^ builds 
of mud a bottle shaped nest, as does also the Jiock-Murtin of 
Europe, JliriDtdoor HihUs rtfj>rs/ris: but space fails w1jc]« in 
to tell more of thesi* iuteri sting birds. (,\. 

MAll'JMN, St, bi.sliup of Tours, was bora of heaLbon 
parents at Subaria (Sfn'it an* Aii>t<r) in 1‘atinuiiia, about 
the year 31 fl. Wlieii ten years of age he becanie a 
caleehuinen, and at fifteen, cmitrary to Lis own inclination, 
he entered the army. It was while he was stationed at 
Amiens that he divided his cloak with the beggar, luid on 
the following night had the \ision of Christ making known 
to Ids angels this act of cliarity to Himself on tlm pari 'f 
‘‘Martians, .still a catechumen.’' Soon aftirwanl Ik^ 
rocoived bajdism, and, tw\) years later, having l>i cn p< i 
mitted to leave tin? army, he joined Hilary o* 1‘oitieis, 
will) wished to make him a deacon, but at Ids own rc.jiiLsl 
ordained him to the hiiinbler utfice of an cxoici.-t. In the 
course of the years that followed hiMindirtimk ji urney 
to Bannonia for the purpose of converting hi-^ [ *cnt.--, and 
was .successful in bringing Ids niothi r within tliL- [mIc of 

^ III IS-ln all i xaniplo is said 1<> 1 m m ti-'-d d Kii/ -.tiwii ia 
livlaiid, th« skin u!’ \\ lii' h is in tin* DuMin >1 ii'^* uiu ■ S- m ni t and Art. 

* 'I'ln* Mttrfiii of KviMn-h I’ulnnists (.11 lli-- "M W-jil-l) ii -ii: dr/i- 

dnthuruj one of Mic yiAKLixcs w.v. }. 
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the clmrch. For some time, doubtless during the Arian 
troubles, he lived, along with a presbyter friend, an ascetic 
life on the desert island of Gallinaria near Genoa ; in 3G0 
he was again with Hilary at Poitiers, and founded in the 
neighbourhood the monastoriuni Jjc^cociagense (Licug^). 
Here his miracles, which incliidcd nn)re than one case of 
restoring the dead to life, were very numerous, and made 
liim famous that in .‘>7 J the ]>e()ple of Tom*s insisted on 
lia\iiig him for their la'shop. In this capaeity he was 
e\trouiely zealou.s and energetic in seeking to extirpate 
idedatry from his dincL-.e and from Prance, »‘ind by example 
as well as l>y ]»n'cej>t lie did mueh for the sjn’cad of the 
monastic system. 'r«» obtain the j»riNacy that ho required 
for the ni:iinten:uic«* of his per.sunal religion, lie established 
tlie inonast* ry of M armontier les-Tnurs (Martini mona- 
steiiiim) <ni I be kinks of tlie Loire. At 'Preves, in ,‘{ 80 , 
he V inqx.rtnnate in Ids entreaties that the lives of the 
IVi.- dli:tiiist heretics slioiibl be given them, and he ever 
id tel aids refused to iiold ecclesiastical fellowsliiji with 
tl'ii'C l»isbo|is wlio had sanefiotiod their (‘xeention. He 
d'eil Jit (/andes about tlie, yi'ar 100, :md is eoinniemoratetl 
b\ the llomiin Clmreli uii No\ ember 1 I (duplex). He is 
tlie ]>atroii saint td’ Pranci*, ami of the cities of ^lainz 
and AViir/burg. 'Die Li/rhy Jjis ilisriplo Suljiieius Severn.*' 

ja.ietieally the <»nl\ souri'e we have for liis bi(*grapliy, 
but; it i-' fiill of le« 4 endary matter and ehroiitilogieal 
iiMceiir.iei ^blt ■ le:e-t of St Mai I in (Martiiinias) took 
Hie- [ li i^f an (*ld [»agan fc'^tival, and inherited siuiie of 
it' us'.ig- s (Mu-h it', the Martinsniiiiinchen, Martin>femr, 
Martiii.''liorn, ami the lik(\ in various p-arts of Gerinuny); 
by till - eireum.st.iiiee i> most probably to be explained the 
fact that lie le^ardcil a*' the patron of drinking and jo\ial 
III" ‘tiii'is, ji*; well as <»f reforimal drunkanls. 

MAIITIX 1., suee(‘ede<l Tlieodore in dune nr 

-luly 010 . He iiad prcvi<Mi.''ly acted iis papal Ji]»oerisiarius 
at Cvai'tmtinuple, aijtl wans held in liigli repute for learning 
and virtue. Almost hi-’ lir-'t ol!iei-a1 act w as to sumiiion a 
sMmd (the llr^t Lateraii) for dealing witli tlie. iMoriothelito 
iien'sy. It met in the I.ateran chiiieli, was atleiidi-d by 
oirj hundred and fix - bidmps (chielly fn»m Italy, Sicily, 
aii'l Sardinia, a lew being from a\frira and other quartiu’.-.), 
tivi* sessions m- “ sci-retarii ” fnaii the oth tt) the olsl 
of ^ »i-t liber 01 ‘J, and in tweiit\ canons condemned the 
M('i idle lite In r< sy^ il ^ author', and the writings by wliieh 
it bad bei-n proimdgati'd. fn thl- eondenniation were 

iin.iU'b d. ind only lb* “ Lctlie-is ' 01 exposition of faitliof 
tbe palii in !i Si rgia-; for wliicli tlie enqu-ror Heraclius Lad 
sfo id i-.jion.'sor. but al.-olbe “ T\ pus “ of Paul, tlie .succe.-sor 
of Surgius, wliicli bad tlie suppoit of tlie reigning einperi»r 
(LoUstaim ri.). -Martin was \LTy energrtic in jnibli.shing 
tlie dei-n < >; <if lii'! Latcian .'Viiod in an encyclical, and 
f'ori^taii*’ re[ilied l>y enjoining Jiis exarcb to seize the pope, 
^l!i•llld ho perv'i't in Ihi.-s line of coiuiin-t, and send him 
[u .irier to (jiii.^tantiiioide. Tlies»; orders were found 

impcv'dble of exrention for a considerable space <»f time, 
bill at la-t Afaitiii w:i' aire-ted in the Laterjin (June In, 
Go:!), barri* d out lioiue, ami eoiiveyed tu Naxo.s 

and sub-M jueiitly to (don^tamiriople (September 17, Got). 
After suftViing an exhausting imprisonment and many 
public indignitii lie was ultimately banished to f!bersoii, 
wliere he arrivf d on March *jC, GoT), and died on the IGth 
of Sefdcmber following. His successor w’as Kugenius J. 
A full account of tlie events of hi.*' pontificate* will be 
found in Ilefcdes ( 'niv'il vol, iii., 1 «^ 77 , 
MARTIN II. Sec Mmm.m .. I. 

MARTIN HI. See Makim . li. 

MARTIN I\., pope from 12 S 1 to 1285, was the suc- 
ee.s.scir of Nicholas III. He was a native of Touraine, born 
about 1210, and his 'proper name wa.s Simon de Rrioii. 
After lioldiiig various offices at Rouen and Tours, lie was 


mado chancellor of Franco by Louis IX, in 1260, and 
cardinal by Urban IV. in 1261. Ho acted as legate for 
this pope and also for his successor* Clement IV. in the 
negotiations for the assumption of the crown of Sicily by 
Charles of Anjou, and ho is supposed also to have stimu- 
lated tho ambition of Philip III. for th 6 imperial dignity 
in 1273. After the death of Nicholas III, (August 1280) 
C^harles of Anjou was able to secure the election of Cardinal 
Simon by the conclave at Viterbo (February 22 , 1281). 
The Homans declined to receive him within their w’alls,. 
and ho was crowned at Orvieto. At the instance of 
(Tiarlcs, who^e tool he had become, he in November 
1281 oxcoinmiifiicaled tlie emperor Michael PaAeologus,. 
wlu> stood in the way of the French projects against Greece,. 
- an act by which the union of ilio Kastern and Western 
churches was rendered impossible. For three years after 
the Sicilian A'csjm.s in 12 S 2 all tln^ s]dritual and material 
resources at liis coiumaml were in vain employed on belialf 
of Jiis patron against Peter of Aragon. Ho died at Perugia 
on March 2 o, 12^5, ami w:is succeeded by Honorius IV. 

MAIJTIN V'. (Otto di (’oloniia), jiopofrom 1417 to 1431, 
wa; elected on St. Marlins day at (lonstance by a conclave 
coTi.sisting of t w eiit \-tlm'e ciirdimils and thirty delegates of 
the council, which alter depo'^iiig .John NXIIl. had long 
experienced niucii |»erplexity from the conflicting claims of 
(.‘regorv Ml. .‘iml P.inedict I II. The son of Agapito 
CVdoima and (aitarina (\>iiti, born about 13C8, he belonged 
to one of the ohh st ami most distinguished families of Rome, 
becaime ajiostolii- protmiotaiy under Urban VI., wms 
created cardinal deacim by Innocent YIL, and in l-llH 
Wiis tlhi deli-gule nl Alrxander \'. to hear the appeal wliicli 
liad bia-ii taken in that }i‘ar to the [>apal see by John 
Huss. He wjis ju*-lly e.-'tei'im'd for hi.s moderation, learn- 
ing, uj>riglitne*'.s, and biisim ss capneity, but he failed to 
jichifve, a-i In* might have done, the honour of benng a 
reforming po]>e. His tirst act aftar hi.s election >vas to 
[mbli 'h a brief cmdii ming all the regulations made by Ins 
[iivi I ece.'i.-'O r.s w it li n yiini to the pa[ial chancery, — regula- 
tions width had lt>ng liei-n the subject of just complaint. 
AVIieii tlie nations' of tiu' ctamcil pre.ssod theirvM for 
reftnni, Martin submitted a. counter sclieine, and ultimately 
iiiten-il into negotiations for .separate concordats, for the 
niu-t part \agm-and illusorv, w itli Germany, England, anil 
Fra nee. Hi.' left (.’oust a nee at the close of tlie council 
(May 1 1 18 ), but traseiled slowly through Italy, lingered at 
Florence, ami ditl in it venture to enter Romo until 
Sei»teinber I I2t), when hi.s tirH ta.sk was to seek to restore 
it to the pr()*<peiiiy and order to which it had become a 
stniriger. In aeeordance with the decree of Constance, 
cimtirnied by himself, onlering that councils should bo 
held every five >e:ii.s, lie in 1*123 summoned tho council 
which met at J’a\ia and afti rwjirds at Siena; it W'as .some- 
wh;it ]joorly attended, and this circurnstjincc gave tho pope 
a pretext for dissolving it u.s soon as it had come to the 
resolution that “internal church union by reform ought to- 
take precedence of external iifcion.” It was prorogued for 
seven years, and llien met at Rasel ; shortly after itsopeii' 
ing Martin died of apoplexy, on February ^20, 1431. Ilis 
succe.ssor was Kugenius IV. 

MARTIN, JniiN (1789 1854), a popular English 
painter, wu.s born at llaydon Rridge, near IToxhani, on the 
19th of .fuly 1789. On account of his early interest in 
art he was apprenticed by his father to a coachbuilder ti>- 
learn heraldic painting, but owing to a quarrel the 
indentures wore cancelled, and ho was placed under 
Ronifacio Musso, an Italian artist, father of tho well- 
known enamel painter Charles Musso. With his master 
I^Iartin removed to London in 1806, where ho married at 
the ago of nineteen, and led a struggling life, supporting 
himself by giving drawiiig Icsflons, and by painting in 
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water colours, and on china and glass. His leisure was 
occupied in the study of perspective and architecture. Ilia 
first picture, Sadak in Search of the \Vatcrs of Oblivion, 
was executed in a month. It was exhibited in the Royal 
Academy of 1812, and sold for fifty guineas. It was 
followed by the Expulsion (1813), Paradise (1813), Clytie 
( 1814), and Joshua (1815). In 1821 appeared tin* famous 
Relsliazzar’s Feast, which excited niucb favouralde and 
hostile comment, and was awarded a prize of .f JOO ut the 
British Institution, where the Joshua liml [)rcvii)nsly carried 
otr a premium of .£100. Then came the Destruction of 
Herculaneum (1822), the Creation (1824), tlic I'Ao of the 
Deluge* (1841), and a long scries of utlicr liildieal and 
imaginative subjects, many of which are widely known 
through engravings. In 1832 33 Martin received X2ri0() ' 
for drawing and engraving a fine series designs t»> 
Miltou, and along wdth AVestiill he produced a set of Bible 
illustrations. He was also much occu^aed with scIumucs 
for the improvement of London, and piiblidie«l vaiious 
])amphlcts and ]>]ans dealing w ith the mL'lropolilan water 
supply, sewage, dock, ami railw ay systems, I )uring the last, 
four years of his life he was engaged upon lii-. large subjects 
of the Judgment, the Day of Wrath, and the I’lains of 
Heaven. lie W'us attacked with par;d> sis while [‘ainling, 
and died in the Isle of Man on the ITlh t»f Ke]»ru:ir\ 

Tlio hold origiiinlity ot M.iitin’s ]tiodijriini 
Mtfflictcd tlio ]»iibh'e. Im1 arc willmiit tlif h nf m.IjiI 

r vccutiori and truth to luitiin* upon n f.iim* in iln* 

alls must 1)0 built. Ilis tigiiu > air l>u\ily »b.o\o, In-, 
hot and nil pleasant. 3\» iimsi of piof, s-.inu il In-’ 

nork.s .seamed th(‘atrir,il and lucky ; Jiiid Mu- lay « nflii-. 

tiiric, like Cliarles liaml), io n* (li^pos.-d t(» drii\ ili.o tli. v . \ on . .1 
true in Mginativ'o power. Mis pnpiiiMuty im.i\ Iw -^oM Im I i\> Mil 
minatr I in 1S2S, tin* y«ai nf hi-- Fall nf Nitirvrh ; ap. . ih. n o li.j • 
been griidually declining. 

MARTINA FHANLA. a city of Italy in the pro\ioce 
of IjOCCO, 18 miles north uf 3^iraiito, on a lull mar the 
sources of the Tarn. It was a lief of the (/:irae< ioli J.miily, 
and date.H from a comparatively inuderii e[to( h. 'Die ducal 
palace is one of the finest buildings of it^ kind in tin .Muuh 
4)f Italy, somewhat .‘similar in style of areliitu lure the 
Palazzo i^amlili in Naples. 'Fhe popidatitui i»f tin* city 
was 13,088 in iStll ; that of the conmiuin', lia-^ iini. 
from 1(),G37 in that year to IP, *257 in 18sL 

MAUTINKAU, IIakrim* (1SM2- 1870), Kngli-h wom.m 1 
of letters, w*as born at Norwich, wlien^ lu r lather was a | 
manufuctnrer. The family was of IJugiiemd, extractitui, but ■ 
had adopted Unitarian view.*^. Her educatiun, which in- 
cluded J/dtin and Prench, as well as domestic acc<»iuplidi 
inents, was received \tartly at homo, and parti} under a 
ifr l^erry, to wdiose lessons iu logical hhiglmh eoiu|!n-itioii 
she ascribed somelliing of her later clearness of lh«»imht 
and Kiateiucnt. The atmosphere of her home was iudus 
trious, intcllectuiil, and austere; she liorsclf was cle\er, 
weakly, and uiihajipy, and was, moreover, already growing 
deaf. At the age of lifteeii the state of her health and 
temper led to a prolonged v«isil to her fatlu'i s sLtcr, Mrs 
Kentish, who kept a school at Piristo). Ileic, in the 
companionship^ of amiable ami talented ]>i'o))le, her life 
became happier. €lcre, also, she foil under the intlucnce 
of the Unitarian ministtT, Dr Carpenter, from wln^^e in- 
structions, she .says, she derived an abominable .spiiituid 
rigidity and a truly respectable force of couscienct*. 
strangely mingled together.’' From ISlt) to IS3U she 
again resided chiefly at Norwich. The first purl of this 
period was mainly spent in <|uiet and alino.st .scent 
study and in needlewwk. About her twentieth year lu r 
doafneaa became confirmed, and she habitually from tliut 
time osed an ear trumpet. In 1821 she begun to write 
anonymously for the Monthhf Itrpoaifort/, a Unitarian 
periodical, and was assured by her brother that authorship 
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was her proper career. A little later she published 
Dn'otional Exercises and jiddtrm's^ Prat/ns^ and //fpnns. 

In 1826 her father died, leaving a bare maintenance 
to his wife and daughters. TIis death had liceii preceded 
by that of his eldest son, and wm.s shoifly foilnweil by that 
of the young man to whom Haniet wus emjLaui tl. Miv? 
Martineau and her daughters soon after lo-l, all their 
means by the failure of the Innise Avhen- tin b nmiu y was 
placed. Harriet had to earn lur li\iiig, and, being 
tireeluded by her dcafnes.s from teucinuij, tn-.k up author- 
ship in earnest and toiled with incredible ludu'^Mv. Shu 
review’cd for the PrposiOjry at the rate, of yor 

wrote .stories (afterward.-^ collected as TnuHfimn *>/ P'th- 
fin*), gained in one year (1830) three e.-.^.iy pii/^ s oi 
tlio IJniturian Association, and ek*‘d out iier income by 
needlework. In 1831 .slie w'as .seeking a publi.'^lier foi 
a si'ries nf tides designed as HI nsf rai iun^ of Polifo-of 
I Ernmnny. After many failurc.s .she :ic« e]»tt',d very disadv.ili- 
I tageoii.s teims, and the lir.st number ai)[»eiin d ainiiNt gliHun} 
progiuKsticatinns from the [)ubli.sher. The suh\ he\vcvt*r, 
was immediate and enninmii.'!, tbedi.maiid inci ca.-ed with 
each new immbi*r, and from tliat time In i liM larv siicces- 
was .secured. In 183*2 .-he moved to kiunlun: .-heat once 
I be.camo the fa.shiiai, and lu*r acjii.iiiM.inc was i.igerly 
; .Nought. Till 1831 nIuj contimud to bi* oi (uj»ieil with 
her jiolitical economy -ieiics and with .i siij»[>h‘mt ntal 
.series of IJ! nst I'ittiniis nf Toxoilf,n, F’oui stone (iealim/ 
with the [»oor-lnw' came out about tin- tiint 'fhe.-e 

tah-s, <lirvct, lucid, willlen without an} ipp nanci f cllbn. 
and yet [uactically elleflist*, dis[ilay llie i hur.n tei istic 
qualitie.s of tlieir jiuthor'-; styh*. In 18 ll, whm tin- whoh 
s.uics was complete, Mis-> Mailing. ui j* id a long \i.-it to 
\mcric!i. Here, her «»[)'n adln-ion o ihe Abn]iiiuiii.-t 
paUy, then small and M ry nnpopulai, mm -ji'i it <dlenee. 
whitdi was dcej»cne(l by tin ^ ^lieidiui, .'onii after Inr 
r»‘turn, of J///f//V,/ tml .i nf ]Ve$(tnf 

Trar^'f, .\n article in tin*, ]Vt.<f(!nnt irr //mvm/*, “ 'I’he 
Mart}!' Ago of the United nlrodnrcl haigli li 

re.ader.s almost for the fli-t iiiie to tin irugjie. of thr 
Abolitionists. In tlie.-t* .\me] iean w iltme ■« Mi-s Martineau 
shows less tlnii her u.-na) ealmne -' and judicial eummon 
.M'lise, but it will .scarcely In ihniit il lliat thi-ie w.i.- 
ground for her M'lieinince. I’ln*. Aineiican 1" weif 
tnlltiwi'd by a iioNel, /^Cf /-A/v/u/i,- .1 -t «•]■}' ot middle 

country life, lacking the dcJic.it'* Immonr of .Mr-^ Au.-ti n mc 
the toindi of farce that enlivens Mi.-^ l-MgewoiihA tales, 
but delightfully clear in st} le, wIii'leMuiu* in .sj.iiif, and well 
sustained in t)oint of inten'.st. To ihe N nne pnii. 1 bidon'j 
two 4»r three little handbiniks, Imimng [»;tits nj a (httdr 
fo SrrriW, The \erueit} of lii'r Mohf nj oU II'.//. leil !•» 
a widespread belief, whieh .she n -jarded with .sonm com- 
placency, that she had on- e been .i maiil <d all woik 
herself. 

Ill 1 83*.l, during .1 \ i>lt to tlie Continent, Mi.s ^lartiiieau s 
licaltli, which havl long been bad, br<»ke down entire!}. 
She retired to solitary lodgings in Tyiu-moutb, and remained 
:i prisoiuT to her coucli till 18 1 1. She was. still busy, and, 

besides a novel (77/c Ifnnr ond th*' d/o//), publi.-hed Ndnie 
tales fur children, and Life in do- SlrL-romn, Tliv^^e 
\olnnms contain some of her best work, and pus,-,. a < h.o m 
of lender feeling t\) ]*alanee. the, somewbat cold. i:itiona!.t\ 
that predominates in most of Miss Mart .ne.ei’.- wntiiig 
. Duringthis illness .she for asecond time «{• i ln.cd a peii^-ion 
oil the ci\il list, fearing to com})rt>mi''e hu; p«*hlicid 
. indopeiideniT. Her letter on the .subji 1 1 w.i'' publi.-lu d, 

• and some of lier friends rai.scd a small .inmiity for her 
; .soon after. 

j In 1844 Mis.s Martineau uiuleiwciit a cour.se of 
I mcsmeri.sni, and in a few months was resloicd to health. 
1 Her recovery excited much di.seus.siijn and controversy. 
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She herself felt no doubt either of its reality or of its 
being due to mesmerism, and not unnaturally resented the 
incredulity of oihera She eventually published an account 
of her case in sixteen Leltfrs on. Me^merismy a proceeding 
which caused great otfcncc to some members of her family. 
On finding herself set free from the bondage of ill-health, 
she removed to Amblesiilo, where she built herself the 
house ill which the greater part of her after life \\:as spent. 
Ju 1845 she published thn'c volumes of Forest and Game 
Law Tales, in which the method of her political economy 
series w'as again applied. In 184G she made an Eastern 
tour with some fricinls. She was abroad for eight nionth.s, 
visiting Kgypt, 1‘alcstine, and Syria, and on her return 
published Ff'tfrrn Life. Tlio tendency of this work is to 
display humanity passing through one after another of the 
world's hi^toric religions, tlie conception of the Deity and 
of I )iviiic govt'rinneiit becoming at each step more and inoro 
ab-trii«"t and indelinito. The ultimate goal Miss Martineau 
believed to be a [diilosophie atheism, but this belief she 
(lid not expressly declare in Eastern Lije^ considering it to 
be outside the province of that book. Sho published 
about this time Uonsehohl Ed neat ion, expounding the 
modern theory, in which freedom and rationality, rather 
than command and obedience, are regarded as the most 
effoctual instruments of education. Tier practical interest 
in all schemes of instruction led her to start a series of 
lecturers, addressed at first to the school cliildren of 
Ambleside, but afterwards extended, at their own desire, to 
their elders. 11ie subjects of these lectures were sanitary 
jiriuciples and practice, the histories of Eiigland and North 
America, and the scenes of her Eastern travels. At the 
request of Mr Charles Knight she wrote for him, in 1811), 
The History of the. Thirty Ye<trs' Peaee ^ — a characteristic 
instance of Miss Martineau s remarkable powers of labour. 

From the first opening of the books to study for the 
history to the depositing of the MS. of the first volume at 
press was,” says, “ exactly six raontlis. 'ilho second 
\oliime took six months to do.’’ 

In 1S51 Mi'Js Martineau edited a volume of Letters on 
the L’uvs of Man's Xatnrc and Development. Us form is 
that of a correspondence between herself and Mr IT. G. 
.\tkinson (in which the latter has much the larger share), 
and it expounds that doctrine of idiilosopliical atheism to 
which Miss Marlineau had, in Eastern Life, depicted the 
course of human bidicf as teinling. The existence of a first 
cause is not denied, but is declared unknowable, and the 
authors, while regarded by others as denying it, certainly 
considered tliimiselves to be affirming the doctrine of man’s 
moral obligation. Mr Atkinson was a zealous exponent 
of mesmerism, and tlio prominence given to the topic.s of 
mesmerism and clairvoyance no doubt tended to heighten 
the disapprobation with wliieli the book W'as received. The 
reviewers w'ere almost unanimous in condemnation, an<l 
the publication caused a lasting division between Miss 
Martineau and some of her friends. 

The new philosophical bent of her .studios directed Miss 
MartiiKMu's attention to the w’orks of Comte, and .she 
undertook a coii<lensed English version of the Fhilosophie 
Fosiiice. It appeared in 1853, and to most readers is 
more useful and intelligible than the original. She had 
begun in tlie previous year to write articlc-s cliielly 
biographical, for the /)ftily Xews. Among these were the 
Letters from Ireland, written during a visit to that country 
in the summer of 18.‘32. Sho also wrote a considerable 
number of eflsay.s upon difTcrent manufactures for House- 
hold Words^ and another series for the same periodical upon 
the treatment of blindness, deafness, idiotcy, <kc., besides 
a Guide to Windermet'c, followed nfterw'ards by a Gomplete 
Gai(le to the Lakes. Sho had been for many years a con- 
tributor to the Westsfiraisier Jltview, and was one of the 


little band of. supporters whose pecuniary assistance, in 
1854, prevented its extinction or forced sale. In the early 
art of 1865 Miss Martineau found heiself suffering from 
eart disease. Having always felt it one of her duties 
to write her autobiography,, and believing the time before 
her to be but brief, she now at onoo set about this 
task, and on its completion caused th6*book to be printed 
that it might be ready for speedy publication at her death. 
But her life, which she supposed to be so- near its close, 
was prolonged for other twenty years, her death not 
taking place until 1 87 G. , ' • ' 

These yenra were by no ni(*ftn«i idle. She continued to j^bntrihato 
to tlio Daily Xctrs, for which she w’l'otc in all more' tiian IGOO 
.nrticlo.s, and to the IV'cst minster Hcview, as well as to other papers, 
and her hiograpliiciil skelchcs were eollected and reprinted from tho 
Daily News in a voliinn* which litis justly hccomc one of the best- 
known of her works. In point of style it is probably the most 
oxcrileiit of them all. 'Fhe form and method leave nothing to he 
de.sircd, and the pererption of eharaeter is shrewd, sincere, and, 
roiiglily .speaking, nOiahlc. lint in rending tho book we feel that 
the hingraphies, div ided by tin* editor into groups of royal, xiolitical, 
&C-, fall far more imtiirally into two larger ehisses, — the biographies 
of fiersun.s whom MKs !^^^lrtineall liked, and the biographies of 
persons w'hom she disliked. All are doubtless in a sense true, as 
all photographs are true, but tlio dillerence between a ilattering and 
ail uiiilatteriiig photogra]>h is considerable. 

*Sli(^. also pr()tlne(‘d two books on the government of India, and 
was ootttiiiiiallv oeeiipied in promoting seliemes of reform uiid 
benevolence. Her poorer neighbonr.s owed inneli to her kindly and 
ciilight(*ned efforts, and her serv.ints found in her a friend wwell 
as a mistress. Ibu' long and busy life b(*ar.s tho consistent imprej=>.s 
of two leading ehninctcristics, — industry and sineerity. Her work 
was iiivari.ibly .sound, and its luotixe invariably respectable. Tint 
verdict which she rtMords on herself in the autobiograplikul 
.skidch left to bo piibli‘»lu*(l by tlui Ihtily News is probimly very 
near to that whicli will be lerorded by future jndgmerii. 8he. 
.say.s, — “ Her origimd power w:is notbiiig more than was duo to 
carne.stues.s and inlellcctuid ele.ini'^ss witliiii a certain range. Witk 
small imaginative and siigge.stiv*' power.s, and therefore nothing 
appro.'Kdiiug to genius, she could see clearly *ho did see, and 
give a clear expression to what she luul t0‘"«ij’. In abort, she 
could populiiri/e wliile could neither discover nor invent.” 
Her jiiugmcnt on large (pi(*stions was clear and sound, and was 
always the judgment of a mind naturally [>rogres8iveandProto8tant. 
Mentally .she was a true (htughtia' of her Huguenot aricestora. But 
it is impossible to nvid lu-r autobiography witliout suspecting that 
she xva.s .subject to considerable prejudie(‘S, especially in hcrjudg* 
iiumt of p(‘rs(m.s, and that her temper, particularly in oarlicr lifr, 
XV IS unamiable, Iiard, and unforgiving. She seems, indeed, to liaX'e 
]M)».sfts.sed the sort of di.sposilidii xvhieh .slioxvs to much greater 
:idxuintnge in it.s relation to juniors, inferiors, and dependants than 
in its relations to ciders .'ind sii]>criors, and xvhieh therefore appears 
more, amiable, in the cli)siijg tliaii in tin* opi*ning years of life. Her 
autobiogmphy revculs al.so a xvcakiichs xvhieh xvas perhaps unavoid-' 
aide. The piibllcatioii oi' her jiolitical economy tales brought her 
into great and suddiui iiotue ; iiiaiiy ]>er.son.s of high position^ 
otlieial and otlu rwisc, dc.siivd to enlist her advocacy oil the part of 
their ]mrticular projects. vShe found her help much courted^ and 
much help eagcily jirollcred to’ her. lb*r deufnesH, which suffered 
her to hear only xxduit xv;i.s directly addre.ssod to herself, assisted to 
jrmko Jier a central figure, and to induce tlic belief that hers xvas 
one of the most potent if not actually Hie most potent voice in 
English ]>olitie.s. Her deafne.ss was in another direction probably . 
advant'igeons. It led her to find solitude easinr than most 0om- 
panion.ship, and .saved In r from many di.structioii.«i of attention.- 
It may indee.l fairly be surmised that but for her dofifness sho 
could iiox'tT Iiavo foimd time to arhievo tho amazing quantity of 
xx’ork that she did, xx hilc the courageous, cheerful, and unobtnildvo' 
spirit in whidi .she liore lie.r infirmity rcmi|to8 ati example and an 
encouragement to all her fello\v*.siill*ercr.s, (C. BL.) 

MARTINI, Giovanni Battista (1706-1784), the 
most learned musician of the IHtli century, waa bom at 
Bologna on A* ril 2.5, 1706. llis father, An£oiiio Maria 
Martini, a violinist, taught him very early the elements 
of music, and to play tho violin; at ablator 'period he* 
learned singing and harpsichord playing, from. Padre 
iVadieri, and counterpoint from Antonio Biocieri; Having 
received his education in classics from the .fathem of the 
oratory of Sau Filippo Neri, he afterwards (bOtemd upon 
a noviciate at the Franciscan nionastery at Lago, at the 
close of which he was received into that order on September 



M A R — M A R 


r)x:) 


11 , 1722 . Contiiiuiny IiIh studies in the theory and 
practice of music with great zeal, he in 1725 , though only 
nineteen years of ago, received the appointment of chapel- 
master in the Franciscan church at Bologna, wlierc in's 
coniposltions soon attracted much attention. At the 
invitation of amateurs and professional friemls he now 
opened a school of musical composition at wliich in the 
course of his long life several eelehratod ueio 

trained, including Vaolucci, Sahlmtini, Uuttini, Zanotti, 
Sarti, Ottani, and Stanislas Mattvi ; as a U ;irljrr lie idu- 
sistcntly declared his prcfcrcnci; for tin* tnnlitiojis uf the 
old Boipan school <if inusicnl eoni[»o>itiofi (-■«.'* Mi'-n). 
IVIro Martini was a zealous and iiKlclatij^aMe of 

musical literature, and isallegiMl to liave Ihmmi the pO-svl'- - ,,|- 
of the most extensive musical lihrary evn* fornn.l Mi. r 
a lingering illness he died at Bologna on Augti t 4 , 1 7 s i. 
His Kloijio was published by l^ietro della Valle at Bologna 
in the same year. 

The greater imnilMT of ^la I tini\ -a« M'I niinio-n 
priiiti'il. TJio Licco of li«)logiiM t MSS. 

:iint a iVijllR'lii, with some nlln-r ]»i« '■< s ofi him ii iini-i' , .ni ii*»\ 
Yipiiiia. fAffiviiV. atffitr it /if ijilto/nr ji ^ li. / ’. lAo /.* \wi. j 

lished at liologiia in 1 7 - 51 . :n jiK(» 1 \\( 1 \«- t ,>t,t i ../•!/ , m , 

Soiuitj fU'.!' I'ot'tjmto t'if it. in I7‘l< ; ainl i'i , 

in I7ti3. Martini’s , loo'll inij»oi I a lit w elk. . 11 .* hi^ ,'o/. / /. 
(Rologna, 1757 -81) and his Stutift'i ( 'mif ri'fni i>'<> (Ik. I k* 

1771 ?.'>). Tlu* foriiKM', of \\ hii h t In- 1 In I '• jiiilili Ji< <l voltim.*., n 
wln^*y,to AiK'h'iit mu.vi«', and lliiisO |ih nl a im n* fi i -up hI « f 
imtlK*i*s vast ]ilaii, exhiluts immeu-^r i* oliiiy tiii'l iTMlU'iiy, l>u 
isvvntteu ill a dr\ and nuat tou t i\ «■ out i-. ov» i I'MiI, d \ 

matter wliii-li raiiimt he veganh d .i-; lii'loi n al. At lie Im-jimi 
auil Old of c.O'h I'haptfr nceio j»ii//l« -<• looii'-, ^nm«• .•! whi. h 
ex'-ecilingly diiruult.; ('iM'iiiltnn '.oIm llln- wimh ot {Inm 

i'i a vei> U'aimd and valu.dite N\»'ik, Mmt ouim' .m mi| 
ant ( olltctioii of f\'am]>lr- Imm I lie 1» si nnisl'i -• nt iln- i*ld h.i 
’ '»nd t:>]'anisli s^‘hool'^, w il li cn. » 11* nl * \]»lanat<n \ imh - ll li 
L’hiclly of tliL* tonalilit's nl‘ llir |.l:iin * ii.int, ami <*t ••>uni«ij" 
coii''lrii*‘tcd ujion them. r»i..’-i*lcs ili*' ant !nti‘ **1 ^xi i.d 

troversial works, MaitiuMln'VN up a I >t rj ,//*« '. w' J//- . 

wliicli appealed in tli*' .sc* on* I voliim*' of (1 ll. Iho 
iyo/'/*s ; lie also piililishe*l a tn.itisi' uii 77/- Tln<ntt4>i 
appHnl to Mu sir. 

MARTINI, SiMoNi<:( 12 Nil li ’»4 I), <‘ullc(i also Sim* nc di 
Martino, and mure coninnnd\, but not <* »riv*tl}, Slimm 
Aloinmi,* was born in l 2 Sd. He followed lln* inunrn r •*! 
painting projuir to his native Siena, as iinpi'ov**il 
Duccio, which is essentially ditlVrent from tin- .'t\li‘ n| 
friotto and his school, and the. idea that Simone was 
himself a pupil <»f (liottoi.'i theiefore v\i<le i*l tin- ns.iik. 
The Sienese style is h’ss natuial, dignilleil, and n ->• i\cd 
than tho Florentine; it has less unitx of impiv' .>ii. hai 
more tendency to pietism, and is marked bv eAUL^eciatimi.- 
whieh are partly relateil to the ob.soleseeiil Ibzaiitini' 
manner, and partly seem to fiu’ebode certain oeciili u ities 
of tho fully develo|ml art which we timl prexalciil in 
Michelangelo. Simone, in especial, tended t*» an i Nci—iM* 
and rather affected tenderness in Jiis female figures ; he. 
\VBS more successful in single figures and in |»oilr.iits than 
in large compositions of incident. fie tini.died witli 
scrupulous minuteness, and xvas elaborate in decoration^- <'f 
patterning, gilding, Sco, 

The first knovwi tosco of Simone is the xast one whiih 
he exec uted in the hall uf the Talazzo ITibblieo in Siena, 
the Madonna Enthroned, with the Infant, and a number ul 
angels and saints ; its date is KUTi, at which early pciioii 
of his life he* was already an artist of repute thnmghout 
Italy. In 8 . Jjorenzo Maggiore of Najdcs he paiiitt‘d ;i 
life-sized picture of King Robert crowned by his lu-othcr, 

^ ITio onUniiry iiecouiit of thks eolelirated early Siene''e jia inter i*< 
that giycn t»y Vasari, iiiul siiiee repeated in a vaiielv ‘*1 
Modern research shows that it is far from eorn‘< t, tlie imulent^ I-* 
«iTonecu.s, and the paintings altribut(;<l to Simone in various ]iriiii ip.il 
iiwtaiiees not his. Wo follow tho authority of Messrs t’rovve einl 
Cavaluasellr* 


Lewis, bishop of Toiiloufie; this al-.o is extant, but nnuh 
damaged. In 1320 lie painted for the higli altar of the 
church of St Catharine in Pisa the Virgin and ( ‘hild between 
six saints ; above arc arehangols, and other figures. 

; The coin piirtnicn ted portions of thi.> work me now <h.=<per.sed, 
j some of them being in the aeademy of Sh im, 'rowan!." 

1321 he executed for llio ejiiiicli oi M liominii* in 
j Orviclo it j»ietiiri‘ of the bish()i» of Saxoiia kneeliii'.!: ImToh 
' the Miidoiinii atteiulml by siiiiit.s now' in the 1 ’al>i i< e* i ia o{ 
the eathedral. (.7*1 tain frc.seos in Assi-i in lla* • h.ip- I ol 
Sf Martin, ri'jiresenting the life (»t lliat siinf, a * i il*- d b\ 
\';is:iri to I’ueeio ('apaiina, aic now, u[M»n ."Inaej; iiitunai 
ev iilenet*, a'S’.giied to Siiiioiie. lie paiiiUd al."*», in ll" 
.'-‘•nth ti.iii.sept of the lower ehiii’cli of the siijic' editir**. 
ligiin s of the N'iigin and i-ij^ht ."'iiint '. In 1 .‘I2N he [U ‘mIuci 
f.*rthe Sal'll di] Ct»nsilio in Siena aw oik ot a vei \ (litlVnnt 
eliaraeter a striking enue.stiian poiliait of tln‘ vii toriou 
geijt'ra) (Juidorieeio Kogliaiii de li’iei'i. 

Simone had married in I ill! I ( .'inx.iima, the <Iaifthtei’ of 
Meiiiniu (( inglielm*)) di l'’ilip|>iieelr». Hi-r luutliei. nanad 
l.ippo Minimi, was al-o a paintLi, and w.is freijiieiillv 
a-''oei:iteil with Simoin* in his Avoik ; aiid tlii.' i> lh< tmlv 
i‘i:i'on why Simoui' has i(*me down to ns with the fannl} 
Team** Mi'inmi. They paintid to^jitlni ni lihol tin- 
Annnneiat ion which is now in tin- I tli/i galleiy. Simon* 
kept a bottega (or shop), niidei taking any oinalin ntal \v*'ik 
eomniissi*)ned of Idm, and his gains were lug*'. Jii l.'I.i'd 
he .settled at the jiiipal et*nrl in Avi 'ina., wheie he nea*h' 
tin* ai*(|naintaiiee- of I'etiau'h ami I aura ; and he paint* *! 
lor tlie [>o( t .a [**»itrait of his I.mIn, v\hi*h h.is not come 
d*»wn ti» ii.-i ; itgavi* 4*eea"ion for t\\o**t I’etraiwh’s ^*.nneis, 
in W'hieh Siniom* is liighly enloui/Ml. lie al-a> illnmiimted 
b»r tlie pfK't a cu[>y of tin* Coinnii nt of Seivliis np**n N'iieil. 
iii>w' [ireserved in the Anibro'ian llhi.ii v *4 Milan. Ili 
wju largely eni[*loyed in the deeoiatioi'-^ *»!' the papal 
luulding.-^ in Avignon, and several 4*f In-, woik" still O'lnaln 
i - in the eatliedral, in the liall ot the <'(in.-ist lay, ami, ii. 

I tlie two ehapcls (*f the t*ahu e, Ih*- s(«‘ia-^ ot tin* 

! ami of Stephen ami *»lher saint?. * Mi*‘ **1 his late.-l pio 
' dmtioiis (1312) is tin* j*ielure of ( liii-i k'ouml by his 
I I’.ireiit^' in tin'. Temple, ni*vv in ilie Livi'r[*ni)l (ialleiy. 

; S'lnoiie died in Avignon in July l»)l 1. 

Proin this aeeounl of SinutiieV piineip.Al w*»iks it wlh 
b*- peieeived that iho'^i with which lii- naim :ui'l lam* 

' aie niiK-il gciuTallv id'-utilied are no IiTiLa i n i^anle*! a.-s liM- 
! d liC"** arc the eoin]u>sition", in tin (’afii^t** ."''anto of Pi.'u, 

, fn)ni the legend t>f S. Uanierl, .md the A".- 'imptii-n »»f the 
Virgin ; ami the great fit'scos ji* tin- kappeiloiie <legli 
Sp.ignuoli, in S. Min in Novella, FItaenee, iepie..i’nting 
Ihe'rriuiuph of Iveligioii through thev\oikoi the l)ominiean 
j order, il'e. Some of the woiks in ijin .-lion can be proved 
i to have been dom* many yeais after Sim* 'lie s di'.itli, and 
i tlni «»thers belong to a ditferent school ami .'tyl** of art. 

M AUTl NM(Jl "K, one of the AVest India islands, 
' belonging t*) tho elialn of tho Les'cr Antilles, and eiai.sti 
; tilting a Froiu'h colony, lies 3.‘1 jinJe.' .■(*ulh of i >i>iiunii’a 
: and 22 north uf Saint TiUeia, bitw*« ii I 1 2i5 and 1 1 

' i)'2 X. lilt, and iVo t»' and Go 31' \V. long. The gieat('?l 
i h'ligth i.s 43 miles, Ihi* mean wiilth 11); and tin* ."urhue 
comprises 211,090 aen’s, nr 380 sipiare miles. A dii.-tei 
of volcanic inoiintains in the north, a similar i in I}.*- 
I south, and a line of lower heights between th* m. N*im tiu 
I backbone of the island, which culminate ' in tliL* icrth we.-i 
j in Mont IVh'e (4l.‘h) feet), and lias aItog*.tli ra iei*?h im*ii 
i irregular and stioiigly marked relief tlivin it pit-.^oiil-' 1»* 
‘ tin* eye, - the deep raviius and preri|»il<'v;s c.m .. rpiinmt- 
: with which it abounds l)(‘ing re*lni * il ii: :i]»j»e.nance t*» 
; gentle undulations by the dr.i[»erv of *1110 lurc'it.'. flf the 
j niimeruus streams which traveive tin* lew mdes of eountrv 
1 between the watershed and the sea, about .-* venty or eighty 
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aro of considerable size, and in the rainy season become ! 
deep and too often destructive torrents. The east coast of 
the island, exposed to the full sweep of the Atlantic, is a 
;succcssion of inlets, headlands, islands, and rocks; the 
south coast is muck more regular, but bold and steep ; and 
the west alone presents, in the bay of Fort de France, a 
stretch of mangrove .swaiii|). Of the total area, about 
S3, 990 acres arc under cultivation, 83,843 occupied by 
forest and savanna, ami G8,S37 by fallow. On an average, 
according to the returns for 1874-78 inclusive, 47,440 
acres are devoted to the sugar crop, 1290 to coffee, 640 to 
cotton, and 1 660 to cocoa. The mean annual temperature 
is SI"’ ill the coast region, — the monthly mean for June 
being 83 \ and (Iiat of January 77°. Of the annual rain- 
fall of 87 imiu's, August li:is the heaviest share (11*3 
inches), though the rainy season extends from June to 
October; March, the lowest, has 3’7. Martinique enjoys 
a remark able immunity from hurricanes; half a century 
may without serious disaster from such a visitation. 
Til 1878 there were 162,861 inhabitants (77,782 males, 
85,079 females) in the island, which is thus nearly as 
densely peopled as Belgium. hJince 1818 the increase 
amounts to about 42,800. Of the twenty-five coinimiiies, 
fourteen have more than 5000 inhabitants ; the largest are 
Saint IMerre (23,909), Fort do France (15,414), Lamentin 
(13,409), and Framjois (10,297).^ The great n>ass of the 
population consists of Creole negroes and half castes of 
various grades, ranging from the “Saccatra,” who has 
hardly retained any trace of Caucasian blood, to the so- 
i-alled “Sangniel(5,” with liis mere suspicion of negro com- 
mixture. Marriage is freipiently ignored, and of the birtlis 
no less than 66 per cent, are illegitimate. 

Fort de France, the chief town, a place of about 11,000 
inhabitants, stands on a bay on the west coast Since 
the earthquake of 1839 nearly all the houses arc of wood, 
and have only one story; the streets are laid v^ut with 
great regularity. An abundant supply of winter was in 
trodiiced in 1856. St Pierre, the commercial centre cf tho 
inland, with about 20,000 inhabitants, lies farther north 
<jn the same coast. It consists of a lower and an upper 
town,- the one clo.se and unhealthy, and the other for 
the mo.st part well ventilated and pleasant 

Martinique, uIm) calleil Muiiianii oi Maiitinino, was diseoverod hy 
Coluiiibiis 151)1 .1 line 150*2. It was at that time inhabited by Carilts 
(Galiliis) will) had exjielled or iiieorporated an older .stviek. In 1035 
H Xoiiiiaii ia|itaiii, D’Enambuc, from 8t Cliristojihcr’s, took po.s- 
i-pssion of the island, and in 163/ liis nephew Duparquet liceaiiio 
••.ijiLaiii-gLiieral of the colony, now iiuiiiheriiig seven hundred iiirn. 
In 16;)4 welcome was given to three hundred .Tews expelhsl fron 
Ura/il, and hy 16.5S tln-it* weie at least live thousand peoph 
exclusive of tho (Viril.#.s, who wc’re soon after exterminated. 
I'urelntsed hy the French CJoveruiiieiit from Duparquet’s ehildreii 
for 120,000 livri's, .Martinique, was assigned to tho West linlia 
Company, hut in 1674 it heeaine part of the royal doninin. d'he 
hnbltant'i (Fnmch landholders) at fi r.s t ile voted tliem.sclves to the 
• nltiviition «.»f cotton and tohaei:o; hut in 16.50 sugar j»]antation.s 
’>viTo coinniciiced, arnl in 175^6 the coflee plant was introduced by 
Devil who, when water ran .slmrt during his voyage to the 
island iictl his .scanty allowame with hi.s Mcdlings. Slave 
lalM»ui* liniii hei'ii introduced, there, were 72,000 blacks in the 
Islam! hy 1736. .Martinique has several times been occupied hy 
ihe hnglisli. r.iptured hy Rodney in 1/62, it W'as next y^ear 
restoreil lo tin- I’reiich ; hut after the conquest hy Sir John .Tervis 
and Sir t’liaili*^ Dn y in 1/04 it was retained for eight years ; and, 
seized agiiii in iMi'.i, ii was not .suiTendered till 1814. • 

.See Kmoiisinl, .SVa/ ///• /,< Afar ttnufue, IK22; .Sjdn.-y D.iiicy, r/#- la Mar- 
liniquf, K Iliif/., hliiift k / list /t <itat. tur fa ju>/tulatnm fa Afartifiiqttf \ 

i'u.'doii, La Alarltnufue, l«77 ; H JUud*' sur la col. tie la Martinique^ 

MAKTINSllUlKJ, a town of the United States, the 
capital ot Berkeley county, West Virginia, lic.s on a plateau 
above the Tuscarora Creek, in the Shenandoah valley, 80 
miles west of Washington. A station on the Baltimore and 
Ohio llailroad, and a, terminus of the Cumberland Valley 
Ihitlway, Martin.sburg is the seat of extensive machine- 
-iiops belonging to the former company, which were sacked 


by the Oonfederates in 186L The population, 4863 in 
1870, Was 6336 in 1880. 

MARTIUS, CarTi Fkiebeich Philipp voh (1794- 
1868), a well-known German botanist and traveller in , 
Brazil. He studied in tho university of Erlangen, and on 
graduating M.D. in 1814 published as his thesis a critical 
catalogue of plants in the botanic garden of the university. 
He afterwards devoted himself to botanical study, and in 
1817 he and Spix were sent to Brazil by the king of 
Bavaria. They travelled from Rio Janeiro through several 
of tho southern and eastern provinces of Brazil, and ascended 
the river Amazon to Tabatinga, as well us some of its larger 
afllucnts. In 1820 they returned to Europe with rich 
collectious of plants and animals, as also with Stores of 
information on the geography, ethnology, and products of 
Biuzil. In 1820 he was appointed conservator of the 
botanic garden at Munich, and in 1826 professor of botany 
in the university there, and held both offices till 1854, 
when he resigned them. 

While a student Murtius liiul published paiiers in various scien- 
tific ]X‘riodiculs, and he eontimied to do so during Ida whole life. 
After his return from Rrazil he devoted liis chief attention to tho 
ilora of that country, and in addition to numerous short papers he 
])uhlished the Nom ilencra vt S))r.ciiH rUiiUarim Brasilieimum 
(1823 -32, 3 vols.) ami /nt/tr.s srlrcfiV. Ptantnrnm Gryptogamicarum 
BrnsUirnitivni (18*27), hotli work.s being finely illustrated, Au 
account of his travehs in Rrazil a]>j)enred in 3 vols. 4to, 1823"dl, 
with au athw of plates, and is regal ded ns one of the most Viilu^le 
works of travel of the |»n*.s(‘nt i-eiitiiry. Probably the wdrlchy 
whiidi he is best known is his Ilistoria Pitlmarmn (1823-50) in 3 
large folio volumes, of which one deserihes the palms discovered by 
himself in Brazil. In 1840 ht; hegaa Flora litasHiensia yAu\ 
the a.ssistaiic«i of the most distinguished Riiropean botanists, 
who undertook monographs of the various oiilers. Latterly l)r 
Kichh'i* was associated with him in the e»|itorsliip of this work, 
which is still going on, tlioiigh t)vi‘r <‘ighty t>arts have appeared. 
He also edited sevtual works on tin* zoological eolloctiotlB made 
in Brazil hy Spix, after 1 lie death of the latter in 1826. On the 
outbreak of potato dis«*ii.Sf in Europe In* investigated tha state of 
the di.sea.s»*d ]6iint.s, and in 3S42 published lii.s ohservtttiona. Ho 
also published independen; woik.s and .short napers on the aborW 
giiies of Brazil, on their e.i>il and social conuition, on their pose 
and probable future, on their diseases and mediciiieB, and on the 
faiigiiage.H of the various tribes, esp-idally the Tupi. 

■iIARTOS, a town of Spain, in the province of Jaen, is 
sitaaieJ- on, the slope of a steep liill, which is surmounted 
hy a ruii:cJ castle, 16 miles west-south-west of Jaen. The 
street? aro steep, narrow, crooked, aud ilLpaved; the 
public buildings are of the usual order, and presoni no 
feature calling for special remark. The surrounding district 
i.s specially proiliictive of oil, and iu the neighbourhood of 
tho town arc two sulphurous springs much resorted to in 
cases of cutaneous di.seasc. Topulation in 1877, 14;654. 

Martos ]mrhap.s slaiid.s on or near the hite of tho of J^tolemy. 

By Ferdinand 111. it was taken from the Moors in 1225, uiid given 
I to the knights of ( \ilal rava ; it was there that tho brothers Carvajal, 
l onniiaiidcrs of the oid«T, were in 1410 executed hy eotnmand of 
Firdiiniiid IV. after he. had l)ccii “summoned” hy them tp a 
meeting at the Divine judgment seal. O’Donnell licro gained a 
victory over the royalist troops in 1854. 

MARTYN, ITknrv (1781-1812), acelebratcd missionary, 
was born on February 18,* 1781, at Truro, Cornwall 
lie came uf a mLiiitig family, and his father John 
Martyn was a “ captain '' or iiiinc-agciit at«jGlwennaT>. Ho 
received his education at the granmar school pf his 
native tow^n under the famous Dr Cardew, eatered St 
John*.? Collogo, Cambridge, in the autumn of 1797, and 
in 1801, a mf*uth before be was twenty yettrii old, was 
declared senior wrangler, obtaining soon after the first 
Smith’s prize. In the following year he was chosen a 
follow of Lis college. In tho autumn of 1801 ho was 
introduced to Charle.s Simeon, whose ardent disciple he 
soon became. It was his intention to devote himself to 
the bar, but in the October term of 1802 he chanced to 
hear Simeon speaking of the vast amount otgood done in 
India by a single missionary,. William Ctmy; some time 
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afterwards he read the life of the dovote<l David Brainerd, 
tbe . enthusiastic apostle of the Indians of North America, 
and, “filled with a holy emulation,” resolved to dovoto his 
energies to the work of a Christiiin missionary. On 
October 22, 1803, he was ordained deacon at Ely, and 
afterwards priest, and served as Simeon's ciinite at the 
church of Holy Trinity, taking charge of the*, neighbouring 
parish of Lol worth. Still full of the tlioughl of work- 
ing in heathen lands, he designctl to voUnileoi* for tln', 
■Church Missionary Society, but a sudden di'^aster in 
Cornwall deprived him and his unmarried si.stia* of all the 
provisitn their father had made for them, and rendered it 
necessary that he should obtain a salary Unit would support 
heras well as himself, lie accordingly a[»pliL*d fur, and 
obtained^ a chaplaincy under the East Liulia Company. 
He left for India on July .5, 1800 . 

For some months he w^as chielly louatcMl at Aldoen, near 
•Serampore; in October 180G he proceeded to Dinaporo, 
where he laboured for a tinicj aint)ng.st the Eiirupesins, ami 
«oon found himself able to conduct divine worship) among 
the natives in their own vernacular language, and to 
establish schools for their instruction. At the end of April 
1809 he was ordered uj) to Cawnpore, where he made his 
first attempt to preach to the hcatlum in his ow n eonqtunml, 
and. had to endure freciuent interruptiuns “amidst groans, 
hij^ings; curses, blasphemies, and Ihroateiiings ; nevorlhe- 
less he pursued bis work among the hundreds who crowded 
round him, consoling himself that, if he should never sec a 
native convert, God “iniglit design by his patience and 
continuance in the work to encoiuag»' other missiomirios.'’ 
!Mean while the great business of his life was being 
diligently carried on. Day after day he. ()(.‘ciij)ied himself 
with learning new languages, and had already, during his 
residence at Dinaporc, been engaged in revi.'.ing the she(‘ts 
of his ^Miudustani version of the New' Te.^tament. lie 
now translated the w'hole of the New Te.^tanu iit into Hindi 
also, and into Perseau twice over. Jle translated the 
Psalms into Persian, the Gospels into ,]ud;co-l’ersic, and 
the prayer book into Hindustani, in spite of the constant 
interruptions caused by excessive weakness of budy, and 
“ the pride, pedantry, and fury of his chief imujusliee Sabat.” 
Ordered by the doctors to take a sea vt)yag(‘ fur his health, 
he got leave to go to Persia and correct his Pcr.'.ian N<'w 
Testament, whence he made up bis mind to go on to .\i.tbi:i, 
and there compose an Arabic version. Acemdingly, on 
October 1, 1810, having seen his work at (’awnjMue 
crowned, on the previoii.s day, by tlie opening of a ehuivh, 
he left for Calcutta, wdience he de|):uted on Jauuaiy 7, 
1811, for Bombay, which he reiiched on his thiriielli 
birthday* From Bombay he set tmt for liu-hirt*, bearing 
letters from Malcolm to ine.u of ]>osiuuii theri*, as .lIm> at 
Shiraas and Ispahan. After a killing journey from the 
coast he reached Shiraz, and was soon plungotl into 
disenssion with the disputants of all (dasses, “Snli, Moliam- 
medan, Jew, and Jowish-^^ohaminedan, even Arnunian, 
all ansfious to test their powers of argument with the first 
.^nglish priest who had visited them.” Having iiuule an 
(insUocessful jiturney to Tebriz to [»re.senL the shah with 
his translation of the New Testament, ho was seized with 
*a fever, which so thoroughly prostrateil his energies that, 
after a topporary recovery, ho found it iieeessarv to M-t-k 
a change ot climate. On yeptembor 12, 181 2, lie staited 
with' two Armonian servants, crossed the. Araxes, nule fimu 
Tebriz to Erivan, from Erivaii to Kars, from Kars to 
Erzeroum, from Erzorouni to Chiflik, urged on frum [d.ice 
■to place by his cruel Tartar guide, and, though the plague 
was raging at Tokat, ho w'as compelled to stop tin re Irem 
utter prbstration caused by fever. On the Gth of Octnlu r 
he died, either from the plague or from the weakness of 
the disorders which harassed him from day to day. 
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By his valuable labours as a translator Martyn had por- 

tioiis of the Scriptures within the ivaeli of all who < ouhl roji'l 
Dver oiio-fourth of the liabitaMo globe, and dining Ins brief life lio 
■ariiod for hiitisidf a foremost ainnng umdiMii niissiuiiane.-., 

Mucaiilay's lines, wiittoii in 1818, testily {n tlu* in»]»iesvsioii inatU 
'»y his ciithiisiiistic taircer of self-devotion. 

Mf/iioir of the JiCC. lit nr u //.A, Irill*; 

Wilbcrlbn’e, Journals avd e/’/A' A**'’ IJ‘ nrif Mn, f-jn, 18-17; 

Kaye, (HirLslifun'hf iu. Indiff-, ISoU; Yongr. 7'-. >nd rm-nf. , 

1871; and Thr. (inirch (Juurlrrlif fur nitoji.T Issl. 

M AllTVUOLOG V, u mtalngne or li.t of m:.3(yr-, 
irranged according to tliu succes.sion ol tiu ii aiinn i i 
ind soiiictinies iiii'liiding an arconiil ol their !ivt> .iiul 
sufferings, 'fho corresponding word in the. (Jrei l. CIuh.Ij 
is Mi ii'dafihm or Anuhnimn Innii llj(i Mi unbent tin* 
StjuaU’iirlii art? coni[dled. The custom of paying lumonr to 
llm iiamory of those wlu) liiul “ W'itiic^scd llie good i o.. 
fcssioii ” in perilous times established itself very early in tI»o 
Christian church, ami one. [larticular manner of conimcmora 
tion was formally rcc<^giiized by^ at lc.a.-,t tnio ecclesiastical 
synod before the end of the Itli ceiitniy ; in the IZtli 
canon of the third synod of Garthage <ub‘7 it is 

decreed “liceat legi l*ussione.s Mart yriim (pinni an ni versa rii 
eoruni dies celebrantur.*’ .Vpait fioin the still extant 
Drptmlio Mitrlt/i'nui coidaineil in the woik of tin' chrono- 
grapher of edited iu 1850 by Mommsen, the oldc'! 

“ martyrulogies ’ of wliieh any tiling i - know’ll aie the 
aft^aLO)t/ fiUfjTVfiLuiv (Tvrnyuiyrj, or collection ol reCoru- ol 
past persecutions, ti> which I'Aisebiiis nioiv- than once allude^ 
as having boon made by himself, ami the. treatise (h) fhr 
iif Jbfltsdur, by tin*, sanio aulhor, the Inil text of 
wliieh has been ])rese,rved in an aiiejent >Syn:ie vershm 
t'dited by Cnreton. Next to the general mailMology of 
Eusebius, in chronological onba-, it has bei ii usual t«» [dace 
the calendar of saints’ day's referred to in a lei ter, altiilmted 
to Jeroim‘, which purports to be wiittcn in answer to 
bishops Chromatins and Heliodorus, who had a<ked him to 
search the archives of Eusebius witli the view enabling 
them to observe, the saints’ days with more regularity. 
’I’liis epistle is now admitted to be spurious; nltiuuitely, 
Imw'ever, a so-called Mnrli/n>lfnil mn. fHirtinyhimimm came 
into existence, but it is nut so inin h a single martyrology 
as a rude patclnvork derived fiom many’ aneienl ehnri h 
ealendais. In its pre.^eiit form it is a meagre list of uaiiii'N 
and places, but may be sail) to lie at tin* foundation of a!) 
subsetpient Western calendars. Alnio.st coni eni[)orary w ilh 
its Iti.sl recension is what is kiifiwn as tlie I'nrft'Vi 
Mttrlt/robn/iin/f A o//n/// /////, found l»\ Ado of \ ieiine about 
850 ; in it many of the dates aie eh.inged, ami foi the first 
time days arc assigned to the cldet cliai.n ters <ir Scri[»tuiv. 
To nearly tlie same, date must be a.^sigiied the i!idc[»endciYt 
compilation of I>ede, which li.is rL.iehed u-^, Jiuwever, 
only as enlarged by sub.-ennenl i‘ditj*i.s. The Otli eentuiy 
w’as very fertile in mai tyroingie.s among which may b«' 
mentioned that of Florus, subdeaeoii ol Lyons (e. v. tio 

was the first ctlitor of IVde, that of Hrabanus Maurus, 
an attem[>ted furtlier im[aoVL*nient on Bede and ITouis, 
that of Ado, ail enlargement of Florus, but basul mi the 
Miircnm Mitrt umbnfunn Rinno iitnuy that <.>f I suard oi Paris, 
th(' i jiibomi/.er of Ado, and that of Notki-r of St Gall, ba-^cd 
on Ado and Hrabanus. The M<trtyriib»ji(un Rno' rr >.?>f 
was juiblislied by TV.ironius at tin* comm.nid ot 
(.Iregory Xlll. in 1586 ; tbo enlarged edition by Io'svm mI 
aj»jH*ared at Antvver[> in IGl.’b The (fsti ir-i in 1/ /////»•/«/■ '-y 
apjicarctl at Itonie in I < 53 and 174 j^. Tlu‘ *'• 't krii»\Mi 
(Jreek JA is that [irepared in tho tdli i^ntuiyby 
commatid of tlie cm[u‘ror Basiliu.s Maced" , it v\ i.'. cdiUil 
in 1727 by Cardimd Hannibal Urbiui. \n aueitnt Syriac 
martyrulogy, entitled “the names . f "in Inids the niiutyis 
and victors, with tliiur days on whfch lin'V won crow'iis " 
written in 1 1 2, has been edited, w itli an f iigUsb transhi- 
tiou, by Froiessor \\\ MTight, in ihi^Jurmaf uf Sucri'd 
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fsiO>mtin\ (ISGG). Sec Catal. Syr. MSS, Ih\ Mus., ii. 

G:3l>. 

MArtUI.IA'S, Michakl Tari hamota {ok 1500), one 
of the nio^t brilliant scholars uf tbr ‘?oldi*n nge of Florentine 
le irnini:, w.is born at CoiiNtantinoplc, and at an early age, 
on the tall of liis native city, was brought to Ancona in 
Italy, where he became thejrieiid and pupil of Pontamis, 
with whom his iimne \< n.^^soeiatcd by Ariosto (OrL Frr., 
xxxvii. S). Ill- w:i^ a soldier and ii [»oet, and in the 
latter capacity indili ht il cpiuiams and hymni ntdnroleit.^ 
Manillii'' took im in tlie work of translation, then so 
lavauiite an cverci.-e o\ schol irs, but he ^^as understood to 
^ be plaiiiiiiiu 'ninciricat ^^o]k wlieii he perished, lOth April 
1500, in the liw-r ( ’ccina near \’oltcrra. Of other incidents 
in his life lii- f* ml willi l\>litian and his marriage to the 
be.iutiliil and IcLirned \l‘‘xandra Scal i, whom he praises in 
his pot'Mi , ni.iy be noticnl. 'riu* name of Manillus is now 
perhap- nn>'l familiar from the brilliant emendations on 
Lucretin-. which he left unpublished, and w’hicli were usi'd 
for the liinline edition. See ('specially Mnnro's /.ar) tfi 

l?d (il.. p. G 

.M (in Ihitch Mxuwm), Maiitiv V\n (1750- 
iM'iT;, a di'^tiiigiiished l)iitch niaii uf science, lH)ni at 
])clft. 'rioMgh lii.'> fame re.->ts chielly on liis electrical 
rcsrai’i’lic^, he took a prominent i)usitiun in many depart 
inents of natural science lie graduated at (Ironingen 
in iiicdichic and philu'^uphy, and his nnmorous papers 
take u[» sii]»jects cuiiuected with botany, chemistry, 
liygieij ', natural history, and tcchnolog\, as \m‘ 11 as with 
his more si)t'(i:d ilepartmcnt, natural philoso[»hy. In early 
life Iii'> fatli •M-. \vli(i NXMi n skillpd in:i1 hrmai iciiin, f'ave him 
a fbt •riuigh training in the one really indispensable science. 
After his doctorate he for some time attached liineclf to 
the ci-l-.biated ]>utauist (.hamper, lie then commenced 
medical practice in Haarlem, but. sreina to have been too 
bu<y with original work to pa\ proper attention to Ids 
mimero'i-. [Mtit*nl>. lie devoted him- elf mainly to Icctur 
iijg on [di\.-ical snbjeet^ ; and, after a brief inb'rval, lii.> 
cxtcn.-i\r knowledee and metliodical habits led to liis 
being in ide .•^cen tury of the si ienlific society uf his adoptcii 
city. Tor thi.s [)o-t he was specially tilted; and, iiinlcr 
hi- guidance, the soiiety was jnlxauced to the 

pn.dtion «»t one of the most, noted in Europ*'. lie soon 
"oci ‘iinc profr.-i-.or of pliy.slc«, and was entrusted witli the 
ciio of the celebrated Te\ler collection (now the ]Miisi'*o 
'l\;, leil. He cansetl to be c’.onsiructed for this, by 
< 'g 111 . •rt.'^on, the gigantic electrical machine wliicli, fur 

l.aig period, was the nio-L powerful in th? world. 
H»- al.*:o clfrrt'.id great iinprovoments in air-puni[is and 
other pueuniatie machine.', 'riiough liis name is m>l 
a-.-n.-i urd with any (IiscM»vcry of the very first order, the 
jniiii’)' r .iiid variety of Ids 1 1 >c;jtche.s (e-,pei-ial]y in con 
with ilectiicity) arc remarkable. So also is the 
]»i I' lical mode in which he regarded his re.^-'nlts, always 
wli* n at all po'dble from the technoiogieal point of view. 
M'lie w«'ik 1i\ wliicjj he is be-^l known is his Tmifisr 
Flf'fri'ffy (Hioidiigen, 1770), in which all tliat liad then 
been di'.cox filed in that .-cieiice w'a.s carefully inetliudized. 
Van M.irnm was ;i man of fjnif‘t. lint active disposition, 
and of .'inijde habit- and ta<tfs, which j)robably condiicofl 
in no -.mail ne u-ine tf> the c.xtreme hinglli and usefulrie.'-s 
of his 11 te. 

MA U rT> M-M A HE N I ) \, a kingdom in Sontli \frica, 
stretching ir«»m 1«S to M ' 25' S. hit. and from about ’2'F 

2'' -.5' H. Ifmg., willi an ana e.-iimatefl at 125,51)0 

Ffpiare mihs. It all belongs tf> llie basin of the Zambesi, 
and by far the greatfir pio]ioition lie^ to the n<»rth of that 

^ 'I'wo bO')! t)) ^'pi.TfOn .'ip|jiMi r-l hr ♦ uitlii.ul ‘lat«- ; an cfilargfd 

oiil.-m. V. itli t'vn ail<lii:orial bonk-, puili la*! in IP.o, coiilaiii.s aHo 
ttie •••)■' al.‘ ! li\ inii-.. 


river, which forms its Roiith-castcrn boundary from the 
mouth of the Lin 3 ’anti to the mouth of the Kafiie, a dis 
tauce of about 350 miles. The kingdom thus iiiclude» 
the main parj; of the territory formerly subject to the 
Makololo empire, which broke up on the death of Sekeletiv 
in 1SG4. Of country and people Dr Hulub gives a very 
favourable report. Abundance of water, a fertile soil, and 
a genial elirnato render easy the work both of husbandry 
aiid cattle-breeding. The chief crop is Kaffre corn, red 
and w hite ; the lienipdike kleen-korn or rosa, maize, water- 
niehins, sugar-cane, ground-nuts, two kinds of beans, and 
■}/nfit:a are also cultivated. “Seidember and Cfetober 
arc the usual months for sowing : but gourds, leguminous 
plants, and tubacco an^ sf)wn an^^ time up to Dceomber, 
the growth of the two Litter crops being so rapid that they 
often ripen by January, whilst Katfri*. corn and maize are 
ready by February.'’ Epwanls of fifty kinds of wdld fruit 
are used by the people' as food. 8alt has to be imported, 
and is consec|nently within the, reach only of the w’ealtliioi 
classes. Besides the two great tribes which give their 
name to the kingdom, there are a largo number of vassal 
tribes of numerieal ini|)ortan(e- Masupias, Matongas, 
Alakalakas- -all eonsidered in the. light of slaves by the 
rulers. The prevailing language is the Sesuto of the 
nearly extirpated Alakolnlo.'^. See llolub, Snrii Vrars in 
South AfriiO^ ISSI. 

:\IAKVELL, Anouiav (1(>21-1G7S), w^as born on 
Maieh 31, 1G21, at the jiarsonage of Winestead in 
Iloldeniess. He was eilucatcil at Hull grammar school 
by his father, who had obtaiiuHl high position in that 
town, until liis ailmi-'simi to Trinity Ckillego, Cambridge, 
on Deecmbcr 11, IG.Ll. There he became ensnared by 
the .le.Miit.^ wdio at that. timi‘ were keen to secure youth.- 
of promise at tl)c miiM'rsitie.s, and by them, probably in 
tliii beginning ol 1G3S, was taken to liondon ; but he was 
ri*captureil by liis futlier und again received into Trinity 
on April 13 of the same ^ear. He appears to have con- 
tributed to the Mni>o i '<int<iftriifu usis in 1G37; and beyond 
this nothing is known or e\en conjectured as to his college 
career. Tn IGIO his father was drownetl under remarkable 
circumstances, an c\enl wiiieh appears to have entirely 
unsettled him, fur by an entry in the CN>ll('ge Conclusion 
book, dated 8cpteniber 21, 1G4I, we find that he was 
adjudged b)" tin*, siaiinrity to liavi^ forfeitetl the benefits 
of the college. He usi'd his liberty during the next four 
3 '(‘ar.s to tiiiNel through the. (.Vntinent, remaining abroad 
until IG IG. It has been assumed that timing this joiirnc}’ 
Marvell beeann* aeipiainted with Milton, but a comparison 
of dales shows Ilia.tthis is an error. His first employment 
was in JC5(), as tutor to Lord Fairfax’s daughter. Daring 
his stay at Nunap[ileton wTre w ritten the Poernsi of thv 
i\}tinfry and some of tlie PtKma of I inmjimiion mul Love. 
In 1652 he was in commiinicatitm w'ith .Milton, to whom lu; 
Imtl probably been introduced by JAiirfax, and was by him 

sent on hebriiarv 21 to IVesident llradshaw' with a letter 
* * . 

urging his appointmeiii as assistant Ijatin secretary ti> 
hinisc'lf. The j>ost was, how'ever, otherwise filled up, and 
he was provided instead woth another tutoTship, that of 
Cromweirs iiepliew, Mr Dutton. This has been wrongly 
stated by several writers as not occurring until six years 
later. In 1057 the secretaryship again fell vacant, and 
was then confer’ erj upon him, but he held office for a 
year only, and no record of his work appears in the calcrulai 
state papers. .Marvell accejited the Commonwealth as a 
[jractical fact, and the rule of Cromwell as the only guarantee 
for government at once tolerant and strong. But ho never 
lost his belief in the monarchical theory. Ilis line “Tis 
godlike good to save a falling king ” is well known ; and 
throughout his most vehement invective against corruption 
there is a great tenderness and. desire to spare the king. 
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Tho assistant secretaryship opened the way to public life, 
and in 1G58 Marvell was elected member for Kiiigston- 
upon-Hull in Richard CrornweH’s parliament. From 
16G,‘l to 1CC5 he acted as secretary to bonl (.’arlisle’s 
embassy to Muscovy, Sweden, and iJeniimrk ; and tliis is 
ike only oflicial post he ever filled duriiiLC the reign 
of Charloa. With tho exception of tins ami of shorter 
unexplained intervals of travel, Marvell was constant in his 
parliamentary attendance to the day of his death, lie 
seldom apokc in the House, some fi\o. or lliuf‘s in all, 
but his parliamentary influence is ami»l^ cslaMidied by 
other evidence; and liis coiTcspoinliMice his con- 

stituo^its, from 16G() to IG7S, forms a. .Mmrc«' of inl'oinialion 
all the more valuable bel:^lu^e by a rivsnUilion [»:i'.-i d at tin* 
Restoration the publication t»f the proceedings of the ilonso 
without leave was forbidden. He made, it a {loint of duty 
to write at each post - llnit is, every two or time (l.iy.^ - 
both on local interests and on all mailers of public intcif*^i. 
The discreet reserve of tlieho letters, natural at a time j 
when the post-oflice was a favumile Muiree nl infomiation i 
to the (Joverniueut, contjad.s ciniously uith the fieed«nii 
of the few private letters which .-tale opiuiuU'* as w cll as 
facts. Marvell’s eonstituenls, in their turn, wcie not 1 
unmindful of their meanber. He make-, lii'i|nrnl n b reiii-cs 1 
to their presents, usmdly of Hull ale and nf salmon, ami • 
he regularly drew from them the wages of a mend)er, .>i\ | 
^id eightpenee a day during session. 

During tlicj^ yiv.irs Marvell \\n>te a good deal of \trM‘, 
chiefly satire, often very coarse, but always \im>rousa!id 
lull of an bonest batred at corruption. Jb* elm c \cr,so 
merely ns being the usual vehicle of Mitii-c, and cared | 
little about form. “ lb* [ducked a cudgel! Iroin the iienie. t j 
hedgerow*, careless if it bi'cann* fuel aftor jt had m rved 
his turn.’’ It was very <lilfercnt with his [iio>s.- satires 
His peculiar talent was first displayed in the moi k /{,,••/'< i 
Sptrrh^ issued in IGTo. This is writlt n in a \« in of -enial | 
banter, [ierlia[)s the grcaU'sfc tribute to tin* inlbc net* \\lii» h 
the bonhomie^of (Miarles exercised even om r -mh men 
as Marvell. Jhit his tone soon changed, and Th- funn'th 
'tf l*opvrt/ itiid A rhitrarf/ /h>//vy, [mbli''li''d in the veil of Jiis 
death, is a grave indictment of the c«mihu t of mbii lers ol 
the crown, und, by implii’ation, of (‘liaih - him i ll, .-ini e 
the Restoration. So shrewdlv did thi^ ^t^ike llio rosin-icnce. 
of tlie king that a jn’oclamation, of wliicli M ns'll takes 
laughing notice, otfered a large reward for the discuNcrv of 
the author. 

As apolitical pam[ddeb'er Marvell hohUa liLdi jdicii: 
as a satirist he stands .stdl liigli(*r. Toh-ianc-* in icligion 
w^as Ids (;reed, and tin’s creed liail ben lal' lv Jt o ki d l»y 
a clergyman seeking pioniotion, J )r I’aik- r, afl'iwaoK 
bishu]» of Oxford, who {i.s.‘'erted in llieir nio-t c\tiu\aganl. 
form till*, clairnsof tho civil magistrate t)Vei‘ the con-ciniti-s 
of suljjccts in matters of external religion. Mar\i ll n jd), 
77ifi Jir/t curst tf 'rrattsprtisnl^ is a masterpiece nj jeoIoii M d 
banter. It contains passages of lofly indignation, hearty 
Jaiig1iti‘r, coarse vitupcratibii ; bnt tin* ju-evailm--: t'aie is 
that of grave and ironical banter, d’lie eilc. l, r.s \Ni1n.- 
to by Anthovy Wood, Burnet, and olhci’ »*oiilenipoiary 
writfii’s, w’as to set the wdiide public from the king t>» tie- 
Iradesiuuii” in a laugh ngaiusl l*arkcr. 'l'hi> .-lung him 
to mi ilbtcin pored rojoimlea*, alfording Marvell a serond 
opportunity, of wliich he availed himself so \\<11 that ii'» 
more was heard from his o[)ponent ; and Sw ift \\a- .-Imrtly 
afterwards aide to say that pooph?. ri'meinbi'reil Tarkers 
book only by Marvell's unsiver. Marx i ll's - ecoml ••on 
troversiid wmrk, Mr Srnirkr, nr the hi vine in \\ is 

written in the same strain and under similar circuni'^tanrcs, 
and obtained a success fully cijiial to th.it of the 
lUhvarml TransprosnL It xvas a defence •>! (.’reft, 
bishop of Hereford, against a violent attack by J)r Tamer, 
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the High Church master of St John’s, Cambridge. I Vcfi.xcd 
li» it was a “short hi.-toric.d c-.-iy <onccrniiig gciii'ral 
councils,” intended to .show the folly of n ligiou.s iiii[H,. bi- 
lious. Several other writings, oftm a-en’bed to him, mure 
c-'^pecially the I^tr/ifiwcji/i Anjli.r h, J Sfnsi/de 

Qnvittitni it nd n li linfuflAnsn'tt^ .ind tin.* /V,/./. dun, 
tn> ntnyin Were certainly not lli^. 

Asa humorist, then, and as a giv.d '*[ ..llimLiit ni.o».'’ 
no name i.N of nion* intcre.-t t»» a .-^i mb-iii •') ili' nijii «if 
Charles 11. til. in that of MarvcH. Bill iih<r •|UaliU»s 
• ntitle limi to still higher re-[‘cct. '!'«* .i i- i t.i., 1 < l arm 
so great, to wit ;o brilliant, to learning »• » vt- i. i\-', ..nd 
to .sympathies i-o wide tli.it he. \va- at the -aiic ijn'* d- o- 
t<> dohii Milton and com led by Cli.irics II., h - iMiiMil tn* 
r.-aeM •jiiidit.v of tli.d e\ d time, a j-oiiii-t and 
rcetiliitle. In tin* xcry lic^day of [lolitie.il immiv. .a a 
lime wljcn liii sax.- p.l'-.^ionatcI\ “we are all venal <«»\\aid-> 
i \ci‘[>t .-ome, te\\, and xxlieli o[ipo,-ilion to tim <ourt w.is 
bkcly to be re-'enteil l»y [ler.-iuial xioh lu e (»f C'c biutale-i 
kind, J"-, a neialy man, obliged to a«‘cejiL \\a;a .- fioju In-; 
ori-titnent-, tcinpted in xvinniiig plir.io from ioxal ii;•^ 
b\ Ill's old M*jiL>ollrllo\x Jd.inby, and x\it;( imll iti„'^ to 'ann 
lioni the coiul. by [airily, l-.L‘l)t hi,’ politie.il mjIicm.i -potti'i 
and ml.-^llsp»‘c,tcd. 'rin* nie.muig oi Hd.-, met ..m l-ai 'y !'•• 
felt by any xxlm lii-. not iiadwitli Jiiinub < .in tbe 

aunal'^ i»f lli.it time. W'la n Hie L’lo-.- t to»m- of . dl 

indulgence xxei’e the oidin.iry li.ibil-. of town lil- . .M.iiv -ii 
x\as a teni[>ciate nv.m, in ;j»lle of .Aiibiei, witia HmI ii * 
“ke|>t. bottle.s of xxiiie at hi- lodging-. ,ind \'''ii:d drink 
llbeiaily by him “If to nfie.li hi .-piiit.and - -.adt lii.-. 
mn e." Ta-lly, in tlc' x\oia liim , i.f [».ii li,ini« i.t ii v \ m- 
Ji*nci‘, he st»»od foiward tliioiighout hi- cn-e'i- a-, the 
ih:ini[>ion of nioderati: and tolci.int ?iu..i-m* !!i [»ei .oii 

I «UT spoiided siiigid.jvly xxitli lii. mind, -•» lo’ .j- • .m be 
jutiged from the porliait b\ 1 lamn m.iiin and fioin 11"* 
lew wolds ol .lolni Anbii \ “ lb wi; ^ »1 a mi-hllin,;' 

.'-t.ltmi*, [»rclty stlolig . et, romidi.-h Lieed, elu 1 1 ^ < ll' k ked. 

It i/i 1 i\i*d, biouii liuired. Jn hi-, 'ouxei pi j, 
i J.’iode-l alul ol x • ry n w word-. 

He died .-uddciil\ la ••n bi^ I'tuin fioin Hull to 

t-iko lii-> .seat in .\o.pi 1. 'Di'it, la w.i. [kni k>n.il, andi :il 
the iu4igation ol tlie coint, li.i . bi eii lomioi * ,i- vi:-*., 
ualiirally (‘uougli, Ihoii.-h witlioiil the .-iightt. -‘ {'•■mulatn n. 
’riie mailer Ir.is bei-ii 'iir.dly . ; t a! le.-t b\ .i\eg\ nitci c.-t in j’ 
Ivtler by I )r Samuel ( b'o ai llu- Af't n-i \lai\j. 
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I MAI»\ ' (M(f/>f'/, Mifpffip), the luoMn r »'! .b -u , t 'i.*- 
time xxlieii till* go 0 1 hi -t »i v I'egin-., had !• i‘ . ’ .o 
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Galilee, at the village of NazaretL Of her parentage 
nothing is recorded in any extant historical document of 
the 1st ccntuiy, for the genealogy in Luke iii. {c/, L 27) 
is manifestly that of Joseph. In early life she became the 
wife of ilosEPU (q.v,) and also the mother of our Lord (see 
Jesus ^) ; that she afterwards had other children is a 
natural inference from Mutt. i. 25, which tho evangelists, 
w'ho frequently allude to ‘‘the brethren of the Lord,” are 
at no pains to obviate. 'I’he few incidents mentioned in 
8erij)tiire regarding her show that she followed our Lord 
to tho very close of His earthly career with unfailing 
inotherliness. but tlio “Magnificat” assigned to her in 
Luke i. is till' only passage which would distinctly imply 
on her part a liigli prophetic appreciation of His divine 
mission. She ^^as present at the crucifixion, where she 
was roniriii'ndt d by Jesus to tho care of the apostle John, 
(John xix. 2f>, 27), Joseph having apparently died*beforc 
this tiiiM*. (It would be idle to inquire why “the brethren 
of tin' L'>rd,” who, whatever tlioir relationship to Mary, 
inu'^t at least have been nearer than .lohn, were ignored in 
this arraugeiiient.) Mary is iiieiitioiied in Acts i. 14 as 
liaviug been among those wlio continued in prayer along 
with the apostles at Jerusalem during the interval between 
the as<*ension and pentecosl. There is no jdlusion in the 
New Testament to tlie time or place of her death. 

The subsequent growth of ecclesiastical tradition and 
belief regarding .Mary will be traced most conveniently 
under the separate beads of (l)her perpetual virginity, (2) 
her absolute siules>ness, (.‘1) her peculiar relation to the 
Godhead, which specially fits her for .successful intcrce.ssion 
on behalf of mankind. 

//^/' h rpetnul Virtflnltf /. — This doctrine, as has already 
been pointed out, was, to say the least, of no importance 
in the ey»'s of the evangelists, and .so far as extant writings 
go ther*-^ is no evidence of its having been anywhere taught 
w’ithin the pale of tho catholic churcli of the first throe 
centuries. On the contrary, to Tcrtullian the fact of 
Mary's marriage after tlie birth of Christ is a useful argii^ 
ment for the reality of tho Incarnation against Gnostic 
notions, and Origen relies upon the* references to the Lord’.s 
brethren as di'^proving the Docctism wdth which he had to 
ronff'nd. The though very ancient, is in reality 

a iioctriiH* of non-cntholic origin, and first occur.s in a work 
pro- lib'-d by the earliest papal fuAhr JAhronua I'rnhihi- 
ini'itni (attributed to Gelasin>) as heretical, -the so called 
written, it is generally adniitteil, 
witliin thi; 2d century. Arcurding to this very early 
.source, which .seems to have formed the basis of the later 
JAAf V de Infuntin J/or/.r d. (.'hridi Hfilvnfarla and Evan- 
fjrlnini 7c the name of Mary’s father 

wav .l.mohim (in the Llh» r de hijantld a .she[>henl of the 
tiibc i»f Judah, living in Jei u.^'ideni) ; lie hml long been 
married to Anna her inotlier, whose contiiiiied child! cssnes.s 
had beconif a caii.^e of iniich humiliation and sorrow to 
them both. The birth of a daiigliter was at ]a.st angelically 
predicted to each parent separately. From her third to 
her twelfth year “.Mary was in the temple as if she were 
a dove that dwi It theie, and .she received food from the 
hand of an angel.'’ AVhen .she became of nubile age a 
guardian w'a-s sought for her by the priests among the 
widowers of T.srac) “ le-t .she .should defile the sanctuary of 
the Lord”; and Jo.scph, an ♦ Idcrly man with a family, was 
indiciitifd for this charge by ;i miraculous token. Some 
time aftorfvards the annunciatiim took place; when the 


* V < 1. jiii. C50 .S7., 'wlierc* (p. ^utlirirai n frmifc is inailc totlic 
corirvc vif-w f>f tliis event takiMi !•> tin* Inter ho..;tile .Jinlaisin (a view 
suppo‘e«l hy some to lie allU'U*! \<> • m-h in .lolm viii. 41). We Iciirii 
from Orijjeri that the story alunit llie nolilirr ISintliera {HavO'fipa) waa 
airp.'wiy upheld by Celsii.s. I’lie Ehionites and other bo^ Jtiual sects, 03 is 
well krjo’Mi, Triainlained the paternity of Josepli. 


[the virqih. 

Virgin’s pregnancy wius discovered, Joseph and she were 
brought beford the high priest, and, though asserting their 
innocence in all sincerity, were acquitted only after they 
bod been tried with “the water of 'the oi^eal of the 
Lord” (Numb, v, 11). Numerous details regarding the 
birth at Bethlehem are then given. The. perpetual 
physical virginity of Mary, naively insisted; upon in this^ 
apocryphon, is alluded to only with a half belief and 
a “some say” by Clcmont of Alexandria vii. 

16), but became of much importance to the^le^era 
of the church in the 4th century, as for tezamj^le to 
Ambrose, who see.s in Ezi'k. xliv. 1-3 a prophetic jndica- 
tion of so great a my.stcry.- Those who continued to 
believe that Mary, after tlic miraculous birth of Josus, had 
become the mother of other children by Joseph came 
accordingly to be s[>oken of as luir enemies, — ^Antidicoma- 
rianitie (Epiphnnius) or Antidicomaritac (Augustine), — 
and tiu' first-mentioned author devote.s a whole chapter 
(chap. 78) of his great work upon heresies to thfeir con- 
fnlalion. For liolding the same view Bonosus of Sardica 
was condemned by the .synod of Capua in 391. To 
Jerome the perpetual virginity not only of Mary but even 
of Joseph appe ired of .so much consequence that while a 
young man he wrote (387) tho long and vehement tract 
Aqaliisf. IIrlvldin.% in w liiih he was the first to broach the 
theory (wliieh has since gained widi'. currency) that the 
brethren of our Lord wa re children neither of Mary by hfer 
husband, nor of Joseph by a former marriage, but of another 
Mary, sister to tho Virgin and wife of Clopas or Alphoeus. 
At last the cqdthet of rici. 7r«p61fVo? was authoritatively 
applied to tho Virgin by tho eouneil of Chalccdon in 451, 
and the doctrine implied has over since been an undisputed 
point of orthodoxy both in the Eastern and in tho Wcsterii 
church, some c\en seeking to hold tho Anglican Church 
committed to it on account of the getieral declaration (in 
the Jlfimiliea) of concurrence in the decisions of tho first 
four general councils. 

Uvr Absolute Sl)ilrs,surss , — While much oftthc apocryphal 
literature of the early sects in which .she Is repeatedly 
.spoken of as “nndefiled before God” would seem to 
encourage some such doctrine as tliis, many passages from 
the acknowledged fatlious of tlie church could botj^ted Ir. 
show that it was originally quite unknown to Catholicism. 
Even Augustine repeatedly asi^erts that .she was bom in 
original siu(7>6 Gru, nd //V.,x. 18) ; and the locm clasncna 
regarding her possible immunity from actual transgression, 
on which the subsequent doctrine of Lombardus and his 
commentators was based, is simply iin extremely guarded 
pas.sage {Or Aut. d Ural,, chap. 36) in which, while con- 
tradicting the assertion of Ikdagius that many had lived free 
from sin, he wislies o.xccption to lie made in favour of “the 
holy Virgin Mary, of whom out of honour to the Lord f' 
wish no question to bo made where sins are treated of, -'-for 
how' do >ve know' what mode, of grace wholly to conquer; sin 
may have been bestow'cd upon her who was found meet to 
conceive and bear Him of whohi it is certain that He bad 
no sin,” A writer so late as An.sclm {Cnr Deus IlomOy il 
16) declares that “ the Virgin herself wdieme He (Chi^t} 
was a.s.sumcM] wa.s conceiveil in iniquity, and in sin did her 
mother conceive her, find with original sin was she born,, 
because she too .sinned in Adam in whom all sinn^/’ and 
the same view v as expressed by Damian. The* growth of 
the modern Tloman d(»ctriiie of the immaculate conception 
from the time in the 1 2th century wheq the canons of Lyons 
sought to institute a festival in honour of her.*‘^holj con- 
ception,” and were remonstrated with by Bernard, hes been 
already sketched elsewhere (see IMMACULA TE COTCTPn oyV 

- J)e Jtuif, yin/., “nuio eht hwjc jiorta uisi Maria? • • • quoin 
ChrifltuB intravit in huuc niundum, quaudo viiginali fofius est porta et 
genitalia virgioitatis claustro non solvit.” 
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The epithets applied to her in the Greek Church are such 
as dfidAvi/T 099 rravayvosy ayia ; but in the East generally no 
clear distinction is drawn between immunity from actual 
sin and original sinlessness, 

* Jfer I^eculiar ’ JRehUion to the (rodhead, which y 

fits her for Successful Intercession (m Behalf of MankuuL — 
It seems , probable that the epithet flcordico? (“Mother 
of Qod”) was first applied to Mary by theologians of 
Alexandria towards the close of the 3d century ; but it 
docs not occur in any genuine extant writing of that period, 
unless we . are to assign an early date to the a[)ocry|)hai 
Trans^ue Marivs, in which the word is of frequent occur- 
rcnca In the 4tli century it is met with frequently, being 
used by Eusebius, Athanasius, Didyinus, and (ilregory of 
Nasianzus, — the latter declaring that the man who believes 
not Mary to have been dcordfccx? has no i»art in Coil 
IL p,' 738).^ If, as is not urilikidy, its use was fii^t reeom- 
meaded by a desire to bring into prominence the ilivinity 
of nie Incarnate Word, then'- can bo no doubt that latterly 
the expression came to bo valued as directly honourable to 
Mary herself and as corresponding to the gieatly incn'ased 
esteem in which she personally was hehl throughout the 
catholic world, so that, when Ncstorius and others began 
to dispute its propriety in tlie following century, tbeir 
temerity was resented, not as an attack mioii tlie cstabli.slied 
orthodox doctrine of the Nieeiie creed, but as threatening a 
fllore vulnerable and more tender part of tlio popular faith. 
It is sufficient in illustration of the <lrlft of theological 
opinion to refer to the first sermori of Proclus, pu ached on 
a cert nn festival of tlui Virgin {Travijyvfn^ TrapOcviKy) at 
Constantinople about the year 430 or to that of Cyril of 
Alexandria delivered in the cliurch (»f the \'irgin Mary at 
the dpening of the council of Kplicsus in 431. In the 
former the orator speaks of “the holy Virgin and Mother 
of God’’ as “the s[)(»tless treasure-house of virginity, the 
spiritual paradise of the second Adam ; the workshop 
in which the two natures were welded together .... 
the one bridge between God and men hi the 
latter she is saluted as the “mother and virgin,’ 
“through whom (Si' r}^) the Trinity is glnrifiid and 
worshipped, the cross of the Savnair exaltc<l ami honoured, 
through whom heaven triumphs, the angels au; iiiadi- glad, 
devils driven forth, the ttmipter oven^oim*, and ihe lallcn 
creature raised up even t<i heaven.” The ies[ioiisc which 
such language found in the popular heart was .'^nllieiciitly 
shown by the shouts of joy with which the Kphc.'Niaii mol) 
heard of the dcpoaitioii of Xestorius, escorting his judges 
with torches and incense to their homos, and celebrating 
the occasion by a general illumination. The causes which 
in the courso of the pnurcdnng century had led to this 
exaltation of the Mother of Gotl in the estcLin of the 
catholic world are not far to seek. On the one hand the 
solution of the Arian controversy, liowevcr correct it may 
have been theoretical ly, uiiduubtcilly had the practical cllcct 
of relegating the God-man rodeemcr for onlinary minds into 
a far away region of “ remote and awful ( ludhead,” so that 
the need for a mediator to deal with the very Mcdi.itor 
:CQUld not faiUto be felt. On the other hand, it inu>t. be 
ac'cepted as a fact abuiubintly proved by history that the 
religious instincts of luankiml are very rcaily to pay 
worship, in grosser or more rofine«l forms, to the idea of 
womanhobd ; at all events many of tlmse who became 
professing Christians at the political fall of paL^ani.Mu 
entered the church with such instincts (derived fioin the 

* SftO ‘Giftsoler (/C(A, IM. i. Abtli. 1), who points out in -tau. m 
which anti-Aiianizing zeal went so far as to cull David Otoirdiu'p, cOid 
James 

- Tjabhe, Conc,t vol. lii. p. 51. ronsidorahlc ovtr.Kts an* l».v 
Augiistt {Jienkio. ill.); soo also .Mil man (Aaf. (V/risf., i. who 

characterises much of it as a “wild labyriuth of uiitriiiisjatahlo 
metaphor." 
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nature-religions in which they had been brought up) very 
fully developed. Probably it ought to be adtled that the 
comparative colourlessness with which the character of 
Mary is presented not only in the canonical gospels but 
even in the most copious of tin; ai)ocrypha left greater 
scope for tho untninuuelled exercise of devout imagination 
than was possible in the case of Cbri.st, in tin? circumstances 
of whose liurniliation and in whose rccoidnl utterances 
there were many things which the rcligi«»us consciousness 
found difficulty in understanding or in adiqding itself to. 
At all events, from the time of the council td’ K[)lu‘sns, to ex- 
Jiibit figures of the Virgin and Chi Id became the apjuoved ex- 
pression of orthodoxy, and the rclationsliip of motherhood 
iuwduch Mary had been formally declared to stand to God' 
was instinctively felt to give the fullest ami freest sandioi. 
of the chureh to that invocation of her aid w^hich hud 
previously been resorted to only hesitatingly and occasion- 
ally. Treviously to tho council of Kplu'sus, indeed, the 
practice had obtained complete recognition, so far as wi* 
know, in those circles only in which one or other of the 
nuiiieruus redactions of tho Transifttfi MarLe piissed 
current.'^ There we read of Mary’s prayer toClirist: “ l)»> 
Thou bestow Thine aid nium every man calling upon, nr 
praying to, or naming the name of ’riiifie handmaid”; t<» 
which His answer is, “ Every soul that calls upon thy name 
shall not be ashamed, but shall find mercy and sup[)ort 
and ci>nfidence both in the world that now is and in 
that which is in c;t)me In the })reftei)ce, uf My Father in 
the heavens.” But Gregory of Nazianzus also, in his 
panegyric upon diistina, imaitions with iiieidtntal ap[»rnval 
that in Ijer hmir of peril she “ im[»lorefl Mary the Virgii 
to ctune to the ai<l of a virgin in her danger.” ' Of the 
growth uf the Marian cultus, alike in tlie JOast and in the 
West, after the decision at Ephesus it w^ould be imposKible 
to trace tho history, liowevcr slightly, within the limits of 
tho present article. Justinian in one of his laws bespeaks 
her advocacy for tho empire, ami he. inscribes the high altar 
in the new church of St Sophia witli her name. Narses 
looks to her for directions on the. field of battle, lleraeliu'-- 
beans her image on hi.s banner. John of Damascus speak- 
of her us the sovereign Judy to whom the whole creation 
j lia.s been made subject by her son. IV ler Daniiun rec(»g 
I nizes her as tlie mo.st exalted of all creature^, and a[) 0 .'.tro 
I phizes her as deified and endow'ed with all power in heaven 
I and in eartli, yet not forgetful i»f <»iir race.*’ In a word, 
popular devothui gradually devehq»ed the emire system of 
I doctrine and practice w'hich Protestant controversialists 
j are aeeiistomed to call by tlu^ iiaiiiu of Maiiidatry. With 
reference to IhU inucli-disputed plira. e it is nlways to be 
kept in mind that the directly iiulhuritative d.ocumonts, 

* The tenii Oeor^KOt tioI ju'lnallv 'M\'ur irj lln* ( .iin»r. ^ i.f iqjhf.uj 
It is foinn), lifiweviT, ii» the imi-mI ol 

It is line that ln*ii;i us (//.-i v., v. lU, 1) in ‘ In* |Ki.ssa;^e in wliii h h*' 
Jr.iws liis jiaralli'l aiul cuntiMst lu twi'i n tl.i* first ainl^ciMtit^ 

K\i* (j-tuiip. Jiistui, c Trjfjth.^ lo(0^ t<» tin* clViM-t tluit, “astli** 

liinnaii ram fell into hoinlai^t- tiMlcalli 1>> a so is it rt’s<Mnd hy 

a MrLMii,'' t;ik«‘S o(s;isn»ii to s]M'ak nf M.ivy.is the “"nlvocata” ol l']\o 
lull. il .'jtM Ills fiotain tli.it this \vt»r«l is .i ti:ii)slati<»ii the (iui-k 
tTvv7iyuftu\f ainl innilii--, liosfilil^ and ichukr lallnT than a«lvoc;u}. 

'* It IS jniihahh' tliat tin* funninMnoratinns ainl iiivo<- dinii.s uf th- 
Virj^ni whieh ihm iir m tin* pri-snit ti*\ls <'f tin* ain’O'iii litiii^ir^ i.f “S' 
.Tmiih's “S t Maik” are dm* to iiitiTjml.ition. hi tlii^ isiTiin- vii*> 
nii;^ht also to Ik* iicted tin* I’liaptir in K])iplKtiiius (//ir , 7 j 0 
the “ ( Villyridiain,” mrt.iiu w«»nn*.n in Tlir.n *., SiVth.i a.'d Aiuh; i, 
who WOP* in tin* hahit of worslnppin;; tin* \':i_’" O'o*' .i- a 

i^odiloss^ tin* nlforiii;^ nf :i r.'ikf (icuAAnpiSa nvci i" iji.' > ni <it tf.<* ti-it'ir*'-. 

1 of thfir wsirship. J fo lobiikos thoni lor ulinh w.lv 

I due to tlii* Trinity alone; ** h-t M:iiy Is* li* l-i im licimiir, Init hs n» 
, iiie.in.-i Will -shipped.” The oiiltiu w i- j)n.i..i>,; s i nli. Ik Uli. 'ii,-.in , 
•■(Uiijiare Joreni. xliv. lil. 

‘’“Nniinpinl rpiia ita dritie.it.i, i«h‘.> i.t- fi.e biiiiMP oMit.-i e? 

Neqiiaqil.nn, Dolilln.'l. . . . Dat.i ed lihT . p<i1<*'.f.i-. Ml <selo 4*t. in 
terra. Nil tihi impossibilo.'’ Senn. ilo N.iliv. Maii.e, ap. tliuselor. 
K(^,, LM. ii. Abth, 1. 
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ill ike uf the Greek and of the Roman Church, distinguish 
forinully between “ latria and “ diilia,” and declare that 
the “ worship to be paid to the mother of God must never 
exceed tliat superlative degree uf “ dulia ’’ which is vaguely 
described as “ hypcrdulia. ’ On the other hand, it must be 
remembered that the compMi-ativc reserve shown by the 
council of Trent in its decrees, and even in its catechism,* 
on this subject has imt been observed by individual 
theologians, and in \ii‘w of the fact of the canonization of 
some of tliu'^e (such as Ligiiori),— a fact guaranteeing the 
absence of erroneous teaching from their ^\ri tings, — it ’ 
<loes not seem unfair to hold the. Homan Church respon- 
sible ft)i* tliv.* icitnr.d intiT|H‘ctati()ns and just inferences 
which ma\ be ^lril^\n even from apparently exaggerated . 
e\[)rL*N>ions in such works as the well-known of 

Mill'!/ and otlii'rs freiiiieiitly quoted in controversial litera- 
ture. .\ gooil resume of recent Catholic developments of 
the cult ns uf Mary i.s to be found in l*nsL*y\s 

'rin Ti'lli'W ing :o«‘ 111'* |)i of Ihr Viigiii in tin- noli*!* 

!;i A\!ii-li tin \ <i' i in in tin* i-i \.mi. il> 'iliat «»f tin- 

\ I'r.r.st'ntuhtt /.*. t'. J/., ra elaoHia tijs ihoTuKov), . 

"o « i»nmi(*ini»i.it'- tin- In-ginning of In i- .sl iy in tin- t«‘ni]*l«-, jv, 

! cCi •! (Iril III lilt- I'/’itft I'll iHh Iniiii tfili'iifii (set* It is In*- 

iij liM\f ni iiriiiMii'il ill tin- Ka^l .sMiMflini.* in tin* stli « i ii 
tiny, till- .illu-iiMi to it bi-ing nnnlf l»y r.iMug** nf 

N ii min’ili.i '.nli «‘t‘ntnry' ; M;inncl ( ’oiniiciiiis iii.kIi- it niiix t-i-'-.il 
Itif tin* !'■. I'.'.i-rn . injiii'-, ami in tin* inoilcin (bvrk t’lmich it is 
^>m- <it tin- lo'- gi'< at iv.ils in Imimui- nf tin- l>(-ijMia. It xx.i^ 
nitinilin-rtl inlo tin* \V«->trin <'linii-li late in tin- 1 Itli ecntiny, 

■onl, afti i- li.i\ ing I"*, n w itlnlrawn fioni t in r.ilrinlai- by Pins A\. was 
o-stdidl hySivIn^ V . tln-<l,i\ nlix-rvnl luitli in Kast, ainl We.sl being 
XoNi'inbi'i gl It King nn-ntioin-'l in tin* Mngli'nii ♦•:ileinl.ir. 

Min' 1*1 .i-t nt tin- (.'niit t |iti(in [ ( \mi'i fi/iit Jl, /’. J/. , l\tni'> i>lht / $!• 

.nil'll?, flit I" J/ . fTi'i \,\ rJjs a*) /av n|isi*r\'e<l by tin 

llii.ii in ( \i t in ili.‘ ( 'bur- li tui ) It'ei'inber S, .iinl by all lb<* Ka.strin 
liuo ln-.i Dll l>r«Tiii]ii I 1», li.i-, .ilie.nlv lui ii i n [ il.iimd i'-»i «* Imm \< i - 
i \ 1 1: t ’nNi-i'iM iiiN I ; ill 111 '- ( Ih ek t'liun b it only rinks .-i< om* nf 

dn- nii'Mli- I't'^tixal'i nf M.uv. (.‘Ii'riic I''« asf o? tin* I ’niiln at ion 

'I a/>//v, U'li iftii, l*t'n (n^ I'lstHnl SS. t\(nnniU\ tf Alhl-l'y 

l‘iiri*i iiti'i, i *it ,n?, (n ! ^ virairo.vT’lh ifirauri)) Is otln'iwisi* known as 

<’\Ni'llMX' <•//.» it) 'I'ln* r< .kI of till* Annum 1 . it nui of tin* 

\ iitriii M.ii’X .iinni/fiiiil, II, EvayyfKiiTfws'i', It 

-iiiivl'i im iitinm-il tint at t be 'rol** l.m I'ouiji-il in ♦i;>0 it w-is «leci«**‘d 
■ I' it lllK b -I IV -ll slmllM lie nbsel \ . (I »-n ])i‘i(mbel 1 S, 111 ol'lerto 
« le ij- lit b'-iil. 'adlli' Ib'.i a of till- \ Kit at ion ( / 7A I . 

1/. ) w K 1 II --M lit' 1 bv ri'li.ni \' I., |»ioinulu,at'*il 111 I-J-SUIin noiiilai-e 
1\,, an-l h •i|']M»int' '1 by i be eoiiin il of Iki-el in 1441 in « '»iiiiin-nio- 
. ilnui of li.'* \i it ]iii'l b\ AI.iiv to l-.lr .i !"-t b. It obseiveil on 
Itiiv'k .'tnl Im- 111 -Ml n’lin.-.l ill tin- bbigli-^b <-.ib*ml.ir. iCn Tin* 

I •' of tin- \ -111 II I it loll /o^/o, J'n ii'Mif 111 ^ Ti >1 ,i n I n 1 ^ m., 

M I ii'iili'i., . / ii/if !•!, K I'lu'iirris, mrdiTTan IS, • Ii-is Teb rein «• 

•'I tin- .i|i I'jyi'h il ^t'uy r-I ill <1 in '-ixi-ril Injiiis m \ -n ions do-'M- 
m-'iits of iln- Itii l•l■^l1.lly < ombiiimMl bv l*o|»i- ( b-I.Kius, Tln-ii 
: M. r.ll '|>il! jii'M K tb.l1 . 1 -, tin- tiliii; ihew liigli fiU *• tin- lliii a bb -V-|*|| 
V'lgiri ’’ (wli‘» j- al'.-i 'ji'ik* n of .f, *• Jlolv ‘ t be ipn-* ii of .ill 

: Ml- '.jiiil ** 1 bi- liol\ - 1 lilt li- - Mill b' 1 Ilf ( .'oil ’) til b IX I* tin- X-. mill, 
'b-' .ijio.lii, xviii mil n Ill-Ill ly ,i--i-iiibb i| loiiini In r dt.illibeil at 
r. r lb bi lu 1)11 tin' L >i il - (1 iv. w Im I • iijiiiii f ‘III i t <1 Ill if 'I xxit li .i 

'll .lb ii ij.b' of ■iiil:i 1-; anil n • • i\i •! lni -...nl. Alt'-r ‘ * t In- '-juitb' - .iinl 
o] I i.ill . bo'lx ’ li.nl 1" ' Jl jO'liliili'' toi'ili, sMibb Illy 1 1n M' -bom* 
loiiinl ib'-iii Itli'* .ijio^rb-s .! mir.n iilous light,” ami it w.i-. t.iki'ii np 
'lb* b'‘.i\-'i 'I'b'- lii--t (■.ttlmhi' wi!!(f who r'-l.it«--> tlii-> story i-j 

*i'''jii\ t.| j'ouis .' 1 '.*^' ; M|m jili.iiiiiis two (-(-111 111 i'-s cailii-r bad 

b .'I' lll.-'t not III iig XX .1 - kijo',\ 11 a I u t be I it mini -.taiici's ol M.iix’s 

i e), a-n l l.i.i -1; , 111-1 mie ol lb* dm iiiin iils ol tin- coiim il ot 
Ijiln IK oiiji!!- , .1 1.' li- f lb'll -in'W.i-, l.iiiii'il in that <it\. Tin* 
1},' 'I 1 i , i>b,i 1 \ I i| III till- < iii'i'k t 'biiii'li as a gii'.it 

b'-tix il " 1 , \ JO, t 1 .) • t li*' A 1 Jin iii.m < 'bill I'll also ••oinlm'ii 101 .lies it, 

* 1 bi- |i'.i!iK 1 'U/1|I ; I tt,.- . •li,lil-!;i .-ii-j. tbit, sb'- i-* tiiilv till* 
-d 'tbi'l t>l <J I'l, Oi-i 111 *' •'•. 1,11 Lie. by wliosM liie.ifis xvi* Jirixe |•|•»•elX'ed 
t'b' --fg and lili* ; tli -t le 1 , li.c \] ,1 ,, , if\ I'jfy, and Xiiy speeiidlx 
'.’11 .'I'ivmali ; tli.it lei iii'iit-, '-le ln/l.Iy ex'illi'd, and tli.'it In-r di - 
,'-1 itioii-. tovxiol-. 1 ;, ail <\l!i:'i. Ix gr.n ioim ; that bei nii.igi-s are 

'1 tin* ntlfcio'-t illilllx. Ill ill* ..// |j,.p iiiteiei' i<>ns (tlioijgll 

• ibi'b 1 to in Ike e.inoii .'ind ib-wliMe .iie m'IiIoiij dii'ei tly apjH'aled 

T >ev"f.t Ml till' la!, in;, and in -on." ot tin- l;it. |- (.|ln'e>, -.mhaitb'Ktjfor 
S' pieiij Ol r .S, ;ii.d f'*i the l'*"-ti\.il fi| t}." S'i-m-ti Son ' iw ■; (deerefd by 
lb I-* In t in 17-7). Not i".vorl b v' ;il I* the \ei n le, m tin* cifliee 

* ' l>'>ii, bi'i -S 'I be L‘'.i'*l '*1 til" I inn. i< III. ill' < *4in' i'|it mn), ‘"rola 
I 'li t.rac , ^Illi^l.<'t m.'i' iik'i "iigin-ilK iifii ( i m tr,” and “(Jloiiosa 
li ’a ‘•niit de !• . M.ji.i, qui-a ti'ittibi in.igna qiii jioteiK ».*sl.'’ 
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but the Ktitiopic fimrch celehratrs In*!* death and burial on two 
separate days. The earliest allusion to t)ic existeneo of suc;li a 
festival in the Western ('Imreli seems to hi‘ that foiiinl in the pro- 
ceedings of tbo aynoil of Salzburg in 800; it is also spoken of in tho 
thirty-sixtli ciiiion of the ro.forinihg sviichI of ^Itiinz, hold in Sia. Jl. 
xxas not, Jiowevcr, at that time univei-.sal, being meiifionod as 
doubtful in tlic (--ijiitnlaries of Churleinagne, It onglil to be. 
observed that the doctrine of Hie bodily as.siiniption of the Virgin 
into lieaven, aJtlioiigli f xlensively believed, and indeed flowing as 
natural tlieoldgiral eoiiM-ijuence Iroin tlmt of her siiilcssness, has 
neviT been deelan'd to be “ de fide.” by the Church of ]ioine, and 
is .still inenly a “pin .sentenlia.” (7) Tlio ^Jalivity of Mary 
infii'i^ yevfOKiov t^s fltuTilKoa), olMervod on September 8, is 
liist mentioned in otii- of 1 1n* hninilios of Andrew of Ci-ete (*-. 750), 
.-md nloiigxxitb tin* I'i .kIs of tin- Piniliesilion, the Atitiuiie.ittioii, and 
the Assninjition, it xv.i.s .ipjioinii d to be ub.soived by the synod of 
S.il/biii'g in 800, luit seems to liave been quite iiiiktiowu at that 
lime ill llie (kdliean t’bureli, and even two ee.iituries later it was b}*^ 
no means general in If.dx. In tin* lloniaii Cliureh a large, niimbej- 
of minor f**.sti\'als in lioimm of tin- Virgin are locally celebrated ; 
.and all the Sal nrikiy.s ot tin- year as xvelJ as the entire iiioiilh of May 
ale also legarded as .sarred to lier. (.), S. pLA 

MARA' I., queen of haiglainl (1 nl G~la.‘)8), unplciisautly 
ivmembiired as “the Rloody Mary” on account of llie 
religious perscention.s .'-auctioned under her reign, was a 
woman wliose private hi.story demainls no less compassion 
than In-r [ndii-y tisiiueen (if iiideeil it was her own) merits 
the eondi-innation of a inori* Iinniiine and tolerant age. 
She was the daugliter of llt-nry VIJJ. and Callierine of 
I Anigon, born in tlie earlier yeais of their married Jife, 
wlioii as yet no clond liud darkened the prospect of Henry s 
reign. Tier birtli xH-eurred at (Ireenwich on Monday the 
iMbriiary laid, and .slie wtis biipti/ed on the following 
I AVednc'sdiiy, Cardinal Wolsey .st-amling a.s In*!* godfather, 
i She. seuin.s to liaxe been a .slngnlatly precocious child, and 
' isri'poiled in July Jol'O, wlien she W4is little more than 
i bun* years of age, as cnterl .lining .some visitors by :i 
jicrformance on tJie \iigiiitds. When .she w^as little over 
nine she was addriK.'Cil in a complimentary Latin oration 
by eoniinissioiu^rs .sent o\er from Flanders on eoinnicrehil 
jiiiiUers, and replied to tin in in the .same language “ with 
^ as much assurance and facility as if sh(» had been iwelvt? 

! years xdd” (t Jayaiigo.-'. iii. pt. 1, Si>). Her father, ‘against 
I wdioin it cannot be "-.liil tliat he de^ueeiated learning, had 
I taken rtire to gi\e In-r tin excellent ediu'atinn, and W'a.s 
I [u'xuul of lier ai‘liii-M-nie)its. About llie same time that 
.'-he re[ilied to the romniis.<ioiiers in Latin he w'as arranging 
, that sin* .should leain Spani.sJi, Italian, and Frimch. A 
. great part, howeMi, ol ilie credit of her curly cduraliori 
I was nndonbicdl} duo t ) lier mother, W’ho not only coii- 
: .-*ultod tlnxSpanidi .si-holar Vixes upon the subject, but was 
lier.self .Marys tii.^l leaelier in Latin. She vva.s also W'cll 
in.Ntructed in mu^ic, and among her ju incipal recreation.s as 
j she grew up w;is tliat of ])Iayiiig on the virginals and lute. 

It was a nii-^fortnne that .sin- .shared with many other 
: highborn ladic-i in thiKO d.i^.s that lior prospects of life 
I were made a mutter of .soidid bargaining from the lir.st. 

I IViitical alliuiiees to be ceimmted by marriages between 
I pt-rsons who wi re at the time mere infants' or i>eih;ij)s, 

I more Hlnum fid .still, between a child and a siiperanriiiatiMl 
I xlcbauclii-e - are, among tht; nm.st repulsive features of the 
I time.s, Mary was little more, than tvvoyeaY‘s old when she 
was pn)i>oscd in marriage to the dauphin, son of Francis 
1. Three years afterwards the I'reneh alliance was broken 
otr, and .she wiis atlianced to her cousin the young emperor 
C’harJes V. by llie treaty of Wind.sor. No one, perhaps, 
1 serixuisly expeettd (-ither tif tluM) arrangements to endure; 
and, tliough we rend in grave state papers of some curious 
conqiliments and Jove tokens (really th(3 mere counters of 
iliplomacy) professedly .sent by the girl of nine to the 
powerful ^•,ou^,in whoiri she had never scon, not many years 
passed away before ( Jhurles released himsolf from this 
engagement and made a more convenient match. In 1526 
, a rearranm nieiit. was made of the royal household, and it 



OP KNGLAStD,! M A R Y 

was tlioiigbt; riglit to give Mary an establishment of her I girl, absolutely at the mercy of a father uhu (.iiiild hruok 
own along with a council on the borders of Wales, for the no contnnlictioii, at length siibseriiietl im act of .>ul»nii''.sion, 
better government of the Marches. For soine years slu acknowlcMlging the king as Mipn inc, Hating tiu* pope's 
'^cordingly kept her court at Ludlow, \vhil<- new aiTangc- autlioriiy, and fonrt.'ssrng that tin inania- ' l .^twi-ui htT 

’iicnts were made for the disposal of her hand in roiiiiexioii falhur and mother “was Hy I.iw -nd in.tn law 

with the latest turn in the tortuous game ol dipJoniaey. iiiresluous and unlawful. ’ 

She was now proposed as a wife, not for the danphiii us Noaet, perhaps, in the whole of IHn.N - ui,:n ns 

before, but for his father Francis I., who laid just been a more painful idea o\' hi.-> rev.dting <h (a-ti i-.. M.!- . u.u^ 

redeemed from captivity at Maflriil, and who was only Um j a. hiiih-. pii ilcd ^-irl, and iindoublt'/ll} p"['id <1. .^i! i mi.jic 

glad of an alliance with Kngland to initiL'ati* tin* sevnv . n[u>n In i at that lime as tin- f*nl\ I -.ii; himI-' i ' nf 

conditions imposed on him by the enipoior. \V.)l.-,f‘y, how- ' h> r father, bid her lather hirns. li c .nijVlh .1 \u i i.. .1 v.j. 

over, orjthis occasion, only made ii.^e *>f the prinn- ; as a j lie tnh* and pa.-^ aii nnjii'^l .-ti-jiia nn ]i a •, d 

bait to enhance the terms of the emnpaet, amt l-tt rraiiei'> I her n.othei s -nod iiane-. Ne\ertle 1 . -- ll.ni\ v. 
free in the end to marry the emperors siNter. | roeom iled in lli-r, .m.i lm\l‘ lier a li.aiM ledd m m ,,,. o. j'. 

It was during this negotiation, as lenrv ! .snilaide to her i.mk. I iiiilri- lie- ji 

pretended, that the question was lirst rai^.-d wh. iIili- ! little abnut her i XM-pt m r.)nncM..ii u III* .1 . f i,. \v 

IFenry’s own marriage with (’atlierine was a lawful oin‘. I maniag.* j.n>je(U. (aken iq* and abaiehai - *1 .anei iy, 
The bishop (.f ^larbes, who was om* nt the amba.- -a<lui.'> | om* o| w Inch, to t he ' *11011 palatine riidq*, ibike (d Ik'A. ria, 
sent over by I* ran cis to ask the prineess in main.ige, lunl, ! was spf ( ially lepiejnant ti> her m ihe niai'er of re'i:na. 
it was said, started an objeet ion that sin*, might pi i-.Mbly he I lb r pii\\pin>e e\|.- n . i.,r ne u Is ih- uhoi' ti.i.s 

considered illegitimate mi aeeonnt of lier niotlnr ha\iiig j peiiod ha\e bp-n piibli-lud. ami Anr.\ tint II,*!’- id, 

been once the wife of licr father’s brother. The .dateincnt ! Feanlif-n oi‘ X. wli.dl in Iv-ex, lllehmoj,-!, otei li.e.i. n 
was a more pretence to shield Uni king when the nnpi*pn- j weic among lu r pi:ii<-ipal p]a<-( <-1 n -id* •.< AiU'. ngh 

larity of the divorce be*-ame ;q»i>aienl. It i^ net oid} j she wa> still ticate.l a. «»t dh ■jilimat.- bii ih. il w,. lM.i<‘\-.i 

extremely improbable in itself, but is proved to be nntrm* | tlial tlie king, li:i\iit:j idilaiiud fioiii p iiiMMient fh- • 

by tin; strongest evidence, bn* we have pietly tnl) eon-’ m-dinaiy power b» di.q.oi' llu' <i.iwn b\ will. vo.i.M 
temporary records of tin; whoh* negotiation, thitheeiin ' le.-tore In 1 to Ini pi in in the .mn « -.^ii-n. ami liin- nai: 
trary, it is quite clear that Henry, who h:nl alnsnly fm beb*re In-, death .Uie w.e- .-o i< f-anl b> ,lnti»', i-ii- 
some time conceived tlie pi'ojeet of a di\one, k'‘[>t the uinler eonilili«)n'- to be leiuhbil ly h- 1 ‘m’!. 

matter a dead secret, and was [vartieularly an^'iou^ th.it the I Fndor tin* ivign of hm bvoihei l-’dw ml \l . Im- w .s 
F rench ambassadors slioiild not know it, while In* n. nl lii- • ag’aln Mibjt cteil to n \niv lii.d-,, wlm li ,d "nt turn math*, 
daughter’s hand as a bait for a new alliance. rii'Mlliaiue | In 1 serimi.sl) meditate takiiu lludit "mI i eqiii.e. . oio.i.i 
itself, however, was aetuall> <‘oncludetl by a treaty ihited j I'klwunl Jiim.-elf imleeil .-n ms to li.i\r b. • 1, j.m •(.< .tliy 1 .. 
Westminster, the iUltli Aiiril loi^T, in whieli it w.i^ pi»* ' unkind to Iior, but tlie iiliglon i.\"I..lii'n in / ; ■ leign 
vided, as regards tlie Frince.^s Maiy, that .-In; ‘lionld In* a'-^nmed pri)[»oilion.s ^neh .mil liad ii"i -i'.ii. 1 " loir, nmi 
married either to I’raneis hini.->oU or to hi^ -- ' lu.d m-u , Mary, who liad done .'•ntTn i* ni \iol. i.c lo !,■ , »\\ne"i\u 
Henry, duke of Orleans, lint the real i»bjeet wa- onl\ to tioi).-> in .submitliiig t** a de-jtotii laihu*, w.i i.o! dn-j-'-id 
lay the foundation of a ]»eih‘el mutual iiinh lUamling ‘ to s irld an njually tame obi 'li'i'ii to a'iti."ii;\ 1 -iii'ei 
betw’een the two kings, wliieh WuLey sron all**! v\i‘nl into | ly a t.mtions iMinm il in tin naim til a 1 bi"!. -i i.'>i 

Franco to confirm. ’ \* t conn* to \ ear.- of di-i u lion i: dd* tin • in-*. * f ti- 

During the next nine 3 ears the life of Maiy, a- wrll as ' jM>pi* wa.-, nalnrally In r "Wn. In . pii-* -•! Ik' ‘mf.* ' 
tliat of her mother, was rendered ini.-'erable b\ !))•• •Mndurl th nlai.ilioii finineiK wiiiiig fiom Ini-ili. 1." "p * 1 dv 
of Henry VIII. in Slicking a divoree. Dm ing tin* ino-t ol n gaided InT :m a ba-l.ml, .iinl thr I nil 1 . 1 ■ l; m! ’» fi . m; 
that period mother arul daughter .srem to Jia\r bn n k< pt ! light-^ < 1 . jiendrd on lie* iit" •/iilmn I Up ".•|•e 1 ad -.i 

apart, and, though soinetiim*s living at no gK*al didain-i* , the t-hiueli. Ibm., wian IMw.ml - p..i'i.jip it [ • pJ ..n 
from each other, W'en; strictly forbiddon to .-i*e e.ieli ollni. ■ .\pt ol rniti-imily i njuiiiiii'j -.vi. - 1., lai-Ii.-l* lo-i pii 
Of till! tw’o it may be that (Jneen OatlieMne hid the ■ miinion in both kind-, lie* 1 lu p|-p' -i d i > k 1 i"{.dl\ uni 
hardest trial ; Imt Mary’s was M*ari*ely ie^.s .SI \**re, lb moNi-d | *»t aulhority, and .*-110 in i.'ti d on li'.n n. -. 11 lu : *'w. 
fr«»in court ami treat eil a.s a bastard, .she w:m, on ihe biith I'MNale « li.ipi*! undei tin* old loin. i. 1 'ci 
of Anne nnlcyii’s dangliter, renliiied to gi\enpthe ilmnity . *ir'ii*.l, -he apju alpd lor prot* [in>n to Ur ii..] i**. < h .ih 
of princess and acknowledge the illegitimaev ot ht r own j who, being Iht (‘oimm, inT.r\*M-<I l"i’ .on:* Un..- * "! 
birth. On her refusal lier household was biokiii up, and iiielleet n ill^g t hrpatpiiinj wai with Ihi-jlaml il In r 1 pli/na*.-. 
she was sent to Hatliehl U* act as lady in-w.oting to In r j liln il \ wa.s inti iii ivd with. I’»nt b.dw.iid’ • < o'ar was 
'OW'ii infant sister. Nor was t*\en this the woi.-t ot lur ; eoni[M)-rd t>f faelioim o; which tin* 11.0^1 \i..l.nl iM 'iln.ibv 
trials; her very life was in «hinger from tin* hat ri*d of .\nne cuirird tin* da \ . I -ad Si \ inonr, the aJmii.d w..; d 

lloleyn. Hea* health, mi>rei)\a*r, was imlilTerenl, andi\rn of tna-on and iHlieaded in lli.- bii-lb 1, lljp 


when she was se.rion.sly ill, nltliough Henry .sent hi.sown; rioleelor Somer.-n, nu ! witli tin* .s.nne lat;- :n l"'p‘ 
phy.sician Dr Iluttes to atteinl her. he di-dlimd to h't In r j JhidlcN, duke, of Noil hnnibei land, then bpcaiin p ii.m ; 
mother visit her. So also at her motheUs iI* .ith in .lannai 3 } in the [>ri\\ < oiMn il, ami eaUly oi,taia*cd Ih*' * 

15.16 she was I'orhiddeu ti» lake a la.d f.inwi-ll ol lipr. \ ibc \*»ung king lo tlm.-e -ehenn -^ toi‘ allei in*.; U ■ i ii -.oi* 

Hut in May folloyviiigam*ther ehange oei-iirred which .reined ; which led immediately after hi-, death i** i.he n n , -..i • ’ 

to promise *801110 kind of relief. Anne Ikdeyn, the i-*.il ! I.uly .r.me (dey. Dudley liad, in tact, -x i . *' d* ’ 

pause of all her miserie.s, fell under the kingV tli-pl* i-ma ^ ip-t «»f the i*ri\y louneil, and when tin- ■ • ■ . , e - • ne 

and was put to death, ^lary w'as then urg«’il to make ,1 i toi.k -iieli ein*i getie imvmuit gi\-‘ • !i • ‘ »• ’i'i i.. ipc 
humbltt submission to her father as the means of n*e )\eiing j that L.nly lane wa- aetually n < ogni. 1 j : ‘ 


his favour, and, after a good deal of eoiTe.spoiuk*iicp with j *l.i3''>, and Maiy lunl e\in ti> 1I3 In ’ ’ J ; . *::o 
the king^s secretary Cromwell, she actually did The : Norfolk. Ihit the eoiinli \ wa' k id'. ) cr .u.-e, 

terms exacted of her were bitter in the extrenn*, but time a-^iinleed her right in law w.*- ni ipr n il . i d b. l..ie 
was no chance of making life tolerable otherwise, if indeed many day*^ slie was roy.illv reei i\ed nn 1 "H.i.m. ai.o t.i<*k 
ohe was permitted to live at nil; and the }>uor frieiiille>.s up her abode, within tlie 'r')wu. 

7:^ 
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Her first acts at the beginning of her reign displayed a 
character very different from that which she still holds in 
popular estimation. Her clemency towards those who had 
taken np arms against her was altogether remarkable. 
She released from prison Lady Jane’s father, Suffolk, and 
had difficulty even in signing the warrant for the execution 
of Xorthumberlaiul. Ivady Jane herself slie fully meant to 
spare, and did spare till after Wyatt’s formidable insurrec- 
tion. Her eonduct, indeed, was in every respect coii- 
t iliaiory and pacilic, and so far as they depended on 
her personal < hara( ter the prospects of the new reign 
might ha\e a[»[»iareJ altogether favourable. But un 
fortunately her position was one of peculiar difficulty, 
and the polii v on which slie determined was far from 
judiciou-. Ini xpcricuced in the art of governing, she 
had n > trusty councillor but Gardiner; every other mem- 
ber rile council had been more t)r less implicated in 

- t . f's[»irai*v against her. And though she valued 
(J.’.nbr ers advice she was naturally letl to rely even more 
ih.it «»f her cousin, the emperor, wdio had been her 
mother's tiiend in adversity, and had done such material 
servi e to herself in the pn'ceding reign. Following the 
emperors guidance she determined almost from tlie first 
to make his son Philip hei- husband, though .she was 
eleven years his senior. She was also strongly desirous 
• if restoring the old religion ami wi[»ing out tlie stigma of 
illegitimacy passed upon her birth, so that she might not 
seem to reign by virtue of a mere [»arliainentary settle- 
men:. 

Ka< li of thc>e ditferent objects was attended by difficultic.s 
<ir fJ'jcctions peculiar to itself; but the marriage was the 
1110 ": unpopular of all. A re.stordtion of the old religion 
threattned to de[»rnc the neu^ owners of abbey lands <d* 
their ea.sy and comfortable iicnuisitions ; and it was only 
with ;iii expre^- reservation of tlicir interests that the thing 
Was .'litiially acconi[»li>htMl. A declaration of licr own 
legitimacy neces.sarily ca>t a slur on tliat of her sister 
Hli/.-ibctli, and cut her off from the rtucce.s.siori. But the 
iiiairiaL^e promised to throw' Hiiglund into the arms of Spain 
ami plac*i the resourcM s of the kingdom at tlie command 
of the »‘mperor’s .s,»n. The (’ominous .sent her a deputation 
to » nti' at that slu' would m»t many a foreigner, ami when 
her resolution was known in->urrection.s broke out in different 
parts of the country. Suffolk, w hose fir.st rebellion had been 
pardoned, [iroclaimed J^ady Jane Grey again in Leice.sfer- 
.^hire, while young Wyatt raised the county of Kent and 
actually besiegi'd the queen in her own palace at We.sl 
minster. In the midst of the danger Mary .showed great 
intrepidity, and the rebellion was presently ijuelled ; after 
which, unh'ipjdly, she got leave to pursue her own coiir.^e 
uncbeck»'d. She married Pbilijs restored the old religion, 
ami got ( ' irJiiial Pole to come «)Ver and absolve the kingdom 
for pa'^t dHubedience to the Holy See. 

the inisgiNings of those who liad di.sliked the 
Sp.nidi match weie inuie than sufficiently justified by the 
eour •' •.! evrnt>. Mary yielded a lo^al and womanly 
•hjvotin.'i to a husband who ilid not too greatly esteem the 
Irea-u!-: nf her person. Her health, which was feeble 
befor**, Y. i- bad for the remaimler of her days, and she full 
under a d^ lii-ion at first that it was owing to an approach- 
ing t-onliriemi iit. I)i.sap|K)inf ment ami vexation probably 
added t'* h' r Ic lph-sncss. The resources of the kingdom 
w» re at Phili[)‘.- coumiand, and ho even took .ships of the 
Knglisli^ deet to e.-cort his father the emperor, on his 
abdication, to Spain. More extraordinary still, he ulti- 
mately succeeded in committing Kngland to a war against 
Fraur e. when Franco had made an alliance with the pope 
agairi'-'t him as king Spain ; so the very marriage which 
wa^’ to cfjrifirm Kngbiml in the old religion led to u war 
agiin-t. the occupant of the see of Home. And it wras this 
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war witti France which produced the final calamity of the 
loss of Calais which sank so deeply into Mary’s heart some 
months before she died. . 

The cruel persecution of the Protestants, which has cast 
so much infamy upon her reign, began about six months 
after her marriage ; and it is not difficult to see that it was 
greatly due to the triumph of ideas imported from the land 
of the Inquisition. Tlogers, the first of the martyrs, was 
burnt 0 X 1 the 4th February 1555. Hooper, bishop of 
Gloucester, had been condemned six days before, and 
suffered the same fate upon the 9tb. From this time the* 
persecution went on uninterrupted for more t||ian three 
years, numbering among its victims Bidley, Latimer, and 
Granmcr. It seem.s to have been most severe in the eastern 
and southern [larts of England, and the largest number of 
sufferers was naturally in tlie diocese of Bonner, bishop of 
Jiondon, From first to last nearly three hundred victims 
are computed to have pori.shcd at the stake ; and their fate 
certainly ca-eated a revul.‘<ion against Home that nothing 
else was likely to hii\ e effected. How far Mary herself — 
who during the most part of this time, if not the whole- 
time, was living in tlie strictest seclusion, sick in body 
and mind, hysteriiail anti helpless — w'as personally answer- 
able for these tilings, it is difficult to say. To her, no 
doubt, the projiagators of heresy 'were the enemies of man- 
kind, and .<he had little cause to love thorn from her own 
cxperienci‘. perhaps she hardly . realized the*" full 

horror of what was done under her sanction. But there 
can be little doubt w hat idfect it had upon the people ; 
and wdien Mary breathed her last, on tlio 17th November 
1558, the event was hailed with joy as a national dclivei*- 
ance. (j. o'a.) 

MAIIY If. queen of England, was tho 

eldest daughter of Janu‘s, duke nf York (afterwards James 
JI. of England), by his first w ife Anne Hyde, and was born 
in London on April ‘50, lOfiib Having been educated in 
the Protestant faith, she was married to William, prince of 
Orange, on November 4, 1677. After the events of 1688 
she followed her husband to England, and was proclaimed 
by the conveuition joint sovereign with him on February 
1.‘5, 1689. She died of small pox on December 28, 1694 
(o.s.). See lJurnet’s Kssnt/ upon the Life of Queen Mary 
and the article Wii.ijnm Ilf. 

MARV" (1542 1587), queen of Scots, daughter of King 
Janies V. ami his wile Mary of Tjorraine, was bom in 
December 15 1 2, a few days before the death of her father, 
heart-broken by the disgrace of his arras at Solway Moss,, 
where tlie disallected nobles had declined to encounter an 
enemy of inferior force in the cause of a king whose 
sysUiinatic policy had been diri‘cted again.st the . privileges 
of tlieir order, and wliosc rc[)resentiitive on the occasion 
was an unpopular favourite appointed general in defiancC' 
of their ill-will. On the 9tli of September following the 
ceremony of coronation was duly performed Upon the 
infant. A scheme for lier betrothal to Edward, prince of 
Wales, was ilefcated by the grasping greed of his father* 
whose obvious ambition to annex the crown of Scotland 
at once to that of England aroused instantly the general 
suspicion and indignation of Scottish patriotism. In 1548 
the queen of six years old W'as betrothed to the idauphin 
Francis, and set sail for France, where she arrived on the 
15th of A u', list. The society in wffiich the ^child was 
ihcnceforw^ard reared is known to readers of Brailt^e as 
well as that of imperial Romo at its worst Is known 
l eadens of Suetonius or Petronius, — as Veil as that of papal 
Rome at its worst is kuown to readers of the diary kept 
by the domestic chaplain of Pope Alexander VI. Only in 
their pages can a parallel bo found to the gay and^ easy 
record w'hich reveals without sign of shan^e or' suspicion of 
offence the daily life uf a court compared to which the court 
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of King' Charles II. is as the court of Queen V ictoria to 
the society described by Grammont. Debauchery of all 
kinds, and murder in all forms, were the daily matter of 
excitement or of jest to the brilliant circle which revolved 
around Queen Catherine de* Medici. After ten years' 
training under the tutelage of the woman whose main 
instrument of' policy was the corruption <»f her own : 
children, the queen of Scots, aged fifteen years .-ind fiv(‘ | 
months, was married to the eldest and fi eMe.t of the j 
brood on April 24, 1558. On tlie 17tli of Novendier 
Elizabeth became queen of England, and the prinet.-^ of 
Lorraine — Francis the great duke of (Inise, and hi^ hn^thiT 
the carcftnal — induced thoir niece and hvr liu.sband to 
assume^ in addition to tlie arms of l^'ranct! and Si-otland, 
the arms of a countiy over winch they assorted lL(^ right 
of Stuart to ruigti as legitimate heiress of Mary 

Tudor, .Civil strife broke out in Scotland between John 
Knox and the queen-dow'agcr, — belwicn the so If-stylcd 
“congregation of the Lunl” and tla* adhennts ot the 
regent^' whose French troops repelled tlic. coinhinod birce.s 
of the Scotch and their English allies from the boloagucrcd 
walls of Leith, little more than a iin)nth before the death 
of their mistress in the castle of Edinlmrgh, on ilie lOtli 
of Juno 1560. On the '25th of August rn>testantisni was 
proclaimed and Catholicism suppressed in Scotland by a 
convention of states assembleil without the assrnt the 
absAlt queen. On the 5th (d December Francis II. died; 
in August 1561 his widow' left Fram e for Scotland, liaving 
been refused a safe-conduct by hilizai*eth on tlu^ gn>iin«i of 
her own previous refusal to ratify the treaty made with 
England by her commissioners in the same month of the 
preceding year. She arrivL'd ncvcrlhele-'S in .>afiJy at 
Leith, . escorted by three of her uncles of the hoiiM* of 
Lorraine, and bringing in her train lier futiue biographer, 
Brantdme, and Chastelard, the llrst (»f all her \olnMtar} 
victims. On the 21st of August sin' first met tin* onl> 
man able to withstand her ; and their first passage aims 
left, as he has recorded, u[K)n the mind (»f .liJm Km»\ an 
ineffaceable impression of her “proud mind, crafty wit, 

. and indurate heart against (lud and 1 1 is truth.’' And yet 
her acts of concession and ccuiciliation w»*i c such as no 
fanatic on the opposite side eould have ji]»jirov»*d. She 
assented, not only to the undisturbed maint*'naneo <if tin.* 

■ new creed, but even to a scheme for tlm endowment «»f the 
Protestant ministry out of the conliseatcd land'; of the 
Church. Her half-brother. Lord .James Stuart, slian d I In* 
duties . of her chief counsellor with William Maitl.md of 
Lethington, the keenest and most liberal thinker in tlie | 
country.’ By the influence of Lord James, in spiti- of the 
earnest; opposition of Knox, [)ermission was obtained for 

' her tohear mass celebrated in her private chapel, a licence 
. to wbiph, said tlio llefomier, ho would have, prcferroil the 

■ invamoii of ten thousand Frenchmen. 'I’hrongh all tln^ 

. first troubles of her reign the young queen steered her 

skilful and daimtlcss way with the tact of a woman ami 
the courage of a man. An insurroction in the north, 
headed by the earl of Huntly under [ire.tcxt of rc^(Mjin'.r 
from justice thc^ life wdiich his son had forfeited 1\\ his 
share. in a homicidal brawl, was crushed at a blow b\ the 
Lord 'James against whose life, as well as against his 
lister’s • liberty, the conspiracy of the Gordons hml been 
aimed, and on whom, after the father had fallen in fight 
and tJieBon had expiated his double olibnc«.^ on the scatfnld, 
the leading rebel's earldoul of Murray was confcrreil by 
the gratitude of the 'queen. Exactly four moiitlis after the 
battle of Corrichic, and the subseiiuent execution of a 
criminal whom she is said to have “ loved entirely, ’ had 
put an end to the first insurrection raised again.^t lier, 
Pierre de Boscosel de Chastelard, who had relunu'd to 
France with the other companions of her arrival, and in 


November 1562 had revisited Scotland, expiated with hi.^ 
head the offence or the misfortune of a second detection at 
night in her bed-chamber. In the same month, twenty ♦ 
five years afterwards, the execution uf his mistress, accord- 
ing to the verdict of her conternporar’es in France, avenged 
the blood of a lover who hud died witlnnu uttering si word 
to realize the apprehen.sion which (accuiding to Km»x) had 
before his trisil impelled her to dosini lier bnalim- “ that, as 
lie loved licr, he would slay Chastelard, and let him nevt-r 
speak word.” And in tlie same month, two year.- tiom tie- 
date of Chsisti lard’s execution, her first step umon 
scinusly tuki-n on the roail ti> Fotheringay, wlu n .-he gavi- 
her heart at tirsl siglit to lier kinsman Henry, b'ad 
Diiridey, .son of Matthew* Stuart, eail t>f Iaiiiio.v, who had 
suttbivil an exile of tw'cnty }»‘ars in expiation of hi.s 
intrigue.s with F.ngland, and had married the niece of King 
Henry VIII., daughter of his si.ster Margaiet, the widow 
of Janies JV., by her sceonil hiisbami, tie* earl of Angn.s. 
Queen Eli/abeth, with tlie almost incredible want of tact 
or instinctive delicac} which dmtiiiguisLcd and disfigured 
her vigorous intolligi ncc, had recently proimscd as a suitor 
to tin* queen of Seots her ow’u low bt»rn favourite. Lord 
liobert Dudley, the widower if not. the mnuh rer of .\my 
ilobsart ; and ^hc now protested against the jiroject ot 
marriage, between Maiy and I>ai'nhy. Maiy, who liad 
already married her kinsman in .secret at Stirling (.'a.stle 
with (/atholii- rites celebrati'd in the aj):iitim‘nt oi Divid 
Kizzio, her secretary for eoi respondence with France, 
assiireil the English ambassador, in reply to the pmtist of 
his mistress, that tll(^ maiTiage, wouhl not take* plai e foi 
three months, when a flispensatiou from the pope wamld 
allow' the cousins to be publii'ly united without oifonee to 
the chure.li. On the 2*Jtli of July 15(15 the} were ueeord 
ingly remarried at Holyrood. The haple.-s and wortL- 
less bridegroom Lad alreaily ineurn d tlie hatrcil of tw'o 
pow't‘rfnl enemies, the earls of Morton ami (.Jleiieairn ; but 
tlio funner of thi se took part with the qu(*cn against tlui 
foiees raised by Murray, (llencairn, and others, und‘''r the 
iiomiiml leadershit> of Hamilton, duke of ( hatelhoiault, 
on the double plea of danger to the new nligion ot 
the country, and of the illegal proceeding }\v which 
Daniley had been proclaimed king of Scots without the 
needful constitutional assent of the estate- of the realm. 
Murray wais cited in at'end the ** r.iid ’ or aiiM\ Icvietl 
by the king ami qm-en, and \\a.’> dul\ dem-um.ed b\ jniMic 
bla.-'t of trumpet for his rion-apj)eaiam e. He entered 
Ediidmrgh with liKs forces, but lailed to hold tin* town 
against tin? guns of the ca.sMe, ami fell back upon DimilVics 
befuie the advance of the royal ann\, wJiiili was now 
joined by James Hei>burn, curl of I’.othwcll, on Ids return 
from a three year's’ outlaw i d t^xih- in I'hance He had 
been accused in ir>G2 of a phit to the «iui cn ami put 

her into the keeping of the. l arl of Arran, whosi- pretension.- 
to her liuud ended only when Ids in-aidty could no longer 
be com*ealed. Another new adherent was the son of the 
late earl of lluntly, to whom the forb'iti'd Jk'Iioiiis of hi.-, 
house were restored a few nionths before, the rnairiage of 
I hi.s sistiT to iJotliwell. The queen now’ appealed to Fi:inc» 
fur aid; but Castelnau, the Fri'ucli atnbassajhu', replieil 1.^ 

' her passionate pleading b}’’ sober and earm .-t udvici* 1.) 
' make jieaee with the maleonimits. 'fliis •Maiii-d w i 
rejected, and iu October 1565 the (jiieen ni.inluil . n 
I of 1S,0(K) men again.st them from Edinburgh , tlc ii toKe* 

! dLpcr.scd iu f ice of superior numbers, ai.d Miora;,, «»n 
seeking shelter in England, was reeeixed witli tuutuniely 
by Elizabeth, whose half-hearted lu-lp liuil (.died lo ‘-upporl 
his enterprise, and w'hose inti'rcc.ssion hi Iim n turn It mud 
at fir.st no favour w ith the (pieeu* of Hut tin 

conduct of the besotted boy on whom at th ‘jr mariiag«i she 
had bestow'cd the title of king began at ••ncc to justify the 
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enterprise and to play into tlic hands of all bis enemies 
alike. ITis father set him on to demand the crown 
uiatrinionial, which would at least have assured to him the 
rank and slatiim of independent royalty for life. Iti/zio, 
liithf'rti) liis friend and adviuate, induced the queen to 
reply by a reasonable ivfii'^al to this liaziirdous and 
audaeioiis rellue.^l. I):iniley at «»m*e tlirew himself into 
ilie arms of the parly (»j‘pused to the i)oliey of the queen 
and her seeretarv, a policy which at that moment was 
^loubly and trebly calculated to e\as[»erate the fears t>f the 
religions and the pridi‘ of the [rxtriotie. Mary was invited 
if not indnci 1 hy the kiie^ of Spain to join Ids league for 
the >iq>pn'^-ion of i‘rot(' ^tanti>in ; while, the actual or 
pro^'pcitivc eiidowiiuMiL of lliz/io with .Morion’s olUce of 
-•haiicclloi, and the projected attainder of Murray anti his 
allic-, coiiil'incd to inllame at once the angia- ainl the 
^pp»t li' iiNion c)f the Protcblanl nobles. According tt» one 
ac. I'unt, l)arnley privately assured his uncle (leorge 
hoiiglas of his wdfo's inliilelity ; lie had himself, if he 
/jii dit be believi'il, tliscovered the scendary in tin* tineeti’s 
apaitmeiit at midnight, under ciicumslances yet more 
iincipiivoeally comprmnising than those which had brought 
fha'^tclud to the scatlbld. Another vcrsitui of the }»itilnl 
ld>tur\ ri'presciits J)ouglas as infusing sU''picioii of lli/./io 
intt» tlu' (‘m[»ty mind of his nephew, and thus w inning his 
v on'^enl lu a dt ed already de>igncil by others. A bond was 
Irawn in which Jhn*nley jiletlged himself to siqqtort the 
ciiTib'dcrates whti imderlook to punidi ‘■‘certain pri\y 
pci't'-ns" olVensivu to the stale, “ espooi illy a stranger 
Itvtli m called Davit'”; ant)ther was subscribcil by Darnlcy 
ind the banished lonls, then biding their time in New'castle, 
which cngageil him to prt)cure their pardon and n‘storalion, 
while idetlging them to ensure to him the cnjoyini'iit ol thi', 
title he coveted, with the coiisctpicnt secuiiity an 
niidinpLiled siicci'ssion to the <‘r(»\Mi, di'spiti' the, ctmnter 
'•lunis of the, hoiist; nl Hamilton, in cum*, hi'^ wito should 
lie without i-Mie, a result w'hich, intentionally or not, lu! 
and his fellow cons[»irators did all that brutality could hav (3 
‘ii jure-led to aeccleratc* and secure. (.)n the Dth of March 
»h-: [ulace of llolyrood w’as invented by a troop under the 
•oinmaiid of Morton, while. Itizzio was drau^ged by force 
out of the qnmi's presence, aiul slain witloml trial in the, 
luMt of the moment. Tin* parliainimt w'as (liseliargeil by 
proclamation i-^ned in the name, of J)arnley ris king ; and in 
the evenire.: of the ne.xt day the baiiishi il lords, whom it was 
to have roiidemncd to outlawry, returned to Hdinburgh. 
Hn the Jay tollnwing tin y weiv graeioii^ly je<*eived by the 
•jiieen, who uirlei'iook to sie^n a bond jor their security, 
i)ut del lyed ih * subscrii'l loii till iie\t iiioriiiiig under plea 
.*f -•i' knes'.. Dminglhe night .-die oseapod with Darnlcy, 
aliDin she liad :^lre■l'l^^ scilnceil from the, [»arty 4if his 
.1 •|■ompliee'■, ariil airived at Duidair on tlje tljird morning 
liter the hlaugliter of her favourite. From thence tiiey 
:• turned to iMlinburgh on the 'JSth ijf March, guarded by 
t A o III > 0 - iiid lioi>cmen iiinJt'i’ the eorninand of I loth well, 
who it j 1 c 'eapedfroin 1 1 ol \ rood on the night of the murder, 
to lai e a f(»rce oii tin* ([in * n’.'^ ladialf with his usual soldierly 
[»n)m[)tiLii!l *. The sla}ei.s of llizzio fl(*d to Fiiglaiid, and 
w^ere oiitl.iwid ; Da? nicy was juTiiiitted to ]>n)tcst ids 
inno -J in e .Jil l iIliiouiii <• his accomplices ; after which ho 
became th", ^corn oi all partie.s alike, and few' iiic-n tlai’cil or 
cared to be • ' n in liis company. On the HH,h of.hiiieuson 
was born to hi-, wif *. and in tl]<i face of his previous [U'otestu 
tioiis he was i??dnced to acknowledge him-*(;lf the father. 
!lut, !is Murray and his partisans relunieil tf> favour and 
Inllucnci? no longer inconqrallbhi w itli that of iiothwell and 
Hiintly, he grv.w desperate eriongli with terror to dream of 
t(i Fiiince. T'his <lesign \v:j-i jit once fnistiated by 
the queens resolution. Sin* surnnmned him to declare hin 
rt;js>ins for it in presence ot the French umbassailor and 


an assembly of the nobles ; she besought him for Ood’.s 
sake to speak out, and not spare her ; and at last he left 
her presence with an avowal that he had nothing to allege. 
The favour shown to Bothwell had not yet given occasion 
for .s(?aiidal, though his character as an adventurous libertine 
WMS as notable as his reputation for military hardihood ; 
but as the summer adviinced his insolence increased with 
his influence at court and the general aversion of his rivals. 
Tie was riiddy cmlowetl by Alary from the greater and 
lesser spoils of the cliurcli ; and the three w^ardenships of 
the border, unite?! fi»r the first time in his person, gave the 
lord high adn?iral of Scullaiid a position of qnequallcd 
pow'cr. In the gallant discharge of its duties he was 
tlangmm.'-ly woiindcil by a leading outlaw^, whom he slew 
in single combat ; and while yet confined to Hermitage 
Cu'^tle he received a \isit of two hours from the quoon, win> 
rode thither from Jedburgh and back tlinmgli '20 miles 
of the wild borclerlanil, where her person was in perpetual 
d'cinger from the freebooters whom her father’s policy laid 
striven and had faihai to extirpate. The result of this 
ihiring ride was a ten day^’ fever, after which she removed 
by short stages to Draigmillar, where a ])roposal for her 
«li\orce from Darnhy was laid before lier by Bothwell, 
Murray, lliintly, Argyle, and lielbingtoii, who was chosen 
spoke'-^inan for the ri:st. She as.sented on condition that 
the divorce eunld be law fully etVcctf',?! without impeachment 
of her .-on's legitinney ; wlicreiipoii liuthington iiiider1i»ok 
in Ihii name of all present that she should bo rhl i»f her 
liudnind without any [»r?*ju?lii*L* to the cliild,- at v\h(»>e, 
bapti-iii a few afte rwards Bothwell took tho plsice of 
the [nitative fiilhcr. tln>ii:jh D.iinicy wa^ aetiially rc.dtliiig 
iimliT the .sam?‘ roof, and it was n?)t till after tho ceremony 
that he wa.s .'‘inhlenlv .'•truck down by a .sickness so vii»lent 
a.s to e.xciti* .'U-qaiions ol pol.-^oii. He was n*in?»\ed to 
(Jl.i.sgow, and h‘ft f?)r tin* time in charge of his father ; but 
on the news <»f liis \ ss towards recovi*ry a b?»nd wu-? 
diawn u[» f?»r ( \e?‘ution of the senten(*o of death wliicli 
liad s?.‘cretly lu‘rn [•roiioiinci‘<l against the twii'etiirnul 
traitor who had earn?*d hi> doom at all LiUids alike, t bi 
the ~*Jd of Ih?* ii?‘\t nomtl? planiutry lotlT) the (pa lai 
\isite<l liei* hu.slcmd at (Ila-gow ami prup?)Sf*d to re?jn»V'i 
him t?i (Jr.iigmill ir ( \i^th*, win ic lie wamld liuvo the bi'iieiii 
of m??licina,l bath- ; but in^teail ?»f this resmt ho was coii- 
\evcd on the l:j t d.iy of thi* month to the lonely and 
.Mpiaiid .-hi lter of the 1 1 ^idene?* which was .soon to be made, 
memorable by hi. minder. BiLw?*en the ruins of two 
.sacied bnihliiiii.-', with lli?*, town-wall to the south ami a 
suburban hamlet known to ill faino as the Thieves’ Kovv t?> 
the north of it, u iodging was prepan*d for the titular king 
of Scotluml, ami lilted up' witli bqiestries taken from 111?; 
(hmlons after the battle of Corriehie. On the evening of 
Sumlay, F? bniai'v *.), Mjiiy took her last leave of the 
miserable buy who laid s?» 4>ften and .so mortally outraged 
her as coii'Oit ami as tpieeii. That night the whole city 
was shaken out ol slee[> by an expk‘sion of gunpowder 
wliicli slMll« re?l to fragments the building in which he 
.should have .sliqit and peri.she?! ; and next morning the 
bodies of Daniley and a page were fouiwl .strangloil in a 
garden adjoining it, whitlier they had apparently escaped 
over a wall, to be de-qaitclu il by the haiuls of BothwclFs 
attendant confederates. 

Dpoii till view which may be taken of Mary’s conduct 
(luring the next three months depends the whole debatable 
question ?)f liiii* ehsiracter. According to tho professed 
chamj)ions of that character, this conduct was a tissue (»f 
such dastardly imbecility, such heartle.ss irresolution, and 
.such brainle.ss inconsistency as for ever to dispose ul her 
tinie-bnnourcd claim to the credit of intelligen(3e and 
courage. It i.s certain that just three montlis and six days 
after the murder of her husband she became the wife of 
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)i r husband’s murderer. On the lltli of February sJic | 
wrote to the bishop of Glasgow, her ambassador in France, j 
u brief letter of simple eloquence, amiouncin licr provi- 
dential escape from a design upon her own as will as her 
Lnsbaud’s life. A reward of twm thousand pounds was 
ort'rrcd by proclamation for discovery of tlj<* inmderer. 
Fotliwcll and others, his satellites or the <iiu'ous, were 
inst.intly placarded by iianio as the rriininal^-,. Voici\s 
were liearcl by night in the streets of Kilinbur-li calling; 
down judgment on the assassins. Four da^- aftLi* the i 
discovery of the bodies, Darnicy w.is buiicd In (lu- cliapfl | 
of HoJyrood with secrecy as ronurkablo as the Milfninif) 
with width Jlizzio liad been interred there le-. th:iri a year 
before. On the Sunday follow inc:, ^Maiy left Jiiliulairgh 
fi*r Sotoii Palace, 12 inihis fiom the eapil.il. whut' . ••.-indal 
assorted that she passed tin; time niendv in .'^honiini; 
matches with Fothwcll for her partnei- aiMin^ IjonKSuton 
anti Iluntly ; other accounts ivpre>ent Ilniillyand Jli*fliwiH 
as lofti at H(»lyn>od in cliarge of th^ luf.uit [uiice. (Jiaee 
fully mid rcspei-tfidly, with .date.-,rii:ndike ^el 
de.vicrity, the demands of DarnleyV father loi on 

the murderers of his son were. acee[)teil and »linh'd b\ his 
daughtcr-in-law'. Bothwell, ^Yilh a tiL»o[) of lliiv innn 
rode llirougli Fdinburgli defiantly denouinifi.;, wngtMuei* 
<ai liis concealed accusers. As week^ ela[i-nl witinait 
action on the ]>art of the, ro^al witlow, wliik tho c\y 4if 
blovtl was up thionghoiit tlie eountr\, rai-in- eelioe.^ from 
England and abroad, I lie murniiir of aeen-ation bi‘gan io 
ris3 against her also ^Murray, with Jii-; si^tirA ie.ul\ 
permission, withdrew 1o I’ranet*. Alreatl\ th«‘ leprit was 
abroad that the c(ueeji was bent ou ni.miuje with I’mtliwt'll, 
whoMi last year’s marriage willi tlie .si^tl r of Iluntly would 
l>e dissolved, and tlieasseid of liis wifrV brolb'*r j»nrelia*id 
by the restitution of his forfeited e-tates. Aieoidiiuj; to 
the J/c/y/o?V,s’ of Sir James Mehilh*, botli Lord lleiries and 
himself resolved to appeal tlje^piei ii in (« im-. of bold and 
earnest remoiistranee against so de [a rid-’ and . < Miidaloii-’. 
a design : liorries, having been met with a-.-iiraner- of iis 
unreality and professions of a*<toriishnu nt at the .-lejge'lion, 
instantly lied from court; ^[ehilh', twadinLC tin- danger of 
a merely pei-sonal protest without luu'kers to Mip['oit him, 
laid before a letter from a lo^.il Si ot lorn: o -idmt 

in England, w’hich urged iq)()u tier eon^idnatie.n jiul her 
conscience the danger and ilisgracc of mu Ii a I'rojed \et 
mi no freely than Herrics liad Acnlured to do by word of 
mouth ; but the sole result was that it nei decl all the 
queen’s courage and resolution to resiue liim fiom the 
violence of the man for whom, was ivi»orted to li i\e 
said, she cared not if she lo>t France, Fmj;land, and ht r own 
country, and would go W’itli him to the world'^^ end in a 
white petticoat before she would lca\e him. (.)n the L't^th 
of March the privy council, in which Eotliwell liini'^elf sat, 
appointed the 12th of Ai)ri] as the day of his trial. Iveiiiio-x, 
instead of the crown, being named as the accuser, and cited 
by royal letters to appear at “tlie Iminble leijm.d and 
pctitir»nof the said Earl l>otliw\'ll,'’ wdio, on the day of the 
trial, had four thousand armed men behind him in the 
drects, while tliejcastle was also at his cumimirul. Fmhr 
these arrangements it was not thought wond‘'rf\d that 
Lennox discreetly declined the danger of at tendance, even 
with three thousand ineu ready to follow liim, at. I lie. vi^k 
of desperate street fighting. He pleadiHl sickness, a>keil 
for more iime, and demanded that the accused, instead of 
enjoying special favour, should share the treatment of oilier 
suspected criminals. l»ut, as no partic le of evidence on his 
eido was advanced, the protest of his representative 
rejected, and Both w'el), acquitted in default of witnc'^.ses 
against him, was free to challenge any persistent aeeusei* 
to the ancient ordeal of battle: His wealth and power 
^ere enlarged by gift of the parliament which niel on the 
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Mth and rose on the 19th of April,— a date made. notabJi 
by the subsequent supper at Ainslie\ ta\».aii, wlin. 
Bulhwell obtained the .signatures of it- leading inembei.- 
to ii document allirming his innocence, and plediiing the 
subM-ribers to maiiilain it against nil iliullengei to .-st.ind 
by him in all his quarrels, ami finally to promote by ail 
means in their jiower the marriage by wimli llii \ nai'in 
mended the queen to rewar*! his iml Lcin tit llie 

eounlr\. < )n tlw second il;iy following M.ii \ v.«nt to 
her el <1 at Stilling, where liis guardian, ll" l^.|| .,i \l.,r. 
rcfu^^i to admit mole than two women in hi i ii.mi. It 
was well known in Fdlnlmrgh that Jiulliwill h n] a ImkIv <,) 
men ready to intcreepl lici- on tlie wav l»:i( k, and e;Mi\ li- . 
to l)niibar, - -not, as w'a> natinally inforjcil. iiitoiri ei.oii 
as.'^m;iiic(‘ of lier eonsi.n1, ( )ii the 21 h of Aj'iil, 
shii approached Edinburgh, Ilolliwell lecordiiiLly n.t i 
lua* at the head of eiglif hundred s]»i:ir n n, a -iiiul 1 m i 
(.i.s .'■lie afteiward-i :i\eiuil) lhal sin* w.- in tJie iitmo.*t 
jieril, and c^canted In-r, together willi llii iir.. Lot Iiim;t«.ii, 
and .Melville, wliij wen* tliiai in aflcitdani to hiiidMi 
(\i-tl'‘. On tin .‘3tl ol Ma\ L.ulv .lane O*. n, who ii.ui 
beMoine coiint**.’^: of Jiolhwell oij Fcbinnv : "i il.,- 

tirceedinii, obtaini'd, on the ground of 
iniiih lities, a sepmulioii whii*h, lioWi \er, ’ ulil not m.tit i 
the old law.^ of (’allmlic Siolhind ha\o l h'.m lioe 
many^ again ; on the 7th, arcordiugly, he neia.-'U', 
diNoreu was pronoiimed, alter two dw e.'-Ion, l'\ 

I l'*rie;d tribunal wilicll ten da\-’ beloir hed i -e. i\m 1 lioi 
the queen a spivial eomiiii.'''ioii to gi\ej Iliih on .i ph-. 
of '<ornow hat ;qM>cry[)hal eonsanejiinii \ a iwdj 

a-; the ground of an action lor di\oi<’f .mi-t In- wile 

The fact w'as studioU"']y ev ided or eon h »] thal di- 

peii^ation had been giaiit'd by the !dM-‘lio|‘ I M 

Aiidi-ews for this irregiilariL\ , wlinli iil.l mdy ii:iM 

arisen through some illicit lonnexim* el hu ImihI with 
a ieluti\e <»f tlie wife botwciii wl.er nnl liinuM-lt no 
allinity by blood or niarriagt' <*oiild I"* p I. t )n tin 
<kiy when the lirsl or FroU>t.ini divoice w. 'roni un. ed, 
Mary and Lotliwell letmnoil to l*:diid»m .di willi c\ei\ 
juepared jqqie.aianee ol a peaceUil tiimu li. Lo'^t hei 
ity slnaild have be«*n In lil to ius.di lit tin* kite Ica.d 
proceedings in hi rname, pioel.uuation wa-- m.ni U' toiciM- 
iu‘ss :iei*i»i‘de<l by the qiiei ii to lu r ca[»li»i m cn-idei.itn'n or 
his past and fiitiue .ser\ ices .mil her intention wasamiomii i li 

10 rewanl them by Inrlln r janmotion ; .md on tin* 'aim 

day (M.iy 12th) he wa^ duly created diikf (»t' Ihkney ami 
Slietkind. d'lie duke, :ia a ei»n-'en n1 loll ^ Fr.iO -a ml , 1 1 I n -eU 
to inair> Id'- in i.-l la-.'- aceoidlng’ to tJie j .o - o je r ehiiieh . 
ynil she, tlie elio.-ill eli.iMipioii of it-. i.'O-*', .-leeil to hr 
jininicd to him, not- meiely by a Fioit^i.mr hut In one 
wlio before Ids eon\ei>ion liad been ii (‘iitiioli hislmj*, and 
slioiihl therefore have beiii more Jialefiil and onlem|»tiMe 
in her eyes than any ordinary heretic, had no! leligion 
well as jioliey, faitl; as well as rea*a)ii, ineii ab-oibeil 
superseded by some more ma.dciing passion emotion 
ThL I lassioii or emotion, jin ording to who di n\ her 

atlaehmeul loBothwell, was sinqdy ternn, tin blind and 
irrational prostration of an abject spirit behue the eiiul 
force ol cireumstaiices anil the ciafty wdekediie.^^ ol ne. n. 
Hitherto, according to all e\ideuee, slie had .diowi, heiM l! 

011 all oecasiuiis, as i*n all subsccpieiit occasion'' -In’ imli' 

pulably sliowed herscll, the most It'iirlesSj thr luu • k''i‘n 
sighted, the most- leailN -witlial, 1 he iiiu.-t liigli giltid .imi 
high-spirited t)f women : gallant ami genia''U-, kiljul and 
prai’tieal, never to he cowed by fortune, in \ei to Ik- e.ijoltd 
by' craft ; neither more unselfish m In r end- u more 
iinscnijudous ill her [iraet ice than iniglit litue hi-m xpeelid 
from her training and her eieeil. Ijut a! the row mug 
inonieiit of trial there an* those wlio (lii'ir belief lliat 

the woman who on her w’uy to the held of (Vniehie Inul 
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uttered her wish to be a man, that she might know all the | 
hardship and all the enjoyment of a soldier’s life, ridiDg 
forth “ in jack and knapscull — the woman who long after- 
wards was to hold her own for two days together without 
help of counsel against all the array of English law and 
English .statesmanship), armed with irrefragable evidence 
and supp)orted by the resentment of a nation — showed her- 
self equally devoid of moral and of physical resolution ; 
too senseless to realize tiie significance and too heartless to 
face the danger (»f a situation from which the simplest 
exercise of reason, })rinciple, or courage must have rascued 
the most unsu^pi^*ious and inexp)crieiiced of honest women 
who was not Iu l[)lessly deficient in self-reliance and self- 
respect. 'rhe famous correspondence produced next year 
in evidiMiri* against lier at the conference of Y'ork may 
have hciiM, as her partisans alllrm, .so craftily garbled and 
fal^iliiil hy interpolation, suj)pression, j)erversion, or 
ahsolute forgery as to be all but historically worthless. 
Its acceptanee or its rejection does not in any degree what- 
ever iiliVet, for better or for worse, the rational cstiiiiaie of 
her character. The problem presented by the simpde 
existence of the facts ju.st summed up remains in either 
case absolutely tlie same. 

That the coarse and imperious nature of the hardy and 
able rufiiaii who had now become openly her master .should 
no less openly have shown itself evcai in the first moments 
of their inauspicious union is wliat any bystander of com- 
mon insight must inevitably have foreseen. Tears, dejec- 
tion, and passionate expressions of a despair wishing only 
for d(Mith/’ bore fitful ami variable witness to her first sense 
of a heavier yoke than yet had galled her s[)irit and her 
pride. At other times her afrectionato gaiety would give 
evidence as trustworthy of a fearless and iuijirovident sati.s- 
faction. They rode out in state together, and if he kept 
cap in hand as a .subject she would snatch it from him and 
clap it on his head again ; while in graver things .she took 
all due or possible care to gratify his ambition, by the 
insertion of a clause in their contract of marriage which 
made their joint signature necessary to all documents of 
state issued under the sign'inaniial. She de.sp)atched to 
France a spiccial envoy, the bishopi of Dumblane, with 
instructions setting forth at length the unp)aralleled and 
hitherto ill reejuited services and meiits of Botlnvell, and 
the necessity of compjiiance at once with his passion and 
w’ith the iinanimuus counsel of the nation, a peopde who 
would endure the rule of no foreign consort, and w^honi 
none of their own countrymen were .so compietent to con- 
trol, alike by wisdom and by valour, as the incoiiipjarable 
subject of her choice. Thc.'^e pxasonal merits and this 
p>olitical necessity were the only pleas advanced in a letter 
to her ambassador in England. But that neither p)Ica 
would avail her fora monieiit in Scotland she had ominous 
evidem e on tlie thirteenth day after her marriage, when no 
response was made to the usual form of proclamation for a 
raid or levv of forces under p)rctext of a campiaign against 
the rievers of the border. On the 0th or 7th of June 
Mary and Bothwell took refuge in Borthwick Castle, twelve 
miles frmii the cap)ital, where the fortress w^as in the kecp>- 
ing of an adliLreiit whom the dipilomacy of Sir Janies 
Melville hiul succeeded in detaching from his allegiance to 
Bothwell. 'rim fugitives w'cre pnirsued and beleaguered 
by the carl of Mortuu and Lord ITurae, who declared their 
purp>ose to rescue the queen from tlie thraldom of her 
hu.sb.and. He escaped, leaving licr free to follow him or 
to join the party of her pjn>fe.:>serl deliverer.s. But wliatever 
cause she might have found since marriage to compdain of 
his rigorous custody and duniineering brutality was in* 
snftieient to break the ties by w'hich he hel»l her. Alone, 
In the disguise of a page, she slip>p)ed out of the castle at 
midnight, and rode off to meet him at a tower two miles dis- 


tant, whence they fled together to Dunbar. The confede- 
rate lords on entering Edinburgh were welcomed by the 
ettisens, and after three hours’ persuasion Lothiugton, who 
had now joiuod them, prevailed bn the captain of the castlo 
to deliver it also into their hands. Proclamations were 
issued in which the crime of Bothwell was denounced, and 
the disgrace of the country, the thraldom of the queen, and 
the mortal peril of her infant son were set for& us reasons 
for .summoning all the lieges of the chief cities of Scotland 
to rise in arms on three hours’ notice and join the forces 
assembled against the one common enemy. N'ews of bis 
apiproach reached them on the night of June 14^ and they 
nmrehod before dawn with 2200 men to meet Cim near 
Musselburgh. Mary mcanviLilc had passed from Dunbar 
to Haddington, and thence to Seton, whore 1600 men 
rallied to her side. On the lOth of Juno, one mouth from 
their marriage day, the queen and Bothwell, at the head 
of a force of fairly tMiual numbers but visibly inferior 
discipline, met the army of the confederates at Carberry 
Hill, some six miles from Edinburgh, Du Croc, the French 
ambassador, obtained p)erniission through the influence of 
Maitland to convey to the queen the terms proposed by 
their leaders,-^ that she and Bothwell nhoidd part, or that 
he should meet in single combat a champion chosen from 
among their number. Bothwell offered to meet any man 
of .siillicient quality ; Mary would not assent. As the 
afternoon wore on tludr force began to melt away*’ by 
desertion and to break up) for lack of discipline. Again 
the trial by single combat w^as p)ropo8cd, and thrice the 
proposal fell through, owing to objections on this side or 
on that. At last it w.is agreed that the queen should yield 
herself p)rLsoner, and Bothwell be allowed to retire in safety 
to Dunbar with the few followers who remained tO him. 
Mary took leave of her iir.st and last master with passionate v 
anguish and many parting kisses ; but in face of' his 
encmii's, and in hearing of the cries which burst from the 
ranks, demanding her d(*alh by lire as a murderess and 
harlot, the wliolc heroic, and |)assionato spnritof the woman 
rcpuesciited by her admirers as a sp)iritless imbecile flamed 
out in res{K)iisI\e threats to have all the men hanged and 
crucified, in whose power slie now .stood hclidess and alone. 
She grasped the liand of Lord Lindsay a.s he rode beside 
lier, and swore “ by this hand ” she would “ have his head 
for this.” In Ediiiburgli she was received by a yelling 
mob, whiili flaunted before her at each turn a banner 
rep)reseutiiig the corp>.-*e of Darnley with her child beside 
it invoking on liis knees the retribution of Divine justice. 
From the violence of a multitude in which women of the 
w'ur.st class were more furious than the men she was 
nheltered in tlie house of the p)rovost, where she repeatedly 
showed herself at the window, appealing aloud with 
dhshevidled hair and dre.sa to the mercy which AO man 
could look iiptoii her and refuse. At nine in the evening 
she was removed to Holyrood, and thence to the port of 
Leith, where .sh(i embarked under guard, with her 
attendants, for the island ciistle of Lochlcven. On the 
20th a .silver casket containing letters and French verses, 
miscalled sonnets, in the handwriting of Jibe queen^ was 
taken from the person of a servant who had been fieiit by 
Bothwell to bring it from Edinburgh to Dunbar* Even 
in the existing versions of the letters, translated from the 
lost originals and retranslated from thia tranelation of a 
text wliicli was probably destroyed in 1603 by order of 
King Janies on his acces.sion to the English tfircme,--H 5 vcn 
in these p)ossibly disfigured versions, the fiery pathos of 
passion, the fierce and piteous fluctuations of spirit between 
love and hate, hope and rage and jealoUS^i kayo on 
eloquence ap)p)arcntly beyond the imitation or invention of 
art. ^ Three days after this discovery Lord Lindsay, Lord 
Ruthven, and Sir Robert Melville were despatched to 



OP SCX)TLANbJ M a 

Lochleven, there to obtain the queen’s sigiiaturu to an act 
of abdication in favour of her son, and another appointing 
Murray regent during his minority. She submitted, and 
a commission of regency was established till the return 
from France of Murray, who, on the 15th of August, 
arrived at Lochleven with Morton and Athole. According 
to his own account, the expostulations as to her past con- 
duct which preced^ his admonitions for the futures were 
received with tears, confessions, and attempts at exteama- 
tion or excuse ; but when they parted next day on good 
terms she had regained her usual spirits. Nor Irom that 
day forward had they reason to sink again, in .spite of tlm 
close keeping in which she was held, with the daughters of 
the house for bedfellows. Their mother ami the regent’.s, 
her father’s former mistress, was lier-self not ini[)Lrvion.^ to 
her prisoner’s lifelong power of seduction ami subjugation. 
Her son George Douglas fell inevitably under the charm. 
A rumour transmitted to England went S(j far as to a.s.sert 
that she had proposed him to their connnon half-brother 
Murray as a fourth husband fur herself; a later tradition 
represented her as the mother of a child by liiiii. A third 
reportiBt l,ea8t as improbable as idthiir, asserted that a 
daughter of Mary and Bothwell, born about this time, 
lived to be a nun in France. Ft is certain that 1 he necj‘ssary 
removal of George Douglas from JjiKhlcven enabled him 
to devise a method of escapo for the prisoner on March ‘Jo, 
156i,, which was frustrated by detection of her white hands 
under the disguise of a laundress, hut a yuunger member 
of the household, Willie Douglas, aged eighteen, whose 
devotion was afterwards remembered and his safety (Mieil 
for by Mary at a time of utmost risk and peiplexity to 
herself, succeeded on May I^d in assisting hi.r to escape by 
a postern gate to the lake-side, and thenec in a boat to the 
mainland, where George Douglas, Lord Sctiai, ami ofhcTs 
were hwaiting her. Thence they rode to Seton s castle of 
Niddry,and next day to Hamilton Palace, round which an 
army of 6000 men w^as soon assembled, ami whither the 
now French ambassador to Scotland hastened to i>ay liis 
duty. The queen’s abdication wa.s revoked, me.Nsengers 
were despatched to the Engli.sh and piemii eourls, and 
word was sent to Murray at Glasgow that he must ii-sigii 
the regency, and should bo pardoned in eoinninn with all 
offenders against the queen. But on the day when Mary 
arrived at Hamilton Murray had summuiied t(» ( Ihisgow Ihc 
feudatories of the crown, to take arms against the in.surgent 
.ouemies of the infant king. Elizabeth sent conditional 
offers of help to her kinswoman, provided .shc-woulil accept 
of English intervention and abstain from seeking foreign 
assistance; but the messenger came too late, ilary’s 
followers had failed to retake, I )unbar (Wk* from the 
regent, and made for Dumbarton instead, luarching tw o miles 
south' of Glasgow, by the village of Langsido. Hero 
Murray, with 4500 men, under leaders of high distinction, 
met the 6000 of the queen’s army, wlio.so ablc>t man, 
Herries, was as much distrusted by Mary as by every one 
else,, while the Hainiltons cwuld only be trusted ti> think 
of tfaieir own interc.sts, artd were suspected of tn asmiable 
designa on all who 8to()d between their hou.M* and llie 
monarchy. Ou*the l.'Uh «)f May the battle t»r skirmkh t)f 
Lang^ide determined the result of the cami»aign in three 
quarters of an hour. Kirkaldy of ( {range, w ho commanded 
^ the regent’s •cavalry, seized and kept the [)laee of vantage 
from Ae beginning, and at the lirst sign of wavering on 
the other side shattered at a single chuige the force.^ nf 
the queen, with a loss of one man to three hundred. M .iiy 
fled 60 miles from the field of her last battle before .'^he 
halted at Sanquhar, and for three days of flight, acc«.rding 
♦to her own account, had to sloop on the hard ground, live 
on oatmea) and sour milk, and. fare at night like the owk, 
in hunger, cold, and fear. On the third day from the rout 
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of Laiigside she crossed the Solway, and landed at 
Workington in Cumberland, May 10, 1508. On the 20th 
Lord Scrope and Sir Francis Kiudl^s wxro sent from eouit 
to carry messages and letters of ciunfort from hUizubetii 
I^fary at Carlisle. On .Tunc 11th Knollys wroU* to Cecil 
at once the best description and tlie noble-l panegyric 
extant of the cpieeii of Scots,- (‘nlargi 11 - 4 , with :l biave 
maiAs .sympathy, on her indiirerciice to tuui .iml ren tin'iiv , 
her daring grace and openness of iiiuiiin. r, lui li.inl: th.-pluy 
of a great tlesire to be. avenged of her enemie-., h< 1 re.olit.e--, 
to expo.so herself to jdl perils in hopi' of \i« t'»ry, Iilt deiii;lit 
to hear of hardihood ami courage, coiniiuMulnig b} i.-jii.r 
all her eneinie.s of approved vahair, sparing no •owaiditi* 
in lier fi lends, but above all things utliiist b>r \ielor} by 
any means at any [»iiee, so ihiit for its .'’ake j»ain and )u i:i 
deemed pleasant t(» her, and wealth and all things, if l oin- 
[»:ired with it, contemptible and \ile. What \Na.s to be don*.* 
with such a }>rincc>s, wlu ther she were to be iioiuishfil iii 
one’s bosinn, above all whether it could lu* advisable or 
safe Ui tiy any diplomatic tricks iqjon sudi a It^lJ.V. KiiolJy.'* 
left for the minishn* judge. It i.s rernurkable that In; 
should not have diseo\ered iu lier lln‘ qualities .so ol>vionf, 
to modern ehampions of her character, e.e Ine^.-, :'iillibibt\ , 
incurablii innocenee and in\ineible igm nance n| evil, 
ineupaeity to suspect or resent anything, ii\u!imss lu 
believe and forgive all things. (.)n the loth of fliilv, aftei 
varioiLs delays intt*^po.^cd by lier reluctance to 1< itve the 
neighbourhood of the bonier, where t>ii her arrival she liad 
n'ceived thi3 welcome and tlie homage of the leading 
Catholic houses of XorthuiHbeiland and Cumberland, .she, 
was removed to Bolton C-astle in Xoith \’oi*kt4iin‘. During 
her residence here a conference was held at Viirk between 
Jierow'namI iClizabetirs eommis'^ioners ami those appointed 
to represent Jier son as king of Scots. ’I’lie.se r, of 
whom ^lurray himself was th(5 chiet, t>ri\ati ly laid belon* 
the Euglidi commisshniers the eL»iitt‘nts of fin* l.nm*u.> 
easket. On the 2 Ith of October tin; place of the ei)i.ten*nee 
W’as shifted from York to Lomhni, when' the inquiry was 
to be lield before Lbunm Eli/.abelh iu < i)uneil. Mary wji.-. 
already aw^aru tliat theehii f of tlie Englidi eommissioneiv, 
the duke of Norfolk, W'as .secret an aspirant to the peril 
of her liaml ; and on ()et(»ber 2lsl she guvi* thi‘ tir>t .>ign 
of jisse.rit to the siigge>ti on of a diNoree tnun Loth Well. 
On tho 2Gth of October the eliarge of e«»nq*li' it\ in the 
murder of Darnley was r*istinelly brmiglit forw ml agaiiiM 
her in spite of Norfolk’s reduetaiice and >Muria\'s [>ievimi.- 
hesitation. Klizabetli, l)y the mouth of her ehiel ju-tiee, 
foriiially rebuked the audacity of th * .'-ubj- » w ho n'uiot 
l)ring such a charge against their so\- reign, ami ehnlleijge<l 
them to advance their proofs. ’riK\\ eunq'licii by the pro- 
duction of on indictment umler li\e henils. Mq>puit‘*d b\ 
the necessary cAideiiec of dociiiiu iit 'Ihc iiiiinlicr id 
Eiigli.Mi coiiiiiiissioiier^» incie.iM d, and they w(‘ie bound 
to preserve seereey ns to ibe inatti i'' u\Laieil. Further 
evidence was siq)[dieil by Thonuo^ (haw foul, a retainer of 
the Jionse of Lennox, tallving so ex.u-tl) with the text tif 
tin* casket letters to have bei'ii OU'd in prutU that tht‘ 
latter must needs be a forgery. Eli/abetli, on the close td 
the evidence, invited Mary to reply to tin- prool^ al)eg<-d 
Ijefore sln^ could be admitted to her pn*.>i*nci- , but .Mai;, 
sinqdy desired her eonimis’-ioners to wiihdraw iioiu tl.'* 
conference. Sin; declined with .M-orn the jju.por.t! m.uic 
I by Elizabeth through Kiiollys, that sin* shouid sign a 
I seeoml abdication in favour of her son. < ^a rlar s..uy 10, 

1 l.Mjth the judgment gi\eii at the conb-umc .^-.poltMl 
Murray and his adhereiilsof rebellion, whil*- clliiuung tluit 
mithing had been proved against M.ii v , a idii i .nvepted 
by Murray as ciiiiivalent to a ]»ractic.d u ', (»gni{.oii of his 
otlice as regent for tlie infant king pi. iiion lie wMt 

not long to hold ; and the fierce e.xiiltativaj ol .M^uy at tho 
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news of bis munler gave to those who believed in her 
with the murderer, on whom a pension was 
bestowed by her unblushing gratitude, fresh reason to fear, 
if her Jiberty of eoiTOSjumdeiiiMj and intrigiu* were not 
rCNtiMined, the likelilnM>d (»f :i siiiiil:ir fate lor Klizabeth. 
.lanuary lit), 1500, sli'* had been removed from Holton 
to 'rulbury in StallbiiMiire, where propiKsals were- 
convey^.'*! ti> her, sil the iiisligaliim of Leieester, for a 
iinrii-.me with tlie «lnKe (»1 Norfolk, to which she ga\e a 
graeioU'-ly eomlitiunal lu-^eiit ; but the diM*u\ery of these 
propoN il- eon^i-iie d \i>ilolk to the Tower, and on the out- 
bn'.ik of im iii-uiieclitm in the north Mary, by Lord 
llnnsd>n» - a«bi <\ nn.h aL'ain removed to(\>ventry, when n 
ImuIv of !iu‘ mt( iidiinr thliwivrs was within a day's ride of 
'rutbe.i\. On tlie ’Jild (*f rlaniiary h>llow ing Murray was 
a.» i — mat'-ii . and a seeoiid iiorlhein iiisiiiTeetion was 
criid.- 1 lii .1 HnLile -‘harp fight by Lord llniisdon. In 
( I Cl d had an interxiinv with ^fary at Cliatsworth, 
win !i t’ -- eondiliiMis ot her pos.^ible restoration to the throne 
in • >!i.i>iiaiie»w ilh Frcneh demands were df‘batcd at length, 
'rii'- ijiieen of Seots, with d.imitle'^s dignity. refiL-.fd to 3 ield 
th.‘ ' i-ih ^ of hMinburgli and l>umbaiton intc^ Fnglish 
k*‘t { M Lr, 01 to deliver up her lngiti\e Kiiglbh partisans 
tlnn ill Scotland; n[»oii other jioints they came to terne-. 


assurance that she now aspired to no kingdom but that of 
heaven. In the spring of 1583 she retained enough ot 
this saintly resignation to ask for nothing but liberty, 
without a share in the government of Scotland ; but Lord 
Bnrghley not unreasonably preferred, if feasible, to reconcile 
the alliance of her sou with the detention of his mother. 
In 1584 the long-snfloring earl of Shrewsbuiy was relieved 
I of his fourteen years* charge through the involuntary good 
j offices of his wife, whose daughter by her first husband 
had married ii brolher of Diirnhy ; and their orphan child 
I Ar.ibella, born in England, of nyiil descent on the father’s 
I .sitle, was now', in the ho[)efiil view of her grandmother, a 
j mure plausible ehiimiinl than the king or queen of iScots to 
1 the inherilaiiee of the English throne. In December 158;! 

■ .Mar}' had laiil ludon; the Ereiich ambassador her first com 
i jdaint of the slanders .si)read by I^ady Shrewsbury and her 
! sons, who W’ere ullimately (‘ompelle<l to confess the false 
. hood of their imputations on the queen of Scots and her 
ki.‘eper. It was prohahly at the time when a desire for 
I ivvenge onherealumiiiatress made her think the opportunity 
guoil and safe for discharge of such a two-edged dart at 
the <‘uuntess and the queen that ^laiy w'rote, but abstained 
frioai dos[Kiteliing, the famous and terrible letter in w'hich, 
with many gracious excuses and professions of regret and 


1 ad :lie artielo weie signed October 10. On the .same j atiaclniu^nt, she transiniU to Itlizabeth a full and vivid 


day Mar\ wrote to Eli/abetli, n‘questing with graeeful | 
eui ii'-^iness the lavoiir of an inteiwiew' which might reassure 
lier ;e.iin-i the snirge^tiun that tlii> treaty was a mere jnv- 
tiii'*. On No\ ember -S she was lemuved to SLcllield 
t.’i-t’e, wlieie she lemaiiied for tlie in-xt fourteen years in 
charge of the i arl of Mirew ->bnry, *l'ht' detection of a plot, 
in width Norfolk w.i< implicated, for the invasion of, 
England by S[»aiM on behall of .Maiy, who was then to 
take him as the fourth and most coiitenqitible of her 
hu-^band", made necc'^'-ary the reduction id* her hou.sehohl 
and tie' stricter coiilineinent of her person. On .Nfav 28, 
l.‘»72, a demand from bulh lioU'.es of parllafnent bir hi‘r 
i\c/uti.ju a. well a> Norfolk^ was geiieioiidy jejeete«l b} 
El:/.ibeth • but alter the piniidiment ol the traitorous }»re- 
t'lni.T to htr hand, on whom she had lavished many 
elnq:. M! Utfel-'^'f ath ( t iojiiite protestation, slie fell into 
** a pa--ion ot siekm -- " wliii h convinc'Ml her hoiu’st ki-t per 
<a hei Lf'-nniiie ’jiiel Itu the dueal eaititf. \ treaty j»ro- 
joiteil on the news o| the ma'^sacre of St Hartlioloiiiew', 
by wideli Mai\ should be sent back to Scotland fur 
imriM di'iti- • X'.i-iiti(-ii, wa^ broken oil* li}- the death of the 
« ir! ‘it Mar, who had siKCeodod Lennox as legelit; nor 


report of the hidinais go.ssip retailed by Hes.s of Hardwick 
regarding her cliaracter and person at a time when tin* 
reporter of tlie>e abominations was on friendly terms wdth 
her liiisbamrs royal ch-irge. In the aiitiinm of 1584 sin- 
was rcmo\eil to Winglield Manor under charge of Sir Ualph 
Sadler and John Somers, who arenmpanied hi:r also tm her 
next removal to 'riithury in Jaimary' 1585. A letter 
received by her in th.it cold, dark, and iinheallh}’ castle, of 
wdiieh lifteen years before she laid made painful and 
nr.dodorons expeiieme, assured ber that her sun would 
acknowledge her only as queen mother, and provoked at 
once llie threul. of a pmt ut'.s curse and an application to 
Eli/abelh for .s}nqiatliy. In Apiil 1585 Sir Aiuyas Paulct 
was ap[K)inled to the ojliee of which Sadler, accused of 
j careless indulgence, had requested to 1)0 ndieved ; and on 
C*hri.stmas Eve she was removed from the hateful shelter of 
; Tutbuiy to the ea.'.tle of (Jiartley in the. saim* county. Her 
I correspondence in u’[)her from thenee with her English 
' iigi*nts abroad, intercepted by Walsingliam find deciphered 
by his si*eief!iry, guve (‘ager e.iieiiuragement to the design 
I for a Spanisli invir'ion of England uudor the prince of 
I I’arnia, -an entLr[»rise in wliieli she would do her utmost 


V. a ][ found [>n-dble to eoine to .leeoptable term.s on a like 
uiidi 1 'L’nidiiej witli hi.’^ '.mccs'-or Moiioii, who in 1577 
nf a proj[io-;d to Mary foi ln*r lestoral ion, which .slic | 
declined, in su>pieioii ol a j»lot laid to entrap her by the 
p'.lli-^ i.f Sir I'ranci- AVal.-ingliani, the mo-,t imseru|»ulou.sly 
patii'tj-ot her Engli.h enernie-;, who four years after w'ards 
s* lit V.. id t‘» Seiithind that the execution of Morton, so 
long lie idly "f Ihigliind, would be answered by’ the 
extent i“ii "f M.ir\. Hut on th.it occasion Elizabeth again 
iehi-» 1 lit r a -eiil either to the trial of Maiy or to her 
trari |f o rn '• li-i *m Sheiiield to the ^J’ower. In L581 Mary 
aecc.[iti fl tic e nf (/.itlierine de' Medici and ireniy HI. 
that she should allow' her .Miids title to reign as king of 
Scotland ef)njoiiitl\ witli liei^elf wlien released and restored 
to a share <»f tin- tin one. This plan was but part of a 
scheme iiieludirj'j; tic- inv:i-.ion ot Englnnd by In-r kinsman | 
the duke of Cube, \\l]i> \yu< to land in the north and raise, 
a Scottish army' to place tin.- ideased pi-i.-oncr of Shetliuld 
besidii }K*r son on the, tbrone, tif Elizalieth. After the 
overthrow' of the Scottidi aeeonipiices in this notable, pro- 
ject, Mary poured forth upon E.lizabeth a torrent of patlietie 
and eloquent reproacli for the rnanv wrongs she had suffered 
at the bands of her hoatess, and pledged her honour to the 


to make her son lake pail, and in c*asoof his refusal would 
inilucu the CJutliolii nobles «.»f Scotland to betray him iuti> 
the hands of Philip, fioiii wliose tutelage he should be 
released only on her demand, or if after her death he 
should wish to return, nor then unless he had become a 
l.'atholic. r>iit t ven these patriotic and maternal schemes 
to consign her child and recoii.sign the kingdom to the 
keeping of the Inquisition, incarnate in the widower of 
I Mary Tudor, w ere .superseded" by the attraction of a con 
spiraey against the throne, and life of Elizabeth. Anthony 
Habington, in his boyhood a ward of Slire\v;»bury, resident 
in th(i hou.schold at Sheffield Castle, and thus subjected to 
the charm bcfoie which so many victims had already 
fallen, wa.s riow' induced to undertake the deliverance of 
the queen of Scots by tlui murder of the queen «f England. 
It is niainlairi(‘d by' those admirers of Mary who assume 
her to have been an almost absolute imbecile, gifted with 
the power of im}>osing herself on the world as a woman 
of un.siirpa8sed ability, tliat, while cognizant of the plot for 
her ileliverancc by English rebels and an invading army 
of foreign auxiliaries, she might have been innocently 
unconscious that this conspiracy involved the sipiullaneous 
assassination of Elizabeth. In the conduct and detection 
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•of her correspondouco with Babingtun, traitor was played 
off against treitorj and spies were utilized against assassins, 
Avith as little scruple as could be^ recjuired or expected in 
^he diplomacy of the time. As in the case of the casket 
•lottcps, it is alleged that forgery was enipluyod to inter- 
polate sufficient evidence of Mary’s complicity in a design ' 
of which it is thought credible that she was kept in 
ignorance l)y the traitors and murderers wlm hul enrolled 
themselves in her service, — that one win. pensioned the 
.actual murderer of Murray and a would lu- mnrden r of 
Elizabeth was incapable of approving what lur keen and 
practisoc^ intelligence was too blunt and toipid to antic ipate 
as inevitable and inseparable from the general design. Ju 
August the conspirators were netted, and jMai y v U'. ai rest i d 
at the gate of Tixall Park, whither I'ankt li.ul taken her 
under pretence of a hunting party. At 'Pixidl .she was 
•detained till her papers at Chartley had undergone tijorongh 
Tesearch. That she w^as at length taki n in lier own toil.'* 
even such a dullard a.s her admirers depict her eonid ii<*t 
have failed to understand; that .she was no sneh da tard 
as to desire or deserve such defenders the whole brief 
•course of her remaining life bore consistent and irrefi dgable 
witness. Her first thought on her ndurn to (’hartley was 
one of loyal gratitude and womanly syni[)athy. She 
cheered the wife of her English secretary, now imder arrest, 
with promises to^ answer for lier liiisband to all aceii.satiorLs 
brought against him, took her new born child from the 
mother’s arms, and in default of clergy baptized it, to 
Paulet’s Puritanic horror, with her own hand^ by her own 
name. The next or the twin bom impulse ot iier indomit- 
able nature was, as usual in all times of <1 anger, on** of 
passionate, and higb-st>iritC(l defiance, t)ii di'<eo\ering the 
seizure of her paper.*?. A fortnight afterwsuds her keys 
and her money were conli.scated, while she, bi dridclen and 
unable to move her hand, could only ply the terrible 
weapofi of hea bitter and fiery tongue Her .seeivtiuii 
were examined in London, and one of them gave e\idenee 
that she had first heard of the con.spiraev b} letter fiom 
Babihgton, of whose design against Uh« life of Kli/.abeth 
she thought it bc.st to take no notice in lu r thoiiLdi 

she did not hold herself bound to rt‘veal it. On the L^Kll 
of September she was removed to the strung ea'*tle of 
Fotheringay in Nortlianiptonshirc. On lh(‘ bth < )elobi r 
she was desiired by letter from Klizubelh to .luswer the ' 
charges brought against her before certain of the « hief 
English nobles appointed to sit in conlIni^i^ion on the 
In spite of her first refusal to submit, she was iiidiiei d by 
the arguments of the vice-cliamberlain, Sir (’liri.-topher 
Hattbl^ appear before this tribunal tm ouiidition that 
her protest si LOuId bo registered against tie* legality nf its 
jurisdiction over u sovereign, tlie next heir of the Kngli.dj 
crown.' . 

On the 14th and 15th of October loSti the liial was 
hdd in the hall of Fotheringay Oastle. Alone, '‘without 
•one cbUDScUor on her side agiong so many," Mary <‘nn 
ducted the whole of her own defem e with courage 
incopi^rable and un.surpaKsablo ability. I ’allies and 
indij^tion, subttety and simplicity, p(M’.sonal a]»peal and 
polltif^l reasoning, were the alternate weapons with which 
she fohftht against all odds of evidence or inference, and 
disputed. Step by step every iuch of debatable giouml. 
She repeatedly insisted on the production of jiroof in her 
own handwiitltog as to her complicity with the project of 
the assassins who bad expiated their crime on tin* *J<i(h 
und 2l8t of the month proceding. When the chargewas 
shifted to the question of her intrigues with Spuin, .^hc 
took her sitond resolutely on her right to convey wluUcvcr 
fight she pdssessbdy though now.no kingdom wu.s left her 
for dispbsol, to whomsoever she might choose. One single 
elip''sb6 made in the whole course of her defence; but 


none could have been more unluckily characteri.stic and 
significant When Burghley brought against her liie 
unanswerable charge of having at that moment in her 
service, and in receipt of an annual pension, (lie instigator 
<if a jirevious attempt i>n the life of J^^li/ahuth, she had the 
iiinvary audacity to cite in her jiistiriciition the pensions 
allowcfl by Elizabeth to her ad\ci>:iiir ^ in SenH-aml, and 
especially to her son. It is reiiiiirkabb* tb il just tvv(» 
months later, in a conversation with In r kevjM i.s, slu* again 
made use of the same extraordinary argument in rejily t«» 
the same inevitable impiiiation, and \voulil lu/t be brougbt 
to admit that the, tw'o cu.'^es were other than [laiaili-l. IJnt 
except for this single instsinee of nversiglit or [ieivei'it\ 
her defence was tliroiiglioiit a masterpiecii of imlomitabb' 
ingenuity, of delicate and steadfast conrago, of womanly 
dignity and genius. Finally .slu* demanded, as she 
liad demanded before, a trial cither befon? the r.^tutes 
of the realm lawfully assembled, or else before the fpieen 
in eouncil. So closed the sei’oud day of tJu* trial ; and before 
the next day’.s wnrk eoubl bi'gin a imle, of two or ihree liiie.^ 
hastily wiitteii at midniglit infunm-d the eommi.ssioner.s 
that Klizabclh La<I suihlenly determined t«> adjourn the 
expected judgment aiul transfer the place id' it to the 
cliamber. Here, on the l*r>th of OctobiU’, the commi.'sioneis 
again ni(‘t ; and one. oi them ahuie, Luril Zouch, di^.-enied 
fioin the verdict by which Mary was toiind gniify of 
ii.iving, sinct*. the Ist of .lune pneeding, coinpa.-'S(d and 
inr.igined diver.s matters tending to the destruction of 
l‘'dizabelh. This veiilict was eonvey(‘d to her, about three 
weeks later, by liord Lneklmrst and lb»berl Leale, elerk 
of the privy eouncil. At the. intimation that her life was 
an imi)edimont to the s<‘curit;y of the reccivid religion, 

! “she seeineil with a certain unwouteil alacrity to lriumj)li, 

I giving (bid lhank.s, and rejoicing in her Imart llcat slie was 
j li'dd to bo an instrument” for the le.-toration of her own 

■ faith. This note of exultation as in martyrdom was 
maintained wdth undiurhiug cuumge l.» tin* last. She 
wrote to Elizabeth and the dnko of (biisi' tveo letters of 
almost matchless elo«iiienee ami p.itho.*., admirable cspeoiidl v 
for tlieir lt»yal and graUfal remembrance of all her faithful 
servants. Between tlie dale of these h tters and the day 
of her execution wellnigh lliree montlisof su.-ponsc ehip.seil. 
l^lizulicth, feiuie.-'S almost to a fault in lace f»f phy.-iral 
<langer, constant in her conlidenre even a H er di.'.coverv of 
her narrow e.se;i|H 5 from the poisoned bullets of hmisehold 
conspirators, w;ls cowardly even to a Mime in fine o| 
.subtler and more coiiiplieated [M-ril. Sla* njeeted with 
resolute dignity the intercos.^iion of I'n neh envoy.** fm- the 
life of tlie i|iiecn dowager of Fianee; .-hi allowed the 

' .si-ntoiiec of death to be prixhiimed, and welconieil with 
I »oiifne.s and bell-ringing throughout theicicjth of England ; 
j she yielded a respite of twelve day.s to the pleading of the 
French ambassador, and liad a charge trumi>cd up again.st 
I him of parlicipalion in a conspiracy against her life; at 
’ length, on the Ist of February 1587, she signed the d.-ath 
’ warrant, and then made her .seci*etan«'s write word 1 i> 
i l*anlct of lu*r displeasure th-at in all this time he should 
i not of himself have found out ."umc way to .sluwtcn tlie lil<- 
' of hi.s prisoner, as in duty bound by his oath, and ilui.> 

' relieve her singubarly lender conscience fioiii ihe euilt t»f 
j bloodshed. Fan let, with loyal and regret tul indiLTu.itiuii, 

' declined the di-sgrare proposed to him in a .ugge.-tion “to 
, .shed blood without law or w’arrant ”; and on the Ttb of 

■ February the earls of Shrow.sbiiry and K uit aiiLed ;it 
Fotheringay with the commission of the eoumil ler execu- 
tion of the sentence given ag;un^t Lis jnLurA'i. Maty 
received"^ the announcement with luaje.-in- (lariipiillity, 
expressing in dignified term.s her iLrabu- -s to die, her 
consciousness that she wa.s a martyr fi>r her religion, ami 

! her total ignorauco of any consjiiracy against the life I'l 
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EHzabotli. At night sho took a graceful and affectionate 
leave i)f hrt* attendants, distributed among them her money 
and jewels, wrote out in full tli (3 various legacies to be com 
vcyed by her will, and charged her apothecary Qorion with 
her last messages for the king tif Spain. In these messages 
the whole nature of lL«‘ woiiian w^as revealed. Not a single 
friend, not a single enemy, was fiugotten ; the slightest 
service, the sligbt»>r wnmg, had its place assigned in her 
faithful and implacable memory for retribution or reward, 
forgiveness of iiijui li's w^as as alien from her fierce and 
loyal sipirit as forgetfulness of benefits; the destruction of 
Knglaml ami its liheities by Spanish invasion and compiest 
was the. stnaig. st as[aration of her jiarling soul. At eight 
nf\l n. Hilna- >lic inteivd the hall of ('xeeution, having 
laktu th(' WLS'ping envoy iVnm Scotland, to wdiom 

? i-a\' a brief message for her son ; took her seat on the 
scifb'M. li-('-ned with an air of even cheerful uiiconccrn to 
till.' leading of hcr.senti'iice, solemnly declan'd her innocence 
t r tl:»* clcu‘g‘3 conveyLMl in it and her eonsedation in thc3 
pr »spi. t nf nltimito ju--tice, nji'cled the ]>rofessit)nal 
.si of Kichard rictclier. ilean (»f rcterborough, lifted 

up her in Latin against liis in l‘aiglisli }>rayer, and 

wluai he and his iVllov. -worshippers hail fallen duly silent 
prayeil aloud for tho prosjierity of lier own eluircli, for 
Kiizd'clh. fnr her son, and for all the enemies wln)m .she 
iiad cianmeiided o\ernight to th '. iiDtiee of the S[>ani.-^h 
iii\ader ; then, with no le^s courage than had marked c\ory 
I'. air and e\ery action of licr life, received the stiokc of 
death from the wavering hand of the headsman. 

Mary Stuait was in many re.s[>eets the creature of her 
age, of her crei d, and of her station ; but the nobl(“'t aiul 
mo>l notewortliv iiualilies of her nature W’cre independent 
of rank, opinion, or time, Kven tin* detractors who defend 
li'-r con bit t on the [dea. that slie was ji dastard and a dn])i3 
ale coihj" !!•' I in the '-line breath to retract thi.s imjdied 
leproaili, and to adndt, with illogical aLadanialioii and 
incoiiirnioii- a[»[dausi\ that the woild never saw’ more, 
-[deiidid ei.urago at the service of more brilliant intellL 
g'lice, tbi< a br.iMM* if not “a rarer spirit never did .steer 
h'lnmi/.;.’ A kindi. r or mure faithful friend, a deadlii r 
oj- 111 n'.* *1 iiiaerou ’. enemy, it would be im[»o.s.sible to dread 
or to de.sue. ^as^illn alone could .sliake tlio double fortre.>s 
4*1 h-'r In'[ij ■gmdile. In.art and ever active brain, 'riie 
I'f hoe, afli’r Vi'ry .‘^iiflicient e\[M.i'ii‘ne(*, she 
api'.irenlly and naturilly outlived; the passion of hatred 
and ie\* ngf was a> im-xtingiii.shahhi in her inmo.st natnn; 
fts the eiin*lhai of loyalty and gratitude. Of repentance 
it nandd .'-*•• m that she knew as little as of fear, having 
i.een trained from her infancy in a ndigion where the 
I >'_‘v al'ign - was snp[driiited by the Ch eed. Ade[»t .'is .she 
*.\ i-* in il» “ mo t i xijuisite 4hdieaey of dissimulation, tiio 
iin*..t .v ili* lit note of jier original disposition was daring 
lather than subtlety. IJeside or bcliind the voluptuous <ir 
int. 11' 't::;}! attract ions of beauty and culture, slic liad about 
liei til ■ In dier i liaim of a fearle.-s and frank sim[»licily, a 
genuin * and enduring plcfLsure in .small and hannh.'.ss ihing.s 
no le.- , ill *ji In .sin ii as were neither. In Ibb’J.she amused 
litTself h.r -■-nie days by living “with her little tro4>p’' in 
the. Iiou-'* «-f a bnrgess of ,st Andrcw.s “like a burge.ssks 
wife,” a'- aiiag tli>‘ Thigli-h ambas.sador that be .should not 
iind tin* 'pieen lle ie, — ‘‘nor 1 know lU't myself where .she 
is beconn*.’’ Krom Sheninld Lodgf*, tw'olve years later, 
.she ap[)lied to the anhbishop <if Clla.sgow and the cardinal 
of CriuV.ij fr»r .some pretty little dogs, to be .sent her in 
baskets \ny warmly packed, — “for beside.s reading and 
v/orking, T t.iko pleasure only in all the little animals that 
I can get.” .Vo lapse of reconciling time, no extent of 
comparative imliilgonce, could break her in to resignation, 
subniis.sion, or toleration of even partial restraint. • Three 
nu)nth.s after the massacre of )St Ilurtholomew had caused 


some odditional restrictions to bo placed upon her freedom 
of action, Shrewsbury writes to Burghley that “rather 
than continue this imprisonment she sticks not to say she 
will give her body, her son, and country for liberty ” ; nor 
did she ever show any excess of regard for any of the three. 
For her own freedom of will and of way, of passion and of 
action, .she cared much ; for her creed she cared something ; 
for her country she cared les.s than nothing. Sho would 
have flung Scotland wdth England into the hcllRre of 
Spanish Catholicism rather than forego the faintest chance 
of personal revenge. Her profession of a desire to be 
instructed in the doctrines of Anglican Prote3taip;ism w^as 
so transparently a jiious fraud as rather to afford confirma- 
tion than to arouse .^u.spicioii of her fidelity to the teaching 
of her church. Elizabeth, so shamefully her inferior in 
por.sonal loyalty, fidelity, and gratitude, was as clearly her 
superior on the one all-important point of patriotism. The 
saving salt of Elizabcth’.s character, with all its wcllnigh 
incredible mixture of lioroi-sm and egotism, meanness and 
magiiificeiicc, was sim[»ly this, tliat^ overmuch as sho loved 
henself, .she did yet lovo Phigland better. Her best though 
not her only line (pialitie.s were national and political, the 
high ]mblic virtue.s of ii good public servant ; in the private 
and personal (pialities which attract and attach a friend to 
his friend and a follower to his leader, no man or woman 
1 was ever moio constant and more eminent than Mary 
C^neen of Scots. (a. o. S.) 

1 M.\UYl»Oli( >r(IlL a town of Queensland, Australia, 

I in the. county 4)f March, on the left bank of the !Miuy 
I ri\cr, -5 miles from its mouth, about ISO mile.s north of 
j iJrisbane, in l!5^ .'k*)' S. lat. and 1512'' 4.T E. long. It is 
; the prineipal sliipi^ing port for an extensive district, com- 
! mmiicating by steamer and coach w itli Brisbane and (since 
I by railway with the (lym])io gold-fields, 54 miles 

I ti> the .south. A large .shipbuilding yard, saw'-mills, dis- 
: tillcrios, breweries, :iid soil]) works are. ainorjg the indn.strial 
establisiiinLiit.-* of the town, and c.xtensivc sugar factories 
exist in tlie iieiglibourhood. Bi*sides a handsome court- 
house and town-hall, the public building.s comprise a. 
ho>pital, a .school of aits with a cou.sidprahlo library, and 
iniiiiigratioii barracks. Cbis lighting and W'atcr from the 
Tinaiia cri*ek were both introduced in 1870. The popula 
! tioii of tiui reii.sus jlistrict in lS7(i w’as 8608, that of the 
iniini(‘ipal area ahout TODO Maryborough had only about 
6(»0 irdiabilanl in ISGO ; the municipality datc.s from 
1861, and w’as loincoi porated in 1875. 

MAItVLAND 

Cojnfri'fj/if, Is ■'.2, htf U\ T. lhanihj. 
■^TAllYl^AND, on(‘. of the thirteen original States ofl 
the Anierican Fnion, lies between tbo parallels of 
37" 51V and 30' 4‘iV l2G" N lat., and 75* 4' and 70' 33' 
W. long. It is bounded on the N. by Pennsylvania and 
T>elawarL* ; kk by Delaware and tlie Atlantic Ocean ; and 
S. ami \V. by Virginia and Wc.^t Virginia. The total area 
of the State is 12,210 s(|iiare miles, of which about 2350 
square miles are covered by the waters of the Chesapeake 
Bay and of the Potomac and other rivers. 

-The configuration of the State is very 
irregular. Its extreme length cast and west is ahout 201 > 
miles, and its breadth varies from 4 to 120 miles. The 
coast line has no liarbouns , but a narrow beach and a 
shallow lagoon, called Sinepuxent Bay, extend along its 
entire length. The central geographical feature of the 
iState is the Chesapeake Bay, the greatest inlet in the 
United States, and one w’hich is navigable throughout for 
the largest vessels. The bay at its ocean mouth, between 
(Jape Charles and Cape Henry, is 12 miles wide; it 
extends north and south about 200 miles ; its breadth at 
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tlio wideRt point is 40 miles, and its average hrtiidth is 1 0 
Tnilca. It contains many islands, and its sLore-linc, which 
is extremely irregular, is docpl}' indented witli estuaries, 
'riiat part of the State which lies between the buy on the 
west and the State of Delaware and the ocean on tlie east 
is locally known as the Eastern Shore. surface* nf tliis 
region is for the most part level, and hut littlt' raided 
above the sea. The peninsula between tin* Potomac river 
and the west shore of the bay constitute s another L*ii»^ra 
]»hical division similar in its general features to the Kastem 
Shore. Its surface, how^evor, is nun-o iindnlalin;;, and on 
the north-west it rises to a lodge of Primitive rucks which 
runs irolk the Potomac river at a point al.unit 10 miles 
alH)ve Washington city north-east to the Susijucliaima i iver, 
and separates the tide-water portion tin* State* fnun the 
third division. This latter region grailually riMs us it 
extends westward until it culininales in the mountains 
the great Appalttchian range, which are cullcil, in Mary- 
land, tile nine Itidge and the Allegluinics. The [>rincipal 
rivers of the Eastern Shore are the Pocomoko, Nanticok*-, 
Choptank, and Elk. These are rather estuaries than ii\ci-., 
and are not navigable for any distance fmm theii imniths. 
The Husquohanna Hows into the bay at its and i-. 

navigable for a few miles. On the wa .dern .sliuic are tlie 
]^)toinac, navigable for l^o niih*'?, to WasliinL^ton city, tie* 
Patuxent, — the largest river whieli is altngithci within tlie 
Staflt*,— navigable for small vcs-el.-. lor lo mih s. uml the 
l*ata[»sco, on which llaltimore city is situated, na\i‘jable 
for miles. The tidi* lises and falls in ail th" e risers. 
With the exception of the N'oughioLdicny, all the Mainland 
streams flow* into the Chesaiieake |li>. 

Geohttji/ ftiuf .Vhirntfs’.- A groat divei-it} of gioh jical 
formation is found in Mary la ml. The lower part of the 
Kastern Shore is an alliuial plain, and the nnni'Ton- inlands 
in tliEj bay ar(3 comjiosed d’ similar ulliniai d< |) 0 '-it -. The 
in^rthcrn part <d’ the Iva'^tern Shote, litginimt- at the 
Choptank river, is u Tt*itiai> foimatitm, whu.-r . trat i of 
sands atid c-lays o\ers[Uead dep«»sils of mai], whicji i. of 
great value ns a fertilizer. The ^>eniIl'^ula mi tie w«siein 
shore of the bay belongs !(» the same d\ i t iaiy loim.itiuu, 
wliieh, towards the nortli-we''t, gi\CN [»iacc to a lan^*- of 
iiietamorphie rocks. This belt td’ nn'k*', whith inclieh . .i 
strip of New Ped Sandstone, eiiteis the State m ai the h»..id 
of tho buy, and extends south-west to tin- Potnmac, willi 
an average breadth of about I't) mile-, 'rin* [nimij'il 
rocks are gneiss, tale-slates, limestone, granite, ..er[M n! ;iic, 
and divers hydrated magnesian silicates. 'I'lic lime -tom 
supplies a marble highly Mdiied as a building mateiial, 
and the serpentine rocks yield tlie \.dnabh’ im talJi« 
element of chromiuiii, which lias-bccn cxtcn.-i\ ely ainl j.i ) 
lltably worked. Oxide.s ot iron occiu in gir. amt ilie 
•lurnssic clays contain the brown Ineinatiie oi\,- turn 
wdiich iron is nianiifactiired. Tlie.se ores wm woiKnl t \en 
during the colonial pcricMl, and in ITol Marvl.iml e.xpmled 
2950 tons of pig iron to England. Polt in n oic i- alM) 
found on the Eastern Shore. * Peds of ditl'en nt himP of 
clays which are used in the niaiiufactnre of biicks, 
porcelain, A"c., auc abundant, and veins of enppi r «in- an 
also W’orked. Passing westward of the inet imorphic roik-, 
wo meet a wide belt of Silurian and Jfcvoniaii loimatiou, 
and the first ridge of the Appalachian range, in\oml 
which lies Hie broad Hagerstown valley resting npmi 
Trenton limcBtone. Niiineroiis parallel ridm's, emlu-iug 
valleys of great fertility, and belonging to the Midilb 
Silurian, Devonian, and Carboiiiforons formations, follow. 
This belt of lines of elevation nearly parallel with the 
ocean, which is a characteristic ol the Appalachian chain, 
has, in Maryland, an average breadth of about 10 miles, 
and trends to the south-west. • The mountainous region, 
which extends to the western extremity of the State, but 
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with elevations rarely exceeding ‘JuOfJ feet, begins at 
Cumberlanc], and here the Silurian and Devonian forina- 
tions give place to tbe Carboniferous. Thi.>. porlion »»f 
iMaryJand is tme of the most im[>ortant bitniimious ci»:jI 
regions in Aineiica. There are se\Mal m.il h.-Ids with 
hori/ontiil .'^eams lying near tin; surf act*, but tin* mnst cun 
sitlerabli! i.s that of the (Jeorge’s CiiL-k \:ille\ bctwciTi 
Dan’s \b)initain on the east ainl S:i\.igc Mi.nniaiii on the. 
wc-.t. I ’*is iiarn»w vallc} , about LfO imlr-, lun j, <u»il;iin- 
tlic ‘‘big .-cam * of bilnminoiis cc'al, tin- < \ti u')«lina)\ 
lliicknesr, r)f 1 1 feel. 'Thi* Mai^Iaml coal is n- 

the nianufactiiiv of iron and the gencialimi oi :-u am. 'flu 
immhcr of tons mined in ISSl w:is 2,2(»1,‘.MS, and il i- 
c.'slinmtcd that 550 sipiare miles of ( ’oal-mca.surcs rcm.iin 
^riii'* (^ll’bonifl■rons formation al-'o contains dcpoMi-, of in i 
ore wlii'Ii are extensively worked. 

Nfi/7. d’v.-- -'I’lir- (liinate «»f Marvlami i it|n:iiih 
and s iliilu’ious, e.vcept in some of the h'Wci ccnnlie.-on tlio 
bay, wliich, in siimnn r, arc Mibji*ct to m.ilarion- e.\Ii:ilatii iis 
I’lio mean annual tempi rat «ii e in thesuullKMi p.iit <»l llie 
Stale is 5d . in tin middl'- 5 1 , and in the w -liiii 50 . 
Tile mean temperatme at Pidtimorc i- in ^ininj 5.i in 
f-ummer 70 ‘2, in imluimi 57 ‘I, in wintej I'io^ 

mean aiimial tcmpualim is 55 O. 'I'lie no in aniin.d 

baioinetm- is .‘jOOO I inche. , and tlie annnai lainlall I I Ot 

inclii'S. I'he death lalL- in tin Stall* i 1^1 ['(‘r cent. In 

P.altimori: city it was lO'.Il pi i inotj i,. |.s70, ami 2 1 T 
in ISSD. 

M’lic soil of tin* l‘5i-lcni Shore, ami 4 »l' llie peninsula on 
the western slioie ol tin* bay, is compo.sed ol .'.iiid and 
clay, and when ]iroperIy Mdtivati*d i; mi v [nndni t i\ i . 
Much attention is tiieie lustowcil njioii tin L’lowlh of 
peaclus mid other liuil.-. I'lie land in tieiinlral pail ot 
the State, nml in the \alle\ ^ o| the moiiuPiMnai-; j'arl, i- ot 
gii >t fcitility. The oriuinal lorc l < iwi a coioider 
able area of tin* Wi-lein poition. 'I’l'i i* i about oni 
Inmilied s^iecie.s of tliis in lie* Stall ’rhe ih » idiion- 
oah-, bii'koi v, che.-luiit. walnut, e.*il.'i, arid b« i (‘li tiees 
ai.‘ esjieelally abuiahint. 'riie l»ay .'ud it ^ i -tn uie- contain 
im\hamtiblc beds of tin* iine-f. o)st»i-, \nldiie* many 
thousand bm-lnl.-. annnallp’ Tlnic aie MViial kind' ot 
torloi-es, the ino.-t hi;'ld\ i -tuned lU \\hi<h ai» tie 
j'tif I i.. ,tnd tin At 

Ica.-'t eighty kimls of edibli li-hi ab* -nml b.i tie* wetir-> of 
the State, anil swiinmiiej I iid- in* \ii\ luin.cioa 

'I’le Stai* diMiI'd 

twentythrec l•(-UMtie-, and the ei.fpi iati< n o! ]ldlina»ri‘ 
city. Idle counties an - Alle*.Ji'm\. .Vine Aruiuii 1, 
P.altimore, (.’-.dveif, (Viioline, (Viiioli, ( ’t . il (Iiailo, 
I >on lie-ter, I’ndinik, (hirrett. ll.iiti<iiL lb-\\aid, Kint, 
M eiitgoniei V, I’lim-e (ieoi-e’.-, t^biun Anne, Si Maiy’r, 
Somerset, 'ralbol, W :eslnnt.^l oil, V\ n oiiin o, aiui A\ oi < e.-tor. 
Tlieie aie live citie- hkilliniore, tin* niL*tio[«uru of the 
! Stale, and the scveiilli city in tho United Slate - ([lopula 
lion ill I SSli, 1 5 ; in 1S7D, ‘Jt)7,.'’>5 t ). Cumbeilaml 

(population in ISSO, It), bill), J’hedeiick (J^l>5‘.»), llaeer!- 
tuwn (i)ti*!7L and Annapoli.- (l>r.> 8 ), tin* eajiital of the 
State, and the M*at of tlie naval acadi my of tin* I'nitul 
State-. 

I’he body of 21*0 emigrants wlu> coloni/ed Mnrvlind in 
li)3l had increasul twentvdivc years later to I 2 ,t‘(»n. Ii. 
j l^>71 tin; population was 2 D,tHK) ; in 171") 2 ri»,i'iiO, n. 
j 17IS, l;)t),()t)0, of whom :b'>,l)r)D wme ne i.M -. m 17dl, 
lGl,0t)7 (including 19,^75 negroes'l , in 17 75, 
in 1782. 251, D5D (incImlinL; S.*h5t’i2 n-eioes* Tin* 
growth i>f jiopiihition as e\hibit*'d b\ the d> ci iimal i* *u.-U'. 
returns of tin* United States is as folh.w- 

V ' In IS80 tin- ;niii*iint nf (Mj.ieil ii.,i ,! .! il ■ M n'l ■».-! (o a.* 
lui-ini*— 81 ‘ 1 /J I."i,s7^* : tli*- nun 1 • 1 -t j-- • m el -v*'’. 'Jl,.;?? . 

uinl the -U'ls t.iki 11 , lO,5Ci‘,n 1 -.i ’m.',.]-. 
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Years 

Wliltc. 

hxM) Coloured. 

Slaves. 

Total. 

* 17»0 

208,649 

8,043 

103,036 

819.728 

1800 

216, a26 

1H,687 

105,635 

341,648 

IHIO 

2:w,117 

a:J,U*27 

111,503 

880,644 

I 81 .M) 

2(}0,2'23 

;ii»,7o0 

107,807 

407,350 

I'v’iO 

*291,108 

.‘I'.O.IS 

102,004 

447,040 

IS40 1 

318,201 

<;*2,078 

80,787 

470,019 


4 17, '.‘41 

1 74,7*23 

00,308 

.>183,034 

• ISCU 


s:J,!»4'2 

87,189 

687,040 

is;i> 

1*17 

I7:»,W7 

... 

7H0,8t*4 

1 SM) 

i 

1 

... 

;« 1,943 


111 ISSO till' wrn' SrrJJ^r, :iml the fon'i^ii-born 

S2,MKi. TIh ii* \\«ir fi'Tii!ili‘sthiiii iiiak's. Tlio miml«T 

of malrs nftwmtN (Mil* M-ars of ai^i' aiul ovrr was ‘Jl>2,100, of whom 
144, r>86 >M‘i ‘ iKitni- Avliili', roivii'ii whito, and 48,58*1 

volouivd. Till- miitilior of ik t^ihis ovor Iho aj;i' of liMi yoarswlio 
wort' nn.'dilj* tn it'nd ami writi* was i;i4,*lS.S. Tlio numhi'r of families 
in Mai Nl.niil \\.is 175,818 ; dwellings, 155,070; persons to a siiuaiv 
mile (land Mirl'.iee), ‘.U‘82; families to a si|uare mile, 17*78; dwell- 
ings to a Miiiare mile, 15*78 ; anes to a jtersoii, d*75 ; aeroa to a 
familv, 85*1*1* ; |iei-soiis to a dwelling, t»*08 ; |ier-ons to a family, 
5-88.* 

yl'ft'i' it/ttnr, t *tn,i uh'ivr , — 'file following stalislii's 

lel.iti’nx to agiieultniiil lahour in MarvJaml are those of the emsiis 
of 18M>. 'file nuinher of fanii'. was 40,517 (the rule of im*rease 
sime 1^70 being 50 ]ii r eeiit.) ; 27,078 farms were <H*eiipied by the 
owners, 8878 wer« leiiled for u lixed inonev iciitul, ami SdOl 
Avere rented for .shares *if ]Hodiiee. In 19,9‘JU farms tlm number of 
aere.siimU renllivaliiwi was less than 100, ami only 805 farms were of 
or above 500 aeres’ extent. The staiile erojis are tohaceo, in.u/e, and 
A\heal, and the aver.ige rush A'.ahie per .'iei‘e of erojis w.is $17.82. In 
tlie jwodnetioii of tohaeeo Maryland iMiiks as the sevi'iitli State in 
tlie rnion. 'flie aereuge devoteil fo it was 88,17 1 ; the ]»rodm*tioii 
was *20,o^*j.l 17 lb ; and the value «.if the v lop in the farmers’ hands 
Avus $1 ,825,750. 'fhe eereril ]>ioduetion w.is as follows: liarhy, 
220 aeves, t>007 hll.diels ; hliekwlieul, 10,2'.U aeres, lol>,0t>7 bushels ; 
imliati eorii, 001,028 aoivs, 15,008,58*8 bushels ; oats, 101,127 aeres, 

I, 71M,872 hiishels; lye, 82,405 aeres, 288,00/ bushels ; Avlieal, 
500,200 aeri‘s, 8,001,80 4 bushels. The live stoek on the farm.s, 
dune 1, 1>S0, was as follow'.s : liursos, 117,71*0 ; mules ami asses, 
1*2,501 ; workiiig oven. 22,240; niih )i <*ows, ]*22,l*o7 ; other eattle, 
117.887 ; .sheep, 171,184 ; swine, 885,108, 

'I’he statistie.*, of the imiijimi .sleid industries for 1880 .showed th.at 
tin* nuinher of cstuhlishinents in Miirykiml was tw(‘nty-thi‘ee ; eapital, 
$4,002,1*25; numlier of h.uids, 2708 *; Avages ]iaid, $905,000 ; AMJiieof 
materials, $2,888,571; value of prodiiets, $1,170,050. M’ln* pro- 
liuetion ef ]»ig imn AVa^ 50,0ii4 tons. 'Phe eotton m.'innfaetnre', h.id 
2825 looiiH, 1*25,014 s]»indle',, used 4ti,047 bales of <*olton, and 
einploNid 1150 liamls. lialliiiiore stands eiglith in tin* list of 
mauufaetm ing eitie.'^ in the rniled Slates, The iiunihei* of 
e-.tahli'hmeni'. in that i itv is 8590; i ajiital $85,700,108 ; aAi-nige 
/lumber Ilf liands einjiloved 5.5,201 ; anniril prodiiet $75,021,888. 

Tlie huge fori-ign eoinineree of tlie Stale is eoiidueted almost 
wholly throiigli tin pint of llaltinnm*, although Ilu*re are two otlier 
j»^)rts of < iilry. In 1881 tlie nnniber of foi^ign vessels uiiiving was 
1807 ; in 1880, 150S. Tin* numlier of foreign eh-arnm-e.s in ]8,SI 
was 1179 : in 18.s0, 1088. The nuniher nf \e.sM*ls iegi.sten*d in the 
Stale i-. 1788. 'file 4 hief iiiip4*ifs :jri* inui, eoth-e, anti .salt ; the 
ehief e\p 4 iits, toh.ieeo, petroli uin, .ami gr.iiii. Tlie grain elevators 
at rultiiiinre have a eapaeitv of 0,150,000 hu.shcls. Jii l 88 o the 
value of l)i 4 * foreign iijiiH>r.s w'.!*» SIS, iJ4.‘5,245, and that t»f the 
t'lmign evporls S7 1.898, 971. The aggregate exehunges at the 

II. iltiinnie I h aring Inajse in l •''8l wer4* $7.‘»*2, 4 48,141 . There are one. 
hundred .iiid tifly-two lire and marine iii.siiranci' eompanii’s doing 
business in Lhe Slate. In 18S1 llie.sj* reieiv'ed $1,080, loy in pre- 
mium.s, and paid Io.s.se.s tiiiiounliiig to $1,015,058, The twenty- 
nine lifi* insin.ime eoriipanie.s in tin; Stale reeeiv'-d in J,S8l 
.'<1,110,540 in premiums, and pahl losses amounting to .$895,09*2, 

Jtnihruu'i oiiit -Tlic riultiuioi’e ami Ohio Ibiilway, 

iijetupoi.itt d in 1*''27, i.s one <»f tin* ehief lines of eoininuiiieation 
bt*twe4*n tilt', sea l»4).ird ami tlie AVi-sb ru Stales. The iiuinhej-of mile.s 
of all railway ■» in oiM iatioii wholly witliin the Slate is lOlS. The 
^Jhe.sapeaki* and Oliio (.’anal, lic*gun in 1828, and completed in 
1845, at a 4*«..^t 4>t .$11,875,000, extends from Cumberland, along 
the left bulk of the INitnmie, to (JeorgeOnvij, ill the lU.stihl ol 
(.'olnmbia, a didam •* 4.t l-vt miles. It then.* cro.s.si s tin; i-iver by 
•in aqueduet and ionti'iii' ^ !•» Ale\amlri.'i, Ya. Us depth is G feel, 
nml its wirlth vune-> iioin 52 to 7o feet. 8*he < ’he.sape;ike and 
Delaware Canal, eoiin* < ting the ( 'he.sapeaki* and Delawaio Hays, is 
12 miles*long, 60 fe»*t wi*le, lo ft.'et deep, ami eo.st $8»,547,5G1. 

lln'niv^y J'tchts^ Tnrutii.^i, ^’In* total amoniit oftim funded debt 
of the Slate on Septemlier 80, 1881, was $11, *257, 500. Aliout one- 
half of thi.s ^lebt hears interest at 5 per cent., and tin* remainder at 
6 per rent. A« an oirM(.*t to this debt the State own.s intere.st-])aying 
aw.'urities aAiiouuting lo $8, 4Gl,Oh5, rimf non-prod u< livo projHJrty 
valued at 25 million dollars. Tin; projwTty asse.ssed for purposes of 
Sute taxation in 1881 valued at $461,459,939, and the »Stato 
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tax was 18} cents on each $100. The total receipts of the State 
from all sources were $1,996,641. , Tha^debt of Baltimore city, on 
January 1, 1882, was $86,881,351. The.city owns productiTo pro-. 
jMrty worth $15,804,596, and unproduotiTe property, valued at 
$5,150,780. The property assessed for city, taxation was valued at 
$247,280, 189, and the city tax waa $1 *87 on each $100« The debts 
of the cities and counties, exclusive of Baltimore^ amount to nearly 
two million dollars. ' .V**^ • j 

Hodnl Statisties.—\w 1881 the average number^ of., convicts in the 
State i>enib'ntiiiry was 545, n<?arly ono^alf .of were sentenced 
for lari'cny. 'I’hc convicts are employed upon pro$tiib)o labour, and 
the institution is not only self-supporting, mit is'asdorce of revenue 
to the Slab*. The Slate house of correction received iti 1881414 
pri.soiic'rs, most of whom wo-c sentenced for short termis. 'Provision 
IS made ter juvenile oll'ciulers in houses of reformation and similar 
c.^tablis]imcnts. Tin; nninbcr of inmates in the alfl^ouses in 
1879 was ‘23S J. 'J’hc ADDoiiogh Tndustrial School has an endow- 
iiiont 4>f $801,968, and educates and supports about fifty poor boys 
annually. The State extends its aid to a hospitaVfbr tne insane 
(with 400 inmates), an a.^yliun for the blind, two.deof and dumb 
a.syliiin.s, and nthcr cliaritahlc institutions. In 188P thm wem 
one hiindreal and thirty-eight periiMlieiils published in the State. 
The prim itial religions denominations are the Metliodist, Roman 
Calhulie, Kpiscopaliaii, Hrcshyteriaii, and Baptist. 

I’Afiiratioit and Lihrari a. Maryl.ind has an excellent fiystem of 
free juibliJ* .schrM>Is .siippiu'ted by Slate, county, lind municipal 
taxation. In JSSl the number of .schools was 2089, the number 
of ])U]uIs 158,909, the nninber of teachers 3180, and the total 
i‘xp(*n.sc.s $1,604,580. ‘'riie sclionhs are mnuaged by school com- 
inDMonors who, in tin* cminties, are ajqMniited by the JudgOl^of the 
eireiiit courts, and in 15altiim»ro city an? tilected ny the city 
coum*il. Then' is also a Stale board of odiiealiou, invested with 
<*4nnprehensiv4* visitoiifd powers. A inunhei* of higher oducatipunl 
institutions an* um ini. lined in part by tlie Stale. The princi]»al 
oflhcsc are tin* noinial school ;ir H.dtimore, St John’s College at 
Annapolis (foiimled in 1783), Hu* Western Maryland, Mainland 
Agrieulliiial, Haltinioic Kemale, WaKhiiigtoii, and Frcdoriek 
colleges. In 1M8I tln*se eolh gi s had 723 studeiitsand 50 instructors, 
and received iVoni tin* SI ate. $ 40 , 300 . In Baltimore are two medical 
colli'ges - the college nf ph\.sieians and .surgeons, with 10 professors 
and 330 .sludeiit.s, and the nn'ilieal school of the University of 
Murtland, witli lo instructors and 200 students. There arc also 
two dental <*ollegi*s in tin* Stall*. 'I'lie law sehoo) of the univer- 
.sitv of MatyJaiid has 4 instructors and 60 students. The Johns 
Hopkins Universitv, *1 H.iltimoie, which has tiu endowment of 
more than 3 million doll.ii*., w:is opened ill 1876. It has 34 pro- 
fessois ami u.s-vo<*iat« 20 f»*lh)W.s, 155 students, and 12,600 Volumes 
in its library. Tin* luiildings nf the Johns Hopkina tltlfipital, 
which has a siniil.ir endownienl of more, than 3 xnilHou dollars, 
Uic now (1882) ht iii *4 erecird. Tlu* IVahody Institute which 
has in piiHlm tivi* lunds, the gift of (leorge rbabody, 

VN.'is fniimled ill 1857. It enihiaee.s a lecture department, a coii- 
.servatorv of music, a g.ilh-i v of lino arts, and a library. Tlte 
lilirary, (*onlaining 75,459 volumes in 1882, is deaiguod to be a 
lolh-.'tinii of Miili hnoks ;is ale iiot ordiuurily accessible to 
.vlinl.ii^. 'riie I’Kitl riihlie Tiihrary, endowed with Ono million 
liollars, was loiindi’d in 18S2. 

Ad, nin (stratum, 'rin* rliief executive nfficor of tbo Fitato in the 
governor, w ho is i h eteil for thh tenn of four years, and receives a 
.siihiiv nl .$1560 per uiiimin. He i.s invested with power to grant 
jiardons .ind reprieves e\e».pt in eases of iinpeaehinent, andathree- 
tifth'* vote. <*f the legislature i*; Tieeessary to overconiO’ his veto of 
an Aet. ’I’lie legishit iiit‘, called the. Heiinral Assembly, meets 
bieniiiallv, and its sessions are liiniteil by tin? ooiistitlltioti tO ninety 
days. dtiseoinpoM'd of a M-iiate, el(;eted for four years (oue-hal I 
being eho.seii ('Very .sei cmd yiai), and a house ofdelcgattBSy elected 
for two 3 <*ar.s. The pre.seiit iiiiTnhcr of senators is 26| and of 
delegatss 91. Tin* jmlieial ])ovvcr nf the State is vested in a court 
ufap|M*als, consisting of 8 judge.*, in a circuit court and an.4>r()Iuin*s* 
court for e.LcIi cuuiity, in six courts of record for Baltixitore- city, 
:iiid in justices of the peace, 'riie. judges are cli3Cte(l by tJuS people 
for fifteen years, and retire n]M)n attaiiiiiiji^ ago of seventy 
years. The justices of tin; p«*!iee arc appointed by the govornor, 
with the, et)ii.s(*iil of tin.* Senate. The hiw officers are an'* athnniey- 
geiierul fur tin* Stale, and a State/s attorney for each oouuty, who 
IS the proseeuting ollieer in all criniiiial cases. 'The local tfeirs 
of the cuuiiti s an* managed by county commiBsioxlOtb^ clwtM for 
tw’o years, and thos<; of each <*ity by a mayor Olid citv ocmncil. 
All elections are by ballot, and every male citiseu* Of United 
State.s wliu has been a resident of the Btete for one year of the 
district ill which he olfers to vote for uix months prpcsibding th« 
election i.s critit.l<;d to he regi.stercd as a voter* TJie present exm- 
stitntion ua.s adopted in 1867. Maryland is'texvteented * 
uationnl congress by two senators and six Wpiwiliutatlfefl. "h® 
iU'ins of the State arc those? proscribed by IxwOABsttimoro for the 
provima? in 1648, viz.: — ipiartcrly — Ist and 4thf paly of six, or 
and sable, a bend counlerchanged ; 2d iiiid jMi quarterly, aigent 
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and ^68, a croaa botoni^, countercliangoil ; most (whidi is 
l)lacea upon a belmet, shomg bars, over a count [Kilatino’s 
coronetb on a ducal coronet proper two i)cunons, dcxtcr or, the 
other sable, staves gules y- motto, Faiti imscUi parol r )€hUHr; 
supporters, a ploughmiih aud fisherman, proper. On the gn-stt st 
a'manile doabled with ermine surrounds the urnw and .snp^ioi teiv, 
as above, and- upon* a border encircling lljo seal i?, engraven tin: 
legend, amto bo^ vo^lunUUis twe coronadi 7ios, 

Maryland, whicli con^tilutid 
\tUo firpt .prbpr^cte^ government established in Amerira, 
Was obtained from Charles 1. by Sir CJeoige. (’aheii, the 
fir.stLord Baltimore, who had been one ol‘ the piincipid 
secretoies of state to James I. l.ord IhiUltiiore died luforo 
the patiBiit passed the seals, and it wjv^ issiml to liis the 
second, liord Baltimore on Jumi -JO, hiijj. Thr nnnic 
Maryland (Terra 2farLv) W'as bi stowrd upon the colony by 
\Charlplll't.: in honour of his queen IlmrictU Maria. In 
1638. Lord. Baltimore desi>atched a number of emigrants, 
under, the command of his brothir Leonard (’alvert, to 
colonise the territory. They settled at »St M.iry'.s on tlio 
27th March 1634, and the first legislative a--.senibly, which 
was coinpoaed of all the freemen of tlie iir()\inci‘, met in 
February 1635. Before the grant of tlie charter a tiading 
station had been established, by William Clayburne of 
Virginia^ npon Kent Lland, in OlicsajKaLe liny, and the 
early *Jr6arB of the colony were greatly di.^turbed by contc.ds 
with him, in which, hmrever, Loid lialtinion* wa.s iinally 
sus^essfuL The Baltiinore.s were Callinlics, ami Maryland 
was designed to be a place of refuge for Lnglisli Catholics, 
but> from the earliest period, nligiuus toleration for all 
Chrlsl&ms was proclaimed and practised. Mai>lund has 
always clfiumed the Itonour of having been the lirsi go\ern- 
ment in which liberty in matters of faith wa.s c.stallishcd 
by kw. Under the charter by wliicli Maryland was made 
a province of the empire Baltimon'. was tlif; t>wncr of tin; 
soil, and enjoyed all the rights tliat had ever been e.verci'^ul 
by a count palatine. Tlie laws of the i»ro\inci.il a-^eiiib!ics 
which received his assent were not subject to the n vi.doii 
of thp crown. Tn IG.iS the parliamentarv ccmmi.-sioneis 
deposed Lord Baltimurcs otlicers, and ai'piiininj a Ih'iitan 
council to govern the province. After sevtr.il yc.irs <if 
conteilt between the proprietary at id rmil.ni paitics lie 
power jpf the former w*as Iinally rc e-tubli^lieil. At ilu turn; 
of the. Revolution of IGSS tin; failure of Loid lialtimorc'.s 
deputies 'to proclaim AVilliam ami .Mary gave an o|.[M»r- 
■ tunity to the disaffected J*rototuiits in the pio\ ince to im ite 
a revolt, which resulted in tlie overthrow of tin ir fciid.d 
lord. . The king and qiioen approved id Ihi.j coh^uid Pro 
testant revolution, and Marylaml was talvi n dircctlv under 
the gOyeHiment of the crown, 'riie (dnuvh of Kimlnnl v\a 
. then QStjahl^hed, and disabilith;.s iiiqjo.M-d upon (atlixlics 
.and dissenters. Maryland remained a loval colony until 
,'17l4i when, upon the death of tin* third liOid liiltinioie, 
his son,' 'who Was a rrotc.stant, was recognized ;i.. the pn/- 
prietary. The province was governed by tlic P.dmnoris 
, until the revolution of 177G. The original eli.utei' limits 
induded all the present State of Delaw.ire ami a large 
part' of Pennsylvania. The grant to William IVnn con- 
flicted with tha^of Maryland, and a contiovei.'sy lu twicn 
the two colonies began in IGfc'l*, and was not cnm ludi d 
until 1760, when the Penns, armed with adeii-ion of the 
privy'/COUncil and a decree in chancery, were .micih ^.-fnl. 
‘‘Mj^n and Dixon’s line’’ — famous in Amorican politics 
was.CBtablisbod between the provincc.s in 1 7(13 GT. I )ni ing 
thj9 war for independence Maryland furnished her full qimi i 
of trt^bS) but refused to ratify the articles of confedoralion 
until tnose t colonics which had claims to western l.iiuls 
aurrendeted them to the general CJovcrnment. Wadiingtun 
' fosigiied his commission as commander-in-chief to the 
" colonial congress at Annapolkin December 178.3, , Maty 
knd ratified the constitution of the United State.s uu the 


28th April 1788, and in 1790 ceded to the United States 
60 squaib miles of territory, where the national capital is 
situated. At the outbreak of tlm civil war I^laryland was 
a slave-holding State, and popular sentiment was divided 
between the North and the South, but the decisive meusiircs 
adopted by the Federal Cfovemment made it impossible for 
the State to leave the Union. Tin- history of the State 
h.is been written by M‘Mahon (1831), Ih./mau (1837), 
M ‘Sherry (184G), and Scharf (1879y. 'Hic Mainland 
Historical Society at Baltimore has a large colh etion of 
colonial and revolutionary MSS., new.spapeis, ami historii al 
W'ork.s, and has publmlicd uunioruus iq»oii question-; 

of local history. (w. T n.) 

.MAUVI3)ltT, a iiiarket ami seaport town of (’uinlier- 
laiul, Kngland, is .situated on the Irish Sea, *J‘.> miles sonth- 
we.st from Carlisle. It Is irregiihirly built, [»artly on a clilf 
and [lartly on the sea-.shnre. The streets are .spacion.s, ]»ut 
there are no public buildings of imp(»rtanee. The town 
until 1750 consisted of a few huts called Kllenfoot, when 
a harbour was con.stnicteil by Humphrey S*‘nhoU6e, which 
gave a great impulse to its prosperity. The jaineipal 
exports are coal to Ireland and pig-iron to the C^intinent, 
the principal imports timber ami gmieral imnliamli.se. 
Shipbuilding is carried on to a small e.vteiit. In 1^81 the 
number of vessels that entered from foreign ami cnl«niial 
pints was 72, of 3;),*2I1 tons burden; tin; number that 
cleared 120, of 00,8-10 tons burden. The roasting trade 
I i.-^ much more important, the number of vc.v-els that enteicd 
being liS0.\ of 215,33»2 tons burden, and the number that 
deuretl 1753, of 187,200 Ions. Then; are rope ami sail 
clotli works, iron foundries, and .saw-mills, al.^o brewing ami. 
tanning. The population of the urban .sanitary di.-.triit in 
1871 was 7113, and in 1881 it wa.s 8177. Theie wa.s a 
Bonian camp in the neighbourhood of Maryjxnt, ami the 
district is uch in Homan antiquities. 

MASA(XM() (I 102 1120). 'rummaso (biidi, son of a 
notary, Scr Ciovanni di Simone (Inidi, of the family of 
tin; Srheggia, who had [aoperty in Caslel S. (lioMinni di 
Yal d’Arno, wais born in 1 102, ami acquirid the nicknaiiio 
of Masaeeio, which may be tran.'^l.ded “ Lnbbeily Tom,'* 
in consLqiicnce of bis .sIom nly tlre.-sing ami deportment. 

. He loved to be alone and at hone. , neglected “ a[i[M_‘ar.inct'S 
of all sorts, and wa.s con-iaiitly wool g.ithering when not 
intently occupied with hi.-^ woik ; he Imd no \iee.-, however, 
j and would ulway.s do a good turn to jm jii*ijiiaintaiice. 
j From cliildhood hi* .sI)owe«l a gre-it inclin.it ion for the arts 
j of dc'^ign, and he i.s .said to ]i.i\ e .stinlii d und<T Jii.M*oiitem- 
! purary Masolino d.i i’anieale. In I 121, oi j'eiliap', 1423, 
i he w.vs emolkd in the guild of tin .'[ e/.i.di idrugoists) in 
; Florence, in 1421 in tlu‘ gnilil ot pahili-i.-;. Ili.^ tir.st 
j attempts in painting were maile in blnrem e, ami then in 
Pi-a. Next he went to buiiie, .still no doubt \eiy \oung; 

I although the statement tliat In* retiiriiiMl from Jomie to 
j Florence, in 1 120, when only eighteen or nineteen, seems 
; incredihle, considering wh.il were the work.s which he 
i undertook in tlie papal city. Tliose included a. .^-eiiesol 
i tVesios still extant in a i*hapel of the chiireh t)f S. 

' (dLiUfiitc, a (’nil itixioii, ;iml scenes fioiii the life of 8 l 
j (’alheiine and of »St (dement, or jM-rhap.s .some other saint, 
j Though much interior to hi.-. Liter production.^, lli- j paint 
, ing-' arc, for natnrali.sui and [»rnpriety of n jUt-M iilal ion, in 
j advance of tliiir time. Some critics, jiuwev»a, c..ii.-.iilcr 
; lli.it the (h'sigii only, if even that, w<i- liiiuidi.d by 
M.isaeeio, and tlie execution left to an iiil. li.-i lu.i d . thi^ 

; jip[icar.s highly improbabh*, as Mas.iceio, at lil-< nl\ age, 
j can .scaiccly have held the position ol .i lua ^ i I i\ii^g out 
work for .siibordiimtes ; indei-il Va.-ari ly.-^ t!i;it Lubberly 
Tom was held in snudl esteem .it .dl turn*- ot Lb brief life. 
In the cnicifi.xion subject the gioi;)> i*f the Marie.s is 
remarkable ; the picture mu.->t generally adnnreil i.s that of 
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ill the presence ot* Maxentins, arguing against 
and converting eight learned do(?tors. After returning to 
Florence, Masaccio was chiefly occupied in painting in 
the church of the Oaraiirio, and especially in that “Bran- 
cacci chapel” which lie has rendered famous almost beyond 
rivalry in the umials of painting. 

'Plii* clirtiM l h.ul Imilt r.'iily ill th<* ITilli ooiitnr}' by Folieo 
ili liuiiM .n-i i, :i iioblu FkiriMitiiu*. Miisju;cio's 

woik ill it hrLj.in in lunl ri)iitimio<J at iiitorials 

until 111* iiiially jjuit It'll ri.»n iin* in 1 t JS. 'J’ln ic is a wlioh; libiary- 
'’hi*lf ui ^lisl•ll^^il.n . 1 ^ t'l wlnit paituiilar lliini^s wnv iloiin 1/y 
^lasjierio ami wImI by M. ionium, ami Ioiilc .iri»*r\\arils by Filip]»ino 
Lippi, ill Ihi’ lli.iiii*.M • i « li ipi*!, ami aLo iw to nTtuin other paint- 
ings by M.isat*. i») Hi ilii* < .mnim*. He be^^aii with a Inal pieee, a 
inajesli'* lii;iirr •»! r.inl, m»l in tlierliapel ; lliis lias peiialn-il. A 
iiioiinrliHuiU' of tie I’i'ih*. ssn»n lor the (/oiisi'eralioii of the Chapel, 
le^^aiih'il ;i‘. .i woii.lt ibil i xainple, for that early peiiinh piT- 
hpiTt 1 Vi‘ aihl nt 'ji oiijiimj. Ills alMMlis:ippe.M«‘il, Hidii^Ii I line is snino 
Mispii'iini Dill It yrt, wiili line pains ami ii-.mmuIi, be 

ri'eiu.-n l: II .‘.Mil liiinl ]»«'maits of l>rinii*l]<'s<'lii, Domticllo, ami 
.Mi<iii\ ni!i. i-^. in till* rloist r of tin* ( ’.‘iniiim* was ilisrovniMl in 

♦ i-eoiil \ 1 .11 > a portion of a l‘ii‘.s.*n liy Masaecio |•l•prl■‘••ent ini' a pio- 

* i -.ann ; }tut tlii^, hi inuf ill toloursaml not in immoi hroim*, iloos 
jjoi appr.ir Id bi* tin- l»jMm':U'i*i ]ii oee.ssion. A.-* ro^aiiLs the 
\\oilx-» in tin* Ibaiaao.i rliapi 1 ilsflf, tlio ]»ri‘V.i]i‘iit opinion 
ii'iw o. tint Ma-^olitio, who u-* il to he i iviliti'il with .i l OMshhTabh* 
poilinii ot ihi iii, iIkI I ilhi r Hot llin^^ or at the ulniost the. solitary 
eoiiip.iit iiifiit w hi< li rrjiO M'iil.-. St I’rlrr rostoriiiL; 'rahilha to life, 
iinl till* s.iim* s.miL lii ahii^' a eripph*. Tin* . sham w hioh Filipjiino 
Lip[>i hoK* 111 till* Work admits of liltli* douht ; to Inin an* ihio 
Nariou.s iti'iiis on wliii-h the f'.iriu* of Mu^.iorio uscil pi iiioip.ill v ft) b«* 
hasfl— as lor imt.iiHi* tin* li;piri* of St !*aul adilrrssin;' |*if r in 
piison, whii li Ihijib.M*! ]iai'tl\ u]»j.ro]n'i:iti*<l ; ami hom i* it may bo 
obsi'rvoil that an iloijiioiit ami often-ipmtoil oiitpt»uriii '4 ot‘ Sii 
.To.-.hnn b’eMod-is in pFai'>t; of Masaoeio oilL^ht, in oioal [»art lo bo 
Transit noil to Filippino. Wliat Masinio loally painttsl in tlo* 
t'hapi'I appe.ivs with toh rablo onl.iinty to bo as Ibllows, ami is 
■ample i iiou;;!! to sustain the hioh ropuliitioii ho lias always onjoyeil ; 
— ’riie 'i\-inptation of Atlani ami Kve ; (•-) I’otoraml 1 he Tiibuto- 
Moiiey ; (;J) Till* Kxpulsion iVtnn Kdon ; (f) lVtt*r iToaeliiii^ ; {;>) 
.Ft tor I5.ipli/:ii);.( ; itii l‘otor Alm-i;! viiii^ ; (7) Potoraiid .lohn rinin;^ 
■*hoSii*I; ; (s) l\*tor Ih'stoiim' toLit'otlic* Son of Kini^ 'riioopbilus of 
Antioeli was biyiin by Ma-'aooitj, im lmliiiL; tin* sopaiato im*idoiit of 
l’oti*r Knthiojioil, but a lai^n* ]iropoition is by Filij»])ino ; (U) ll‘^‘ 
doiilde suhjfi I aheady allottod Id Ma.solino may porliajis be by 
M isaet io, ami in that easo it must have be< n one of the first in 
oidorof oxoeuiion. A fow wools may bo ^ivoii to tho.>e piotuns 
imli\ idii.illy. H ) '!’li«* Tomptation sh'»w s a.do';ree of .ippieoiutioii 
of luidi! tomi, ooi n-.jiondiiiy; to tie* fool in:.; of iho antiijin*, .siioh as 
»v.i*i at that d.iti- nm'xaiiiplod in painting. (*2) Tin* 'J’l il»iito-.Mom*y, a 
full, liarMioiiiwMs, .in<l ••.xpicssivo oDinposilioii, eoiitaiiis a lioad rn- 
piitod to ho tin* jiiittr.iil of Masa'*' io liimsclf, ono of the aposth s, 
with full lo. ks, a .s«)lid io.solnt,o oDantonaneo, and a pointed boaid. 
(8) 'fill* K-xpulsiDii was so muoli admiroil by ilajdiaol that, with 
i um]»ai:itivi ly slight iiiodifioatioiis, In* ado]itod it as his own in one. 
of t ho snhjt*. Is of th»* IjOL'^rt* of the Valii."in. (a) J’ofer liapti/inj< 

« oiitains soim* undo lionn*^ i,f .siron.r iiatnialistio dosi^ii ; that of the 
yoiin^^ man, jnopaied hn the hapii-.iii:il oeromoiiy, who stands lialf' 
shivoriii^ in the raw air, h.is always hoi*n a ]n)piilar favouiito, and 
an ohjis L of aiti.stio stn ly. (.S) The ro.sforatioii of tlie yoiiiii; man 
to life Ij.is hoi-n npfii 1.1 iMiieh «lisru -:ion as to wliat prooise .suhj«*et 
w.is in MOW', hnf tho mo-t prohahh; opinion is that the h-oond of 
Kiii^ 'J’liei>j)iiiln - was intomled. 

Ill 1 \ '27 Mnsarcio was living in Klornnco with his 
mother, then for the second tinio a widow, and with his 
younger brother Oiovanni, a painter of no distinction ; he 
pos-es.soil nothing but debts. In 1 tL^l^ he was working, 
as we have s<*en, in the Brancacci chapel. Before the end 
of that }c.'ir he di.s'.ip[»eiii(*d front Florence, going, as it 
wouli-l appear, to Home, to evade the importunities of 
creditors. Immediately afterw'ards, in 14211, when liis age 
was twenty-seven, he was rcjmrted dead. l*oisoniiig by 
jealous rivals in art, was rumoured, but of this nothing is 
known. The statement that several years afterwards, in 
1 1 L‘l, ho was bufi‘*d in the Florentine church of the 
Cariniiid*, without any niotniincnt, seems to be improbable, 
ami to depend upon aconfu'^cd account of the dates, which 
have now, after long cau.^ing much bewilderment, been 
satisfaetorify cleared up from extant documents. 

It has btjun said that .Masac.cio introduced into ]»ainting 
the plastic boldness of Donatello, and carried out the linear 
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perspective of Paolo Uccello and Brunelleschi (who had 
given him practical instruction), and he was also the first 
paintef who made some considerable advance in atmo- 
spheric perspective. Ho was the first to make the archi- 
tectural framework of his pictures correspond in a reason- 
able way to the proportions of the figures. In the 
Brancacci chaiicl he painted with extraordinary swiftiie.is. 
The contours of the feet and articulations in his picture s 
arc imperfect ; and his most prominent device for giving 
roundness to the ligurcs (a point in which hemaflo a gre.ir 
advance upon his predecessors) was a somewhat mannered 
way of putting the high lights upon the edges, ills 
draperies were liroud and easy, and his landscape details 
natural, and snptn*ior to his age. In fact, he led the way 
in representing the objects of nature correctly, with action, 
live)ine.s.s, and relief Soon after his death, his work was 
recognizi'd at its right value, and led io notable advmices ; 
uiul ail tlu3 greatest artists of Italy, through studying the 
Brancacci chapel, became his champions and disciples. 

Of the WDiks littlihiiicil to MasLUTiD ill piiblii* or jaivate galleries 
lijinlly any an* mitlu iitii*. 'J’lu* oiu* in the Kloreiitiiui Acadcinv, llu.* 
Viigiii ami rliihl in the Laj» of St Anmi, is an exception. TIicmi- 
i*jilli*il [untraitof Masai i io in the Lflizi (iallcry is more iirobahly 
Filippino Lijipi ; ami Filippino, or liolt icclli. may be the real autljoi 
of the lu'.nl, iiM iiu ila .Mi^miio, in the Lomloii Nbitioiial Gallery. 

.MASAXlFdiLO (an abbreviation of Tommaso ANiiiLJ.n 
or Anki.li.)) was the Icaib r of the Neapolitan revolt in 
July 1G47. For many years the Spanish (lovernmeriL^ir. 
straits for money, had exacted largo sums from the Two 
Sicilies, althoiigli the juivili gcs granted by Ferdinand and 
CJiarles V. had exempted them both from taxes on the 
necessaries of life and from all external payments whatever. 
Now, however, under Philip III. and Philip LV., the exac- 
tions, lieavy in themsi lves, were made more oppressive by 
being farmed out to conlraclors, while the Bums raised were 
usually conv(^y(‘d to Spain and spiuil on purposes often hav- 
ing no connexion with Naples. Meantime the industrial 
clashes were hccnrgcd \ y the excesses of the nobility and the 
lawlessness of banditti. At length, at the end of 1()4G, the 
duke of Arcos demanded a million ducats in gold ; and it 
was resolved aftci* inuth opfiosition to raise it from fruit, 
one of till' most important articles of food to a southern 
people. Pelilions dclayi'd but did not remove the tax; on 
June 6 a toll house was actually blown up, but tSfe viceroy 
did not give way. The •liscuntcnl was fomented by 
(ieiiovino, who had been chosen “ elect of the people” (that 
i.s, of the ilistrict of the city where the common people had 
the right of] voting) in IGl!) by the duke of Osuna's 
inllnciice, and had been employed by him as an agitator. 
After the dukes rcenll he had been long in prison, and 
then rcluriiud to Naples and became a priest. He selected 
for his purpose Miusaniello, a ii.slierman of Naples, then 
tvvunty-.scvi ii yf*ars old, well built, intelligent, and very 
popular in the city. He was so poor, we are told, that he 
was usually obliged to content himself with selling paper 
to wrap up the fi.sh that otlicrs sold, fie had Bpecial 
cau.se too for hatred to the .taxes : his wife had tyied to 
smuggle a bag of flour into the city as au infant ; she had 
been imj>risoncd, and his scanty po.s8C88ious had barely 
sufficed to pay her fine. The temporary sdccess of a rising 
at J^alcrmo had stirred ilui peo[»lo to a sense of their pow’cr, 
and very little was wanted to j)roduce an explosion. On 
July 1 G, the feast of S. Maria del Carmine, it was customary 
to make a sort of castle which was defended fcy ono body 
of yonth.s arnie<] w'itli slicks and stormed by another. 
Masaniello had bc(Mi cho.s(*n captain of one of these parties, 
and got together four hundred young men, with whom he 
had alrcafly raised the cry of “ Down, with the taxes " when 
the cri.sis was precipitated by a quarrel. On Sunday the 
7th a dispute arose in the market (on which Masaniello’s 
bouse looked) whether the gardeners or the buyers of their 
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fruit should pay the tax. Finally the owner of the fruit 
(said to have been a kiusmau of Masaniello) upset his 
basket, saying he w^ould sooner let the people have it for 
nothing than pay the tax. Ma'saniello came up ; the tax 
collectors were pelted with fruit and tlien with stones, and 
the toll-house was burnt with cries of — “ The king of Spain 
and plenty ; down W’ith luisguvernment and taxi s.'" The 
viceroy attempted without effect to ipiiet the by 

promises ; his carriage w^as surroundcil, and he i‘M ci[»cd 
with difUculty to St Elmo. Meanwhile the popul.ije broke 
open the prisons, and released all chargLil willi nilcin-fs 
against the customs. In the evening, by ailviee of ( h_*no\ inn, 
a meeting^ elected oflicers, and decided on their (IriieincK. 
Masaniello was chosen captain, with one rt rrone, who had 
been in the service of MaddaUmi, and at another lime a 
<.*aptain of banditti, as Lis lieutenant. Next day the 
went in search of arms ; many houses of persons wli<> luid 
made themselves obnoxious to tin; p(;ople, ainl cspiu ially nf 
tax farmers, were sacked, aiul their cimtcnts burnt; Imi 
most of the bistorians of the linn; .state that there were b \v 
attempts to appropriate anUhifig, and tlmse tVw wiie 
immediately punished. Tin; duke of MaJdalnni, a in:in uf 
lawless life, but a decided opponent of the ^iccr^»y, ^^a'^ 
.'-.elected its a likedy intiann diary with the ]ien[ile. 'rh»' 
latter demanded Lbe original charter granted b}' (.’bailts \\, 
which was said to have wrongfully' ct»nie iiiti> the 
owi^ hands, the removal uf all taxes impoM il since <1iiirl« .^ 
V.’s death, and that the elect of the peoph; slmukl h.i\e a.-^ 
many votes as the repre.sentati\ es of tin; nuble-^. All was 
granted; but the viceroy made, eiitrenchmeiits to guard the 
approaches to the castle. Next <lay the sucking of tax 
farmeis' houses went on. The viceroy attemptt d to eln at 
the ]>euple by sending ilocument.s simply drawn u[> by 
himself; and then their rage burst out. .Maddaloni was 
seized and given into custody, but escaped in the night by 
Perrone^s connivance. The [ieoi»le were summoned to ai nn. 
The cardinal archbishop Filomarino, who <liil Ids bt‘-t to 
mediate between the parties all througli, came to them from 
the viceroy, and it w^as arranged that he should bring them 
the document. The seizure of arms went on, and 
Alasaniello marching out of the city ilisanm'd and took 
prisoners four hundred soldiers, while, another body of 
people did the same with six hundred Clernian inercenaiies. 
On Wednesday IVrrono. made his a]»pearanec at the luud 
of three huntlred bandits partly mounted, and tired uju>ii 
Masaniollo, but without injuring him. The people ni>hi’d 
upon them, and they were killed almost without exception. 
Some confc.sscd to having been instigated by Maddaloni. 
and a price w'as set upon his head. His brother Uiu^i I'pe 
Caralla was found in a monastery and killed, ami Ids lie.id 
and foot were set upon pike.s. A new elect of the ] »eoph; 
chosen, Arpaia, wdio had been a parti.'^an of (jlciiovino’s in 
the duke of Osuna’s time, ami had been condemned to the 
galleys. On Thursday Maildaloni's house was plundeied 
mid his property placed in a heap in tlic market under 
guard. The castle being short of provisions, Masaniello 
sent some as a present to the vic(;roy. The Neapolit.iii 
galleys, under Giaiiettino Doria, arrivcil the .same day, ami 
Masaniello refused permission to land or to come nearer 
than a mile to the shore, but sent provi.siuns on boaid. 
In fact he was now undisputed master of the city, not 
only organizing the military force in it with .surpri<i!ig 
ability, but dispensing strict though severe justice. 
Often he sat inside hi.s little liouse on the market, swoul 
or loaded gun in hand, while petitions and complaints 
were handed to him on the end of a pike througli the 
window ; yet ho still went barefoot, dressed as a simple 
fisherman. The people having a.s.semblcd consulted 
together on the terms of agreement; it W'as settled 
by the advice of Qenovino that Slasanicllo should show 
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the articles agreed on to the duke at the palace (lie would 
not risk himself in the castle), and that tlie viceroy shoulfi 
afterwards sw'ear to them in tlu; eiitliedral, Tiovards 
evening the procession set out, M a.- a niello in a dre.ss of 
cloth of .silver pressed upon him by tlie orclibihbop. An 
iinincnse coneouiv:e of armed men, e.-f iiiMii d at. one hundivd 
and flirty lliousaml, lined tin; way or afrumiMi.ied him. 
I’efore them went a trumpet iiroi laiining I / ./ // re d* 
t'd if j'f dr/ /Ktim/o (ft, !.,n‘ i.nter- 

ing llio [i.iliicr he exhilnteil the ch.ntu broj;:!)! i\ tl;e 
aiehbi.-xliiip, ami ch iiged llieiii not to l.ty ilie,\ii lln ii 
till they Ji.id i'e(‘ei\eil the eoniirniat Joii (>f tlieii liulii . inai. 
tlie king of S|)iun. “If 1 do m»t return in an hour, ’ 
allied, ‘‘wreek llie city. " Ibiwa.s ieci.i\ed b} the 

an eipiul. All the euiidilion.s weie agreed to, tin* eliiei 
! being lh.it the elecl. of the [leopJi* .‘-hould iia\ •; .l wn.iny 
! M^les as the iiobh s ; th.it all taxes should be ii inovei] 

I i \i thosi; aheady existing in Chai'b's V. s time, ; th.it tin* 
x ie»'H»y should get t hi; ai t n laliliei 1 by t he king w ithiu 
j lliii'e month.s ; that no ]>uni.s]inieiit .'-liouM be inllietcii o:i 
1 ».-.e who had taken [»ait in the li.'-Ireg; and that lie; 

1 pi'uple should keeji tiu'ir aim- till the i.il itleal ion. Ui. 

lilt* Fiiday M -llo di.-'iniv.iMl nio.-i iif lii.> folhivviji-- t.» 

I their woik, kei‘[>iiig a ji.itrol oi tooi iiieu and a <‘oi)M»r..4 
I ill e.ieh .stieel. Ni-xt duN the cen niouy in tin* i itlndi;. 

I tni»k pl.iee ; tin; duke ni (/anj.iuo if el the .iit!!h.-. 

I M.i-aniello im‘anwhih‘ coiiecliug and lining, ami tl,. 

I xiceiuy sokaniily sw'ore toob-^eixe llicni. Th* ii .Sla.-iaiiieJIn 
I toie oil* Ids rieh dre^-s ; it wa.s time, he, .-uiil, lojeJuinto 
Iii^ lish. Ami imbaal from this time heg.m ins min. Fi r 
I a week the care of a city, with liiNidied'- of tliou-and" t I 
I inh.ibitants, }iad re-ded u[m)U Idin ; he leel bei n t'fiu'ia'., 
judge, ]( gi.slator, ami timing ihi* whole time le.* h.id lj,iidi\ 
.''lr[it or eaten, the lattta* tlirongh tin .id of poiM U ; no 
w'oiidtM* if the fi.skeniiaii’.s bi.iin n eh d midi r all tlii->. His 
ju-tiee hatl been severe, but hitluito it Lad .'^truek nun 
who di.^erved puni.^hment, the oppi'e.s.-oi\ tlu* robbfi-, tlu 
hired cut-throat ; henceforth every one who ventured Im 
contrailict him li.sked Id.-) life, mid tin; tady mail who eouli 
por.^uadc him to merey was the good arehlddiop. Five 
liundivd ill all, it is said, weie i»iit to de.ith l.y liis onlei , 
though it is [irobablc that they were few comji.ned to ilu* 
lives taken a short tiim; nfterwaids ]»y the xiceioy i:- 
th iiariee of Ids plighted wi.ird. Next da\ In bu t th * diik 
set to work ; (u‘no\iiu> v a.s imnle president of the eh.nnbi 
in order to detaeb 1dm fioiii M.i.saidello, for width he wa- 
the nion; ri'ady a.s Ma'^.iidello wa.^ no longi r tlie tool in- 
wanted. (Jenovino had already preveiitei] tli" dem.iije 
for the .surri’mler of St Fdmo, wliieh eoiiM Irui 

been eiiforceJ, ns the iml w'as imt pnwi-ioihd. C.iilo anJ 
j S.ilv.itoic (\itaneo with two ulheis oi; ed to the vieeios 
I to murder MaMiniello, and lie weko.iMl their seiviee . 

I On Sunday Ma.^aniello gave orders for hi>ing down :iriiK-. 

I and .suliniitting to the viceroy, wliich weie obeyed in .voine 
! nuaiters of the city before they could be R called, lie 
I tiied in vain to get the vieeioy to aceuinfiany him I*' 
Fo.silippo, where lie drank dei.['ly, and in iiekle.N.^ exti.L 
\agaiiec tliri.W’ gold into the water to la* divtd fm-. N\\r 
1 dciy Id.*^ violeliee contimu-il ; he striiek bis follow ei-- in ti-e 
I street, and cuiidemiied .several of Id.-^ ollieeis to death tor n ' 
j imnieiliiilely c.xeeuting Ids orders. lie cut out tlie Ili-.* 

! from a picture of M.iildaloni and set it on a [dke. Vital' 
Ids .secretary, sent on a nic.ssage to the \icfio\, talK^ d - t hi . 

' intention to rai.*^e a million ducats for the kin- lt\ nu.ir. 

’ of forco.l gift.-^ from tlu; rich ; Vitab* wa-^ der.die d m tii 
ca>th; on some pretext., and ou ]ea\ing ue.xt moiiung wa- 
. killed by the people of the (juarter, who h.ul r tunied tr. 

their allegiam'o. On Tuesday the HUli, the of S 

j Maria tlel Oarniim;, .Masaniidlo went r.p iutn the pulpit, and 
ill a w’ild harangue recapitulated hi.’!, si i \ ux^. 1 Ic knew, h o 
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fiaicl, hid death was near at hand ; then tearing open his dross 
he Showed his body emaciated by fatigue and want of foocL 
After some more wild talk he was disarmed and confined in 
a cell in the monastery. There the quiet seems to have 
rcstorcil him ; but his assassins soon broke in ; he turned 
to meet them ; live sliots were at once fired, and ho fell 
dead. II is head was cut oil and carried through the 
striitds, while his body was dragged about fur a while and 
thou buried outside the city. Xext day some boys went 
and dug up the boily, washed it, and took the head from 
the guard in cliarge of it. "J'he Neapolitans forgot the 
excesses of the last few days, and only remembered the 
leader who had won them their great victory. l*eople 
plucked out liis hairs and preserved them as relics, some 
even prayed In Iiim ns a saint All the [uiests of the city 
otticiated at the funeral, and even the viceroy was repre- 
.•>ciite'l l'\ eiu'lit of his pages. (<;. ii. n.) 

MASA^A, a town in Nicaragua, Central America, on 
the ea>t .side of the Ijake of Masaya, about r^) miles soiith- 
e.i>t of Alanagun, and ‘J5 miles north-west of Cranada. 
The population, mostly of Indian blood, is estimated at 
1 0,000 or li^jOOO ; but, ac. nearly every house has its orchard 
or garden, the buildings are spread over a much larger area 
than this would suggest I’reN ions to 1 J^7 1, when a steam- 
j)umi) was erected, all the water retpiired had to be 
carried from the lake, which lies 1140 feet below tho 1 c\l 1 
of the town. The volcano of Masaya on tlie oi)posite side 
of the Jake was active at the time of the ccaique.st of 
Nic.iragua in lo-L*, and the cjunpierors, thinking the lav.i 
they saw wa'' i,^old, Innl themselM's lowered into the 
crater at the ri.'‘k of their lives ; it had a great eruption in 
JbTO, ail 1 began to smoke again in 18b(). 

AlASCAKA, a fortified town of Algeria in the province 
of Oran, GO miles south east of Oran, lies at a height of 
1!K)0 leet uljtne the .sea, on the southern slope of the iir>t 
tliain of the Atlas mountains, and occupies two small liills 
separated by the Oued 'roudnian. The walls, upwards of 
‘J iiiik’s in circuit, and strengthened by bastions and 
towers, give the place, a somewhat imposing }i|)pearancc ; 
tlie Frcncli part of the town is .siduslantial and clean ; and 
among the puldic buildings are three nios(|iu‘s (one usetl 
as a chiiirh, anotlicr as agr.iiiaiy), a large hospital, a .small 
tlnatif, and the u-na] e‘*taldi>hnicnl.s attaching to tlie seat 
of a .>ub-piefect and tin* centre of a military subdivision. A 
public gardLMi of 1(1 acr.s has been l.iid out in tlie ravine. 
The populitioii was 041- in ISGG, and 1)210 in 1872. 

Mmm . 11 . t (i.f pl.i' '• Mr .Miltlici'Nl WiiN tin- riipil.il of a b»*> lilv dlliliig 
ihf Sp.iiii^li ui|MliMii «'l ( M'.m fioin tin* inili l^i the till's!* ol' tin; 
l.sth < » iitiiry ; but Ibr tin* iini,l of tliit ]n rioi] it ocrupii'il :i .sit« 
alxuit mili .-s ili'slnn! fjoiii tin’ pn- -mil piivitinii. On tin* i« inoval 
of tin* I'l VtoOi III iK iiiijMirt.iijri* iMjii.lly il< « ; and it w'.'is fjuiti* 

.ui iii'-igiiiiit aiil pKn-cwlnn in 18:12 Abd^id- K.ldir, who laid linnii 
li'irii in tlin in iglibniirliood, idioMi* it astln*M' it of liis ]»fOVi'r. It wms 
I li'l Hi iiiiii.s b\ tin* Kicjn*li iiiiiliT Marslial CMuii.cl and tin* dukn of 
<.trli-ans in Is.lw, .m l, briiii^ jigain oirnpiid liv Abd-rl-K.idir in 
I'')", was ag.im l■lplnIld in ISO hy iJii'rcuud and baiiioi ifii'ii*. 

M\S(A\li‘K\k ISLANDS, or Masoaiikmias, a groii[> 
in tin: linliaii Ocean to the ea.-'t of Madagasiair, (*oii.>i.''ting 
of Mauritius (lie «li‘ J''r.'inee), Itciinioii (Louiboii), and 
ItodriLUicz Manriliiis and liodriguez belong to (Jreat 
Ilritain, Ih oniou to h’rance. Tlie culhiclive title i.s derived 
from the l‘oite_L!ue.-e navitrator (hirci.i .Mji.scaren]i;i.s by 
whom Lonrbun, at ^il■.^t called .Mascarenlias, w.a.s di.'^covcred 
in loGo 

.\f ASCA RON, .1 fi.i.-, was ])orn'’at Marseilh*s in 1 G.'M, and 
died at his dioce-mi city of Al'i ii in 17().‘k liis father was 
an ud\(x;ate, and he wa-s himsidf intended bu* the Itnv, but 
he preferred the cliurcli. As a iijeiiibcr of the Oratoriaii 
congregathm lie preached in different provincial towns, 
beginning Vith Sanmnr, and in all produced a great ctTeet. 
Then he went to Rari.s and qui(*kly cstabli.shed hi.8 reputa- 
tion at a time when the court, dissolute enough in niuiiiiers, 


hadali'eady begun to exercise its connoisseurship in matters* 
of sacred eloquence. Several complimentaty speeches of 
Louis XIV. to Mascaronaro handed down by tradition, 
lie was not^ however, in the ordinary sense a courtier; or 
if so ho was a very bold and adiroitone. In Lent 1669 he 
preached before the king against adultery in the strongest 
terms. Either from respect for him or to get rid of him. 
Louis made him bishop of Tulle, but ho still continued 
occasionally fo preach and to deliver oraiionB fmbh^es 
before the court His reputation for these was so high, 
that the king not iin frequently indicated subjects to him 
himself. His crowning success in this way was his funerali 
sermon on Turenne iti 1 67r>. He was afterwards translated 
to Agen, where lie died, a.s has been said ; but his appoint-, 
lucnt was not a bullish ment, and lie was summoned more* 
lliaiiunce to [uc.uL before the court, notably in his sixtieth 
year, when Louis said to have remarked to him, ‘‘ Votre 
eloquence n’a pas vicilli.” Alascaron, though the contem- 
porary of I>o.ssin*t, belong-s to an older school of oratory, 
liis style is unequal, and liis taste not always sure, but 
I occasionally he has much vigour. Besides tho Turenne 
I addrc.s.s his fiineral sermon on the chancellor Sdguier ranks 
. as liis chief performance. Tlie.se, with other similar piece.s, 

; were collected and LMlitcd l^y Father Borde, a member of the 
: author’s own coiigiegatinii, in 1740. 

I MASCHERONM, L«>uknzo (1750- 1800), an Italian 
geometer, was piDfessor of mathematics at the univensity 
of J’a\ia, and publi.died a variety of mathematical works, 
the be.stkui>wn of wliicli is his GeomHrit del ComiMtm* 

■ (Pavia, 1707), a boil\ of cun.striictive geometry in which 
: the iif>e of tlie circle alone is postulated. Many of the 
psolutioiis are most iimcnions, and sinne of the constructions 
I of cuiitidcrable practi»‘al importance. 

I Dm* Kiig1i-h nruli'i* will fiiul ii ccpioiLs evtraet from Masclicroni’s . 
wr»rk ill i.c.slir’s ;M nl . p. 204. There is a French 

louislatioii by (’nri ttc (l‘.ni‘', 17!'> , wln> also wrote a biography ol. 
.M.im luToni. 

MASLNlSi^A, a Nuinidian prince whoso history is 
closely intertwined with that of the w’ars between llomu 
and Carthage. With true barbarian iicklencfts, and a keen 
eye to his own inlcrcst.s, he espoused now one side now 
the other, inclining however on the whole decidedly in* 
favour of Rome, .so much .'^o indeed as to bo spoken of by 
Roman oralois and ]ji.*^torian.s as most faithful ally of 
the Roman pco[>le.'’ lie was tho son of a Numidian 
king or chief, ( Jala, wlm.sH tlominions coincided with tho 
ca.'^tern portion.s of Numirlia, and thus bordered on 
Carthaginian tciritory, or what is now Tunis. Ho was 
educated, like many of the Niiniidiaii chiefs, at Carthage, 
learnt liatin and (Ireek, it is .said, and w^as'in short an 
accompliMied as well as a naturally clover man. Although 
his kingdom was iioniinally independent of Carthage, it 
n ally .^toi»d to it in a relation of vassalage ; it was directly 
under Cartliaginian inlkieiices, and was imbued to a very 
considcrabh* c.vtcnt with Carthaginian civilization. It 
wu.s to this that Masini.s.sa o>Yed hi.s fame and succoss ; he 
was a barbarian at lioart, but ho had a varnish of culture, 
and to thi.s he added the craft and cunning in which 
Carthaginian statesmen were supposed i»o excoL While 
yet a young man, he drove his neighbour Syphax, 
prince of western Nurnidia, out of tho country now known 
as Algiers, and forced him to fly to the MoorS in the 
extreme wcf^ of Africa. Soon afterwards He appears in 
Spain, lighting lor Carthage with a large force of Numidian 
cavalry 'against the Romans mider the two ScipiOB. The 
defeat of the Carthaginian army in 206 B.a, which for a 
time at least gave the Roma/ns complete mastery of tho 
south of Spain, led him to desert his old allies and to cast 
in his lot witli the fortunes of Borne. The famous 
Scipio Africanus is said to have cultivated his friendship 
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and done all ho could to sccnrc his services fur liis 
country. Masiniasa now quitted Spain fur a while fur 
Africa, and waa again engaged in a war with Sypliax, in 
which he was so decidedly worsted that he found liiinself 
at last merely the head of a small band ()f marauders, ant] 
was obliged to confine his* rn(weTnents to tin* coast. 
Scipio^s arrival in Africa in 201 gavtj him another cham p, 
and no sooner had ho joined tlie Iloinan general th.m 
he quite crushed his old enemy, Sypliax, and iMptured 
Cirta (Constantineh), the capital of Syphax. Ift n- nerms 
the romantic story of Sophunisba, daiiglitcr tif tho 
Carthaginivin TIusdrubal, who had been procuisid m 
marriago%o Masinissa, but who had .subsutpieidly bccoinu 
the wife of Syphax. Masiriissa, it is said, wctldctl la r 
immediately after his victory, but was required by St i[mj 
to dismiss her as a Carlliaginian, and coiisetiuciitly an 
enemy to Rome. To save lier frtun siicli liuniiliation he 
.sent her poison, with whit.'h she (hstroyed Ini.ciL 
Alasini.ssa was now accepteil us a thoroughly h»yal ally t>f 
Romo, and was confirmed by Sci[»io in the [msse-'^hui t»f 
his hereditary kingdom. Tn the tlecisivo balth; t>f /.aim, 
202 RO., which witnessed Hannibal’s downfall, he ctun 
inanded the cavalry on JScipio’.s right wnng, ami niatcmlly 
assisted the Roman victory. For liis scr\ites on tl ir. 
great day he laid given him. iiinler a treaty willi b'onic, fhc 
kingdom of Sypha.v with its ca|»ifal C’irl:i, and thus iindLi* 
Ron?aTi protection he became niasLer of llio wliolc i»f 
Nuinidia, and his dominions c.omplctely ench)."i‘d tin' 
Cartliaginian territories, now straitened ainl reduced at 
fclie close of the Second Funic War. 

Masinissa was still far from satisfied, and it would seem 
that ho almost had thoughts of amicAing (\irtliage it^df 
with the connivance of Ibuiie. lie .si>aied no oj»port unity 
to hara.s.s and annoy llu^ city by pressing untuir chiinis 
to Some of its best and oldest jio.sse.^sions, and threatening 
j)cr[)t*tiial cncroacliinents. In a war which soon followed 
he was .successful; the remonstrances of Carthago with 
Romo on the behaviour of their ally were answered by 
deputing Scipio to arbitrate in the quarrel, but, as tboiieb 
intentionally on tlie [>art of Rome, no <lctinite sidtlcim nt 
was arrived at, and thus the ndalions bctwu'i ii Masini^- t 
and the Carthaginians w’ore still unfriendly. Ibinu', it ii 
certain, deliberately favoured lier ally’s iiujiist cl liins with 
the view of keeping Carthage weak. Masinissa too was 
^cunning enough to retain tlu^ fru ndshi]) and gooil opinion 
of the Roman [icuple by hel[)ing them with liberal supplic-, 
in their wars in the Fast, with i*erseiis of .Miu cdon and 
wutli Antioehiis. As soon as Caitliagi^ seemed to be 
recovering hersidf, and .some of M.isinissa’s [Mitisans weu* 
driven from the city into exile, his i»oliey was to alarm the 
fears of Rome, till at last, in IF.), war was declared, 
the Third Punic AVar, whieli ended in tlie linal and utter 
o\crtlirow of Carthage. The king bore some part in tlu'. 
negotiations which [»reeedeil the war, and dieil smui afb r 
its commencement in 1 18 n.e., after a life of iiim ty and .i 
reign of sixty years. 

Masinissa wns :iii mMc* ruler niul n »li*eid(>d In iirf.K t or to N'limiili?, 
the of wliirli he develo]H*il, In* t mn .i i.il ;i ji.ipl.- 

W'hioli had hecui lili'h* better tli.tii si phiiid< iiiig liib- iiiio i ^iiili.l 
:iU(l civilized popiilsitiun, and uiit of loblMss jiul ui.ir.ui K i imi'h* 
elfieioilt Jiud ilisciplined soldii is, To his sjuis he lietpu .ille d .i w- lb 
stored trcsisury, a foiinidable ariiiN, soul e\eii \ 11, -rt. t'irti, li 
/•sipilnl, bccMiiu' a faiuous eeiilre of l‘lneiii< inn r\\ 1m t.i- t 

Jilasini8.su ehiiiigcd for the bettir tin- wind** «it .i oumI ji.nt of 

liOi'tliern Africa, lb* hsid imieh of ilie Ar.ib ii.ituii-, w.i^ -uigel.oU 
tempmto, andeipuil to any sniiouiit of fatigue II li.l, lit\ i., Ib-*..e 
was not the lidelity of priiu-iph*, but nu-n ly tb.it of iiMnjioi n\ • \ 
pt'dicncy ; it is in the really gp<^d work lie did fu- bis ,oiiiiiry 
thiit the noblest side of his eluiracter eoim s into di^jdav. 

For MaslnisHii, Livy and Salhist’.i Jti.jnr(ha imi-it In* spi , , <*11^11 ♦..! l.\ 

ncliolai'H. Kiiffllsli r,‘ndiM'*4 iniiy Ik* KStiwit ton m'iv full iiiiulf n. . 

I^ictionarp of Cfassical Jliography \ also lo MuininM'n’a J/isfunt of I ioHli ill), I 
Nlctoulir’a Uctuns. 

MASK, or Masque. See Uuvma, voL vii. p. 131 


AI ASK 1‘. fiA N K, iSiKViL (1732- ISIJ), a .trnm.nivT n.yal 
at (ireenwich for nearly half a centuiv, was In an in London 
()ctol»er fi, 1732. The great .sol u e.lip.-e. of 17 18 .^eeins to 
have made a ile»‘[> impies.si()n upon him ; ami atti-r .^t ml\ ing 
divinity at ’I'linily ( kdlege, Cainbi idm*, id wliuh lie w.i.s 
elected a fellow in 173d, lie dcterninicd to ib M.tr- lnm^elf 
wholly to a.-droiioiny. He early beiMiie- 
Rradley, and in I7<)1 was deputed by tie* llio .i y : i \ to 
make ol)s(.*rval ions id‘ the tranidt of A'lnns .,i il | n 
During tin; voyigi*. he intrndiMTd into niM .1. e '-n 
(letiu-niinatioii of loneituile by lunar <li^tam i .i in ibod 
which Mayirs riMcntlN published laliles ii.i I n .:,1- 
praidically [losvible. In I7l)3 he umhilouk a \o\:r^i 
R.irbinlus to test Hu i ison'.-^ walehe.s, wliuli, lin\M\u, 
he riqMU'ted t*» be inl'iior to tlii* method of Jun.o.^ tor 
determining longilmle. In 17d.‘> lii‘ .Mieeeeded as 

a-trononicr-royal, ami llnii.iiier devoted liinealt willi 
.'“imjnl.ir enorgy to tle^ dniu -. of hi-, i.dlii-i , wliieli lie held 
till his death, Febniaiy I"!!. 

M.i -k. Iviiob first ( (.111 1 de’ : m i. 1 1 ■ oi .ii.'. 1 Ho i iluo’v. a - ‘A 
rrof»*o 1 1 till* I >i i*\ i‘i I ! \ 1. 1, , , I IV- 1 r ! I I r mi m ’ j -ul .i i - li.-.i 

in 1 /no 111 1 In* /*/nl‘o /»/,,. - , ' , , i.| uioin I o i . t‘ 

111 . l.it< 1 niigiiiiil ni< till .1 1 - ! j }.. oil - . 1 1 1 .1 ! •. 1 '■ - li ill t !,'• 

1 i.oi it (d Vi-nus ij 7<n ,1 I- 1 1 7'''‘ I, ..i. I t \ ii , .in • -i. i i-li ; ,i 

1 1 * !i iKi ■ 1 7 t*-), .*tst t «in,.t|i 1- • I 1 . 1 . -1 • ' 1 } M! t M 1 1 1 - ii ' 1.1.} 1 i ! 

birb.M.l,.-, (1701 . Ill 170'. »!• puil.l.'-l - : ii-.-io.. /' 

M-truhr's \vHi.b -..mI.h;. t-.- \ ,iii.ii.N ii-.- • ii.M 

ll. if, in Older ti» f.ieilit'ili' tie* loi'l'." ■ ■ t ! .n • i, . m ,i -- 

t 111 , , s .should be r. ill'll tail d lx f.-it ii .inl j i ■ i , -i od } ul., i . 
ill .1 r'MMi .11 (•' S' ll'le to II i\ e^Mt.io- Mi, i. ' h.i , 'i., i m .,i t '.i' 

A o / - < / . H iittniif , \\ I - ■« I .j .1 ' >v , I , I . I !- 1 I. V - 1 ' ,1 I , ii. I .• n w i 

I I'll*, O'* ot JM.i.ski.l\ le* t 111' .1/. . • ,t ]7''7 w - im''- 

lidi, d 111 17 »>»i. tli»‘ I' I' 111,1 III ',1, lo.‘ \I . I:.|\!i' 

' , ••iilimii'd to '■ iipi miO iid I III' enbl i. .ll ; -M ,il I - i',\ in iil ■ o nn d, 

till' \iiiitnutl Alnnnrn' t,’i 1 " 1 .'t In in 4; b),. M-i Mi !■ !.i> |,|i | ).,{ 

i AilMtln l \ alu.ible SIJI \ It e ubli ll I.,' i» Ii'l 1 U l!..ii..|ii\ 
d.'. mg ll|(» (JoVelllllll'Mt to {.mil bis nl M I \ ll l"l| - !-■'!, I’Jx . ( 1.1! 

d’s ;oid l>i iidli'V s ol'.sei \ .It ll 'US 1 .nl Ihid | 1 ' l i-i'.j.iit,. ii 

w, I, piUdi^ln d .'I -{ ll I 111' I* -i.lt . t Ml I • i \ 1. til 11 \v I- I' • 

;ii I Miiiulalioii and i.i|>id dis-i niiii •! inii (,t 1 ."j : -iio - ul n]. 

\ 111 , Ills wlmii In , 111 tlii'i (i-u'.iuM.U md n • i ' \ 'i.os In-, n .-t 

m -tMMiddi \ .dll,' to .i-t I DiniMii I oidl-.i.i. I .1 ‘j \ d.tli' V-,,'. •/ 

Ids iM,isl l i-l lie; Jii‘,riii"ii m. !,• v. !• '.'.<11 l! • .]i- 

. 1 1 . .ilmy W!is i'arii^'d eii l'\ linn .iTnll.i- '.h. ■ 1 l 'id m iimi-i 

Ml* t li,»di(\d iiiamn 1 , 1 1 o i 11 i* li b, iulmm 11 ' • u "i '/i 1 . 1 1, >11 «i , < - si 1 

III Iiiilli' .lUloFIg t ilii' ob^i l \ di III s ,,l till d.\. lb- inll'idu' I ! 

^ vii.d mijirovi'iM, Mis m tie' u-.. > n ii.-i khi , Ui n 

( ' mi jdi*, 1 lie fii ,'i-* r'liKSin ; wle i "i I ! . » ' ■ m k - ot 1 -1 

Hid he |iir\. lik'd ujH'ri ill, •< M,\ iMiM’dO'i j st > I’n'I-, mii'mI 
I 'lit, W llicil b.ld lu'i 1 .Mil' out ! 11 -I W 1,1 I llX . (V .1 ! < {•• .It . IM_,r I ( i 

hit m di.oiM'l • r. 'Ill,' ll, w iii^l I . ni' nt w 1 . > • e 1 1 i-i t « ,! i \ I 1 
lull ; bill Mask, 1\ lie ilnl II' I !ii ,, il 1 « n . [ ,1, 1 1 ,i. In i77_' i 
‘ n "ji'-d ,*d 1 1 > t he I <1 i .‘sin 1 , t \ til,' I ' III, ne- r-t 1 1 , 1 1 1 i n mi , ^ 1 . i : ' . ■ '1 

I'M I In delei niinal i « mi ,,1 I In' , . 11 1 h > d, n - i ! v I < m ' \ o 1 1 : 1 v s ii 1 

I’Miii'jin r had d('in,ni-l 1 .'l-'.l li\ • X]'. mm m [hd « 1 ■ 

Si'.ilh \meiie:i ;ill'<l,'d the diniInMi ,‘l ll.*' "i- ■ n;: 

I e|ii''i 1 dd\ ; hut his ,ili-i 1 V Ml n-i:s \vi I" not .i;.id> w.!*, 1 ' n - o 

l<>d,'du«e tln'ielimn .in\ ti ustvoM ’ hv ?■ ..I!. M-l. i . ... .^i-l. 

iin'iifs wt'ie iinidi* m 1771 ' ' /' • / . i i 1,7.'. 

I In' .ijiji.ii euL dilh'i fill 'll l.'l J ln' h- 1 .. I , n : , i ii , 1 - , 1. . j .| .m- o 

- I'h -d I he 111, Ml 111 . tin I.' ll'_ ■ ■ If i I 1 1 > •! ' ’ ’In 1 ' 1 ■ ' O . 1 • 111 , . 

' 1 ll U ude ,,bl .liinMl hy 1 1 1 1 e"•l'l.U i, n. I ' >i" VI 1 I 1 . nf • . 1 . . i \ iin ! 

i llulloii dedu, ed by hilii-M-..: ^ ' il'iil'ii'ii ’t'.'t 111* nn O', el t! 

j , 11 fh w IS t •.’! t ini'-s I h il I I j'eif it, I I’l r. l 1,1 id, m;U 1 

* -.Tiiii.it'-'l with i^o'.'iti r .11 . SI n \ tin in,. -> ,.l S, li. li, ■ i., 

: ohl.illieil t 7 for tin* • ' : I h’ I'M .1 ll 'I 1 lt\. Mi7Kii\li' I'-ii.i-cK 
g-.' ll m!f n ' I in v.ii I'M . f I"!' d ■ pf r 1! n-ns, n, i.il b 1 1 • ■ n \ . 

, III' nt ' U tin' h iigl ll ,‘l I ' "I 1 ll ll n, If ,11 M 1 1 \ 'i-i ; n i , ‘ 1 1 1 . • 

j \ mi i ( /V///iiMiJ>/i y. ' ' ' \\ !m h w .1 f ' . 1 . . 

I M isnii .Old l'i\nn in 17'''', in.l l.ijfr tlie ,h 1 ( 1 :■ 1 m ‘ 

] :• 1 ll i\ t* loii-gil nil' "I fo I lOM, M .md IVum /V, ' 
i I 7 '' 7 t ' M • III, I ' nd 1 .Old Vb', h on . ■ - i - . : 

I ' III It lull i»ii f Ih' I'dfi" i' -1 , .111 I In* 1' indi - !i i-i ‘ 1 1 . V 

, ,Mi ninh l lie- -n|.M mti • d> If e ,d ( h in 1 .ll l.’.-\ i ’ ' ' 

I w i-H tl.f bf-inniie^ ,1 tl" go.it I les'iirn:, 1 1 . .* ■ . ■ ■ ' 

; -il.. •' hf, n ,‘sti 11 If 1 .til el 111 ,' eollld ! V . A^ . 

1 J...'i'htn, 1 >1 'Jl I iMd 11;.^ V 1 .ll J' n i m 1 : > : • 

I \1 1 k - b n*' nld ll ii .Il 1 T o 1 h,.' A '('// '■ ' 1 ‘ ,• . 

' li'-l thiif lii'-e |,di.. Miluiin .md III m * .-1 ’ ■ 1 . ' , ' ‘i ’ 

j \ in,', 's . I v'i ■t/u/// u. ' 

1 MASKINUNUE. Sl-o Tiki;. 
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MASOLTNO DA PANICALE (1383-f. 1440). The 
life and art-work of this Floriiiitino painter were related by 
Vasari in a form which is partly demonstrated and partly 
inferred to bo highly incorrect. Wo shall follow the 
account supplied, and in many respects carefully vouched, 
by Messrs Crowe and Cjivalcasellc. 

Masolino (a name wliicli c(>rres[)onds to ** Tommy was 
said to have been l)urn at Panicalc di Valdelsa, near 
Florence. It is m(»re [nobable, however, that he was born 
in Florence itsi lb Ins falber, Cristoforo Fini, who was an 
“inibiancatore ” or wliitewashcr, having been dondciled 
in the l''li>ri iitine ipuirter of S. Oroco. Tliere is reason to 
believe that Toinmaso, nicknamed Masolino, was a pupil 
of tli(‘ p.iiiiter IStariiina, and was laineipally influenced 
in s| \ I L* by Antonio Wiu'ziano ; ho may ]>robcib]y e nough 
Ii.ivi* N t-orne in the setjuel tlie master of Masaccio, ills 
lartii took place in 1383; Ids death later than 1131), 
perhaps as late as 11 ID. The only works which can with 
certainty be assigned to him are a series of wall paintings 
execiiftid towanls 1138, cuininissioned by Cardinal llranda 
Casti^lione, in tlie church of (\istiglionii d’Olona, not far 
from Milan, ami jmother series in the adjoining baptistery. 
The first set is signed as ]vainted by “ Masolinus do 
Florcntia. ’ It was recovered in 1843 from a coating of 
whitewa>h, and is not a little damaged ; its subject matter is 
taken from tiio lives of the Virgin and of Sts Lawrence anti 
Stephen. The scries in the baptistery relates to the lifo 
and death of John the Laptist. The reputation of Masolino 
hud hitherto rested alnu)^t. entirely upon the eonsidei’ablo 
share which he was sii])poscd to have liad in the celebrated 
frescos of the r>raiieaeci chapel, in the church of the 
Carmine in Florcm e ; lie was regarded ns (lie precursor of 
Masaet-io, and by many yi'jirs tlio prcdeees.sor of Filippino 
Lippi, in tlie execution of a large pro[)oiti()n of theso 
w’orks. Xow\ how’cver, from a comparison of tho 
Castiglione with the llrancaeoi frescos, and from other j 
data, it is greatly doubteil wdielher Masolino had any hand 
at all in the latter series. I'os.sibly lie painted in iho 
llrancaeci eliapd certain specified subjects which are now 
cither dc. troyctl or worked over. Of other .irid still existing 
subjects, hitherto as.signed to ^lasolino on the authority 
of Vasari and later writers, the authorship is now inoro 
reastmably aseiibed to Masaccio, — except only that ono 
rromiiartment, that which repnvsent.s in one half Teter 
reviving 'rabitha (or curing JVtronilla), and in tlio other 
half Peter and John licaling a crijiple, remains in siispenso 
between Masaccio and Masolino. In tlie Castigliuno 
frc.*^.cos there is .‘^ome tenderne.ss (jf expre.ssion, ami tho 
nude figures are studied with an amount of care superior 
to their epoch; geiierally tlie parts are well made out, but 
without unity of comp«)sition, or ma.stery of perspective, 
or of contrast and chiaroscuro. The merit of tlie.se works 
is not to bo compared w'ith that of the lirancacci fre.scos, 
unless in tho .single instance above exei‘[)ted. 

'rhe now ascertained facts of Ma.solino’s life arc tliat 
towards 1433 he entered the service of Filippo Scohiri, the 
Floreritine born obergespan of Terneswar in Hungary, that 
he stayed in coiiscaiiience some time iii that country, 
and th it, rctiimiiig towanls 1437 to Italy, he i»ainted the 
w'ork.s in Castiglimie. Thus he resettled in Lombardy, 
not in Florence ; nor is tliere anything to show that he 
returned to liis Tuscan home at a later date. 

MASON, FKA^(’l.-> ( l70t)-l(S71),an American iiiis.sionary, 
son of a shoeniaktr in York, Kngland, w'as born April 2, 
1791^. After emigr.itiriL^ to the United States in 1818, he 
ractised there the trade he had learned from his father; 
ut, having studied languages with his minister at Canton, 
Massachusetts, he iv 1827 entered the Newton theological 
institution. In 1830 he was sent by the American 
Missionary Union to labour among the Karens in Burmab, 


where he trauslaced tho Bible into two dialects of theii 
language, aud also conducted .a training college for native 
preachers and teachers. In 1852 he published a book of 
groat value on the fauna and flora of British Burmah, of 
which an improved edition appeared 860 under tho 
title Burmah^ its People ana Natural JPii>du€ts, Ho was 
also the author of a grammar and voc^oliiiry of the Pali ^ 
language, besides various translations iroin it and other 
Indian dialects. He died at Kangoon, March 3, 1874. 
8ee his autobiography, 77ie Story of a Working Man's Liftj 
with SJeeieht s of Travel, 1870. 

MASON, (JnoiKiE Hemming (1818-1872), A.R.A., 
was born at Whitley, in 1818, the eldest son of & Stafford- 
shire county gentleman. Intended for the medical profes^ 
sion, he studied for five years under Dr Watt of Birming- 
ham ; but he liad no taste for science ; all his thoughts 
wa‘re given to art. In 1814 he abandoned medicine and 
travelled for a time on the Continent, visiting France, 
Germany, and Switzmiand, and finally settli|lg in Borne. 
His pencil was busy with the picturesque scenery that 
surrounded him, and with hardly any instruction, except 
that received from nature and from the Italian pictures 
that met Ins eye, he gradually ac(piired the painter’s skill. 
At least tw o im[M>rtaui works are referable to this period, — 
Ploughing in the Campagna, shown in tho Iloyal Academy 
of 1857, and In the Salt Marshe.s, Campagna, exhibited in 
th(^ follow ing year. After Mason’s return from tho Conti- 
nent, in 1 858, when he .settled at Wetley Abbey, ho con- 
tinued to paint [lalian subjects from studies made during 
his foreign tour, and then his art began to touch, in a 
wonderfully tender aud poetic way, the peasant life of his 
native JCiigland, and especially of his native Staffordshire, 
and tlie honnly liindseape in midst of wdiich that life 
\va.s .set The first picture of this class was Wind on the 
Wolds, and it was followed - along with much else — by 
the [minier’s threi'. gn^ntest w’orks the Evening Hymn, 
18G8, a bnnil o/ Slallordsliirc milbglrls, .seen, their figures 
dark against the sunset, returning from their work, singing 
;is they walk ; Clirls Dancing by the Sea, 1869; and the 
Harve.st Moon, 1873. .Mason had long suffered from heart 
disease, which earried him ulF on the 22d of October 1872. 
In lus work he laboured under the double disadvantage of 
fieble and uncerlain health, and a want of thorough art- 
training, and conseijuently his pictures were never pro- 
duced easily, or witliout strenuous and long-continued 
effort. Hi.s art is great in virtue of the solemn pathos 
w’hich [lervudes it, of the dignity and beauty which it 
reveals in nistie life, of its keen perception of noble form 
and graiuJul motion and <»f rich effects of colour aud sub- 
dued liglit In motif and treatment it has most in com- 
mon with the art of Millet and Jules Breton, and of 
Frederick AValker among Knglishmcn, An interesting 
collection of Mason’s pictures was brought together by tho 
Burlington Club shortly after his death. 

MASON, William (1725-1797), was about tno begin- 
ning of the last quarter ol the 18th century one of the 
most eminent of living poets, but his eminence 'was owing 
to the low ne.'i.s of the poetic Ic.vcl at the time# He is now 
held in remembranco, not by his poetry, but by his having 
been the frijuid, tho literary executor, and the biographer 
of Gray. Born in 1725, the sou of a Yorkshire clergyman, 
entered of St John’s College, Cambridge, in 1742, he took 
his bachelor’s degree in 1745, and seems to have at once 
decided steadily on a literary career, reading little ^ or 
nothing, Gray says, but writing abundance. Pope died 
in 1741, and the aspiring young poet lamented him as 
“Musams” in a careful imitation of Milton’s Lyeidas^ 
showing an ear for the music of verse and considerable 
skill in weaving words together, but not a spark of original 
force. By his Musaeus (1747) Mason attrac^^ the 
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notice of Gray, and through his influence was elected a 
fellow of Pembroke College. JMason was Gray’s attached 
friend, admirer, and poetical pupil to the end of the greater 
poet’s life. More fancy than judgment, and indolence in 
reading, were the chief faults that Gray found in his young 
friend. With his usual penetration, Gray discerned the 
defects of intellect that lie at tho root of the weakness of 
Mason’s poetry. He was painstaking ein)!!-!! ami rmue 
than enough with his verses, his epithets, his plnasLs, his 
figures of speech, his rhymes ; but he was d* lu i.Mit in 
energy of thought, his intellectual gras[» was fci hU*, and 
he accepted and polished the easy suggestions uf fancy 
instead *of exerting himself to lind exact expic- mn for 
his subject. For a modest youth, as Gray dcM iilus him, 
ho formed a great ambition, nothing less tlian the recoil^ 
ciliation of the modern with tho ancient ilnun.i, to ho 
effected by the strict observance of the iinitii ^, and the 
restoration of the chorus. Ills Effridit^ a tragcly pnblidiod 
in 1752 in pursuance of this ambition, i.s conarmtisl 
elaborately upon deeply considered prim iple^, but tin* 
principles are drawn from pedantic books and not. fiom 
the dramatic needs of men, us may be jinlgisl from the, 
dramatist’s opinion that Sliakes[)earc, “ in complianco 
merely with the taste of the time, showed a disn g.ird of 
all the necessary rules of the drama.” Elfrithi is hi'^hly 
“incorrect” in two respects — one venial in a play, Hu* 
otfer fatal; it abounds in anachronistic allusions and 
moral improbabilities. M asons second attempt, ( 
(published in 1759), is mindi stronger in construction and 
situation, but ho did not possess the rare art ot lu.ikiie^ 
his characters speak out of their own thoughts; they t»nly 
speak as Mason the poet might have ilono in their c ircuiu 
stances if his fancy had been (piite cool, ilotli 
and were acted in 1770, when Ma^on IkuI made, 

a considerable reputation by his English (ianh a (a ponn 
in blank verse, first book publislioil in 177-), hi^ //t/o,,- 
Epistle to Sir IF. Chttnihers in 1773, and his ^ o/' 

Gray in J775. Tho plays were not siUTeftsfiil ; Ma-nn did 
not expect success ; his plays were intended to be re d as 
poems. The manager perh:ij)s had hopes from the m)\elty 
of the choruses of Saxon maidens ami Druid.s. 'I’lie sv coud 
book of the Eiujlisk Garden was issued in 1777, tlie thud 
in 1779, the fourth in 17i^2. Mason took orders in ITal, 
and soon afterwards was presented to the \icanue of 
Ashton in Yorkshire, the canonry of ^'()rlv, the pn-Und i»f 
Driffield, and the precentorship of York cathedral. .'\>li(oii 
was hU residence till his death in 1797. 

MASON AND DIXON'S LINE, a line in the I’nKed 
States between reiinsyl Vania on the north and neliw.ne, 
Maryland, and West Virginia oh the south, coincitling with 
39^ 43' 2()”’3 N, lat., and famous for a long time as the 
limit between the “free” and the “slave” States, it. 
derives its name from Charles Alason, F.ll.S. (i7.'b>--'^7), 
and Jeremiah Dixon, two English a.stronomcr.> who, 
between 1763 and 1767, surveyed the line for lM I mll«.*^ 
west from the Delaware river, leaving onlv 30 miles of the 
Pennsylvania boundary to be fixed in 178*2-81. Tins lino 
must not be coiXoumled, us has often been done, wifh the 
parallel of 36" 30' N. lut., which was assigned by the 
“Missouri compromise” of 1820 us the limit to the 
notth of which slavery could not be introduced. 

MASS. ’See EuoM.MtisT and Missal. 

MASSA, or, to distinguish it from several places t.f the 
same name, Massa Cahraua, a city of Italy, the chief 
town of tho province of Mussu, lies on the left bank of tlie, 
Frigido, a small stream falling into the Gulf of Genoa 
about 3 miles lower down. It is 78J miles south ea-t of 
Genoa by rail, and 26 miles north of Fisa. The am ieiil 
part of the city staiuls on a hilL Among tin* objects 
of interest it is sufficient to mention the old ducal palace, 


the new cathedral (erected in^itead of the building de- 
stroyed by Elisa Bacciocchi becauMi it intei-fered with 
the view from the palace windows), tho technical school, 
and the aeuderny of science und litcrafuro, originally known 
as Dei Derelitti. Like Carrara, Massa i-; largely engugod 
in the marble trade; it also muriuf.iLtuns silk, oil, and 
paper. The pojailution of the city was in IS71 ; that 
of the commumi was 15,017 in 1861 and lS,o3l m 

Massji IS first TiimtiMinsl in tfir Utli ctfiiiir,. Mm.i*‘ tin iIdsu 
of tlw loth it. was bi**to\v» (1 by Olh^ lln-, (In.jt »'i ih. ,f 

liiiiii, .uni in coMsnpji iiri* it eaiin* tn br di'liugiii l.- l \><\ .i .is 
•M.issti famnisr. bi.Mii ihr ]asln»ps it p.issul tn tin- in ' i nf 
liimi (hi‘li' <• n’t/ Mn ivhi 'it ainl inoin p-ii ti« i;l •’ i 

of tile .Mrd.i>| iii.i r.iMiilv. Altrr a ])crioil in wii i 1. k.i, 

tlic VistMiiiii, tin- l’’i« -M lii, mill utlnss wiii* sui* iit 

]iiissi'..aMii it O'UiiiP'l, iiMib r l''li)it iitiiic pint: < I imi, t*- \'b :.<i» 

M.iliispma, and liii.dlv tlif ninri.Tgo nf d i 

.' 1 ‘iiiJi U’ltli bcfill/nt \ bii 1 . . lit,*- n .'ll h; ^ h’.ii-'i 'I inidt r 

'Mlnaii'o t'vii.i riiiin b. in-; In I Ic 1 m-i ri r 1 li.ui a bsidal vilJag*' tn ihe 
i.iidv of :i li»i t ifu d t"U M, w.is ill Inns iM.ub’ tin i.ipil.il of 

a p] iiicipalily bv M.i' iiiiili.in It., .ind in IrhU tin iipit.il «if ;i 
dm ii\ ]iv Ij* (ip'ild I l>v till' III .' 1 1 i !'.;<• I /f M ui.i *r»‘ri'sa d<*i ( 'vbfi 
with Itiiki* Imi'oIi* ill. n} Mill!' mi i! p;i-.M-d In till' I‘!stf t.in.ily; 
and alter the ]H‘iii)d nf lln- ^■r< m b Ih \ nliil ion, diirma wlindi it 
li»riiifil part of lln dm li\ nt l.mr.i .l■-.-lL”l‘ I in Napn.* l■tl^■. i i-der 
and brotlirr'in-l.iw, it w o tend b\ tin* < s . et \ i- mi.i to 

l»«‘.i{i ii‘i\ duchess i)l‘ M'i'i' n.i. .M.i. i v\ e. iim*'* m fpi fpal .‘•■efj 
<»idy 111 1 tlioiiL'li t In* di SI ;ii III O tin di^ni*. \ l..id li»*eii 

• iitert.iineif and u'mIi.'iiI hi 17.''7. 'Tin* t«)!*il .ii - .1 of iIk* 

d'n Iiy <»f Massa and ('.niiii.i w.i^ ‘‘i.; .<.ji.iii* iiiile-, df ii •>.» be- 
ii>n/ed to M.iss.i. 

Sm* |.*i />» lA '/.# 7 ’.' < . Vi. 4 iii. .lA / M »/. ".i '.</,( /'/cf m,;... Mi.-illn:. 

/lt< t hn ‘ia Malii^inna <: Liinu:<> < , iii)n 1 .11 m ’ ti. /.'.c’l n --.Ini }> n ini . I'Curtiiu 

til 


MASSACJllJSKTTS 

Coplfrltjl't, hp Jt! ah. > ir i> "f\ 

M ASSAC’UrShyiTS, an Indian nitin' oiiuin.iliy :ippli*sl pi.,tR r 
to a small hillock bordeiing nti Boston Ibirbonr. 
and thence to a rudglibom ing tiilie of linli.ni.-. it i> tin- 
chief political division of Niw’ Kn;.d.iii<l, and one ol the 
oiiginal thirteen ^States of the Aiiuiu.iii rniun. It lies 
for the most part between U) and 42 15' N. lat., und 

7t)' 3tf' and 73 30' W. long. 

Efu/.^irtd Ih.'irripthtn,- It.s aiea, of iiluait 7''^00 Mjuari. 
mile.-, forms in the main a ]>aralltdogram, of lf‘d) miles cast 
and west, 50 niilc.s noith und .soiitli,- with a projection at 
tile south-east and a le.-^scr one at the nortli-east, whicli gi\e^ 
a bic.idth of 99 mile.^. at this ]i:irt, wliei'- it bi-rdns npnn 
the ocean, while the gcncial irregidaiity ..f tliis M.i.st-lino 
gi\cs a sea frontage ol .iboiit 250 inile.^ \o laive navig- 
able river Hows in any [‘.irt, tlnmali the (^oiiiU Ltiuir river^ 
bisecting tho Stale during 50 nnh .s ii.s (‘nur-c. and fed 
wirliin It by scveial Jaler.d stream-, ha> Im-CIi made, navig- 
able for small cralt. Tho 1 loiisatonic, a r .stream, 
ilow.s [larallcl with the Goiinei lii nt, tarther wt^l. The 
two valleys are sepaialed by tin; lloo^.ic range (I200 tt> 

IdlM) feet high) of the IVrk.-hiro IlilK, a part of the 
Appalachian system, and a continuation of the (?ncn 
Moniitams of Vuniiunt. 'rin -c, with the 'raconic vangci 
ell the wi‘stcrn side of tlie I lou.^aloiiic. valley, of which tlic 
IngliesL peak is (Jrcvlock, or Sadiiluback (alnumt 3.500 
ft‘Lt), in the extrenu' iioilh-west corner of the Stale, lorm 
the onlv considcrabli' tlevatcd land. Bordeiing on tin- 
(’onncciiciit. Mount Tom (1200 feet) and a few otlmr iiill- 
foim coimpicnoiis landmarks. Wucluisctt fm :), 

fartlicr cast, li.-o-. from a level eountiy. The !‘■ln< lidl.s 
in Milton an*, the nearest clcviitioii to the eoi.-i. .nd .in^ 
coiispieu'^Ms to navigators iipprouching llostv n • 

Th*.; Me. 'inne runs for 35 mih*s through tin noifli-ea.st 
corner of the State, and alloni.s valuable wale.' power at 
Li'vvcll. Lawrenee, and Haverhill. A few t reams, 

11‘iefid for mill purposes and iirig;vtiou. .‘.eek.the oeeuii 
through liosloii, liuz/unrs, and Narr.igansett Buys, rr.U' 
liing for the most part through a rolling country. 'Tho 
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Routh-east parts of the State arc level, — with a slightly 
elevated ridge (Manomet) soutli of riymouth, — sandy in 
soil, with tracts of forest, largely white pine, and well 
watered by ponds. Ihitween riymouth and Buzzard’s Bay 
there is the most considerable region of iin tamed soil in 
the State, where deer are oceasionully seen. 

South of Cohiisset the shore is sandy, with a few isolated 
rocky ledges and b uihlers. About Boston, and to tlie 
north of it, the sh(>re is rocky and picturesfine. Massa- 
chusetts Bay is a nanio now' applie<l to the gulf of which 
the outer limits are Cape Cod and Ca[)e Ann ; but in 
early days it was ai^pUed to the enclosed lesser bay on its 
Western siil(\ now called Boston Harbour, the lincst road- 
stead on I lie coast. The extreme hook of the Cape Cod 
poniii''Ul.i forms IToviiicetown Harbour, which is an 
oxccHeiit and capacious port of refuge for vessels approach- 
ing Bd^ion. Salem Harbour is the most considerable 
otln r liavcu <»n the bay; while on Buzzard’s Bay New 
Bedford litis a good harbour. 

'Die principal islands lie olF the southern coast. Tlie 
largest is Martha’s Vineyard, LH miles long, w’ith an average 
brt adtii i»f d or U. It has in ITohncs’s Hole o. siiacious 
liaibnur, much froquciitod by wind-bound vessels seeking a 
[Ki^-age round Cajic Cod. Tim island is interesting as the 
scene (d’ Mayhew’s missionary etforts among the Indians, 
and it still harbours a remnant of a tribe. It has a popu- 
lation (i:b)0 in lIS'^O) formerly dependent wholly upon 
rhe sea : and of late years it has become a suiiimer resort 
of much ]»opularity. Farther oast, Nantucket, an island 
of triangiilar shape, 15 miles long and 11 wide at its 
eastern end, is likewise the home of a seafaring folk (popu- 
lation ill IStfO, 57-7), wdio still retain in some degree 
primitive lialiiis though summer visitors are more and 
more atiecting its life. Nantucket Shoals, south-east of 
the ishiid, is a large sandbank diingerous to navigation. 

iLn>l Fanivu — I’lic original native trees and [dants 
did liut vary from wliat is common to New* England and 
nortliLin New York. The presence of a dense [lopulation 
has driven Miiiie out, and bronglit in others, including 
Suin': iiu.vious weeds. The larger wild animals have 
disa[»peaicd except an occasional deer; but small game 
still run', and even within the niuiucii»al limits of Boston 
wihl fi»xcs are i>cca<ii)nally killed. No very large bird.s 
freipn nt the »St:Uc, tliuiiLdi a stray eagle is soim-times si*en. 
Beptili '. of a harnilL'.s kind arc found, and three kinds (d 
vurioinour, snakes, --the hitter even near Boston, particii- 
i.irly ill the Blue Kills of Milton. Fish are abundant on 
tile co'i-t, and the cod i.s soiiielinies used as an emblem of 
t}i'‘ Slate, a fi-uro of one hanging in the Be[»resciitatives’ 
( ’ll mibcr at the ♦State House. The artificial jiropagation 
ami pn. -r;r\ .itiun of salmon and other ctlilih; pond ami riviT 
i^h li.ivu* been of ate carried on siiecessfully unilcr the 
Mipf'i uSion of a State i*umiiiih-iori 

/'y ;/^,7. --iTofessor N. S. Slialer of Harvard Ifniversity 
."lU N ■ “ ( I‘ i>logically as well as topograiihically, the State 
i-j dnid'd into four di.'tricts, which extend fartlicr than 
the. St. it., limits. In the .south eastern part the whole of 
(aijjt' (.‘I'd and Flyinouth county is iiimle up of rcarraiigcil 
glaciid dull. We.'tward, from the shore region to the 
Connecticut, the rocks are of the Baureiitiari, Carnbiiaii, 
ami Caiboniti.roU'. im* -;. The (Vnineclicnt river tlow.s 
tliroiigh a bu'in of 'l’iia-:u: r<;eks, abounding in rcqitilian 
fofUjuints. Wc.',! rd tlii-, hii'in, to the New York lint', the 
.surface •i'j occiipicd by an extensive .''crie.s of highly 
motamurpim'^ed rock>, the age id which is (h)ubtfnl ; but 
tlie '.erics is certainly a.s <*l<i the Silurian. The wlii»le 
huitacc of Ikhe State W'us gn.itly ad’.'ctf rl by the last glacial 
t>eriod, a-i jnuch so as Scotland m Sweden, 

“ The e' taiomic resource.- an limih-jl. An area id about 
‘JOO .^i[uare miles in the south -ea.'.tein part of the ♦State 


show's Carboniferous rocks, containing several coals. Tho 
deep drift coating, the profoundly dislocated character of 
the beds, and the graphitic nature of the coals have made 
mining unsuccessful. Mines of silver-bearing lead have at 
times been worked in the north-eastern shore districts, and 
ill the Connecticut valley, but without profit. Emery is 
now' successfully worked in the western district. There 
arc also deposits of hematite iron ores all along the bonier 
of New York, which arc cuiisidenibly worked. Tlicrc are 
numerous (quarries of sienitc in the eastern parts of the 
State, some of red sandstone in the Connecticut valley, 
and of white marble in the w’cslcrn regions.” 

CUmafe . — The climate is a trying one, showihg great 
e.xtreincs (‘J0“ Fain*, below' and 100" above), with about 
42 iiiclie.s of rainfall. The mean average tcmpenituro 
of Boston is 48" Fahr. In the interior it is a triflo 
lower. Cluingcs are often sudden, and the passage from 
winter to Rummer is by a rapid spring. The ocean 
tempers the climate considerably on the seaboard. Boston 
harbour has been frozen over in the past, but steam-tugs 
plying constantly prevent now the occurrence of such 
obstruction. 

Atjrln(!tu 7 't\- Tlie soil, iixcept in some of the valleys, can 
Imnlly bo called natii rally fertile ; and sandy barrens are 
coimiioii ill the south-ca.stcrn parts. High cultivation, howr- 
ever, lias produced valuable market-gardens about Boston 
and the larger town.s ; and imlii.stry has made the tilling of 
the earth sustaining in mo.st otlier parts ; while the average 
sterility of the siul has doubt le.ss had a strong influence 
in developing a sturdy yeomanry in the rural regions. 

In 1875 G7l,l.*K Urns of hay WTre cut. On the 
seaboard sonic exteii'^ivc salt marshes yield a hay which 
IS much prized. ’Die corn crop diminished one half from 
1855 to 1875. The ♦Stale produced in 1880 1,797,553 
bushels of Indian corn, 15,708 of wheat, 045,159 of oats, 
80,128 of barley, 21,i,ri0 of rye, 07,117 of buckwheat. 
In 1879 tlie average cash value per acre of principal farm- 
crops was §20*71, v\]iicli amount is exceeded only in Rhode 
Island. In the C’unnecticut valley tobacco i.s grown, 3358 
acres being given to it in 1880, jjroducing 5,309,436 lb, 
w’hicli gives • the Slate tlie thirteenth rank in the Union. 
In forty years tlii) sheep have fallen from 384,014 
to 05,123 in 1880 ; and in the same year there were 
139, SO I horses and 174,859 row .s. In 1880 there W'cro 
38,400 fainis, of which 35,200 were owned bjMjccu pants. 
Most of them were between 20 ami 500 acres each, nearly 
12,000 having over 100 acies. 

The ]*opiihitinn funl its f'nnilHloii. — Tin* State Is divided into 
twelve ei)iigresMnii;il Ui^irii-N, raeli to one repirsentiit iv’e in 

the Federal Coii'jjjr.-s, .niid iiig troiii 151,000 to l.S],000 

inljalalants. It is di\jiled :dso into .‘140 towns, and these are 
gnaj]»(d into 1 1 with nn ai^gngato in 1880 of l,78i5,0‘*^5 

inhal»itants, ot \\h<*ni tin; n;itive-l»ni ii are i,aai),504, and tho 
foreu^n-borii 41.^,491. This (Mipulation was divided into 379,710 
faiiiiliir, livin;^ in 2S],lNS dwellings, with iieaily 222 |ieisoii.s to 
the .sqiiaie mile, and h'ss tli.'in an average of 3 acres to each 
pia.Mm. Xc.iily eveiv fiflli persoM is a voter. The total vote in tho 
nn-siilentird ranififiiun of 1 (Sso v\as 2K‘J,51 2. The nninher of persons 
ixiiii within ]ius« tts ninl living in 1880 init of the State, but 

within tln' liniit.s nl lla* United States, was 1,3.5(>,295. The popu- 
lation al pad eeiisilMS li.is heeii — 


into.. 

378,787 

1840 


1 "00.. 

422,8 ][> 

i«r.o 

.... 994,514 

isin . 

472,040 

1860 

.... 1,231,0(36 

l.-'-JO.. 

523,1.'.0 

1870 

..M, 457, 351 

IS.tO.. . 

OlO, lOS 

1880 

1,783,085 

Thrrr 

in 18.^0, 31 rilir.s 

and towns of ever 

10,000 inhiibil- 


ant.^. 

Jiirths avfl DrrftJts. It is eah'ulatcd that to every 1000 inhabit- 
ants the Ihilli.s air ntiae tliaii 23, ilie niarringeH about 8, the dcatli.s 
the r\rr>.', ovei' deaths being nearly 6. In 1880 

14,217 wi je Iiorn, and 15,538 eonplc.s were married, while 35,292 
]/i r.sons ilir<l, al an average age of thirty-two years. Taking 
[♦er.sons over twenty yrnrs of age, tho deaths in S7'i\ yoars were 
187,204, with on average age of 51 *'12, During sixteen years the 
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■vcragfi at death of all conditions was JlO lS yrars. In 

Years tho birth-rate to 1000 X)ersous was ‘JO *‘2, th<* dfutli-rate 

■J9*7. 

Health,— A board of licalth, lunacy, and cli.uity supervises tin* 
public hygiene, and tlio institutions for the ins.iiu- uml |iau|»ers. 
Hy their reports of 1880 it anpears that the piniiiiiit*nt mnsrs of 
death are for the ages from hirtli to tiro diarrlioa, diphtlicihi, 
pneumonia, scarlet fever, and ob.s« ure diseasi-s of the bruin aiid 
intestines; from live to li'n -infiTtious disiMs.-j .,i„i „i,siiiie 
diseases of ehildlmod; from 1(*n to fifteen dijihiheiiu, 
and typhoid fever; from fifteen to twenty- ern) uinpfion 
typhoid fever; from thirty u]>\vaid - imennioiiia and lo.nt diseuse, 
•Nvith cancer from forty to sixty. l*aialysis :ind Jipoph w j',in ;,ft< r 
forty, and after .seventy the greale.^h portion «lie nl ,d.i Tli** 

twelve I'i’incipal causes of fiitulity in all uicei nif ].|i. -d in thi-, 
order: — eonsumptiou, inieiimonii, diphtlieiia, lie.ui di . .t.. . old 
oliolera infantum, paralysis, eiin-rr, sc.irlel hvii, .ipl'diti,, 
broncliitis, and apoplexy; and by the^? disorders <*><) pn . . i.t of 
all dentils oc^cur. Intermittent fevi*r was knoAii in tiie r.nb. r 1ns- 
tory of the State, hnt in tliis centiiiy, beMno KS77, w is pi.e ti. .illy 
unknown, except in tlie form cd’ an oee.isional epi-lnnie ; l.ui -m. .• 
that date it has made ra]»iil pi ogress in the weslem p.iii^. 

I*auperft , — Other tables of tin*, same bo.nd hliow m .lulv 
1880 19,318 paupers were ie<*eiving, wholly or in p.n\ bn d nr 
»Stat(f support; and the same was true of about n( > 01 ) i!i-..iiii> |u immi •. 
The average number of inmates of tlies.’ eiiaritMbb* est.i’.ii-liin. ms 
(State, city, and town) in wa-i 71<)7 persons. At pnbhe .i.j.l 
private insane asylums there were -liiUS e.ises within the y, -n. 

Itiinuif ration .-. — Tlio immigrants iVoui Kuiope. dimng tin- xeir 
ending Septemher 30, 1^80. were 33,()*J(; in numlu r, <n whom niie 
tliird were Irish, and the males in eomp.nisnn w illi tie* t* m d* ^ 
WITH as 18 to ir>. A large part of thii fntlnx mend} pa^-.'il ilminjli 
tffl State to the west. 

J^nniness ami Finance; Cunnncrrr and ‘f l*p (<» 

1830 the couiiueree of the Stale loinid v.nioiis outhu bi -.‘d. ; 
liosloii; but. siiiee then lliis eit v lias iijoie ami mon* n’o- u In <1 ilm 
whole fondgn trade. The wdi.iling bii-aiie.s still lenrnm* 1 in tiil»« r 
ports, and atone lime gave oeen|i;ili<)n to :i tliousaml slin»^. I’ln* 
introtluetion of pefndeuiii giadii.illy diminished this jeMiiio e nf il,.* 
lesser iiorls. 

M'lifi pa«*kiiig <»f pork and be* f was Ibiiin ilv (•* iiti'<l in Iio-f*iii ; 
but, while, now a similar business leiif'd*! .i . lai,;** is*lom‘, it b.i- t. . u 
greatly exceeded in tin' west. Foi' m.niy \eais M.issa* Inn* tn inii 
trolled a vast lumber tradi*, drawing up*m tbe Ime-is nl Mam*-, 
but tlic gi'ow'th of the west lias ehaiig* d the oM * h.mml, <»l (i.el**, 
and Boston cari>enlers now make large ns** of weslfin Inmb. r d'h** 
Amerieuti lra<le w’ith China and Iielia was begun in Sal* m, •iml wa> 
next controlled in Boston, till this aCo WMs lost s*.m** n ml'-* t*i 
New York. Ineommereial ndati*»ns (Inndm f Jiorl nf M.i--a Im • it 
aftaiiicd its liighest inlliiene** abmii, forty y* Mis ag*>, \\li*n it w.i-s 
.selected as tin* .American l*-rminiis of ih*j lii-i st*-i:ii li'p In:** 
(Cuiiurd) connecting Englaml wifb tiie Unit**! Sfai* 1* g !’>•• **11 
lost the commercial pn*stige, then won, by tli*- failui*- *»l 1 I.- S* do 
to devidop railway coinmii ideation with the w* vt, so as lo *■ pi il ih** 
development eUccled by otln r citits. U wa-; betW'‘eii I M():-nd 
that tlie cotton maiiufacliin’s of Ma'^^a* IniM-tts b* g.in 1 i a- nni - 
large proporthms ; ami about tbe .s.im** lim*- the in iiini.n inn- ot 
hoots and shoes cent re* I lien*, an*l li.'ise\ei siin'c indntaip*s! it, pm 
iniiieiicu, much nmre. Ilian one half *)f all lni'its aii<i shm > mimd.i*- 
tured in tho coiinfry being the pni'lm t uf this Si ih-. \;iin, n 
and granite heeanie important ai,li*h‘s of e\p*Ml ; a.n! < M*"" v 
gniiiite, from l8Bh was .s«ait l«) vaiions s*mllierM p'nt-. Ii.i.n.j ni 
importance as a huildiiig stone wldeli it has hai«ll\ h*^! n >w, wiUi 
the later iiiultijilii'ntioii of vai i<*li*>.s of .such stones M*-*ilni*l shi.i^ 
U*gan to ho famed shortly .ifiLi- the beginning of tbe • < »ii n;, . m l 
by 1845 that town enipl*>yed one *piarter *d’ all tin* ‘Idpwind.i . iii 
the State. From 1810 l«) 18G0 Al.assa* lniselfs limit '-bij*’ *'*i'!i*i ii-l 
wicccs-sfully for the carrying tr.nie of tin- wan 1*1, U* I-i*) .'.on 
tons made a large .ship, hnt *after tlm «liseoN*i\ **1 ;;>'ld m 
California tlic si/c of shi[)s inciease*! raiii*Ily, ami (li** Iim s nt tli* ir 
models were moiv ami nn>re ailapted to spec* 1. Tb*' limit i»fsi.,' 
Wfis reached in aif immense (dipjier of 4ri,“»,'i tons, .in'l tin* *:!• ii*- i 
spend attained in U passagi; iVoni San Fram i a o to IV. -ton in . m nl} 
five days, and from San Fraiiciseo t*) Cork in nin.‘t\ tl.n*** <! i\- 
The development of steam navigation for I he r.iir\ing **1 lm _'- 
(targoos has ilj‘i veil this Meet from the si\a IImi*11v l.s j.*r** Mi *•! 
tho exports and iin port .s through Massaehnselts i.s in»w' *.ini. d in 
American hottems. The grain elevat»)r.s, wlii* h pour corn in b'llk 
into ships at Boston to dav for European mark* ls, an* tin* i*-iili 
of tho first attempt at such transportation, m;i‘le in I ‘'13, wlnii 
citizens of Massachusetts sent corn to .starving In laml. 

Coastwise steam lines, supported by Ma.ssaehusi tls cai*il il, b.nl 
run to Philadelphia and IViltimore for soim* y**ai.s hefon* the *i\il 
war broke up other less successful ones, whicii had c*«inni*i*t** l p<at - 
firthor south. When the war anil steam navigation put an eii*l i*» 
tho supremacy of Massaehusotts vvooilcn ships, iniieh «.r ih** •• ipit.il 
which had been employed in navigation wa.<» turned into dcvi-Iopiog 


I r.ailrn.ad facilities, and co.astw’i.se steam lim Aintfoit t** e d.ibli'.h 
! a European ste.am lino faih**!. In 1 ''' 7 J liif* gi*'if to** in llo..!oii. d*;- 
1 si ruyi mg >§ 7 * 2 , 000,000 w’orth of ] Mope 1 1 V, m i*I<- Iitgi*li mn upon ih** 
1 (‘.'ipital of the Stale, and s*;veral \* iin oi .h pir^-viou in hiuiimss 
I billowed, to be .succeeded bv all <‘ia **! bn-jn jn*. pi liiv -liU con 

• (inning, 'riic. ini]»orts of Boston jii.e 1 * •! M 1 - -,i. bm. 1 u 

j for 1 SS(.) \v*‘ie .‘sGa,!; I ; the *’\]i*'it-, i 7 '.i»'*) in i.s-'O 

j ;i *.^*2 stcainsbip; .saib'd fV*iin B*>ston b'l i.i' p*.''i j.< ? . In 

I isostt.ini <‘i.ift wtic owm-<l in wii 1 i • iju* . *if 

1 4 .Sd »17 bms. M.i ,^.i* biiM-tts li.el in .1 ..1 -..d ..f ...*1 

(nliiiig V ni.mii**'! by llST* lin*ii I in 

j mg I** <»!i** p**it, t Il'»m * ' (''r In ni;n k**i'd . .if* \ . •. 

1 fm[.l*i\.-<l In ‘. 1 (V 117 p« 1 -oii^ \\. i.‘ ;i< ti\ < I » * n. i .0 ii in 

! Ii''ln'i i*'‘«, nn.f iL wa*^ *‘^timat(*il that 1 fHijic*! i. 1 . , 

ill* 111 for suppoit. 'I'll*' * ipil.il in\.-f*.l i- .'*‘'11 i.'. I, l.-‘ .1 od i . 

, pnitlm I is w 01 th 1 tl , 7 c". 'i’li-* i**! il l.'i.n *'1 ;''*■>! i'" 

' I'''! w.c, r; 0 ,l.s-_V whiili g'i\i ( ':*■ 1 ! I 'in L .ilf.; 'ifik .1 ' 

■ ^I.lln** III 1 '.■'-o, i.f l.ii-ii.i ln.'i-' nj'.i 'nlt'i, wii 

! li.iliiliti*'s Ml '.li (».' I, 

! \ g* ih'ImI .\i t oi 1 .* 7 ‘k w ith snppli nn'iii of I ih I \ . .i j .nl. .v - *.1 

fill* int‘*»i p*n.iti**ii ot . oiiip.inu'- uii I 1 if, .ind iii 1"0 -;n b ii-i 
. p* *1.1 1 ions, '■o 01 • m ! id. li.'id ii>, 1 I ' I '1 1 1 . .1 lid 1 1 ■ ! . \> I . Ill 

.-•»iiic p.'u t nioniv*li I ult igiil lit I.iti* v . .11 Ii-m ii.iv il noi .in-l it-. 
! at (*‘iid.i nt biMinlicsot liel*' 

: \Vbil<‘ tb*' * ipif.tl *ir lb*' SfMl<* ni.iy ii«>i b iv .!< \i ’..im-*! ewn v* t, 

a. It might, all tlcit is p<»-.-ild'' foi a " m *.1 * n .v i\ * • ■iiiinni 
' cilioii with tin- wt‘-.{. It Ins lo-t.pd. ano ’. > '■ ]»o- d Inge 

f.i* lilt i*‘S ill tin* .‘<t:i I* - *)r fill- M i-H-n [t[ii \ .1 1 b'V ' s • I" \ * n- . a i' i- li 
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for 1880 says: “Tlie tliirtccn States having the largest capital [in 
national hnnksj are Alassiichusetts, New York, IVriiisylvania, &c. 

, . . in tlio order named.” In 1S70 tlu* capital of national banka 
in Massachusetts was J94, 748, 17*2, that of New York being 
$S5 ,706,942. In 1881 there were 242 siiclt banka, witli $95,605,000 
oa})ital, ami $525,827 dividends, and in 1880 they issued $8,'693,885 
ill circulating bills,— IVniisylvaiiia with $*2,030,890 coming nexh 

A report to the coTMini^sioiier of irileiiial revenue, for the six 
months ending May 31. 18S0, shows Ma.ss.T»‘hus»*ttH to have 218 
Kinking and trust euinpanie^, ]»ri vale, bankers, and savings batiks 
(not <iigarii/«*<l uinler lln- n.ilional Iaw\ with an aggregale capital 
of $ri,63S,09i) ; RViM.-ige dt iMiftils to the ainoinit of $*208,82*2, 039. 
Those, liaiiks ab-o luld investments in Unitc^l Stato.4 Ixnids, 
amounting to .$J-2,!>0!»,377. 

Public Ihhl, •<-. —I’ln* ]»ublie debt of the.^iate, .Taniiary 1, 1881, 
was $3*2,799,461; the sinking fuinls, $l3,0;’>0,i9*2**20 ; tbe trust 
funds$'2,M*n,65o 3'lie total ta\abl<' value was $1,1127,855,430*09. 
'The t.iM s pi<id!n*<‘d $4,950,000. The rate, of Slate taxation is 
Jnueli >nia]l(r than that of any ollns* Slate. The State receipts 
were on .ueoiint of leAeiJiie $7,881,198; on account ol funds, 
$5,61 1). 1 18, ol $13, 197j> 16 in all. 

The liosion stock i \cliange sl.ands in vt to New York in the j 
cxti iif of tlie .scciiiilics in wliich it deaks. ; 

CitiA ns of Mass;iclni‘>ctts (16,855 in nnmber'l hold 45,138,750 of 
the United St;ii(‘s bonds, and tlio ]»roi)ortion of liohlers ^23*04 iM*r 
Cent.) to ibe p<»piilation of ibe Stale in excess uf that of all other 
Stales ; New Yolk, whieli is next, shows 20**24 percent. 

in 1^81 the State eont ribiilc*d $*2.699.6S1 as internal letcMiue to 
tlio Tc*l. ral tnasiiiy, heiiig a twelfth rank ainoiig Urn States and 
Territoi ic‘s. 

t^oi'iitl i,st irs. J iitfUcrtuiiI I.ij'c . — Xo statement of tlie inllu- 
cnee whiili M.-issaelnisetls has exerlc-sl upon thci Aineriean j»eoj>le, 
through iiitelleetual aeti\ity and e ven thioiigh vagary, is ecnnplcto 
witlmut an enuimnatioii of tlio iiann*s which, to Aineriean.s .at least, 
are tlie signs uf tliis iidlnenee and activity. In .seiinnc*, John 
'Winthrop, tlie most eminent c»f colonial scientists; J»enjaniin 
Thoinjison (Uoiint Uunifoid); Xathuniel JJowditc h, the tian.shitor 
of l.aplac»‘ ; lienjaniin reiiec; and l^Iorsn the elec-tricaan ; not to 
include an adoptc'd eiti/cn in Louis Aga.ssi/.. In hi.stoi'N, Winthroji 
and Hradfoid laid ilie loniulalions of her stoiy in the very begin- 
ning : but tbe l>es( exaiiijilc of tJie colonial peiiod is Tlioma.s 
Jliitc biiisoii, and in our day, Lanciofl, Spaiks, l*altrey, Uiescotl, 
Motley, and raikman. In poi-try, tln^ jiionecn- of the modern .sjiirit 
in Ameiiean verse* was L'iebaiel Henry Dana; and later cainc 
llryant, Lcrngfellow, ^Vllittie^, Lowell, ami Holmes, In philosophy, 
nml the sciimee of living, Jonathan KelwrinK, Franklin, (’banning, 
Kimason, and Tbe-ode»rc l\uk'*r. In oratoi’N, James Oti'^, Fism..* 
Ames, Josiali th>o“'y' jou., AVc-bsle*r, ClioaO’, Kvorett, SnrnmM*, 
Winthroj), and Wendell rbillijes. In fietioii, Haw tliuiiie* amt Mrs 
Ste»we‘, not t<» c iubiae e* the living ami younger names ol H<m*ells 
and Ablrie’b, In law, St<tiy, raison.-., ami Sb.'uv In polite; 
.selndaiship, 'J'i.k'iioi and Hillaiil. In ait, (^oplcy, (Jilbcrt Stuait, 
Washington AlKlon, William M. Hunt, Horatie) (Ireenoiigli, W. 
W. StcM'v, ami Thomas Hall Wliat in Anieriea was ealleel the 
“ trans<emlental iiiovcriieiit ” whieli s]»raijg out of (lermaii aflilia- 
tions, and swe-pl in its liaiii many seholarly ]ie>isons, ami lesultesl 
in the w ell-know II eommiinit y of Hrook rnrm, umler the h*adeishi]» 
of the kite Dr (leenge Hijde \ was a growth of Massaehn.setta, 
ami in passing away it h-li, ifi.-s|i;id of trace's of an organi/ation, a 
hcntirmnl and an a^piiMiieui for what was (.'allcel a higlmr thinking, 
which gave Lincrson liis fiieiidl\ sympathizers. It niiglit go 
wi»^liout sa\iiig that a e uiiiiiiiiiMfy wliieh fej-stereMl sncli jmm.-^cjijs ami 
feedings w.i.s imt at all tiim-', fiei fiom l iolou.saml uiibalaiie-cel idea-i, 
whieli could iiiaiiguiate' too many dejiartnres from the* common 
< oui.-i* of w isdejiii. 

Kdiuiftnui . — Of the* :j07,3i' 21 (hil*lre*n be‘twee*n live; ami fifteen 
in Ma.>-„u hii-ett.s, *281,757 atteial the juihlic sediools, in aeblitioii to 
25,0jp nv.-i idfc'-ii, ami 1.8:j;j under fnej; while; *27,370 e»f all ages 
atieii l I li;ei li thh*, i e-format oiy, ami j.iivate? se-hools. 'flie* public 
scImh'I^ an- 0 in number; the aeade-iiiies ami jirivate se-boeds, 
4*23. TIh' e.»-t of maintaining llic pnblx* s.dioids is $5, 156,731 jm.i* 
uniiuni. 'flu-, e Apeiidituie* is e*,\t ('cded only in tbej State's of New* 
Ye'erk, Illim)i>,, l‘eiMi-.\ h aiiia, arul (Jbio. It .a little iimre in 
Iowa. A bfianl e.t edii. :iti<iii (tluj govc-rnor, lieufe-naiit-govenior, 
iiiiel eight otluo'.. lia\»- the geiieial ediiige*, ami their w*eM'e*tary :ie*t.s 
as .siij»erinte*mle lit e.f tin- Si.iT*- sv.ste.*in in e'eiiijiimdiem with loeal 
superinte'nde.iits and eummit!. Woimoi are* e ligihle, f.e) tlu'.se* 
lO.-'itiems, and anmiig the- t< uli.-iseif the public sclmol.s thi*y aiu 
argely ir^ exe e-s.s, 716*2 w<.j e-ii .md ]]3:1 men; and eif the'ce»ni- 
bine«l rmnibe*r (859.')' 22*28 li.n .itt'-mbd noimal sedmols. The* inahi 
te*a'lieis on an aveiage I'-e. e :;e;7-.*',t i,c,- iiioiitb ; the women, 
$30 59. The .sv.ste-m imdnd' . «oiMm*.in, nigh, ami normal .sediooks, 
with one; mnlFiial art .Mdioed, mid \arii)us eve ning, industrial, and 
truant s* lio<jks. No <lise;nminalion ii made* as to nee*, rolmir, or 
rcligiou.s view.-.. The aver.ige* atte'iidam.* is 89 cent, of the 
membership. one pti ee nf. ejf the native |K)pnlaiioii 

urc illitcral6. The bUtc iiurmul iiclioo].s, where the teachers are 


trained, ieiT0 fire in number, besides the art schooL , The attendance 
upon them was 841 in 1880. Some of the cities and towns maintain 
their own training schools. Meetings of teachers are held once a - 
month or oftener in various jia^ of the State, for oomnarison of 
views and oxpeiience. - ► 

The high schools are 215 in number, with 18,758 pupils' and 494 : 
teachers ; and other Bcnomlary instruction is given in the busiuesa ' 
colleges, ])rivate academitj scliool.s, and the more distinctive proparo- - 
tory sclfooks, which send their graduates to tlie collej^ Of these 
last the ]no.st iinjiortant Is Harvard College, tlie cluef*departmeut 
of what is known as Ilarvurd University, which includes in addition 
various professional schools, ami other colleges of special studios. 
This nniversity in 1882 had 1382 students, with a Staff of 200; 
oilieers nml instructors ; and of the.so students 823 belong to the 
academic ilepartimrnt (H-arvard College), where they ar<t. allowed 
wide latitude in the ehoii e of the studies pursued. The dosses o{ 
undergraduates are roernited largely from tlie State ; but the esinb- 
lislinieiit of examinations for admission in distant citieSjTike Phila- 
delphia, Cin(‘irinati, $t Jjouis, and $an Frunoisco, is increasing tbe 
proportion who come from otlier parts of the country. Harvard 
University is inaiiily at ('’ainbriime, 3 miles from Hoston, hut 
aonit; of the dejKirl incuts arc in the latter city. 

In tlio extiTine west of the Stale is Williams Colle^, which jn 
IS.HO had 227 students ; ami in tho ( -oiineeticui valley is Amherst 
College, with 339 students. Hostoii University, in its several 
departments, had 510 .stmlciiLs in 1880; and Tufts College^ a few 
miles from llo.slon, an institution siipjiorted by the Univcrsalist 
sect, had 63 stmlmts. Two Koinan Catholic colleges are ihain* 
tained, Ho.ston Uollcgo with 80 students, and Coltego of the Holy 
Ci‘os.s, at Worcester, of abniit the same size. Of the various instL 
tutioii.s for the instvuetiiui id women, two rank with the colleges 
for men. Smith Collegia at. Xorihamptoii, and Wellesley 
not far from Hoston. 'riic ineonic of college funds ($425,958/' is 
only exceeded in New York (.$710,161). 

For agricultural stmlents there aiv. two schools, — one supj^rted 
by the Stiito at Anilieist, and the Hussey Institution, adepartment 
of H.iivaul University. Jn technological scieiieo there is special 
iiistrncti«)n given in tin* Ala.ssaehnselts Institute of Technology 
(Hostoii), the Lawrenec $eienlilie School (of Harvard University)/, 
the Free Institute of Imlnstrial Science (Worcester), and the 
School of all Scieiiec.s (Ho.-,t..ii University). In theology, nearly ’ 
thice hundrcil stndi*iiLs in 1880 w'cre divMed among the schools at ^ 
Andover (iXmgregatiomil), at Hoston (in connexion with thc uni- ’ 
versit3% Alethodist), at Ceudindge (Harvard U niveiaity, non-soc- 
tari.in, and an indepeiideni Fpiseopal school), at Somerville (Tnfts^ 
(’ollege, Uiiivcisah.st), at New I on (.H.iptist), and at Waltham (New •. 
(’hill ell). In law* then* are schools in connexion xvith both Boston ' 
ami Harvard universities ; ami (he same is true of oi\ 

the former being of hoiiKCopatliie temleney. The St^PrWHi^^ll^Pr 
]died with sjK‘cial hcIrhiK ot v.'ii ioiis Other sorts, paiHoularly thbso,*] 
loi deaf mutes, the blind, and the feeblu-mindcd, in whicu hotc*-' 
Worthy imdhodsbavn been employed with success, 

III issotbn United State.s ]*atent otiico issued letters to an*avwagb ! 
of one iidiabitant of tlm Stale in every 1333, a<iegi'coof inveilEtlTC,. 
energy only e.xcccdcd in C.'oiiuccticut, where thc proportion is ono-; 
in 10*20. 

The total receipts of (he tiost-olTiec in 1880 wcro $2,484,692, an ' 
ainount only exeeeiled liy New* York, Oliio, Pennsylvania, and 
Illinois, while the State .stninds seventh in iKipulation. 

77/c Press. —Tho earliest ]irinting in the British ''‘colonies was*, 
done at Camhridge. in this Slat},*, where, in 1640, tho first book was 
ju'iiited, w hit h is know n the “ Hay Psalm-Book,” being a version, 
of the Psahii-^, lor singing, m;ide in tho colony. Camhridge still re-- 
tains its ine eniinencr in the University and Kiverside presses. A 
printiijg-hon.se was m»t .si t up in HosUm till 1674. In the. early 
pait of thi.s eentuiy liook printing was done at various country 
pres.ses ; but at present it i.s all done in Boston, xvhicli, with New 
York and Philadclphi.i, is now a principal centre of tho American 
hook trade. 

A .single number of two sf*])nnito ventures to scatter public intelli- 
geiiee had upjuaied in Boston in 1689 and 1600; uut the first 
regular new.spaper was not estahlislicil till 1704 ^ when the Boston 
Karsirttfr be«aiiie the pioiK'cr of the American newspaper pTftfs. 
There, is at i>reseiit no m!W.spa|M*r of much inlluenco printed outside 
of Piostoii, except thc Siu'imjjield Jkpablican; and even, the Boston 
newspapers are generally lield to l>e behind those oif New York 
and Cineago in i titn prise and ]KJW*or 

In 1880 there w’erc 35 daily nowspaiKjrs, with 33 otlmlnb (having 
till animal eireiilalion for dailies of 86,304,851 ; fCP Woi&Hes, &0., 
of 10,204,537), and 392 periodicals of all kinds issued.' ^ 

IMirarks.-- The State is tho most richly Ptovided^itb public 
collections of hooks (apart from school lihraiie^ Of any jpt the Union. 
In tliL* number of volunios the public library of Boston (404,201 in 
1882) probably .stands at thc head of oil in the country^ though the 
library of Coiigre8.s closely follows. Each of tlinfse-Uoiaries fills its 
eniimerotion, however, with large iiumbeiB of duidicatos,— -that at. 
Washington fi*om those received under tlie Copyright Ac^ and tIM? 
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300,000 volumDs), which has but few duplicates, outranks all others i the reoj'.nt governors, whose term of cmvikmI tlio period of 

Jn the country ill the count of titles, ns It is much the lai-f^cst of all , the* civil war (1861-65), ami who aMpiij* .! ih.- .sobriquet of the 
'*';/(lLmericaA academic collections. Of the eight largehl libraries iu j “great war governor.” 

^^^iheUnitedStates, three are in Massachusetts, tlie liust on A tlieiueinii, I Of th(5 infunibents of the twelve fijin .-s of tbe Feileral 

Tone of the best of 'flie class of proprietary libraries, being eounted ■ Oovenmioiit, Ibis State lias fiiniislied, .sin. .• t be m ■ ,i,i/;iiinmiji(ier 
with tlie two already named. The State led in tlie ionuding <if tin* efuistiiution, .'ll,- a number exee. de>l b\ Vii ;ii,m . tO), IViiu- 
, city and town libraries, 8up)K>iled by piiblii* taxes, ibirty >fars ngo, 1 sylvauia and New York {Hit). 
ndhueinatitutcdmoroofthemthnngxistmull tbentlu'i Suteseom- 1 Tli«* euiolled militu (cvoit ablc-bodir.l m.il,* (i.^diiei*!! 


I ami lolly IIm? ye.im of iigi- iu IS, SO) wi re in numliei, — llu* 

I .irli\e vtiluiilcia* inilili.i iiiiiiibei iiig ii‘il ollii rr- .ind -nrii) eiilist«‘il 
, men, org;iiii/fd in two Inigrulcs, behide.s two uii.it (-n In J of 

eaib-ts, one the govi*ruor’s bi»d\guai.l. 

IIistnni.—\\ i.s [lossilile. tb.at tin* coasts of Al:i.ssacliU'‘etts \\<'i,i 
visited by tin* Nmtlnnen, and by tin* e.iiliist navigator.-* wlio 
lolloweil ('.ibot, but llie evidence is tli.il of loiijeet in e only. 
tJo.‘'iiold left tin* carl ii*st. tiacr* of Engli‘‘li acou.iintanee. on its sbon-s, 
wbcii be (li.scoven-il ami named (':ipe (.'oil in ItiOli. J'ling and 
Ulinmj.Inin later tiacknl tbcm.but tin- m-ip of Cbainjilain i.s li.anily 
iei*ogiii;able Tin* first sutilri.-nl i-.vplouitions fur eurtogiapliieal 
I rci-oiil were ni.iile by .lobn Smith in l»!l I, ami liis map was long 
[ tin- basis - jiarticul.irly in its nomein-latiDc of lali r maps. IVir- 
mam-iicy ofoceiqiation, bouever, dates from the ;ige of the “Alay- 
ilower,” which bi-oiigbl a Iiumlii-<1 nn-n, woim-n. and eliildmi, 

Avbo li:ul mostly li'-loiignl to an Kiigli-b .-i i l of Separatists, 
riiiidn-iting in Voik-'liiic, bwl who bad p-u-i-da jinioil of oxilc for 
!clii;ioii’s sike, in Holland. In lhciail\ w inter of ItJ-JO they m.ido 
tin* roast, of ( ( 'od ; tln-v had intended to m.-dv(^ tln-ir landfall 
f.ii tln-r .south, witliiii (be jin isdn lion of tin- Virgmiii (’onipaiiy, 
will'll badgiauti'd lln-ni a patmt ; Imt st o ss, of pievenled 

tlnirdoii Findiiig tlieuisel\i ' mr w;ni;int in a region 

be\ond their ]iatent, tln \ d.iew wji and '-lein •!, In loro landing, a 
< omp.n t o| goM-rnment, wliii b i > ai nnled tb*- eailie.sl wiilteu lon- 
.stitnlion in hi.story. After sonn-i \[»lo) ition of the • oa-.t they made 
apiim.iuent I.imHng, l)eet>niber til, lii’JIi) hiew .-t\le.,;it ]‘l)montb, 
a baibour wbi<-h liad alieady been naiind on Sniilb's m;ip in 

1616. .V sub.seipn'ut pitcnt tnun lb urn il toi Ntw Kngl.iiid, 

upon wbo'.-e ti-rritoiy lln-y wire, eonl rnied to them a tiacl of land 
wliieb at piesent <-oi lesjiomls to flie .vuitli i ist .'H lion of tin State, 
'flu \ maintained their esidenee as a eob.ny, i 1 i.»ul; 1 i never ba\ing 
aibailer direet from the ejown, nil b’.'.O, wli'-n, iimlfr what i.s 
termed the Fioviueial C’liarfer, ri\nioiitli > olon\ w.is annexed to 
Alas'. lebusct Is. 

Tin.* Ma.ssaelnisi-tt.s (’oinpauy liad been f lined in KiiLdaml iu 1628 


and 

; biued.^ After the one at Boistoii, thatUt Woieester istbebe.st-kuowu 
•jldollectiotis of fair proportion .s arc uttaebed to tin- h-sser eolli gi s, 

. - Amherst, Williams, and Wtdleslcy. The special histone d hbiaiii-s 
^ of the American Antiquarian Soe.iety at Woreestei, the Alassa- 
‘ ehnsetts Bnetorical Society, the New Kiighiml hi.stoiie (leue.ilogieal 
Society, and Congregational hil)rarv, at iJoston, nddeil to thedt jmit- 
znents of the Harvard and Boston libnuie.s, make M.issaelm't-us 
exceedingly rich in books upon Ameiii aii histoiy. No om* of In-r 
; libraries' naa the resources of tlio rarest of early Ameri«*an;i wliirb 
' will be found in the private collection of the lali; Jolin ( 'at ter-lln.w n 
lit Providence, and in the Lenox lihniry at Mew York; Imt, with 
AOKM to 'snob private collections n.4 that ofChaile.s Deam at. C.-un^ I 
bridge, the student of American hi.story is probably at le^s disrei- | 

' vantage in Mussachii.sctt.*} than iu uuv other libiary ceulu- m tin* j 
States, though the value of the I'cter Poive collertiou in the libi uy 
•of Congress is not to bo forgotten. Iu .s.-iem-e, .se.tious of the 
Boston public library and the Harvard library ar- iif tin- mo^t 
. importance, though in ph 3 ".sio.s and mitnral lii.stDi-y the i ..ll.-.-iions 
of tho American Academy of Arts and Seii-nces (lio^nin ami u[ tin 
Boston Society of Natural History may well .suppleun-nt tln-m. Hi 
; private libraries the State may claim uumbet.s, latbenb.iu imli\i- 
'ttuff lichliess, and is probably surpassed liy New \ urk 
‘‘collections. The State itself, iu the Statu House, Ima a eolleitmn 
,,of considerable value, coutiiusl for the ino.st part to 1-iw, j.ul.lic 
; documents, and American liistory. 

. CWtne . — A board of pri.sun commissioner.s (tliree men ami two 
women) ‘ report in 1880 .‘JS21 jiersous in eoufmemeui, 2o;o in 
!)'.^anty prisons, and 1751 in otlu-r iustitutiou.s. In lS7'.i t!i le w< n- 
16,211 sontences for druukcnm’.s.s ; ami during tliu lu^t tw'-nty y» .ns 
''60 per cent, of all sentonee.s for uiimu wuiu Iraec.ibli*, to b pioi, or 
'‘.j840,814, in that time, out of 578,4.')8 seiltenee.s. Of ihi-i .i;'gi« >Mli-. 

832,495 were against cha.stity, morality, ami deei-m y ; .‘•5,.;.’7 
^;ligainst property; and 1656 (iclouiou.s) ami .si, 4-10 (md b bnui.u-'i 
* 'i^ainst persons. Seventy-live per cent, of crimiiici Is aiu bet w • i-n j lu* 

“^^'vages of eighteen and forty-five. , 

Fifes and -Tlie lirc’.s in 1880 won* 1722 in nnmb-r | Ibr tliepui]»oM‘ol jiromotijigsottleuieni^ luNi w England. There had 

fof which 696 W'crc total), ciiu.siug an aggregate loss of j? 1.4.7 1 , 221 , j h<-‘‘n variousminoi uxpedition.s, during tin- t»-w yi .ii.ssim.-eSmith wus 
^Af which 71 per cent. W’ns paid by iusiuum-e eiimp.inirs. 'I’iieeiu-i <'U tin* < o.-ist, ln-lore this eomp.inv , in tin- ruiium inleo^ts, h.id sent 

■fc; nan i.i ... i . . i «... . i? . o\ fi*. 111 1 6 ‘ 2 . 8 , .bdiU Klldieoll. with .1 j'ait}, to wb.lt is imw Salem. 

Tn 16:>0 ibo governnieni of tin iiipinv, witli ipn -lionabb- right, 

tian.stened itself to their (iiiilniN, ami niidt r tin- b-.-id ot .bdin 
\N intbiop laid tin* found. itions rim w of tin* M.is^aebU'et is eobmy, 
wlieii tbe\ liiM .seiih'd Ln'toM il) 1 lie aiiiuniii of lli.it y. ar. Wintlirop 
leniaineil the gov rnor of tin* tobnn, witlisome iiiiemipt ions, nil 
bisde.ttliin It'llb lii.i lir.st rej'-etion enmi iiniii :i pailv of tbeologi 
erd iu\oll whi'-h ebo.se Hi. niv Vam- il ii .-s.! Ibn!\ Vaiiei to the. 
ollii-e. Tin* early liistoi \ w.i.s n inli'n d njiiiet .it tiim-s liy wars 

with Ih'* Imlian.s, tin- elmf of w im b wi fb I’. (jimI Y'ai in 16;t7, 

ami rbiii]/s War in 167.7 r**» ; ;ind tor lx tti-i ' I'luMiung ag linst ibusu 
emniies, .Massa(hns'*tt>, with I 'onnei t i' ut, Mi-w H.ivi n, ;ind Xew' 
I'hmoutb, formed a eonfrderai-y in 161.5, i (.H'ldt juil tlo protot\j)e 
of the laigi"*!’ union of the eitlniucs whi' li eoiiilin-t'-'l tin- War of tlio 
ln’\olution (1777-S‘2'i Tin- siiugglt- with tlie «iown, wbnh ended 
in imh*pendi*nee, began at tlie loiiml.itnm uf the i-oluiiv. with*'* 
;i".nmptions of ]H>wer nmli-r tin* rbartu', - wlin h the colonial 
go\'-iiiiin iil was .-ilway-. tr\ing to ni.iinl iin, ami tin.- (rowu was as 
.'•‘.viilu'iusly fud'-ii vuiiing to e«miilLia' t. 'I'beologn ;\l \ arianeejs and 
<lill''‘i« m es of polite .il \irws L-d t" -oim- emigiatioii of ibu virlv 
oiilonist.s *o Ii’bode Jsl.-ind, To sreinu “more room” led otbcis to 
VO (o (’oiim-' lii 111 , when- tin V esi.iblisbed a bulwark .against tin* 
Huleh of X'-NV Volk. An inio-.nl of the (.^uaki-rs tlistuibed tlicir 
])r.i..! for .sever.il years, and leil to > iob-nt laws against all sneli 
eshi\ I- di-'.-.i-iitii nl.s. After inoie ibaii a lialf ei nt uiv ot sfriiggli*, 
l!;.- trown tiii.-illy .•iniMilIrd tbc 'liartei of the eolony in 16s7. ind 
.iltei .1 Inirf tonipoi.ii\ h\\a\ of .b)s']ih Dudley, a iMii\-' of the 
<-iil<«nv, a‘i pre'.i'h nt tif .-i provisional eouneil. Sir Ktlnni'id A'ldio.; 

\^ V .-’ent over witii a i-oniniission ti» unite X"e\\ Y"ik .ind Xb-w 
England under Ids r’lle His government w.-e, • -.jxni -cd 1 \ i m.ill 
eliMi'-b p-iilv, Itiil. w-is intensely unpo]mhr wi'h ’■..!*!. of the 
p'oj'le; and, betore m-ws aiii\ed of the Iii.e ' «•! ^^ 1 !I^lnl of 
OpMige ill Engl.iml, tin* eiti/eiis of Ho.«-ton lo'.e u' r. 

iinpiisoiied him. and i' i-mbb ilieii old 
iv‘rnn’'-nt. 'I'lien e.iim- .i .stio-..:!' . < innd on in 
'.ise M:ilbi.-r as .igt m of ili* . •.!. :i\. Iu ^ -iilu .such 
goveniineiit, under a m-w eli.ii-u-r. .m woiilil jirc.servc as 
many a^ ptissible of their old liberties. I’lum.'ith colony, acting 


^^erein 883 coses reported unknown, ami in 2‘J4 im-endi.iiy. 
b ' In life insuranco, six Mas.sachusetts eomiMiiies liavu gross a..s. t 
882,239,505 and gros.s liabilitie.s of 8” 7.. 5 16, 55-1 ; while 
[’•jitties organized without the State and doing business within it 
l^ve'8869,996,657 assets and $328,105,15*2 liabilities. 
i? Gwmmumt/Mililia, dr. - Tlie State, under the feileral <-onstiiu 
"tion, sends two senators to the (Vmgics.s of tin* United Stat«-', and 
;^the most eminent men who have thu.s rej»ro.seiitcd llie eoumnm 
wealth have been John (.^)nimy Adam.s, Daniel Web.* , Ibifi 

j^Ohoate, Edward Everett, and (/liarb-.s Sumner. Tin- State s id 

J'tfcitled to -twelve members of the National House of hepn-M-nt.itivi-s. 

'V' The executive depot t men t of the. Sbitc (h»veruun-nt is eonfi.I.*d i.i 
''4(;.gOVeru.or, who is aided by a lieuteuant-governor, and t'iglit otli.ns, 
f^impresenting so many divisions of ibo State, who, with tin- g"\'-iii'r 
Ijpiud lieiltenant-firovcrnor, constitute the exeeutive e.oum-il. 'rin-\ ait* 
f'^oson yearly. There are aho a set-rel.-iry of tin- eoinmon\\e.d!li, 

J-A treasurer, aud auditor. An Jittoriiuv-gem-ral is tin- State’s l.-nv 
'^•ificer. • Thegovenior, as commaiuh-r-iu-eliiuf of the statw mihtia, 

.has a military staff. 

•' The judges are all appointed h^f the govc-rnor, with Hu* ahi'-'- 
and CODSent' of his council, and hold otfiei niiug good hebavionr. 

The highest court is tho KUjuctue judicial urt, whieli li.i-. a t-bif-f 
^tice and six associate justices. Among the eminent jurists win 

.ve been nl tho bead of tliis court are .lobii Ad.ims, q'heoplulus 
Parsons, aud Lemuel Shaw. A su|ierior court, with a ehn-f lu-^tit’* 

'.and ten associate justices, was e.stal<li.sln-d in 1879 Each count v 
has its own coqrts of probate and in.sfdvem-y. V.irious l;iigi*r «-itie.s 
'-hud. towns have police and municipal courts ; while groups ot town^ 
have district courts. 

The* le^iltttive departments are tho .senate, of forty im-nibi-r-'’, 

,^,t^hbseii by senatorial districts; and a hou.se of icpiescntativi-s. of 
^two hundred, and forty mcMubers, elmsen hy di.stricts within tlu- 
^nnties. Th'ese^^two bodies form the gciieraf eouit so-callc.i, w hi. Ii 
tb'eh^en yearly, .and it elects its own ofih-ers. It meets in ilu- «i. poM-il Amlros, n 
' House, !aV Boston, a structure jirominently pl.-n-eil tm ’ , •-"lonial fonn of gov( 

^highest point ofland inthnt city, its dome serving iis an apex to j England bN Im-n-.i^ 
1^0 situation of its sky-line. It was built in 1795-97, but Im-? b. m | a torm of goverumei 
since. Before it are statues of Daniel AVebster. by lk>w ei 
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through its a^rnt in Iwomlon, oncloavonrccl to spcuro a sqmrate July 1775, an<l, stretching his lines around Boston, forced its 
existence by royal cliarter, but accepted finally union with Massa- evacuation in March 1776. Tlic State was not again the scene of 
» liiiM‘tts wlieii .association with New York bcciinie the altorn»ative. any eonflict during tlio war. (lencrals Knox and Lincoln were the 
Tlie ]»rovinee of Maine was also united in ilie nc\v])roviiu ial charter most ilistinguishod oHieers contributed by the State to the revolu* 
nf ]t;iU, and Sir William I’liip.' ( Mine over wi i it, eiimmissioncd tioiiary army. Out of an assessment at one time upon the State.s 

of 85,000,000 for the expenses of tho war, M.-issachusctts was 

who b:id got his knigbf hood be.’;iuse he li.ad raised treasure from a j charged with $820,000, the next highest being $800,000 for 
Spanish \\ reek in the We.st Indies. He was a parishioner of MathcT I Virginia. Of the 281,791 troops sent by all the colonies into the 
in r.oston, and, it was thonglit, received the appointment thiough | field, reckoning by animal terms, MaasachusetU sent 67,907, the next 
Mailier’s intlin nee. j highest being 81,989 from Connecticut, Virginia only furnishing 

Throughout tin' (^inilimi.niee of the goveinrnent under the pro- . 20,078. ^ 

vineial charter, time was a ('onstant stinggle between the piemg.i- • Alter the onlhieak of tlie war a provisional government w'as in 
live ]»artv, Jieadfd 1*\ ilo' I'oal goveinm! and tin* popular party, j j*ower till a eonstitiition was ailojitiMl in 1780, when John Hancock 
whi» eher^hed u ...Ili of their practical indt'peiidcnee under \ became the first governor. 1 1 is most eminent siiecessors have been 

the ('i)loiiial cliaiici, and who wc'pe nnising the sentiment'; which I SamiH'l Adams (1791-97), Klbridgc (Jerry (I810-12k Ldward 
finally took tin- f-i m of roi^taiiee in 1775. 'flic pojuilar majoiity | Kveiett (1880 -tO), and .lohii A. Ainlrew ( 1861 -66). Governor 
kept up flic ft ' liii r ,,f hostility to the lov.al authority in reeurrciit llowdoin in 1780 put down ;in insurrection known fiH Shay’s 
ooinhats m tlw legislative assiinhly over'the salary to be voted to llcbellion. 'Flie Federal ( ’onstitiilion was accepted by Massachusetts 
the g.iv. uicr. Tliesc aiilagoni.stiis w epo from tinu* U^ time forgotten by a small majonty, and its lejeetioii was at one lime inmiinent. 
ill the w.iis wiili tlie Frcin li and Indians, and eaily in l’liips‘s lint M.'issaehusetts In came ;i strong Federal State, and sulferctl 
admini-'tratiiiii l»v tlio iiiifiirtuiiate aiivli'i ilies of tin* .^al“ni witch- he:i\ ily under the F.nibargo Act ol 1807, W’liieh was laid in the 
er.ift d( liisioii. [tnring the earl ot llelldiiKUii’s adiiiiiiist ration, interests ol the dem<»eratie pai ty. '1 lie sentiment ot the State was 
Nmv Vui'k was again united wifli .Ma'.saeliusett'', under the .same alsti against (he wai' witli Fnglainl in 1812-14; hut much ot llm 
executive. The scenes (it the reeiiireiit wars Were inostl\ dishrnt naval siieeixss of the war was due to Ma.ssaelm.sett.s sailors. In an 

fimii Mas*s.a( hiiM tts |iro|ier, either in !\laini‘ or on (\an.idian or upjiortionnieiit ol Iroojis at the time, out of 100,000 Massachusetts 

Ai'adiaii teiiitoi \ . altlioiigli somesax.age iriioadsof tin’ Indians w<*i'4*. was to inrnish 10, -I’eiiiisylvanhi witli 14,000, New \ork 
MOW' and tin’ll made on tlie exposed iVcinti* r towns, as, tor instance, 18,500, and \ irginia I2,()li0, now exeeediigj lier quota, 
upmi DiMiliehl ill 17*il,aud ujh>ti Haveiliill in 1708. Fhij)s, who During tin* inO’rval till the oiitbieak ot the <’ivil war of 1861, 
had succeeded in an attack on For t Kos al, had igiiominiously tailed Massacliusi’ils was foremost in political change or progress. She 

when he led Un* Alassaehusctt ; llei’f against tjuilne in tfiini. The opp(js(*d tin* polic\ whi(h led to lheMc\i(\'in War; hut the State 

later expedition ol 1711 was no less a fiilun*. The most inde- sent one n’ginient ( l<)57 im n i inl() the field, uinlcr the I'oiiimaiul of 

worthy administration was that of William Shirley (1711-49 and Taleb < ’iishiiig. Tin’ 1 .il.t-rty party, fiiieniniier of tho Kree^soil and 
1753-56 , who at one time was tin’ commamlingollieer of the lliiti^h llepiihlican parties, aiose among her peo]ih‘, led on hy sneh nnfii as 
forces ill Noitli Anieiica. He made a l.riiliant success <if the Williaiii Ido>d (laiiison and Wendell FhilliiiS.^ The Federal 

f .xjieditioii against Loiii''l>urg in I7t.‘‘s William l\‘pperell, a Maine ilomin.ation had been siiei eeilcil by the \\ big rule in the Slate, .and 

olfieer, being in immediate eommaiid. Shii hy with .Ma->saelnisetts when its gieati’st cv]»oneiif, Daniel Webster, « lied in 1S52, tin* 
troojis aNo took ji.iit in the Uswego ( x[i( ditioii of 1755; ami M.issji- Frecsoil party was gatin i ing ton <*, and after nn interval beeaujAthe 
chusetts propO'M'd, and lent the < hief as.sisfains’ in, the expeilitioii lo'puhlican li.irty, within w aflili.itioiis, which diTW off ii majoFuy of 
to No\ a Scotia ill 1 755, whn 1 m iided in the leiiiuval joI the Ae.nlians the <dd Whigp.iit\. 'This la'^t political orgaiii/ation cxjdred under 

Her ollicer-* and iroojis jilayi'd an inifioi taut jiart ill the Ciuw II I’oiiit tin* operation, a-* it lo’t al -o its minority by their joining tho 

and .second Louisbiug cxjtcdition 1 17r»8\ Deimunatic lanks. t'hailcs Sumner became the most omineiit 

The begiiuiing of tin* acli\e o[i]io'''ition to the (town may he. exponent of tin* new pMil\, and he h(*eanie (In* St4ite*.s Heiiatoriii 
].lae('d in the lesi^tance. Jed by .lames Oli>, to the isMiing of wiits tin* Fedeial ( ongicss. 'fhe feelings which grew lip aiul the move 
l(j eoiiipcl t iti/eiis to a'-sisL the ie\eniie ollii’ers, t<dlowe<l J.iti-r hv iiu’iits that wi'i'i’ tosle»cd, till they rendered the civil W’air 

the (nitbiiist of feeling at the imposition of the Stamp Act, when incMtable, lei’eived somc'.hing ot tho same implllso troin Massa- 

M!c^s.i.’hns. rt.s took the had in eoiifionting tin* io\m 1 power. T’ chiisetts wliieli she had given a century before to the feedings and 
oveiiioisput ill ’.It this linn* bv tin* eiown w'( n* not of nio\ements lorerniiiiiii, _ nvolution. When the war broke, it 

eihatory tein[»M‘:imenfs, and t he nn’.'isiiies iiistilnfed in ]iaili.imeiit I a\.is her troops who insi leeeived hostile fire in Baltimore, and, 
sei\ed to im le.Mc bitteines^ol fe. ling. Ko\:il tKMipsseiit to Boston i t III iiiiig t In ir luei li.iiiic.il 1 1 aiiii iig lo ai'coiiiit, Opened the olistnictcd 

imtated the populace, wild weie liiglilv e\ci{e<l al the time, when i iMilro.id lo Washington. In the war which was^tliins begun, aho 

an oiithpak, know n a- tin* F.oMoii ma-sacie, ocuiired in 1770, and built, e.piii»i>«Ml, and maiim d many vessels for the Federal navy, Imt 

a hie of fhc.iMnison Hoop-, in X If-'h feme, sln.i down a few eiti/eiis \ «luring llietarly yeais of the conflict she was not allowed anycredit 

annoig the < lowil whn h .'M-ailcd them, 'fhe merchants eomhined . for tliesi* sailois on her «piota of nu’ii ; and, when allowance w’as 
To jueViiit tin* impoi l.'( I ion of good; whii li by law would yield the ' finally made in 1861, she ^-.howed ;i j’l’cord ot 22,860 men W'ho had 
Mown a icvciiue; ami tin' paiiioi-., as tin’ anti prerogative party ' .since 1861 enlisted in the navy. In 1862, out of 300,000 men 
led I hf‘rii’--cl\ e-., oju lied eomiiiiinicat ioii with tho-'C (jf the other ' called lor, Ma-’ ..'n liiMcfts was leipiiieil to furnish 15,000. During 
cohmics through ** . ..minitli cs .if coiiv-jiondem e,” a method <»f the the war all bi ( Iweh.* .small t(»wi.s furnished troops in excess of 

ulmo''t adv'iiitagc thcn-altt r in lop iiig on tin* icvolntioii, b\ inteii- wh.it wasc.illcil f<»r, fin* excc'-.s fhioiighoiit tlie. State amounting in 


Mt\ingtht* ic'-isfameof tin* Towii'. in the. colon}, ami by inducing 
the leaguing ut' tlie otiier /oloiuc'^ In ]77;J a pal ty of eiti/en.s, dis- 
giiise*! .'is Imli.'iiis, and in'fi'caled by jiopul.ir nicehng.s, boanh-'l 
sometea ship-> in the liaibour of Bosttm, ami, fo pievenl flic landing 
(d lln ii l.ix.ible I Migoi -, tliicw them into the sea. — an act kgowii in 
hi'-toiy as the *' l’o-t<iii te i-party." Parliament in letaliation « losed 
the [loil of Boston, ;i (ih which only aioiisnl jijonj bitter 

fit ling in the country towns, and enlisle<l the .sMiipathy of tin* 
otler («»lonies 'I’lc* go\cinoiship was now* given to (Jcncral 
'I'lioinas Gage, w ho (’(Ciimandeil the fioojis which h-a*! been sent to 
Ihision. l-.\ci \flnng loi’»bode<l an outbie.ik. .Most of the families 
of the high' st s(»eMl po-iti«»n werean Me to cxliciiic im-asijic.s, and 
a l:iig>‘ ijuiiib'i wiieiiot ucni om r and beeanie e,\ jial I iated lo}ali*'ls. 
Tlie poj.uh.i ac-ifatoM, at wliO'C head was Saimii-l Adams, with 
whom.bihii if (ijcii. k, an opuh nl im reliant, andoiieof the few of flm 
] it her pi ojih- whodcM I te(| tin i loWlI, le iglle<l Ijilnsclt, -- for'ce*! Oil til 
inovemisit, will- h b. (.iiijc war in April 1775, when B.age sent an cx- 
pcditi(»ri t(> Coij. ..I l.pi.l t.i xingtoM lo de^l I’oy militarvsbjiesaeciimu- 
lafed by the j»af i i..t .. ’I’lii d* t.o hmenf, enmniainled hy Ijord iVicv, 
was ass;inlt( d, ami r'tnim'l with lie.avy lo''^. Tlie country towns 
now’ poqred in tlieii miliiia to (’.ambiidge, opjiosite Boston; fioojis 
came from m ighboniing < olonji ami a Ma isa< liu.^el t.s gi-ijei’al w;is 
]>Ja< ed in eoinmand (»! tin iiogulai force which, with .siip( riot* 
number.'., at (Un e shut, the jo\,il .aimy iiji in Boston. An attempt 
<»f the prijvIfM i.'ils lo .sei/ca eomm.iii'ling liill in f 'hai h-stowii broirglit 
on the Ijatjle of Bniik»]* Hill .lime 17, 1775', in which the proviii- 
<»ials Were (ItiMii from lie* grouml, although they hj.st mm li less 
heavilv than tin* io\;iI troojis. \\ a dnngton, i hosen by tin* coii- 
tiinntal congrev, fo eomrnari<l theairii\, anivcMf in Cambri^lge in 


all t(» o\er 15,000 men, wliile the total leeruits to the Federal army 
I wer«! 159,165 im n, of whidi less than 1200 wi’ie raised by draft. 

' '^rins Slate, as .sneh, and the towii.sspi’iit 812,605,517*19 in thn war ; 
and ])ri%ate contril»iitions ol’eiti/ens are leekoiicd in addition at. 
about .89,000,000. This does not inelnde the aid to families of 
soldiers, paid then ami late.r by the State. » 

Since the close of the war the Slate has remainoil gener.ally 
.steadfast in ailheicnce lo the [uinciples of tho Republican party, 
and lias continued to <lcvclop its le.sonrcc.s. Navigation, wdiicli 
was foiineily the disfimtive fe.atnre, of its lui.sines.s prosperity, 
has, under the pressure (jf laws'and circumstances, given ]>l.a(’o to 
ma nil fact nr-es, and tlm ilex eloping of eariying fiicilities on tbo 
land r:il her than on the se.n. (#1. WI.) 

MASSKXA, Anihu': (1758 181 7), dakt of Rivoli, princo 
<)f Msdiiig, and inarslml of France, the greatest soldier and 
greatest general of sill Na|)i)leon\s inarshulB, and the one 
man who with (.'ducaLioii and ambition might have been 
Napoleon’s rival, wins the son rif a small wine merchant, it 
is said of .Icwish origin, and wji.s born at Nice on May G, 
1758. His jiarents were very poor, and he began life as a 
cabin buy. He did not care much for the sea, and in 1775 
enlisted in the Ueginient Royal .Italien, a regiment of 
Italian.s in the pay of Franco. lie quickly rose to be under- 
ollicer-adjut.'int ; but, hurling his birth would prevent his 
ever getting commiasiim, he loft the army in 1789, retired 
to hi.s native city, and married. At the sound of war 
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however, and the w’orJ republic, liirf desire to sec service 
increased, and ho once more left Italy, and joined the 3d 
battalion of the volunteers of the Var in 171)2. In those 
days when men elected their ofTicers, and ncjirly nil the old 
oomniissioned otHcers were dead or had onii^raled, pro- 
motion to a man with a knowledge of his drill was rapid, 
and by April 171)3 Massc^na w'as chef de bitalllon, c»r 
colonel. His rcginitnit was ono of those in tin* army of 
(general Anselme, which was ordered to orriipy Nit e, and 
his knowledge of the country, of the limgu.i ;;e, and id tlu 3 
people was so useful that in l)ec(‘ml>er li * w.i'^ alreiidy 
general of division. In command of the advanecil ;^niid 
he won the battle of Saurgio in AngU'^t 171)1, e.^itiiiirig 
ninety guns, and after many sueces>.es at l.i-t, on 
Kovembm* 23, 1705, with the right wing of tin* army of 
Italy, wmn the great victory of I^oaiio, in wlii«-li four tliou- 
sand Austrians and Sardinians were j)u 1 hors <lo. romb.it. 
In Jlonai>arte*s great campaigns of 171X1 and 17'.)7 M.i'^srnii 
was his most trusted general of division ; in r irli l.atilo 
he W'on fresh laurels, until the citiwning vii foiy "f niw)li, 
from which lie afterwards b)ok his title. It was d'lniig 
this campaign tliat JUmajiarte give Iiim fin* tith* of 
chh'i de la vlrJnlre, which Im w’as to jn'^tify till li • m<‘l the 
English in 1810. Ma-'sena’s next impf^rtenl si r\ ire w .is 
in command of the army in Swit/erl.iml, whirli nmt«‘i| tin* 
army in CJermariy under Moreau, and th.it in It il\ lUMh r 
J()?ii>ert. There he proved liiniself a girit ginvr:il; the 
archduke Charles and Siiw.irotl had earh b- en snc*rrs-fid 


covered the honour of France. For his groat servo.- 
he was created prince of Ks^ling, and given the jJiineulx 
castle of Thouars. lie was th-n onlereil to Spam to 
“drive tlio Knglisli into tlie .sea." 'I*he t iimpaigns of ISlb 
and ISll, the advance to and the rrlie.ii from 'J’ories 
Vedras, an* well knowm from Xai)iei\ hist. ay, who dots 
full justice to Wellington’s gre.it oi.|»oii' nt. .M.jsm'ii.i Imn 
Self ascrib(‘d his failure to the fn-ijm nl cfln iir-* in-, 

j three .subordinate- generals Xey, Ib wii- r, and .)ii:e-i, .luo 
with some jii'^tiee ; but he ahme* could li.ne i-.M' 

before the lines, and ciuild Inuo nude th-* loui!; Ir.di a 
S.intarem, which eheeki.'il Wellington so thoi oiieiily. II' 
relrrat wa.s as lirndy conducted as the adx.mr •, and -u' 
have been even moie f r iuni[i]i:int, had Xey obryid o'd. i- 
h'veii then lu* was again ie:idy toii \ ]jis fortune, and m ii '>, 
defi-ated Wellington at Fiieiite> dddnoro, tliuinjh jun. I. 
h.iiiipeied by ]’*e>sii'ri*s, Kei'alled wit ft ignominy, hi.- 
pvrstiiTt* gout*, the- old inar.-hal f.lt Ii * liad a light lo .''in 
pl.iin «.»f Xey and of Xa|)oh*«in Iiiiiisril, and, it is >aivi, 
o[»eiir(l conimtinic j 1 ions w it h l■^»nrh^■‘. and thr remnant of 
tlm reniiblican party. Wliethi-r tin- be true oi* not, 
Xajioleon ga\i‘ his gn-itest iiiirslMl i:o nioi o miiplov n.ent 
, in tin* held, Init m.nli* hini iinnly e. muiiaiid.int i>f flu* r’lh 
military di\ i''ion, w ith hi 1 : t. i a^ ' i ai.-riii--^ . 

coinmaml he ill in Id at tin* i ». -tiM at ion ot the I' nirb no, 
wlnn Louis Will <‘on}timiil hnii ni it. and gix* him 
letters of natmaliz-itiori, as if the leader of lh.‘ 

Freiieli armies hml not ceasrd lo I..* an llali'in. Wh.-n 


in Oermany and in Italy, and iiow' turneil ii[»oii .\la -.'n.i 
in Switzcrhind. ’Fhat general hold his gneind \m.11 agde - 1 
the archduke, and then suddLiily, leaving Sonit to f.n e 
the Austrians, ho transported his army to /mieh, wlen*, 
on Sojiteinber Jd, 17id), ho cmtin ly drfcate.l Snu.irotf, 
taking tw’o hundred guns and live fh iii>md priMuinv. 
His camjiaigii and l*iittlo placed his ropiitat ion on a h \**l 
W’ith tliat. of his compatriot Ihm ip.ii te, and he |ii\e 

made the revolulLoii of Ijiiimaire, but he wa^ sim.-eielv 
attaciied to the republic, and liad no anibilioti b -\ond a 
desire to live well and liave plenty of nniiie\ to sp»-nd. 
Bonaji'irto, now first consul, sent him totJeim.i to <*oi*i 
mand the debris of tln^ army of Italy, ami In- i . bl^ 
defended (Jonoa from February to .Time to tin? \riy 
extremity, giving time for Jhm.iparte to • hi- ’H at 

blow at Marengo. He now' went to Laris, 'al-ep* in* .-at 
in the Corps I/gi.slatif in ISO.*!, and defrndrd ]\b'i -an, but 
where- Xbipolean took liLs measure, and did not in’. iliio 
with him. In ISOl lie was iinnh* one of tli-* tll^t ni.n-h.ils 
€)f Fr.inep of the nenv regime, and in ISO’) w js ih‘<*orai -d 
with the Orand Fagle of llie I.egion of IIo?n-nr. In tint 
year Xhijioleon tKM'ded an ablo* geiirr.il to in eh «k 

the ar.‘h«luke Charlc.s in Italy, wliiJi' lie a»lv;m«ed ihioimli ^ 
(Torrnany w'ith tlic grand army. Ma.ssena was rho-- n; ho ; 
kept th ) iirrliduke occu[>ied till he got- news of th** .-nir- 
mider of Ulm, and the-n on 0 <*lober ‘TOtli ntfcily deb ated 
him in the battle of Caldiero. After tlio peace of l’^^^.■'•^blllg \ 
had beiai signed, ^fasseiia w'lis nrden*d to take, posNe-.-^ion of 
the kingdom of Najde.s, and to [>laee Joseph J’onap.uti* on 
the throne. Th>» task done, Napoleon sninnioned .Mas.'^ma 
to Poland, where he as irsual distinguished himself, and 
where Ini for tlie time gave up hi.s repnb] Lean piinriples, 
and was made duke of llivuli. Tu the campaign of I sun 
he covered Himself wdth glory at Landshnt and at Kekmuhl, 
and finally at the little village of Fssling, which he held 
with such dotorminatioTi that Xajmleon had some riglil to 
call his ot-herw'ibc complete defeat of Aspcni a \irtorv. 
When the retreat to the island of Lobau was ordered, it 
Was Massi'iria who covered the broken regiments, and held 
the (rfe du pant ; and on the held of Wagram it was 
Mass^na who, though too ill to ride, directed from hi.s 
carriage the movements of the right wing, and re- 


Xa[»nleon irturncd from f^lba. M-i-.-i'ii.i. jTiibably bv ilir 
ad\i<*e of Fouchr. k< [»t Mai ‘'eilh s •|uii‘t lo await evriil 
the greatol .siavicc le* I’ouhl do thr nu ilnts, but air'i 
w.irds iiiipulrd ti» him as a f mlt. Alt a thi* ^-ri uml 
rr-^toratinn Massi'na was .-.imimnind t«) .^it tai tlic 
martial whitli tiird .Mar.^hal Xey, but, llimigh lie hid bi*'- 
‘ n bad trrnm with that geiiei’.ii, ai'il .il I iibiil- d his own 
di-grare to him, the old sohlii-r would not br In'. loiiiradrV 
jiidgi*. ’rhi.> refii.-s.jl was n.-cd b\ tli*' ro;^ ali.'-ts to cm ‘ii\ 
attack the m.ir.slnl, agairwt whom tie v lakud up rx.^y 
ollVn::»‘i tln‘V could think of, ami wlio-^r \n t.ai* s thry to gnt. 
’This aunoyauer .shoitnnd liis lif**, and on thr 4lh .\ptd 
1S17 thr old lirro ilird. Ur w.i-; bhii' I in IVir-l:i (di.ii ■ 
with only thr wonl “ Mas.-si na " up"ii Id - tomb-toiir. 

hi piiv.il^* lift in<li.!<-iit. go »I\,i.io.i. » o* -iu. it*d. lo. o - ■ 

on thr in-hl nf li.itt!.- Mi n >. .vi-- .i >.. m mu.-, ji'.-rnj.' . 

ic -<»iirco, iiiilcl’.i hg.il'lt*, jit I |i I 1 1\ 1 m . 1 V i‘. .1 1. I .1- \ • ! Ivii.i'v iii'4 w !,. 0 ii ' 

w 1 % it dim Im*;i 1 \\ivs n.i-. in li r liili rn »•. 1 ...* im ■. 

ipjn Kin*-.', of o'M'iio i- .i o-jl • iunp.-o i-a nl \ m-mI, mi I.imi .» I* 

S' •• 'riin 1) III! r .Old V ff' i,' ' ■ , 

1 \ nh. . 1 .s r,<, .1 rinisl v.llll I t.l'* 'M k, oil ’ I" - ' ' O '-I Ij ! I ' ■•f'l IM ’i* I 
S' '• .il ill'* milit ii> lii ot I 111- i-jM ;i ; n i ii j > .i* ling \ -m. - . 
1 * 1 ' mI' liitii -nd S.m I: U i" xn' ll *• ;■ t..* nd»* i lliu .oidmi s 
p. I <»ri il fi imi'Klii |i wilii llii lilt'-i. 

MASS!LL()X, a rily ot tin* rnitrd in Sdiik 

comity, ()hi«>, is .silnatrd on tin* 'I'n -r.iiaw.is, ;i licid .-tir im 
of the Muskingum, communiratr; wiMi J.akr hair by 
thi*. ()liii> iMiial, and forms an unpoitant jnin.tion ba 
Y.irioiis linrs of railway. It wrll known bir its md 
minr.s and white s.indstoiic (juanirs: and it :iIm» cont.dm. 
bl 1 st fiinnu’r.s, rolling mills, fmindims, luachlMc .-In .p 
gri'-t mills, and rxtriiNixr r'-tabli-vluin nt.-- foi thr in inn 
f ietiirr of agi ienltur.d impli'inents, glass, ami piper. 'I hr 
population, 3SI‘) in 1 ShO, wa-; f»S3iS in 1 

.MASSILLON, ,Ik\n iVMTisrK, was bom at n\rir- on 
.Iniir'Jl, U)(>.‘>, and died at Oh'rmont on Srptt iiib**i* I'.'-, 
1712. lb* was thus, except Saint-Simon and Fonlem ilr, 
the longeid -lived of the nirii of the Sircl * tl«* Lon In tjtii.it m''**. 
it is noteworthy tliat, likr tin* majority ot tin* grrat pulpn 
orators of his own and the preerding gcm ration, In* wa-- a 
Koiithernor. 1 1 is father, Franrois M.is^il'on, wts a notai\, 
and lie ai>i»eavs to have been well nUn .it' d. hi IbSl liu 
joined the congregation of the Oratoix, whu h at that time 
had a hiish reputation. JTut, ultliougii he bad thus chosen 
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an ortk*!* where the rules were by no moans strict, he was 
not anxious for easy living or secular renown. The credit 
whicli h<5 received for his first efforts at preaching startled 
him, and he sought a much more severe discipline, one 
iiideeJ which is said to have been of Trai>pisl rigour. 
Accident, how^ever, rn.ule liis literary and oratorical talents 
known to the Cardinal do Xoaillos, who detennined that the 
church should not Io.mj so well qualified a defender. In 
obedience to the cardinal, Massillon loft the abbey of 
Septfoiids, rejoined the Oratory, and was iiitrudueed to the 
rarisian seminary of Saint Mugloire in 1G9G Ho wa.s 
soon set to work to preach in *1110 Paris churches, and hia 
reputation spread rapidly from city to court. He preached 
befoi e IjtKii*^ XIV, lor the first time in Advent IGIJ!) He 
«uado a piofouml inipre.ssion, und it is ioi)orted that Ids 
•generous elder, Jlourdaloue, from whom Massillon himself 
iiad le.irnt much, said of him, “He must iucroase, but I 
nui.'l decrease.” His fame, however, did not lead to 
inifiuiliate preferment. In the first jilacc, the Oratoriaus 
wcie »»n bad terms with the Je.suits, and were considered 
too liberal to suit the reign of gloomy pietism and severe 
orthodv>xy in which Louis’s dissolute life clo.setl. In the 
second, Massillon was neither a flatterer, nor did he resort 
to (he abrupt denunciation of vice which had succeeded in 
the case of some of his predecessors. Indeed, in the last 
years of the reign there wa.s nothing (so far as the king was 
concerned) to denounce, unless it were an excess of ortho- 
doxy. ]..ouis’s famous saying that other preachers made 
Iiim pleased with them, but that Mas.silloii made liim dis- 
pleased with himself, ma}’ have been merely a mo(^ but it may 
also J)avo expressed an involuntary truth. However this 
may be, Massillon, who perhap.s desired no offico, received 
none a* long as the old king lived. The regency was much 
iuiore favourable to him, and in 1717 he was nominated to 
the see of Clermont, with the additional honour of being 
commis&ioiial to preach the next year’s Pit it CaruHf^ or 
series of hliort Lent sermons before the j’oung Louis XV, 
Bishop in 1717, Lent preacher in 1718, JMassillon rt'ceivcd 
in 1719 a yet further honour, though thi.s time a secular 
one, by being elected to the Academy. Various causes, 
however, C(»mbined to remove him from J^iris. His own 
Btandiiid of duty wa.s Iiigli, and he was not likely in any 
•case to have accjuic.^-ccd in the position of a non-resident 
bishoj* ; link court grew more and more dissolute , and his 
advance in years must have somewhat disqualified him from 
preaching and travelling, lie delivered but few .sermon.s 
in Paris after the Ptlit Curane, and preached there for the 
last time in 1723, when lie pronounced the funeral oration 
of the duchess-do W'ager of Orlean.s. The tw’enty years of 
life which remained to him wxrc spent at Clermont, where 
he wa.s dihtinguiahed for all good w'orks, especially for 
exacting the miniiiium of episcopal dues and expending 
the maximum on charity. 

w olkb Jire made up for the most part of sermons, lee* 
tun -, synod.il addn sses, and tlie like. They haw, been repeatedly 
i-dit- 1, and ai'e fjisily acecshible in' two lar;;u volumes published by 
Didiit Ab a })ulj)it orator, if not a.s a theologian, Mrt.ssilloii ]»rob- 
ably d'‘w»'iv»:s the higliebt rank among Frcm-hiiieii. Hi.s style, is 
very iieiirly uniting tin; polish ot the later age of Loui.s XIV. 

with tin; vigom of the earlier. His thoughts are original and just, 
ainl iho an.ui^rf*m* iit of his diseourso.s lucid and oiderly witliout 
being unduly .soholustie. He has u-susilly been contrasted with.his 
jirc<hi<;essor litjurdaloue, the latter having the credit of vigorous 
denunciation, Massillon of gentle jiersuasiveness. I’jUt few preach- 
ers can have e.\e„*llij»l him in vigour when he rliose to be stern. 
B»*side.s the Pdit his seinmns on the Prodigal Son, on 

Death, for D.ay, for the Fourth Sunday in Ailvent, may 

bo cited as perhaps Ids inriF-tciydeces. But in inith Ma.ssLllon is 
fcingularly frce/lrom inctpndily. His gieat literary ]>ower, his 
repul lit ion f|fr benevolence, and liis known toleration an<l dislike of 
doctrinal disputes eau.sed liiin to bo mueh more favourably regarded 
than most ^hurehmen Wy the phiIo.si>phes of the ISth century. Ho 
acjyuircil the .surnamo of the Racine of the puljat, but extreme purity 
•f style is almost the ouly ])oiut of contact butwocu tho two writers. 
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MASSINGER, Fhiup (1684-1640), one of the most 
prolific, scholarly, and powerful dramatists among the 
immediate successors of Shakespeare. He was born in . 
1584, went to Oxford (St Alban’s Hall) in 1602, and left 
in 160G. This is all that is known of his early life, except 
that his father, as appears from the dedication of one of 
his plays {The Bondvi(Oi\ was in the service of the 
Herberts. That his father’s service was not menial is 
proved by hi.s having oiicc been the bearer of letters from 
the carl of I’cnibroke to the queen. The industry of anti- 
quaries has dis(JOverc(l only one little fact about Massinger 
between his leaving Oxford in 1606 and his having a , 
comedy performed at court in 1621. This fact ie that he 
joined with two dramatists, Field and Daborne, in asking 
ail advance of .b'G from the theatrical capitalist, Henslowe. 
This painful request, the date of which is conjectured to 
bo about 1614, sets forth that the three petitioners were 
“in unfortunate extrcmitic.” In his part of the document 
Mas.singer says that ho has “ever found” Henslowe “a 
true loving friend.” The expression seems to point to 
liis having been connected with plays and playei’s for' 
some considerable time. After 1621 many of his plays ' 
w’cre acted and published ; but from the tone of his dedica- 
tions it is to be inferred that he was often in straits. The 
entry in the parish register of St Saviour’s — “March 20, 

1 639-40 - buried Philip Mas.-iinger, a stranger” — may’ 
mean ouly that Massinger w'as not a resident in the paribh; 
but it is sadly out of keeping with the dramatist’s place in 
the respect of posterity. 

In the barrenne.ss of authentic fact, conjecture has been 
bii.sy with Maosinger’s life and character. One of the 
questions that have been raised about him, — whether or not 
he was a Boinan Catholic, — leads to other questions that 
have more tlmn a personal interest. Attempts to fix the 
political or the religious creed of a dramatist are generally 
fiincifid ; as a rule, when a critic finds an o[)inion expressed 
by one of a dramatist’s personages with exceptional and ' 
striking force, he junip.s to the coiiclusion that the dramatist: 
must have held tliiso[)iuion himself as a ruling conviction.- 
The evidence that Massinger was a Homan Catholic at a 
time when the creed w'us held under pains uud penalties 
is of a more serious kind, though not conclusive. It rests ' 
upon three of his plays. The Virgin Martyr (printed in'- 
1622, acted before 1620), The lienegado (acted in 1624), 
and The Maid of Honour (printed in 1632, but probably 
acted earlier). In the first of these Mas.singer was assisted 
by Dekker. AVhether or not the author was a Roman 
Catholic, it is certain that oidy a Homan Catholic audience 
could bo expected to enter into the spirit of those plays - 
and applaml at the end ;• and they are very remarkable , 
theatrical phenomena to have a[}i)eared in the reign of 
James. 

Tlie Virgin Martyr^ fouiidful on tlio martyrdom of Dorothea in 
thf! tiiuo of Diocletian, Ih, in cifoot, an old miracle play in five acts. 
The duvil hiiii.sclf on Hu; btage,-- dirst in human shape as the 

servant uf a ]>crsccutor, hunting out victims and instigating tho 
m^t ennd toitiirc.s ; aftc.rwunls in “a fearful shape with fire 
llai^liing round liiin. Tho pjigo of tho martyr Dorothea is an angel 
ill disgui.so, whoal.so appears in lii.Howm proper ahape before the end 
of the l»lay. Dooithca i.s tortured on tho stage in the most revolt- 
ing fashion, dragged about by tlie hair, Kicked, beaten with 
cudgels, blither page Angelo stands by, and she is miraculously 
preserved from hurt. Otlier niiraclcs are performed on the 8ta|K. 
A perseeiitur IaIIh down in a fit when about to proceed to subject the 
martyFs coiisUnry to the foulest trials. In the last act a buket of 
fruit from i)anidiso is brought on, and the chief peraecutor eating 
of it is wholly changed in spirit, and drives away his diabolic ser- 
vant by holding up a cross of ilowera At the dose the martyrs 
appear in white rones, transfigui-ed. The Virfrin MaHyr further , 
resembles tlie miracle play in the coarseness of the oomio scenes in- ^ 
tended to illustrate the power of the devfi over the most base and 
grovelling uatures. Tho tone of tho play throughoat is serious and 
lofty ; the passions of the persecutors and the heretic devotion of the 
martyrs ore given with great dramatic force. This is a very 
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tomarkable play to bare appeared suddculy amidst the run of seen* 
lar pieces. It seems to have been popular, and was several times 
, reprinted before the Hestoration. That the JUm^ju^do should havo 
found favour is still more remarkable. In itself it is a ]>owerfu11y 
constructed play, strong in character and incident. Aljissin"cr’"fl 
.leaning to Roman doctrine is supposed to bo shown hy liis inakinj; 
one of his horoincB— a converted Turk, a sultan’s sister experienco 
complete spiritual transformation after receiviu«< tlio rite of UaptLsm. 
But there IS a more supjgestivo and stranger fact than this. The 
hero of the piece, Francisco, is a Jesuit priest, treated with piofound 
respect throughout, a man of noble vmscllish aims, ninuin*; all risks 
to save and gain souls, exercising tho strongest moral iiillufincc for 
the wisest and most benevolent purposes. Francisco’s iniluciice per- 
vades tho play, and is crowned with triumph at the end. lie sails 
back to Vtfiice witha noblo lady rescued from the iiilid'-I, her virtue 
rotected by an amulet during her captivity, a n*m*ga(io military 
ero restored to his country and the church, a ijnl)lf Vnicliaii 
rescued from spiritual and physical ]>oiiN, tin- beautiful sister of the 
sultan converted to Christianity. Thai a London auilicncc shoiiM 
have tolerated this glorification of a Jesuit within twenty y« ars of 
the Gunpowder Plot is an extraordinary fact, of which tlu* cxplan i- 
tiou is still to seek. In the Maid of Honour the h(‘ruiiic relieves 
a highly complicated situation at the end hy t:ikiiig the wil, giving 
a third of her property to a nunnerv, a Ihinl for pious use.s, and a 
third to an honest, faithful, but to her unattraet ivc lover. For tin i 
she is held up as “ to all posterity a fair exam file for noble mai Is to 
iinitato.*' Only an audience of very pious Catholu s could Jiave 
sympathized with such a conelusioii. 

Such plays show that ^fa-ssinger, if not a Junnau 
Catholic, was at least not blinded by the popular hatred of 
they^, but could dwell in rapt admiration on what w as noble 
; >an4 lofty in the motives supplied by the Homan riiurch. 
The strange thing is that he found a manager to proiliu o 
. these plays, or an audience to tolerate them. Jt may be 
doubted whether Wa-ssingcr was ever a popular rlrauiuti.st 
His poverty is not indeed coiiclu.sivo on this point, fur tlio 
; ‘ prices paid for plays were so small that a dramatist could 
hardly make a livelihood by play writing, uiile.s.s ho was 
, also an actor or a theatrical manager. But the be-)t 
■ qualities of his plays appeal rather to thoughtful politicians, 
‘moralists, and students of character than to the sinqde 
- feelings of the ordinary playgoer Only one of thun, J 
' ISftw Way to Pay Old Delds (printed 1G33), has kcfit the 
;\.Wage, and that chiefly bceau.se the leading charaeler, Sir 
j^XJiles Overreach, a sort of commercial llicliard 1 II, a com- 
' 'pound of “the lion and the fox,*’ provides many oj)f)ortiuii- 
ties for agreat actor. Like all llas.singer’s ])Iay.s, it is mo.st 
ingenious and effective in construction, but in this as m 
s. others he has been more intent utxm the elabor.ition of a 
' plot and tho exhibition of a ruling passion than ujiou 
winning the love and admiration of liis audience for licnu s 
,and heroines. The other pcr.sonnges be.sides Sir Giles arc 
(hither conventional comic figures, or dim, feebly outlined, 

‘ uninteresting characters. The a'fornied prodigal and the 
' two pairs of lovers who outwit the cunning diplulnuti^t by 
simple means seem poor, joylcs.s, bloodless phantoms when 
put side by side with the rich life of Shakespeare’s youth- 
ful lovers and reckless scapegraces ; they are more foils to 
Overreach ; their life is not displayed, it is only indicated 
in the dialogue. With the vxception of tlii.s play, all 
Massinger’s have been relegated to tho study since liis own 
time. The Fatal Dowry (printed 163‘J), in which 
Massinger had ftie assistance of Field, was partially 
resuscitated by Rowe, being made tho basis of the Fair 
Penitent In Massinger’s o^n judgment, the Roman Actor 
was “the itmet perfect birth of his Minerva.” It is in 
elSect a study of the tyrant Dornitian, and of the results of 
despotic rule on the despot himself and his court ; the 
. intrigues and counter intrigues, the rise of sycophancy, tho 
!^.fall of honesty, the growth of the appetite for blood, the 
•^%roWth and final triumph of the spirit of revenge, are 
^exhibited with great power. Among the dramatists of 
'/that great period, Massinger comes next to Shakespeare in 
the art of opening and developing a plot. The Bondman, 
; ik% :Jiuh€of Milan^ and the Great Dme of Florence are also 


favourable specimens of Jfassinger’s power. But wliat w^as 
said by one of his admirers in the doilication of the City 
Madam is perfectly true, that, “ though ho composed many 
plays, he wrote none amiss.” The manners and the 
characters arc always clearly conceived, although tho 
dramatist’s strength is put forth in tlu^ jMirtrayal of some 
one ruling passion. The action alwii}s mnrrln.s forward 
steadily, w'ith as little as possible of irrelevant digre siun ; 
so steadily in fact i.s the main piU’poso pm>u» il as to pro- 
duce a certain air of labour and constraint. The hnguago 
is never mean, and never turgid , in impas.^iioned situations 
it wants lire and directness. If the stage were ever delibi - 
rately employed as an historu’al selnud, frequented by 
audiences anxiou.s to get a clear and vivid iinpre.s.^lcn of 
impijrtant situations, going to the tlieatro not to be 
intere.sted against their w'ill but w'illing to bo interested, 
the dramas of ^rassingcr would furnish e.vcollent models 

iSeveral of Ma.'sSiiigrr’'^ rw) h)iif,n r rxt.iiit Fight of them 

Were among tho.se ilestioyed hy W.ii Imi ( otik The iin>.sl 
recent edition of Ihosi* rcniAiniu", niiieteeii in miniher, is Ciiniiiiig- 
ham’s (1870). Ciillbrd eilitod Mii.s.siiigt i \\jlh giv.it e.nT (W. M.) 

MASSOllATT (n^Dtp), better M \ssonKTH (H-iDO), a late 
Hebrew word meaning “tradition,” i.s tlie lecliniral teim 
specially applied to the tradition by which .lewi'^h 

scholars (Massorets, sought to fix the cor 

rect writing and reading of the bxt of the Old 'Testa- 
nuuit An oral tradition on di^puted [joints of iliis sort 
naturally existed from the early dins of the Jewish scliools, 
but the use of a WTitten Massorah iu notes on the margin 
of Bibles, at the end of Biblical codici s or nf the indi>idual 
books contained in them, or in sepiuute works !ii»pi’iirs to 
liave followed the introduction of tlie vowel polllt^, and to 
have been intluenc(?tl by similar labours of Syrian M-holurs. 
See IIebrfav Langua(;k, vol. xi p GUO 

MASSOWAH, or Mi:.so\vaii, a town on the Aby-ssmiin 
coast of the Red Sea, on a small coral i.^land of the same 
name, in 15'* 30' N. lat. and 39" 3U' li long. The height 
of the island is from 20 to 25 feet above the sen, the length 
does not exceed .1 mile, and the breadth is about \ mile 
The wc.stern half is occupied by the town , in the eastern 
half are Mohainniedan burying-groiinds and di.-sniantled 
ci.'jterns. Most of the ihvelling hou.ses are mere .straw 
huts ; the mosque, the Homan Catholic church, the ( Invcni 
ineiit buildings and custom- house, and the, ri"'idenee.s of tlu' 
[uincipal merchants are of stone. Water wa> torrneily 
scarce, and had for the most part to be carried frnm tlie 
iiminland ; but in 1872 an ancient aqueduct IVnio Mokullu 
was restored, and cv)ntiniied by an embank meiit to the 
town Besides the original l^thiopians, who s|)(‘;]k a Tign- 
dialect corrupted with Arabic, the population, e.'.tiniateii 
at from 5000 to GOOO, coniiiriscs Arabs from Yemen and 
Hadrainaut, Galhis and Somalis, and Hindus from Surat 
The trade, which consists mainly in exporting Indus, butter. 
Abyssinian coffee, and civet, and ini[)orting hairopcan and 
Indian cotton goods and silks, increased in value from 
about v£C5,000 per aniiuin in 1S65 to from X210,l)00 to 
cT280,000 between 1879 and 1881. 

Tho island of Massowah (IoimIIv Base) has probably l>o‘'n inlialiitvfl 
fnmi awiy early dalo. It wasatilassoWiduMatyua, asthfvcallctl it ' 
that the ForUigiiOhO lamlfl in 1542 umUr CliristcN.uul.i rip- 

lunMl hy thi*Tiirksiul.^»57, thei'slaml hasromaiiK'd nioi't ni li sliifllv 
iiTuikidi j)o.ssessU)ii (‘ver .since. Amililtiryiolonv of I'x. in.mi - 1 ttli il 
at Arkiko was appointed, not only to defend it in f.i.M' .itt.ick 
from the inainhimh but Ui keep it .supplicil with w if( ’• in o* iitn I'oj 
§1400 per mouth I'loin the lowiTh customs. For sinu- v;,., ui tin- 
cIono of last century ^lasMiwah was held liv ihe rlnuf of M'vut, 
and it afterwanls passed under Melieim-t Ali of I* . ^Tlio Tuik^ 
wen* leinstated about IS.OO, but in lSCr> tlie\ li-'inditlthc 
h;n k to Kgyj)t for an niinual tribute ot 2\ nfillion pi.isiiA^. 

^ooliruroa Truvels, vol. iv. ;Ileuglin in IVtenn in n’.-. .l///'/o duiitjcu^ 
IStiO; l{a.ssnin, Mission 1^09 , i\aiia/.zi iuAWiu 

Antologia^ July 1880, 
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MASSYR, or Matsyr, Qttinttn (146G-1530), was born 
at Louvain, wlicre he first learned a mechanical art. During 
the greater part of tho li)th century the centres in which 
till! painters of the Low Count riea moat congregated were 
Bruges, Client, and Brussels. Towards tlio close of tho 
same period Louvain took a prominent part in giving 
employment to workinon of every craft. It was not till 
the o[>eiiiiig of tlio IGtli century that Antwerp usurped tho 
leul which it afterw inl^s niaintaineti against Bruges and 
Ghent. Brussels, Mcriilin, and Louvain, intin Massys 
was ont* tlic iii'.t men of any note who gave repute to 
the guild ('f Antwerp. A legend still current relates how 
the smith of I.ouvain was induced hy affection for the 
daiiuditcr of an arti-^t to clninge liis trade and acquire 
prolicicncy in painting. A loss poetic but perhaps more 
real verdon of the story tells that CJuiiitin had a brolher 
with wlmni he wa.s brought up by his father Jn.ssc Massys, 
a smith, wlio liehl the lucrative otlici's of clockmaker and 
architect to the munirit*ality of Louvain, ft came to be a 
(juc^lion whicli of tho sons sln>uld follovv the paternal 
business, and which carve out anew profession for himself. 
Josse the stm elected to siieccod liis fatlicr, and Qnintiii 
then give him.self to ttic study of painting. But it is not 
iitiprolMble that as ho Jived in an age when single 
imliviilirds were cunning in v.^rioiis branches of design, 
(^>iiintin was equally familiar w’ith the eliisel and lile 
or the brii>]i and pencil. AVe are not tohl exjirossly from 
whom Quint in learncil tho profession in wliicli ho suMpiired 
re[»uto, but liis styh*. scmmus necessarily derived from the 
losoiis of Dicriclv 1 units, who took to Louvain the mixed 
art of Aleniliiig and Van dor AYeyden. AVLen lie settled 
at ArilW'Uq), at the ago of tw^eiity-livo, he [)i*obubIy had a 
style w'ith an inqu'Oss of its own. which certainly con- 
tributed m(»‘^t iinpoilantly to the revival of rienii'^h art 
on llie lines of Van Kyck and A'an der AA'e^dmi. What 
p irticul.iily characteriv'es Quintin Massys is tho strong 
icligious feeling whicli ho inherited from einlier scliuol.s. 
But that again was permeated by realism which frequently 
degenei .itcil into the grele.squo. Nor w'ould il. be too 
inucli to iv tint tlic facial pcculiaritie.s I'f the bouts 
of A'an SlMii or 0*^tade have tlicir counterparts in 
tho pii-tiirc^ of Ala^^ys, wdio was not, however, trained 
to ii-e them in tlie .sainc homely way Lroin A'an dor 
Weyden's example we may trace the drviioss of (Uillinc and 
sliadelc.'-.s iiioilclling ainl tlie j)itiless finish evtui of trivial 
detail, from the \'an l^ycks and Meinling thnmgli Diorick 
Bouts tlie siq'Ciior glow and richness of tr.ins|»arcnt pig 
incuts, whif-li inuk the pictures of Mii.s>\s. 'Plie date of 
hi.s rcliienu nt fnmi Louvain is 1401, when he Inaame ;i 
niast’T in tin* guil.l of painters at Antwerp liis mo.st 
rr*l(dMMlc<l [lictnre is that which he executed in loOS for 
the joiiirrs’ comjuiny in tho catlu'dral of liis adijpted city. 
Ts'cxt in importance to that i.s llie ATariosof Seri |»tn re round 
the Viiginnnd Cliild, wliicli was ordered for a chapel in the 
CMtlicdial of Louvain, liotli altar-pieces are now in public 
fiiiioMi!!!-:, mie at Antwerp, the other at Brussels. Bi)th 
clialh iii*- attention for tlie qualities which Invo already been 
doscrih» l. ddiey dis|i],iy great earric.-stnoss in expre.ssion, 
groat minuteness of tini."!!, and a general absenee of cfTect 
b}' light or .slndi'. As in early Flornisli jiief ores, so in 
those <»f Ma^-sys, superfluous care is lavi.slied on jewL'llcty, 
edgings, and (»inam'*nt To the great defect of want of 
at mu') 1 1 ere such t.iuh^ may be mlded as utTectatimi, tho 
lesult of exci's-iM: .-ti. lining after tenderness in women, or 
common ge.sture and giimace suggested bv a wisli tt> render 
pictoriallv tlie brntalilv of jailers and executioners. Yet 
in every^ instance an effort manifc.st to develop and 
express 'individuardiaracter. Thi.s tendency in Massys is 
chiefly illu.strated in his pictures ot male and female market 
bankers (laiuvre and AVindsor), in which an attempt is 
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made to display concentrated cupidity and avarice. The 
other tendency to excessive emphasis of tenderness may be 
seen in two replicas of the A^irgin and Cliild at Berlin 
and Amsterdam, where the ecstatic kiss of the mother is 
quite unreal. But in these examples there is a remarkable 
glow of colour which takes us past many defects. Expre.s- 
sion of despair is strongly exaggerated in a Lucrctia at the 
museum of Vienna. On the whole the best pictures of 
Afassys are the quii'test ; his Virgin and Christ or Ecce 
lloiiio and Mater Dolorosa (J.ondon and Antwerii) display 
as much serenity and dignity us seems consistent with the 
master’s art. A telling example of his lartialitv for gro- 
tes(|ue character in face is an Epiphany in the coPlection of 
Mr JL 11. Hughes in England. His skill as ii portrait painter 
has not been suflicicntly a<I mired, probably because most of 
his likeiie.sscs have ceased to be idenlified with his name. 
Egidiu.s at Longford, w hich drew from Sir Thomas IMore 
a eulogy in Latin verse, is but one of a numerous class, to 
wliicli we may add the portrait of jAfaximilian of Austria 
in the gallery Amsterdam, a masterpiece w^hicli at some 
future period may afford a clue to other works of similar 
treatment in Tilriglish ninl Continental galleries. Massys 
111 this branch of practice was mucli under the influence of 
his contemp()rari(‘.s Lucii.s of Leyden and Alabii.se. His 
tendency to polish and smoothness excUnled to some extent 
the subtlety of modulation remarkable in Holbein ^nd 
Diirer There is reason to think that he was well 
ac(]ii lintcd with both these German masters. He probably 
met IJolbein more than once on his way to England, lie 
saw Dnrer at Antwerp in 1520. Qiiinlin died ut Antwerp 
in 1530 Tlin puiifan feeling which slumbered in him 
w’as fatal to some of Ins relatives His sister Catherine 
and her husband suffered at T.ouvain in 1543 for the then 
capital otffiice of reading the Bible, he being decapitated, 
she bnricrl alive in flic .sf|naro fronting the cathedral. 

Qinnlnrs Jan s.s, jnliciilcl tin* jirl l»ut not tlie .skill of 
In'! jifinail. Tin* nioln st lii^ works, ji St .[«*nime‘, diitod ir>a7, in the 
gnlhiy ot Vioiina, tin* l:ln•^1, a Ilraliin^or Tohias, of 1&64, in the 
inuscuin of Aiilwiip, an* .sulTn h nl « \idninr of hi.s tninh*in*y to bub- 
.stitutr imitation f.ir unifin.il IhoULjht. 

MAS’rKB AN I) RKUVANT Those are scarcely to be 
eon^idored as toi-hnicul terms in law'. The relationship ^ 
w'liicli tlu*y inqily is crcat(*d when one man hire.s the labour 
of another for a teini. Thus il i.s not constituted by merely 
contracting with another for tho performance of a definite 
work, or by .sending an article to an artificer to be repaired, 
or engat-dng a builder to construct a house. Nor would 
tlie employ merit of a mnn for one definite act of jiersoinil 
service— -e.r/.y tin* engagenu-nt of a ine.ssciiger for a single 
occasion— generally make the one master and the otlicr ser- 
vant. it was held, however, in relation to tlie offence of eni- 
bczzlcniciit, that a drover enqihiycd on one occasion to drive 
cattle Iioiiie from market was a servant within the statute. 
(Sec article Emiji zzi.kment for definition of “clerk” 
or “servant” in that connexion.) On the other hand, 
tlicre are iminy derisions limiting the meaning of “servants” 
under walls giving legacies to the class of servants generally. 
Tims “ a i>ers(>n who was not obliged to give his whole 
time to the master, but W'as yet in sonifi' Bcriso a servant,” 
vvas held not entitled to .share in a legacy to the servants. 
These caries are, however, inf crpretat ions of W'ills where the 
intention obviously is to benefit domestic servants only. 
And HO in other connexions questions may arise a.s to the 
exact nature of the relations between the parties — whetlicr 
they arc master and servant, or principal and agent, or 
landlord and tenant, or partners, <kc. 

The terms of the contract of service are for the most 
part such as the [»artie.s choose to make them, but in tho 
abseiiccj of express stipulations terms will be implied by the 
law Thus, “ where no time is limited either expressly or 
by implication for the duration of a contract of hiring and 
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flcrvice, the hiring is considered as a general hiring, and in I 
point of law a hiring for a year/’ Jhit “in the, case of 
domestic and menial servants there is a weH-knuwn rule, * 
founded solely on custom, that their contrnct of service | 
may bo determined at any time by giving a month’s warn- ! 
ing or paying a month’s wages, but a domestic or other | 
yearly servant, wromjjully (putting his master’s .servi«*e, I 
forfeits all claim to wages for that i)art of the rurrent \ear ! 
during which ho has served, and cannot claim tlie sum ti> | 
which his wages would have amounted had lie ke[»t liis 
contract, merely deducting therefrom one months \\:i«^es. 
Domestic servants have a right by cu^t^*m to leave '■ 
their situations at any time on payment of a calemlar ! 
month’s wages in advatuic, just as a master may di ehaige 
them in a similar manner ” (Manh'y Smith’s Ao//-.*/* J/./sA/- 
<tn(fSrnu!)if^ eliai»s. ii. and iii.). ’Flic master’.^ i i-ht ti» c ha.-^i'.e | 
a servant for dereliction of duty (which apiieais tt» be still | 
recognized in some American cases) is no longi r su>t iiii.‘d 
in English law, unless perhaps in the ca.'.e of M ivards ^ 
under age, to wdioni tlie master stands in jntnuds. 

The following arc assigned by Manley Smith as in m iicmmI 
sufficient grounds fur discharging a servant:- (I) wilful 
disobedience of any lawful <»rder; ('!) gio.s mmal mis- 
conduct; (3) habitual negligcaiee ; (1) iiieiimj»eteiii-.* or 
permanent disability caused by illno',^. 

A master 1ms a right of action against an\ [n i'.on wh<» 
d^H'ives him of the services of his siavant, by cnl icing 
liim away, harbouring or detaining him aftt r iiotitM*, nm 
filling or disabling him, or by seilueing his femu!.' .s.nv.int. 
Indeed the ordinary and only available action loi .’-rdin*- 
turn in English law is in form a claim by a p.ircnt b-r the 
loss of his daughter’s services. 

Tho death uf either master or servant in gom iMl pnU an 
end to the (tontract. A servnnt wrongfully di->cluirgt d in . in 
either treat the contr.ict as reM'iiiiled and Mie for n i\ices 
aetiially renden^d, or hti fiiay biing a si>l‘ci.i 1 .nlion foi 
damages for the breach. A master is bouml lo jiio\ide 
food (but apimreiilly not medical attenchince) for a rvant 
living under his roof, ami wilful broach of dut\ 'u that 
respect is a misdemeanour under *2 t S: ‘Jo Viit. i 

A servant has no right to (buna lul “a cliannt from 
an emjdoyer, and if a character be given it will 1 m‘ d' ciin d 
a privileged communication, so that the ma'strr will not be 
liable thereon to the servant unlc^s it be fal-e and inalicions. 
A master by knowingly giving a false charaeti r of a ^ i\.int ■' 
to an intending L‘mi)loycr may render liiiiisclf liable .'hould j 
tho servant for exani|»le rob or injure his mwv nui'-ter. ; 

For peimlties iiicurrrd liy jM*r'>oii.itiMg rn.isfi’r’i :nid yonii^ f.dv 
o(?rti lie, fill's of cli.-iiJirlor, or by |m im)iis ol]Viin,i; Iv < -* u 

servants with false or for^i'cl rlil’u-.iti s, si-.* ;;*j la-o. 111. . 

Kefeiviieo may In* madi* to the aifirh* on I.M'.oi a wi* 1 i: 
JjANV.s for the eases in whieh .sperial terms have !..•« n inn.)iln.'i-.l into 
contrails of .service hy .slatule (c.//., 'rmck A«’th mid fn th** 
logishition on the. suhjeet generally, iiieludmg tlie Km j. ho. is’ 
Liuhility A(*l, l.SsO. 

The inaster’.s liahility on the eoiitracls of Ids s, ^^:ult <h ]" leN on 
ultogotluir diffen'iit |»rinei|»Ies from llms'-nii ^^hi^h hi'. li.d'iIiiN for 
iiegligeuee has hemi just itied. It*is snhstaiil ;i < ;i .e lU li.ihil:t\ 
as primnpal for the acts of an agent. Tlie main unesii.iu in a!h i--t j 
is whether the alh*ged agent h.id antliority to make i i.mti.i« ! I"r 
his princijial, amWn the relation of masti r and m i\ ml th> re m.iy 
b(*. any variety of eiieumst.iners giving lise to tli.it |•lt•'>um^lli■■n. 
Here, the rights of tliird persons base to he coie-iih ml, and the 
»nasler will he held lial»le to tln ni wheiever lie h.is “ hy w.'uU, i‘i.n- 
■iluet, nr demi'aiioiir held out his servant nsa gem ial agmr, wh.th. r 
in all kinds of hnsiness or in tr.nis.ieting hiisirn-ss of a juiii. nlir 
kind,’*— even if tin* sci \.nil, slnmld aet eontr.ny to (Apu ss mdii .. 
For example, a horse-dealer sending his servant to in.iiki t eiih i 
liorso to sell will be liahle on the seivant'-* warrant v, all hmuh In- 
has been positively ordered not to w'anant; whereas .in owii. r 
nonding a stranger to sell would not he liablt'oii a w.irr.mty given 
contrary to expres.s direetions. 

MASTIC, or MASTi(’H,a resinous exudation dduined from 
thft lenti.sk, PisUtcia Lentiacua, an evergreen ahrub of the 
MAtural order Anacardiaeax, Tlielentuk or mastic idaiitis 


indigenous to tho Mediterranean coast region from Syria 
to Spain, but grows also in rortngal, Alorucoo, add tho 
Canaries. Although experirnent.s Iium* proM'il that excel- 
lent iim.stic might l>e obtained in other islands in the urchi- 
liclago, the production of the drug has been, .since the liim^ 
of Dioscoridcs, almost exclu.sively enntinmi to the i.-^l;md of 
Scio. The mastic di.strict.s of that ivlund nri- tor tlio must 
part tint and stony, with little hills and ft*w 'tn-ims. The 
-shriib.s are about <> feet high. Tlie resin i-; inni.iiie'd in 
the bark and not in llie N\ood, ami in oid. r tn nlit lin it 
numerous viTtical iticisioiis are made, dm ing .Inn *, .Inly, 
and August, in the stem and chief biamln'-^. 'I'ln- n -In 
s[H‘i*dily exudes and Iiiirdctis into roundish or o\.d te.ii-, 
which arc colh-eted, after abmit (ifteen da\s, by wium n and 
(hildn n, in little, baskets Jiiicd NNitli while paper nr ciati a 
wool. 'FIjo gruiiiiil around the. trees is kept hard .ind 
clean, ami Hat pieces of stone aie often laid biinath 
them to jutiveiit any diop|*lng.s of re^'in fiotn bc'enining 
eontaininated w illi dirt. 'Fhe collect inn i.'. lepealcd three 
nr four times between dime and Se[>lend)er, a tine tree 
bi'ing fonml to yield about S or in lb of mastic during 
the season. I’c^ide.s that obtained Imm tlie iiiewinii.s, 

j ma'‘tie of very line ipiality s]M>nl.niLS'n-lN e\ndi ■; from tins 
I .small bianehes. ’Flu* liarNcsI. is albctml by sliowus of 
i rain during the peiiod of i-nllci’l ion, and lli.- tires arc iiiiieh 
! injured by frost, which is, however, ef raie occnn'enLC in 
! the districl.s where they grow. 

j K<»iir <jiJ.dlti«‘s mI itee-tif ;i). iren;;iii, . .| l.\ th. di .ili i •’ ill Si in. 

1 1 /'.//.<•, emnistnig uf Iul:* • . ''M f n* ii-<- m lie* 

, being <hi\\'''l 1<\ i.f ,!ll 1 .nks 1 iiiuiJidn'iit ihe 

j ’rit»ki-.h empiie, tm thepuip*)- I iiiip.niiii.; m .i-nM-ihl hmi 

I to the hn .nil. Tlil^ <jll.lUl \ NM'ltll Ijn In i-.*' [m.ivIO ]i* i nki- n»f 
I '1 ’s ; Me ill I \ » n mm r, 

/< V, \M>ith lMM«) loopii-n. 

ShKill ^.lllle.l .it '/a to so pi 

'I. Ma-te miM tl w It h ft.iL;m' 111 ^ ol Nim. n..! aiel. eiiii (1 v eon . 

-a I met I in the ma nil f.u t \i i e of lie* 'Tu i ki'li ! u i . * i le. 'In IimimIn , 

I .dl« d rul, /. iind otle r < ‘ndi d .. 

'fhe tliird soli, in ^m.ill , * i-, ti». * ^ thi. lU 

10 rn/kni'l, the lind 'ind • -mmI iju.i.il *-; to 'I'm In 

• "pi'i.ilkN (.’onsiantniople, , I ; to'riit'I'-, \ i> jfid ,\Pit . dh '- 
The^i‘ v.ni'lli-i are k" ' to tl'« d'-iom n 
7r//Trrt, and n*^]' I’ ,. Iv. 

Mastie still (on IK tile p‘ im ip.d u m nne nf i- In I '‘i*1 . 

Ih of pieked and 4 '/Mjii jl. o( iMiniiioii • \pi riil hiin ili -l 

K!..iid, the tmijier ‘n M" worth ik. J".l. ..i, | ti ■■ ^ .:f. v h'd j . i 
Ih 'FIm* a\ eiage p] ii -i [/ iie !■ la \ a i 1 1 ni rJ ,»*' ! ’.it-, o] ti. i !’. 

Pm ing t he 1 .'Mh. I ' t ii and 1 7 1 1 m • iil m n mi. i i • « ,i - d i luj ii 
ifj'iil ition as a n.edii i'M*. .'Old t"i O', d an 'dK a! ri il'i_> laim- 
Im I oriiiedii.il ^ I s iiiid', hill ils iis*' ill ii lit nil* ' noA ah'io-t 
oh'oh’li* 

Maslie oeeni.s in 1’ nglish • I'lnmeie.* n. ti; im of i.-nn-M h r.-im 
.ihoiit. ll.e -d/.i! ot pi a.s, .some ul tl'i h- ne ti’Moi g 

peal -li.ilieil. 'Fiiev are ti.iiisj'i li.Mun, nt i 

I ]nh- yellow or ('lint greenidi tiriij''’, w he k <1 u ken •. -kiwli l-\ iji . 

I When •du'wed tlu’V ra[iidlv .solleii, hy wl.i'h ilaiin'ii fki'_\ a’.'- 
t.isilv di.'.lincui.slied from Saiidai.ie n nii, w ln< !i wlide h. inng .i 
.slioiig reseinhl.itn e to in.i.stii’ oi cmm in l(•.lIs^ll i n.-m \ hi.diii al 
! ••'Ii.ipi*. The rn.e-tie whi' ii lias hei n iinpoiti d o| 1 a.* \» |,n i/ , 

I a blight glassy appiMr.'iliee fimn ha\nig h. . n wa-led (lie inmida-! 

1 M istie is soluble in tiirpi-ntim-. * hloi.-r.iim, • ' In t, ;i- < tmie, ..ed 

011 of iIoNo-^; hut eohl ah ohol de- ol\,-, ..nis ‘.'O gu- . ■ iil *f a. 

I 'I In* sole hi.- jioitioji i ; e.ille.l Alih'i /• s,-,.- p ' "11 -t P , and ] " - • ' ■ s 
. id ]‘lo]iet1 :i‘S. 'I'he insuhlhle poilion, .-j 1/,- •, I-; 

I -jMin wh it le-'S lii h in ^iwgeii, and I' .1 t! nishn eiit ('lomh'-r i h 
j • iihstanee insuluhli- m eaustie alkali. 

1 /‘lAiHiU .Sto' Iv.s, ami /'. M . !' ■ ■ *. g 

I tliroimlioul .'-^imlli, IJalm histan, and ('.ihul. , !d .i k ..d ■! n t-i-e 
, w iin Ii Is niel w illi in the Iiidi in ha.'.i.'M •. iimlu 1 ’ 

; ///'///, 7.'-., Koni.in m.e(ie. 'Fliis win n im t w i • i ■ 'i • 'f* 

, m.iikit Is known as I'kist Indian or r.n...’ii \ • i i h. \' - lit 
1 /’. (/.Vo//fn*u, Pe-f , N ields a solid le^in, win .n ' •!' • i m ! -i 

' h\ the .\iah, . 1 ' a m Mli.Mtot y. (’.it»ein v-m - .1 m’ ■*. •l. ni-t-^, 
i hut not e.N]>orted to Kllgland, is the Jiio.l / ' ' Pi-., 

the lesin hush, or hnrjini.'t ol th.’ I’..- m ’ j ' ’ni .a t!i.- ..m- 

posiie order glowing .'ihnnd.-intlv in t'e < 'i’mi'^oi d.i-niit. 
Paiiiiii.ir lesiu is sometimes sold umh r tienii. <■! n -in dim 
"We.nt. Indian Iil.lstie tiee i.s the /P/; m , n ,i*. /• ■. .iT. i the I’erU- 

\ ian mastie is /6V/i/Atw.af J/o/A“ ; hut ijeiihi i ot il;' i tu!n:.sliLi! a>iu* 
moicial rcbioa- 



622 . MASTODON 

^lASTODON (from pzaro?, ‘^nipple,” and oSov9y with in Elephants. Lower incisors, never found in trae 
“ tooth ”), a name, suggested by the conical or papillary Elephants, are present throughout life in some species of 
form of the projections on the molar teeth of .some of the Mastodon, which have the symphysis of the lower jaw 
species, given by Cuvier to a genus of extinct elephant-like greatly elongated to support them (as in if, angufikkM^ M. 
animals. Their position in the suborder ProfHJncidea of and if fowywWrw (see fig. 1, 6^). In the common 

the great order Vnguhxta has been indicated in the article American species (J/. Blumenbach) there were two 

Mammaija (p. 425 of the [u eseiit volume). tusks in the lower jaw in the young of both sexes ; these 

In size, general form, and principal osteological characters were soon shed in the female, but one of them was retained 
the ^Lastodons ri!sembI(Hl the i^lcphants. It is by tlic teeth in the male. In other species no inferior tusks have been 
alone that the two groups are to be distinguished, and, as j found, at all events in adult life (see figure of if 
shown in the article just referred to, so numerous are the turirensis), 

modifications of tliu'^e organs in each, and so insensibly do The molar teeth are six in number on eacb side, incroos- 
tliey pass by a series of gradations into one another, ing in size from before backwards, and, as in the Elephants, 
that tlie distinction between the two is an arbitrary and with a horizontal succession, the anterior teeth being lost' 
artificial one, though convenient and even nece.s.sary for before the full development of the posterior teeth, which 
descri[)tive purposes. grailually move forward, taking the place of those that 

As in other Proboscideans, the teeth of Mastodons consist have been destroyed by wear. This process is, however, 
only of inci.sors and molar.s. The incisors or tusks are not so complete as in the true Elephants, and as many as 
never more than a single pair in each jaw. In the upper i throe teeth may be in ifiacc in each jaw at one time, 
jaw they are always present ami of large size, but apparently I There is, moreover, in many species a true vertical 
never .«o much curved as in some s[>e(rics of Elepha?it, and su^icession, affecting eitlier the third, or the third and 
they often have longitudinal bands of enamel, more or less second, or (in one American species, ;l/. jyroductua) the first, 
spirally disposed ui^on their surface, which are not met second, and third of the .six molariform teeth. These three 


. I . 



Ffo. 1. —Mnstmlnn tuni'vnyis (Pl’w)ei'ii<‘). Fioia Siniaoiula. A, 13, M. ohmfiCKS] J/. lovgiTOstris^ 

are therefore reckoned as milk molars, and tlieir .succc.ssors I hws elevated, wider apart, have a thicker enamel coverings 
as premolar.s, while the la.st three, which arc never changed, and scarcely any eenientuOi filling up the space between 
correspond to the true molars of those animals in wliich them. iSonietinies (as in M, ohioticus) the ridges are 
the typical dentition is fully d_*volope«l. The study of tlm simple traiisver.se wtslge shaped elevations, with straight or 
uiuiie of .v lie cess ion of the teeth in the different species of 
!Ma>>todons is particularly intiiresting, as it exhibits ho 
many .'itagfs of the ])roce.ss by which the very anomalous 
dentiiioii ut tlu* modern Elephants may liavc been derived 
by gradu d iii'> Jitjcitioij from tlu* typical hett?rodorit and 
di}>hyodout dentition of tlie ordinary Maniinal. It abo 
shows that the anterior molars of El(‘phatits do not corre- 
spond to the pieiiiolars of other Uiigulat(!.s, but to the milk 
molars, the f;arl> lo-; of which in cori.seqiieiice of tUc f>oculiar 
process of horizontal forward-moving succe^.sion does not 
require, or allow time for, their replacement by premolars. 

It must be noted, however, that, in the Ma.')tod()n in some 
re.spect8 the lea.st .specialized in tootli structure, the M. Fi<i. 2.- UppciOInlur of From Owon. 

ohioticus of North A meric* i. no vertical succession of the concave edges. In other species the summits of the ridges 
molars has f/et been observcl, altlnmgh vast numbers of are more or less subdivided into conical cusps, and may 
specimens have been txamined. have acces.sory cusp.s clustering around them (as in If. 

The Mjistodons have, generally H[)eaking, fewer ridges arvei'imisla, HtQ 2), When the apices of these are worn 
on their molar teeth than the Elephiints ; the ridges are also by raosticatioii, their surfaces ’ resemble circles of dentine^^ 
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sarrouilded by a border of enamel, and as the attrition 
proceeds different patterns are produced by the union of 
the bases of the cusps, a trilobed or trefoil form being 
characteristic, of some species. 

Certain of the molar teeth of the middle of the series in 
both Elephants and Mastodons have the same number of 
principal ridges, and those in front of tljcin Imve fewer 
and those behind a greater number. These teeth were 
distinguished as “ intermediate molars by Dr Falcc»nnr, to 
whose extensive and conscientious researches wo owe tnurh 
of our knowledge of the structure of this group of uoinials. 
In the restricted genus Elcphna there are only two, tliii last 
milk mtflar and the first true iindar (or the tliinl and 
fourth of the whole series), which are alike in the n inn her 
of ridges; whereas in the Mastodons there ar(‘ time such 
tieeth, the last milk molar and tlio first and second true 
molars (or the third, fourth, and fifth of tlie whole seiies). 

the Elephants the number of ridges on the interniediate 
molars always exceeds five, but in the Alastodons it is 
nearly always three or four, and the to«»tIi in fn»nt has 
usually one fewer and that beliind one more, so tliat the i i«lge 
formula a formula expressing tlio number of ridgi s nn 
each of the six molar teeth) of must Mii^toilon-; can be 
reduced either to 1, 2, 3, 3, 3, 1 or 2, .3, 1, i, I, 5. ddie 
former characterizes tho section called Trihipjunlin^ and 
the latter that called Teirnloiihodmi by Dr I’ali'oma*. 
Tllfese divisions are very useful, as under one or tha other 
all tho present known species of i\Iastodon can l»e laiiged, 
but observations upon a larger number of individuals have 
shpwn that tho number of ridges upon the teeth is by no 
means so constant as implied by the inathemalical fninmla* 
given above. Their exact enumeration is even ditlieull in 
many cases, as “talons*' or small accessory ridges at the 
hinder end of tho teeth occur in various si ages of de\elnp 
ment, until they take on the character of true lidgr s. 
Transitional conditions have also been shown, at least 
in some of the teeth, between the trilo[>hodont and tho 
totralophodont forms, and again between the latter and 
what has been called a “pentalophodont ” ty[ie, whieli leails 
on towards tho condition of dent:il structure charaeterislic 
of tho true Ele[)liatitH. 

■ Tho range of the geiuis in linn* uas rmin tfje iiiitMlr of 

the Mioceno period to tin' (md of tlie riiotMMn* in tin* oM Woild, 
vrheu they became extinct; hut in Aiiu-iicii sc\(r.d ^j.cnr.s 
especially the bost-known, owing to tlu} iiliiind ince of its 
raich has been variously called M. nhmtints, M. avtcnrti/ir,>,^ ami 
If.^^do^z^-'Snrvived ipiite to .a late I’h istiuvuc [M iiod. 

Tno range in sjmeo will be Iwst indicated by tin- lollowiii-j; list 
af tho genemlly recognized sperii s. 1. Tnloplio(bnit .sm- ^ .1/. 

ffngUHttdens, bors07iu pntfrliri^ p//n'/iufrtts^ tnpiroidcs \ yiV lurf - as/.v), 
virgatidem^ from Kuropc; M. falrourri and from hnli.i ; I 

V. ohiotieitSfOhAcuriiStiiini produrfu'i, Koitli America : and M.tnufmtii 
HUd humboldtUf South America. 2. Tctralftjilnnlont M iit ^ -M. 
arvemensis, dissimilis and fi‘oin Kiiioj..* ; .1/. 

t(Uide7i8tSivaU7ms^i\\M\p(mnhii,sis^{um\ hnlia; M. //oV/ //*•//%■, fiom 
North America. Tlie only two of wliicli remains have bet ii l-mnd 
Ul Great Britain are nrrenwnsis and Af. hur.sinu, l»o(li fri.ni tli.- 
of Norfolk and Suffolk. 

The range of the genus was thi:« very exti-n'.iva-, and it has i v. n 
boon supposed to reach to Aust ralia, wlicre no T ululate mamm.d lia ^ 
^er been proyed to exist. This siippohition until very ici.entlv li-i'’ 
been basoa upon thiv ovidonce of a single molar toot if ttf an animal 
undoubtedly belonging to AfndndoH, and alleged to have bc'n 
brought from near Boree Creek, an altlneiit of the bacbl.in iivt r in 
the Ashbumham district, New Soutli Wales, by tlie late Count 
itrzolecki, anddeseribed by Professor Owen in ISl J nmier the n iim* 
;|f M, a^tslralts. Its identity willi the South Amenean Af. ninhum 
lias, however, born shown hy Or Falconer, wlio bns thi«»\vii lo ivc 
ioubts upon tho locality assigned to tlin speeimen. A fiagim m of a 
nisk, ofthe Australian origin of which there is less <(ncsfio7i. ami 
vhich presents the characteristic structure only known nt prcsi nt 
n Elephants and Mastoilons, has been lately deW*ribcil by l’r.»te-.Nor 
?wen {Proc. Roy, Soc.y Mareli 30, 1882). It was fonml in a 
Irift-dcposit of a ravine in a district of Darling Downs, 6U mile- 
:o the eastwani of Moreton Bay, .Queensland. Unfortunately no 
>ther portions of tho remains of the animal to which it beloiigi d 
tave been discovered. 


Sib/iographj/.-^CAiv\cr^ Osirmeng Fo.t.fi7fx\ Falmnrr an<] ruiitlcy, Fauna 
Antiqua Stealtnxix^ lS-!a-47 ; H. halconer, riif.ri>ritoityirnf //.<*//’.«, \-diletl l>jr 
O. Mutehlson, ISrs; Warren, DescHpttov of th^ Hrivtvn of ^fiyanuutt^ 

lS.Vi; Owen, Ilritixh Fo.%iU Mammals; Luitct, snr la dcntitinn <l(‘S I'lnlum i- 
dicnii, &e ,*• in Jiull. tie Us Soc, U^oUtgiquc ite Frunce, mt. ‘1. vnl. 31 \ i. p. -li.y, Is i!); 
A. Guiidrj', Animau.r Fossiles el (Scologie tlr t,? ; .1 I i-hK. ^' 1 . 74 - 

tnhutioHM to Frtinct Vertebrate Faunae/ the U'. \(»1 . 1 * l.s 7 ‘I; 

K. Lvflfkker. “Siwalik ami Nuibada I’rolxfscidcd, " m nf ih.- fU'eU'ffu'al 

Harvey 0 / India, IS^o. (V\. 11. I.) 

MAS*LIDY. AbiVi yassin All ibu Ibv,i‘in ibn *Alf 

rd-Mas*iidy,^ was lK)rn at Baghdad towanJ.s tin- cIom^ of 
the 9 th Chri.stiaii century. Cireat part of bi> lile was 
spent in travel; in 912-13 a.d. he was at Miiliaii in ibe 
Punjab, and also visited Man.stira. Three year, htii hd! 
was at Basra and met Abu Zeid, tho geograidn r w!ii..'0 
remarks on the cxtreiiii! Fast are comprised in UeinaiM s 
lidtifltHi fit’s I ^iii/tiifcs ( I ’ai is, 1 8 4 T) ). 1 1 is w’l i t i 1 igs : 1 1 id 

those (*f MasVidy arc indebted (‘ach to the other. In the 
interval it would seem our traveller had gained that 
personal acquaintance with Pars and Snsiana, and th.it 
knowledge »)f the books of tiui Pi rsians, of which hesjmiks 
in his writings. Once rnoie turniiig east w aid he was at 
(Ainibay in 915 - 10 , and soon afler at Saiinur. Hence ho 
pii.shed on to CVylon and sailed to Madagascar, returning 
to 'Oin.in in 910 - 17 . In the introduction to the Mffulturs 
he .seems also fo say that he Imd jonineyi d as fai' as ( 'hina. 
A northern journey earned Ma^hnly *is far as tin* C’aspi iii 
Sea. In 920 he was at l*alestine, wlo re liis eiiriosity, not 
limited by religions prejudice, led him to visit the Ohiistiaii 
church and describe its relics. In 943 - I t he made a 
careful .stiuly of the ruins of Antioch, and siib.'.cqueiillv’ 
proceeded to Basra. In tlie .same, year he conijmsed the 
}[<’ft<lmrs (if (frtitf. The hist tin ycais of his lifi* were 
passed in Syria and His la.^t work, 77 /c J 

and Monitory wa.s w’lillen 315 \.ii., ami his death took 
place in Kgypt tlio .^ame year (950, r »7 a.i>. The vast 
journeys of Mashnly tlid not pass beyond the linc.s of enm- 
inercial enterprise among the Mivslcms of tlmse tlay.", when 
TiAk was not unjustly held to be the cintie of the world, 
and the arms, the trade, and the religion i»f I<l:im pene- 
trated to tho remotest parts of Asia and Afiica. But 
Mashidy' did not travi ‘1 for gain. His object was to 
study with his own eyes tlio pcciiliaritiLS of i vciy land, 
and to collect whatever wms id interest for ;trcb.o(»logy, 
Iiistory, and manner, s. iSingularly free from bigotiy lie 

was hini.sclf a Mo*ta/ilite, one of tho heretical sect, as tlicy 
'were reckoned, who hoi 1 the doctrine of man’s free will— - 
ho was ready to derivo infornialiim even from the writings 
of infidel I'ersians or of a ('hristian bisliop.-' In the raiiLre 
of his observations and the naive unci itie,il hoiu'stv' witli 
w'hieli he records them he has naiiirally suggested com- 
parison with Herodotus, and so conqu tent a jmlge a.s Ibn 
Khaldun gives him the title of iiiiam of Ka^tein hi'.loiiam-, 
an epithet precisely' jiarallel to tliat borne by Herodotus 
among the. histoiiaiis of the We.-f. 'Phe parallel, however, 
must be taken with great doduelioii.s. tlf tlie J/f 
the work by' which Mash'idy is eliiefly' known, by far the 
greater part is an liistorical coni['iIatii>n, cnliYeiieil iiub • d 
in some juirls by personal recollection of ]»bK-es and the 
like, but mainly drawn from a vast mass (*f earlier boob-** 
which arc used in tlie coniinoii paste-and scissors f.e-hi ii 
of Kastern Iiistory. Kveii in the earlier cosmographi. .il 
chaptiM's tlie aullioPs vast and miseell.incon-- rcMlimr, 
whicli included the Arabic translations of 13 l*. my .r.d 
other Creek w’rittu's, is mingled with his ori.dnal ob-erva- 

^ 'riu* '■junianic is drrivfd fnwii an .imc'-toi M.is’ii.I, i Mi ‘u;. wlmsc 
son ' Midall:i afi-i»iiip:iiiii‘«l .Moluninni'il on bis ll'jilit i<‘ Mi and is 

ot‘t«*n iiiriitioiifd m l!ic history of Ihi* iirophii. Ivt. ;'' .C' to the 
t.iimly arc g \« n h\ Ih-iskc, .Do/. J/o.s’., vol. 1., !.■ ‘-'"s. 

- S<M‘ DoS.u v, »'///>';./., 1st cd., n. 

■’ 111 iho JAn./o.'-s, iii. ♦)!», h.* till- u- t!i ‘ I - f 1 1 ( ‘airo), in 

.336 .\.H , thtTr fell into his h.nids .1 (hi.'i)i-*'* {cov. I' -i »• hy' (h»dnu‘T, 
bishop ol llironnc, which he uses lor his n.u ..I 'l* 

* Of lljcT-e the tirst cliMi'fci /,i\ I .oi .1 • .. - » I 
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lions in that ill-digested style so often characteristic of i 
men of prodigious aciiuisitive power j and the presentation ■ 
of facts falls as far short of freshness and the artistic charm 
of the inimitable Grecian Vitcuntenr as the shapeless details 
of universal history, as it appeared to the Moslem, fall 
short of the epic interest of the great struggle for supre- 
macy between Eraii and llcllas. 

Masudy has himself ski‘teh^«l his literary activity in the openin*' 
chapter of the .iiid in his last hook Tht' Iiitfirator, Inliis 

Ainifth{Al/(linr t Mu\ in a M vanid woik (if less extent 

{Kltub cl’^lir.^iif) \\]i\rh followed it he sllinineil ii]j 1 he whole eos- 
mo^nji[diie.il and ;,^r.M^iaphn"d seietn-r of his 'riiese works are 

lost i»r known only h\ fragments, Imt wt* piisM*ss an ahrid^^meiit in 
the aiith(»r’s third w<irk Tht Mittihurs tif (iuld and Mnhsof 

Pm‘i<n'.\ Sfi e V, oi which theie are iinmy MSS. in Kuio|M‘an 
lihiarie>!. It wa> printed by I»iihi<*r <le .Meynard with a I'reiieh 
tnuishitio'i, P \oIs. S\'o, I’aiis, 1M.J1 77, and at Ihilak in 1807 (2 voK 
folio*. Tin- first \olnine of an Kll^lisll translatiuii by Spren;;ei- 
a}»j»i ir.' l at London in 1811 ; but the work was not eontiiined. The 
Kitab-cl- I'anhili \ I iitlirtiUir a utl Mtmttar) exists in MS. at Paris, and 
ha', b -i-n luliy di‘s<‘i i!ied by De Saey in t'f \ol. viii., 

181 0 ^fr[nnite-l at tin* end of tin’ I’aiis edition of the Mrathara^ 
whi le i li-st ofodii-i Works of our .inthor is yiveriL See also ()ii:itie 
on j ‘ in /v. for .I.-imiary and tlie arli<-le “ Ma.soii<l\/‘ 

i»y Ki'iiia.id, in the Xnnr. Jlln'i finitralc. 

MAlSTLlPATA the chief town of Kistna district, 
\riUlr.\s, India, ainl ;i scnpoit, is sit unled in IG’ 9' X. hit., 
SI’ ir K. long., \\ith a jmpulnlion in 1S71 of ,'10,310. 
riiii c.\[>5)rt Inide is partly to Knrope ; inquuts are chiclly 
local. Ill liSll-TT) lL'),) vessels of 100,000 tons burthen 
visited the port ; tin; ex[K)its (oil-secils and cotton) 
amounted to 1171,100, the imports to I'll 9,000. The 
town contains the usual district ulUces, a jail, and several 
schools, tlie chief being the high scliool, ll is a nourish- 
ing .st.ili m of llie (diurcli Missionary Society. 

]\ra 'iilipalam w as the < illicit Ibitidi M-tth-in< ni eii t lu ( 'okhimii- 
dolioist. li agent y w a 1 I -1 ablislu d tln-ie in 1 Ul I , ami a fortitied 
fiietory in 1622. |)miiig the wars of the Paiiialie, the Kiiglidi 
Were leMipor.irily expelled the town, whieh w.i , held by the Fitiieli 
i'or some y-ar-t. In I"."*'.* tin* t<jwii and foit w»-m- earried by .‘‘ttnm 
l.y Colonel Poide, ami it Ij is be<-n held by the Ihiti.sh evi r .sim-e. 
■\Vraveis form .i Luge pi.rtion of the inhabitants of the town, 
though tln-ir ti i-le Ij.m L;reall^ d.c lined .dnee the beginning of tln.s 
eeiilniy. Tlieir opci.lioim, 1 i-ddi's wia>ing, inebide iniiitiiiLr, 
bliMeliiiig, w.i-*hing. and iln’ssjjig. In fbnm-i da> s f he ehiiitze.s of 
Ma'-nlip.ilam h.id a gn-it repnlatioii abmad tor tin* freshne.ss and 
[/eiiu oil m y ot tln-ir dy^, ibi- (-nhnii.s tn-i-oiuing bi igliter afb r 
-sv.i -iiing th.m ln-bu'-. ’f!iti<‘ is nIiU a .'■mall deinaiid fur these 
iiti.-b , in Ibui.i di, ibi* Sli.uts, .ujd the l^'l.sian tinlf; l»ut steam 
iii-iehi’nM V ll IS m-aily beiti-n the hand-loom ont of the held. 
.\nnt)i. r spei-iality was iniln^niil mts or kereliiefs tor the head ; but 
tin-, ui liistry was inim-d b\ ih*-itliN.d of tbe We.st Indian m-groes 
to -ai-ir t]n--.e l:er- h j< ! ■> ;df' r llii*ir em im-ipatioii. 'J’ai f.iu.s, giug- 
tow els, .III I t ibb- iiii -n .iie still in.iijiit.n-tUM-d to some extent. 
Th * ini} ort iiii-e "f tbe j'l.n-i* now- th rliiiiii'.r, and the gaiiison was 
Wii’jd'.awn ill I'^Iu I In* In ivii ''t blow to the ]iro*.perit V of tin* 
to, n w i-i given b\ the .gi--.'it slm m-w .ive of Ishl, wliieli .swept 
ov-i ill-' i-ntiri town, .md i-, said to h.ive df-tioyed 8o,f^00 lives. 

M M’AMUlP ).S, u city uf .Mixico, in tiio province of 
Tu.iii.i iii[i:is, on tho .soullicni bank of the llio Grande, 
abu’.it 3") miles from its mouth, and directly opposite 
Hi iwn^vilh ill Texas. Hiiilt in an open plain, Matamoros 
lii^ its si reels laid out with gicit regularity; and the 
gr-!. 'I ll ii[i[i‘u men gives eviih-nce at once of it.s recent rh>e 
iij* . imp ortan.-i* mi l uf thf* inllin.-ncc of the architectural 
fii '-. Ills nt til; rnited States. The princii»al building is 
th ii.e: Lilt ll -i\y looking cathedral. An exteimive trallic, 
b 1-giiiini'c and emi! r.iband, is carried on between 
y, . loP'is and Hiowii-ville, and in .spite of tlu; b.ir at the 
in I nf llie liver, which in foul weather prevent.s the 
fU' lee.cveu of sniall sf Innincis, the placi’. i.s not without 
line to .Mexico as a fiui-igri jiort The imports of 
A i an and of Europf an gnods me valued each at about 

S' I i,009| with a growiu-g preponderance on the hide 

of le Anamicun. (.ydton, llax, silk, ami W'oollen goml.s 

ar-* lie mam itcru.s in tlie l‘jiio[»e.in li.st; cottons, leaf 
to. 'o, wheat, Hour, machinery, and preserved meats iu 


the Amorican. Hides and skins, live animals, and wool 
are the principal exports apart from coin and bullioni 
which are largely smuggled to avoid the export duty. 
The population is about 20,000. 

Foumliul in the hegintiing of tho century, find named in honour 
of tho Mexican patriot Mariano Matainoro.M, the city has played a 
part in nil tlio more recent wars, it was captured by (h*nml 
Taylor of the United State.s in 1846, was in tluj hands of tho ini - 
]»erialist.s under Ahijiii in 1861, and was occupied by the French in 
1 866. 

-MATAXZAS, or Sax Caulos dk Matanzas, a city and 
seaport on tho north con.st of Cuba, and tho chief town of 
a province, lies o2 miles east of Havana, with which it is 
connected by rail. It is a well-built place of froril 36,000 
to 40,000 inhabitants, occupying a fine site at the head 
of tho Hay of Matan/as, and separated from its suburbs 
Pnoblo Nuevo and V^r.viillL-.s by the San Juan on tho one 
hand and the Vamurrt on the other. Jn the centre of the 
piinei[Kil scpiare is a statue of Ferdinand VIL, and along 
the east, side runs the residi’iicc of the comnmndant. The 
new theatre in the handsoinc.st building of its kind iu 
rnba, and tlie Einpresa Academy has the repute of being 
one of the bc^t cilucutional institutions in the West Indies. 
As a commereiiil centre .Miitaiizas ranks next to Havana, 
having risen rajiidly aftt-T the removal of the old trade 
restrictions in ISU9. The exports are mainly sugar and 
molasses. The harbour has been deteriorated by tho nuid 
brought down by the Sun Juan; but tbe bay is wtll^ 
sheltered from all winds except the north east, which 
brings in a licavy sen. Matanzas was founded in 1693 
by a number of inimigranls from the Canary Islands, 
ami in the same year Hishop (’iuuposlollo laid the first 
stone of tlie callicdral. T’he city sulFercd severely from 
a ronlhigr.it ion in IS If). About 2i miles to the east 
are the beautiful stalactite caves of Hcllaniar, about 3 
miles ill extent. 

MATA HO, a .Medti-rraupan seaport of Spain, in the 
pnivince of Harceluna, 21 miles to tho north-east of that 
city, is beautifully situated un the lower slopes and at 
tho foot of tlie range of bilks which skirt the coast, and 
shelltT the town Irom the cold northern winds. Tho 
street.s of the new town, lying next the sea, are wide and 
reguhiily built ; tlio.>e of the old town, farther np the hill, 
still ]>reHerve mui-h of their ancient character. The parish 
ehun-h ut Santa .Maria has some good luctures and wood 
carvings ; olhi r ju uiuineiit public buildings are the theatre, 
the ci\il ho.Npilal, and tlie (-.stablisliiiients of the Padres 
E.sc()Ia[)io.‘'. Tlicre are small schools of navigation and the 
line arts. The wine of the neighbourhood, which somewhat 
re.scmbles poit, is shipped iu large quuntilics from Barce- 
lona ; and the*, di.strict furiii.khes line ro.ses, strawberries, and 
si.nihir i>ri)duce fur the Harcelona market. There is n 
considerable li.sliiMy, the product.^ of which are sent inland 
to Munresa and other places. TTic leading industries of 
Matard arc it.s linen, woollen, and cotton manufactures, 
especially of caiiias and tarpaulin; several hundreds of 
women are i-inj)lo}ed in tlie* town and neighbourhood in 
lace-making ; there are also jiotteries, inachine-niaking, and 
chemical works, and shii»buildiiig is cariried on to some 
extent. Tim ruihvay to Harcelona, opened in October 
IS IK, was the iir.M. to be constructed in Spain. Matard 
has no artificial harbour, several attempts to make one 
having fade i ; the traile is carried on chidly through 
Jkarcelona. The [lopulation in 1877 was 17,405. Outside 
the town is the much-frequented carbonated mineral 
spring of Aigcntona. 

MATf’IIES. Till the close of the 18th century flint 
and steel with tinder box and sulphur-tipped splints of 
w'oud — “.spunks "or matches — were the common means of 
obtaining lire for domestic and other purposes. The sparks 
struck oti by the percussion of Hint and steel were made to 
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fall among tlie tinder, which consiHied of carbonized frag- 
ments of cotton and linen ; the entire mass of the tinder 
was set into a glow, developing suflUcient heat to igiiito the 
gul[>lnir with which* the matches were tipped, and thereby 
the splints themselves were set on fire. Instead uf tinder, 
match-paper or touch-paper, a thick bibulous paper iint>reg- 
nated with saltpetre (nitrate of potasli), and amadou or j 
Oerman tinder, a thick leathery and porous preparation 
from the fungus Polifimumfomeutnrim^ were uttcu UNud. 

It was not till 1805 tiiat uny attemt»L was made to use 
chemical agency ft»r the ordinary pn)duction of tiro. In 
that year M. Chancel, assistant to Professor 'riionani of 
Paris, introduced an nj^paratus consisting of a small buttle 
containing asbestos, saturated with strung sulplnuie acid, 
wdtb splints or matches coated willi sidiilmr, ;ind tipped 
with a mixture of chlorate of potash and Migar. Tin* 
matches so prepared, when brought into contact with the 
sulphuric acid in the bottle, ig*iited, and thus l>y clmmicil 
action, fire was produced. It appears also that in tlio ^at>!.‘ 
year phospliorus matches were known in Paris, and in isnt) 
Derepas proposed to lessen th(3 dangerously great inllamma 
bility of the phosphorus match by making an igniting 
mixture of that element with magnesia. It is akso .sud 
that M. Derosne made a friction match with a pli()splM»rns 
tip in 1816. Again in 18*2;l a phosphorus mat eh w as pi .i- 
posed, but it cainc into little use. In this (aise the rotii[Misi- 
ti9n consisted of erpial parts of phosphorus and sulphur 
cautiously melted together in a glass tube. 'riie. lube was 
then Becurely corked, and, to obtain a light, a splint was 
introduced into the mixture, and a small pellet d<‘ta« ln d, 
which on w'ithdraw'al and e.x[»usuro almost s[n>ul im‘uu-ly 
ignited. In that year ( IS*JI3) a decidcil impetus was gi\(‘n 
to the artificial evolution (»f fire l)v the introduction ut'ihe 
Ddbereiner lamp, so called after its inventor Ihiife.-sor 
Dubcreiiier of Jena. The action of this elegrml invention 
depends on the remarkable properly [»o.s.sess( 1 1 by spi»m.:y 
or highly porous platinum <»f determining the cumbimitmn 
of hydrogen and o.xygcn and the formation of wat< r at 
common atmospheric temperatures. In the Dulun imr 
lamp hydrogen is evolved in a suitable ve.s^cl by the action 
of zinc on acidulated water. The gas so liberated, "lien 
required, is pas.sed through a line orifice by imnns of a 
Btop-cock, and impinging on a inas.s of spon-jy platinum 
mounted in a frame it combines with oxygtm of the air, ■ 
thercsby d6vclopit]g an intense heat, which quickly e.niM-.'i | 
the piatinum to glow, and ultimately is sullicieiilly intense I 
to set the stream of hydrogen itself on iiie. Tin* i 
Dobereiner lamp is still occa>iunally seeti, but it i'* chietly • 
used ill connexion with chemical lecture's. I 

The lirst really practical frictit>n matches w*‘re ma le in 
England in 18*i7, by Mr .bdsA Walker, a diujLd t tif 
Stockton-on-Tees. Tliese were known as ‘‘ Coiigi v-ves ’ 
after Sir William Congreve, Bart., the invcntm* of the 
Congreve rocket, and eonsi^ted of wooden si)Iints or .sticks 
of cardboard coated with sulphur and tipped with a 
mixture of sulphide of antirfiony, ehloriite of potash, and 
gum. With each box of eighty-four, wliicli was retaihd 
•at a shilling, tl^^ire was supplied a fuldetl piece gl i'^s 
paper, the folds of wliicli were to be tightly pro'^ed 
together, wliilu the match >vas drawn througli between them. 
In 1830 the so-called “ Prometlieans ’’ were jiatented by 
Mr S. Jones of liondon. These consisted of a short r:»ll 
of paper with a small quantity of a mixture of clihuMt*.* ot 
potash and sugar at one end, a thin glass globule of .strong 
«uli>lmric acid being alLaclu'd at tlio same imint. Winn 
the sulphuric acid was liberated by tuiiching llic! ^liss 
globule, it acted on the mixed chlorate and sugar, pro- 
ducing fire. 

The phosphorus friction match of the pre-sent d.iy was 
first iutruduced on a commeicial scale in 1833; and it 


appears to have been made alnm.st siniultancously in several 
distinct centres. The name nu)>t promim.ntly conueeted 
with the early stages of the invenliim is tint of IVcscbel of 
Vienna, who in 1833 hud a fa<a(*iy in operation fur 
making jJiosphoiTi.s matches, fuscc-;, and ammlou sli[»s 
tipped with igniting composition. At the same time also 
matches were being made l)y Moldenlmuer in haim.stadt; 
ami for a long series of }i*ar.s Au:»trli. and the Soiith- 
(lerinaii stati*s were the priiici[)al centif> of tin; n'*w' 
imlu-^tiy. rinprovomeiits iu tlie manufvntme h.i\e been 
numen)us ; and the indu.'^tiy is now' caiiied tm with a 
c unplete systiun of ingenions labour saving machinery. 
Tlie use of plio.-phoi us as a jnincipal ingredient in tin; 
igniting inixtuie of inaLeln's lias not been iiee iioin very 
seritm.s disadvantages. It is a ileadly poismi, tin* li-i. j 
di-'seiiiiiiatioii of whieh ha.s leil to many aecidental deaths, 
and al.x) to niiuunms cases of wilful p(M\oiiing and 
suieiiK's. W^)^ke^s aUo who are c.vp".-'ed to plnjsplinrii! 
\ a[K»uis are subject loji pi-enlirnly di.-ln ‘^-ing diM‘ i>e which 
alta<*ks the jaw, and ultimately [n’oiinee neeruNis lU the jaw 
bone; it appears, howevi i hal, with seiinni ms jitti nlioii 
t*) veulilalion and cleatil e- almo'^t all ri.sk of the 
disease may be avoided. lun elYoits have been 

in.nle by iiiimcroiis inv» ntoi.s ti ntrodnee inatclns having 
no [iho.sphoius in tin ir iunit g mixtiiic, l.nt liiiln rto 
with inditlereiit sue(M\'>>. 'I'h most .M‘in»iis objections 
to the u.se of [ilio-phoriis hav liowcvei, bemi ovcrei.nn* 
hy the iliscovery of tin* modified cuinbtion of that bialy 
known as red or amoiqdiuu.^ pho- phui iis, in; ilc by Tio- 
fesM»r Anton Von Sehrotter of \’i*>nni in 18 lo, and the 
mili/.ition of that sub^l.inrc in the now wMl-known 
I “saf»‘ty m.itcdies'’ invi-nled b\ laiinUtn.in (d Swi-den in 
8")."), and lir.-t maiiufaet ni cil in tin; I'nih 1 Kingdom by 
hyant Sr May of J..oii(lo!i. lied phoplnans is, iu iisrlf, 
a ]»erfcctly innocinnis .-.ubslanei*. ami no «vd idfeels aiiso 
from fieely Working the compo-Zitions of vvliieli it form.- an 
ingredient. The fact again tha! •'.det v in. iteh' ijnile mdy 
iu exceptional cirt'unmtances on anyotlur than the pre- 
pared surfaces vvhh’li aeeumpanv the box whieh surfaeis 
and not the matches themselves contain the phosphoins 
required for igniti«)n iieakes them mueh le-s liable to cause 
accidental fire.s lli m tlu iiuls more commonh in iise. 

Mminlurfifi'i'. rill’ 'I'Mtn* ill m \' 

may fie gr(»U[»ed nii'lfi tie- In; lie- q'l.jif' 

ilippiiig the iii.it 111 », Imxan.i I li* v.ui ti' 

nf WoMil pi iin'ip ill\ l! .I'll I il* ii.vllo' poe , 

Mini whiti- p:ji •. Spout-. Ir.O'eel.ti , lln* 

fin'iiu'r luivmg In i-ii .it ciii- inii' -iMii-m, wlitii 

\ii'>tri.ui HI me.f.i' 1 iio‘-« nhilli.c ii \ tint 


i-» till* print ip.d imnli-in inil.iilur: ]i« ^ .lo* in .iily 

.dl x.pinre ill Mnlmu. I'l'i’ I'liniu loiv ue.;i-iii<iii » 

III ii'liiiies hrivi* I'l’i ii d.-vi'i'! ■ "I u n nitnl _ igira- 

pu\\<*r, I .111 tin M out lunn 1 mi.c o i., I 7 ,' mi -j.ii: ts p»*r ila 
In Swfdrii the inoiafeTu; -^i* pi Mi- ' .op-i of le.lii- 

eniin-tl pile* wooil , pit l'cinn^ •U'^ IJ I' !o me t« r, 

ii'-wly and lull ol sip. If li\, tlir ^oml eni^t krd 

IhIoji* it is lit tor ti)«' ojn-i.ti rhioWL'li slinii U p. Tin* 

lindu-r is ••nt into Lt .1 uut 1 in* h » lon< nlln i* ]it for 

s. veil nvitehi's ami lull tr» •! f: i a sp,(iil 

loini <‘t‘ till ning lat In*, ai *t' .» ine 0 

on its fntio* h-iijtli i imMiiii"! ‘ins • »»r Imm' tl.-- 'ii. 

ot .1 maO-h is i iil oil'. With e j*v«liitioii ol tin ' t!>-' 

kllite adv.llices pi oj 1 .ft mi 1 Irl V ti the llllkll-'S ol >ili>l 


i-nt oM, and Ihn-^ .1 uiiilo lely the k si s ••ht nn -I . .•! 1 

At tin* jiaiim time 1 eghi -in. ill kniv* 

sfp.ir:ife It.iinls 1 n 1i tl ‘ hin^lli ol 

o]n-i.in'»n s'-vm long of .d th.* 

ni a mateli ah* ol.| lim d 'rii' s« hhoMs 

InieMhs tif hom •» to 7 tei t. keottv pn-i ^ml to cut 

tln-m ilit<» siiorle mitehr^thev :ih‘ fi‘d 
soMifwIia! Iiki* a sfr.iw-ehoppiT From 1 to )•( 

on III i1h‘ . ipii.oatii.", :nid .1 riti In t an ir ■ nt f- • 1- ilnni toi Aard 
tin- ihii kiie-'S of :i iii.iteh at f.iel .simk tin < vvhnii llius 

rut-, 'ill' 1“_'0 to 110 m.itehi-s pi‘i v. 11,,1 Woiki'd h.Uld tin* 
m.M-him- dl liveis ahout ,h,0OO,ni)ii splint r do. iiid l.y ]»o\\*‘r it 
eiiu he run to turn out douhh- llial niiml 'I'ln'^mahhes .no liuxl 
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dried in revolving? drnma in a heated chamber or stove, and there- 
after they are sifted in a kind of partitioned sieve to free them 
from fragments and splinters. The sifting process also arranges 
all the splints in parallel order ami in uniform (}uantitics, ^’hereby 
.they may bo conveniently i)nndUMl and prepared for the dipping 
which next follows. For tin* dipping ]»roce‘JS it is necessary to 
keep cocli match free from contact with its neighbour, and intleed 
allow it such a space that each may be fully coated and yet tliere 
be no danger of the igniting ctnnposition clotting tho heatls into 
one mass. To ctl’cct this llic sjdints arc by an ingenious niachino 
separately arranged at nnifbim intcivals between the lathes of a 
dipping frame. Tin* dipping frames are made about 18 inches 
S<plare, and arc fittnl willi 11 inovalile lathes. Ilelween eindi pair 
of lathes f)t) splints arc inserted oy the machine, and when tightened 
up by screws e.i. li Inimc tints enntains 44 x .^lO— s]»lints placed 
at regular iiitcrvaK, tin* heads of uhieh are all oti the same level. 
A single atlemlant e.in place, hy aid of the machine, about J ,250,000 
matches in the dipping fiamcs per ilay. 'I’lie dipjiiug is done in a 
stove of iiM-miiy wiiicli contains thicc sc[uiirc llat-bol tomed shallow 
pans. In the lirst the splints are. hcatcil so as to facilitate the 
absorption of parallin ; in tlm sceon I their points are di]»ped into 
molten paratlin scale ; and in tlie third they receive their lieaiN or 
tips of igniting et)in])OMtii>n, that mixture being kept in a uniform 
thin .‘'Ir.itniii in the or in s<i»nc ca-^cs it is sn|iplicd hy an endless 
india'i nhher hell which revolves and ilips into the enmjiosition. 
A skilful workman can diji from 11500 to 4!)00 frames, or nhont 

8.000. 01K) matches, a day. The frames so dijiped arc afterwards 
arrange<l in a heated apaitnient till the igniting composition in dried, 
after whieli the matches aie t.iken ontnml jmt up in boxes hy liynd. 

!M:iteh splints in the faet<n'ies of tin* I'nited Kingdom :iie generally 
cut ill hMigtlis snitalilc for two matches, and dealt w ith in that form 
throughojit. Tile s]ilint-cut.ling machine patcntial hy ilohn ,lex 
Long of (ilasgow in 1871 ditlers essentially from tlio Swedish 
splint-making inaeluiiery alxive. alluded to ; it nets on squareil 
blocks two-inateli lengtii, and is ea]»able of producing nj» to 

17.000. 000 matches per day. 

Tho object (if dipjiing in melleil parallin is, of course, to s(‘r*u re 
more readv ignition of the wood. Siilplinr was formerly enijiloyetl 
for that pnr]io.se ; and enormous (plant it i<‘s of tlin clieaper inntelu's 
madii on the (’ontinent ami in Aimib'a continue to b»j sulphur 
dip]»e«l. Tho cheaper kin<ls are freipiently “ bundle «lip]u' 1 *’ in tbe 
molten .sulphur, after wliicli tluii* points aie merely j>ress(*d against 
tho igniting eomposithm. 

Tho cliief elemont in tho igniting mixture of oidinarv inatehos 
is still eominou pho.sp]ionis, comliined with one or inoreotiier Ix'dies 
which readily part with oxygen umh*r tlic iiillucneo of heat, ('hief 
among th(*s« latter substances is ohlorute of potash, tlie body whieb 
causes the sharp eX]»lMsive sound when a common match is struck, 
and the use of which there is a .strong ohj(M*lion on the (’onlinerit 
from the fear of explosions in dealing with tlio fsuh.stani’o in largo 
(piantities. 'riie. other <ixygen-yiehliiig bodies cmninoidy found in 
iiiaichcs an* rrd lead, iiitrati'tif lead, biehroiiiato of potasli, and pci- 
oxide of nianganeso. The jiroporlions in which anj^ of tlie.se bodies 
is present in various igniting eoinjiositions are kept trade secrets; 
they v.iry greatly, as special regard must he givt-ii to matclies 
for damp climates, or fur ocean transport, and to other considera- 
tion.s. 'file igniting agents are made into a ]iaste with glm* or 
glim as an adhesive agent, a little fine sand or jiowdered glas.s, 
ami sonic eohinring ingredient sueli as i-iumihar, .smalt, magimta, 
or Fni.ssiaii blue. Matclies in wliieb aiiioiiilioiis phosphorus 
takes the place of tlie l■omnlon variety, notw’ithstanding .s(*ver:il 
obvious advjoitage.s, liavc never coiiio into general use. They 
weie hIiowii in the (Ijivit Kxhiliition of ISfil by Ibdl k Tllack 
of London ; and Foster A Warwa of Vienna, one of the earlii'.st 
matcli-makiiig tirms, long 1*0111 inned to make them, as did also 
Cogniet Fere et Fils of I'aris. As made by these and other makers 
they were ditlicnlt to .strike, rcipiiriiig a spe<*ial roiigli nihhing 
suit'aee ; the head frcipnoitly broke away in the attempt to light 
tlnnii, and when they did inihimc it was wo'th c.\plo.si\e violence 
and a Joiid splutlciing iioi^c. I)r Von Schioltd*, tlic tliscovcrer of 
amorphoiK pho'.phorii • l.nms to liav found a mc:in.s of ]»iepaiing 
combinat ions nt anioiplibns phos]ibiinis with cldorale of potash 
and othci oxygen-yielding coinpounds ot all degrees of eonilmsti- 
bility, and he states that lloidistatter of Frankfort now maiinfaetures 
matclies w'itli ainurphou.s phosphorus eompo.^itioii whieli may be 
ignited by riibbing on a ilotli .siiiface, wlijch iidhime ipiietly, 
burn w’itlio.it smell <•! sparking, are not inlbiene(‘d bydamfi, ami 
are ebeaper than c«,nim<m pliosphorns niatehe-s. The use. of 
mnoifihouM p]io‘‘plio! Us but on the nibbing sni face, only and ]iot 
in tlie dipping compi.silion ''.afety matclies) — was first suggested by 
Ikittger, but it w.xs not till .1 jeiteiit was .'■eenred by Lnudstiinn in 
1855 that thfi matches were Iiroiight into the market. According 
to J. (k Geiitcle, the elements of the dipping niixtiiru for the head.s 
are— chlorate t)f notasli, ]iurls ; hjehroma' • of potash, 12; 
red leacl, ;• sulphide of»antimony, 21; and the ingix-diunl.s of a 
siiifalde riihliing siirfiee an* »*ight part.s of amorphoiiH p))o,sphorns 
to nine of .snlphiij" of iinlimonj\ There i.s no douhtt however, 


that hero too tliere Is considerable diversity in ^he oeihpositidn of,, 
the mixtures. Igniting compositions entirely free f^m pno8phom|';J 
depend for their moderate aegree of efficiency on tbe use of such'^; 
agents as chlorate of potash, sulphide of antimony, bichromate of 
potash, and red lead. ' 

** Vestas ” are matches in which short pieces of “wax taper” ard^,^ 
used in place of wooden splints. The taper is prepared by drawing,^ 
a series of wicks or strands of twenty to thirty fine cotton thrGa(U;i} 
throitgli molten stearin, with some propoition of paraffin. The wax^^ 
quickly hardens on the threads, agglutinating tliem to irregular; 
hard strands, which are buioothed iiiid rounded to the required size > 
by being drawn tliroiigli iron plates perforated with holes the sja»>‘ 
of the re([uircd taper. Thu tapers are cut to the,. match leiigths^.';'^ 
and set in dipping frames by special machines. TliiC ...making^ of 
vestas is an industry only second in extent to the wooden match 
mnnufaidure,— its hoadi|uarters being London, Manchdlttcr, Mar* ' 
seilles, and the north of Italy. Fusees for tho use of smqken.: 
arc*, made of strips of thick porous paper saturated with salt#' 
petre and bichroinato of potash, and tijiped with ordinary 
(U)inposition. They are now' almost, entirely supplanted by vosuvians, 
which consist of largo oval heads on both ends of a round splint. 
Tli(*se licads, made by repeated dipfiing, consist of a porons mixture 
of charcoal, saltjictre, ca.scariil.i or otlier scented bark, glass, and 
giini, and they also uru tijiped with eominon igniting composition. 

Ordinary Jiiatch boxes au* m:id(? of thin voncors or sicillcts of , 
wood tho same as u«!ed in splint making. The blocks used yield ' 
skillets the exact size, of the box or eovi*r to be made, and tho ‘ 
iiiaelilnu which shiiv»*s .skilh*t.s off the Muck also scores tlmm along , 
the lines by wliicli they must bo bent to form tho bof. The fold- ' 
ing, covering with paper, {iml labelling arc op(*rations performed by , 
young girls with reniarkalile rapidity. In dealing with double 
splints, the nnitebes an*, at the. boxing stage cut osunder In snialh^ 
bundles with a lever knifes by tho box tiller, who acquires 
.lelieaey of percrqition tli.it at eaeli np(*rntion she soizes and 
divides the exact (pnintity rcipiircd to fill two boxes. A goodhand 
will in tliis way till 85 to 40 gross ol boxes per day.* • ' 

It is eiilcuhited that in llie principal European countries from 
six to ten inatcbes aie nsnl for eiicli inhabitant daily. There it 
no w'ay by whieli an ex.'iet estimate of the extent of ttie trade 
in the United Kingdom can he obtained ; but compotent authofy^ 
itics believe tbo ycsirlv viilne of the niatehos mado to l> ijM|||t ; lest » 
than . 4^1,500, 000, a i.d th.it the m:ilv(‘i.s turn out about 
matclies daily. Of all tlic, in.ikcrs Mi'ssrs Hryant & May are by^^, 
far the, most extensive ; .,mi ni'.xt eonu's tho Boll k Black conl-;\ 
miiy, formed of a comhir.iiion uf makers in London, Glasgow,^ ; 
ManehcKter, and York. In France tho right to mcmnfactuTU 
nnitelies is a Govirnim'iit monopoly farmud to the CoMpaJj^iiJ 
(fd^nirahi firs aliiiinrtfrs rh ivt iff urs for an annual payment of 16,000,000'^ 
fraiic.s, witli C centimes extra ]K*r hundred matches in excess of forty^; 
inillinrds sold yeai ly. 'I'he company lins concentrated the whole ofij 
the inaniifaetnre into twelve e.stnhlishineiits, tho la^st of whiolt'.,; 
arc at Marstdlles. 'flie elfcct of the monopoly in Fmnce is thalT,:’ 
Timtehes are veiy e(sfly, and the average consumption p6r head^, 
throughout the country is eonsiderahly less than in other countries.^' : 
Sweden is the eountiy wliii h in ri'cent years has been most. inti* v 
mately identilied witli the growth of the industry. Ill that COUlitryFj 
including with it, Norway, there were in 1880 forty-three match,!. 
factories, many of them large, that uf Jonkoping being among the^^ 
most extensive in tlie world. Tim (pnintity of matches exported'; 
lliat year was about IP, 000,(100 lb (22,900,000 skalipunds), prob-J 
ably representing 50, 000,000, 000 matches. Tho yearly exT'orte^! 
have iiiereasecl four-fold since 18/0, and are still rapidly extending.^. 
Ill ClerninTiy there are two hundred and twtdve factories, which are 
e‘<tiiiiated to nuike yearly about 60,000,000.000 matches ; and 
Anstiia-lfnngary— the original .seat and centre of the manufacture—., 
po.sse.s.ses one hundiTd and lifty e.stablishments, whence large quan- 
tities of nialehe.s are exportoil to Bussia, Turkey, Asia Minor, and 
tho neigh huiiring states of Italy. Throughout Europe hbout 120B 
tons of plio.sphonis are annually ron.sumed in the tnaniifactme of 
mate,li(*s, the greater ]in)porlion being produced in England.'' ■ 

111 the United Stnte.s a tax of 1 e(mt |»ep box containing one 
huiidn’d is levietl mi matches miiiinfaetuied in thf countiy^.iu addi- 
tion to which thcie is an ad vttlurrm duty of 35 per tent. Oix all 
iiiatchca imported. Tin; internal roveiiue tax of a cent per box ie 
snhjcet to a lediietioii of 10 iier cent, to manufacturorSi with ah 
additional (liseount of 5 jier ee.nt. on the purchase of ^e stamps 
used for tlic box^s wdien (piaiititicR exceeding in valu%$ilf0 Are pur-^ 
ehuscil ut one. time. Tbe result of these hscal arrangements has 
l)i*nii to favour large munopoli/ing companies. Although jthere aie 
nearly thirty miinnfaetorieR in the States at present, |>raotically tht;*^ 
match trade of tin; country Is in the hands of, or entirely controlled 
by, tin* Diamond Match Company of New York,v consisting Cf 1 ^' 
eoifibinatiou of largo nia:iufac.turi*r8. During the year the^ 
revenue derived from tho internal tax amounted^ th 93,27*2,253, 
wliilc the cu.stoniR duty on imported matches yielded no mote tham, 
! 36186, these, re(;eipt.s representing probably ax oonaumption m. 

! 40,009,000,000 matches. . ’ (J. :4< 
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« HAT£, or Fauaouat Tea, cotiBists of the dried leaves of 
i lkx paraguaymsis^ ^t an evergreen shrub or small 
' tree belbhging to the same natural order as the common 
' holly, a plant to which it bears some resemblance in size 
vend habit. The leaves are from 6 to 8 inches long, shortly- 
./stalked, oblong Wedge-shaped, rounded at the up))cr end, 
;. iiid finely toothed at the margin. The small white thnvcrs 



V’ Mttt« {lU'j' jinnuiiotynials). 

*^OXtion of plant, finlf niitiirnl Kixt*. HNiucm' di tipi* atwt nnti , t\Uco natiuni 
Part of underaiile of Iraf shovi in^ iniinitj ils, natural m7<*. 


grow in forked clusters in the axils of the leaves ; the SL[»als, 
j^etals, and stamens are four in number; and the berry is 
4-Seeded. The plant grows abinnlantly in I'aia^uay, 
6orrient09, Chaco, and the suulh of JJrazil, birniiug woods 
balled yerhaks. One of the prineipal centres of tin' nrit6 
Industry is the Villa Real, a small town above Asuneion o 
the Paraguay river ; another is the Villa do San Xavier, i 
jthe district between the rivers Uruguay ami Parana. 

Although matd appears to have been used from time im- 
inemorial by the Indians, the .1 esiuls v, ere the fir.st-to attem j»t 
its cultivation. This was coinmeiieed at their bramli 
" ^ w, .. ' . ’andedeS.ni 

Pedro, where some plantations still exist, and furnish the 
best tea that is made. From this cireumstanec llu inmes 
Jesuits’ .tea, tea of the Missions. St Railholomew’s tea, 

Uce sometimes applied to mate'. Under euUivation the 
quality 'of the tea improves, but the plant remains a .‘^ inall 
ahmb with nurmirous stem.s, instead of forming, as in tin- 
Mid state, a tree with a rounded head. From eulti\ate(l 
|>lantB the . leaves are gathered every two or three years, 
that interval being necessary for restoration to vigtHMin 
growth. THe collection of male is, however, ehieily etfeeted 
by Indians employed for that purpose by morcliants A\ho 
^ay a money consideration to Government for the pi ivih ge. 
'I When u yerbal or mate wood is found, the ImliaiK, nnIio 
usually travel in companies of about twenty>tivc in number, 
build wigw^n^ and settle down to the work for about -iv 

J. Mleiw has proved that I. 'cnniih'nsis, /. (fitjinUfn, L v, <i.i- 
fpUitt /. HumboldHoAikf and /. nujropuvctaUit be.siilo8 severul \;u'it‘ti( s 
,^.thsM. species, in general uae for preparing mate. 


months. Their first operation is to prepare an open space, 
called a tatacm^ about 6 feet square, in which the surface 
of the soil is beaten hard and smooth with mallets. The 
leafy branches of the matd are then cut down and iilaced 
on the tatacua, where they uirdcrgo a preliminary ntasting 
frt>in a fire kindled around it. An arch of p(»les, or of 
hurdles, is then erected above it, on which the mate is 
placed, a fire being lighted underneath. Tliis part of the 
process denuinds .'‘ume care, since In it the li aves have to 
be rendered brittle enough to be easily pulverized, and the 
aroimi has to be devclo[)cd, the neccNsary aimaml of heat 
being only learned by expeiienee. After drying, the leaves 
are retluccd to coarse powder in mortars formed of pits in 
the eaitli well rammed. .Mate so prepared is called ma 
or //f / iw/ th and is chiefly used in Brazil. In 
raiaguay and tlie province of Parana in the Argentine 
Keimblic, the leaves are deprived of the midrib before 
roasting; this is called vatt-miri, A very sii[»erior quality, 
^^T t'tvt-ruifu, is also prepan'd in Paraguay from the scarci'ly 
expanded buds. ^Nlore reeeiitly a diiferent method of dry- 
ing unite has been a(lot»tcd, the leaves being Iieuted in 
largo cast iron pans .set in brick woik, in tlio same way 
that tea is dried in China : it is aflerwainis powdered by 
machinery. 

'riu* ilitleinit uu'tliM«lhnf j'O p.’oritifin inltuftn'r (n ii < ‘‘rtain i-\tent 
tin* v.ihie of tin* [)roilin t, ihf niali- I'n-jiariMl in I'lisagii.iy I'cing coii- 
si»lro‘il tin* best, Hull ol < M’.in Mini raraiuigiia veiy iiilei nn. 'Phe 
b;i\«‘s wln n iliied ait* |».n*lve 1 lightly in ^ridiisoi uhlong ji.'iekage.tv 
ni.ule of’ law liides, which are then eiin tnllv hcwt il up. These shrink 
by exposure to tin* snn, innl in a eoiiple «it d.i\s I’onu eninjmet 
pMivels e n il eonlaining Jihoiit ‘JOO Ih ol l(.i; iii tliis lomi it kee]>s 
\\ell. The tea isg» nei.ill\ piepjiietl loi \]-,x‘ in a snnill siUi'i'inonut-d 
e.'ilMha''h, nunln (»i the fruit of i'nsr iifi t f'lfj'h :0 ttv ni ^ 'ncfi rhifd 
(I'lihM^o), usimIIv nhoiit the si/g ot a hirge lU'Miige, tie* 
tapeiing einl ot the hitUu’ serving lor a liMinlle. in the toi» of tlir* 
i’.il.ih.i'.h, or aeiO’i.hir lu-le Mlu)nt the ''l/f of a llmin is niinie, 

.iinl through tliis opoiiing tin* 1i i ‘■iiikiil lt\ iih'miis of a hoin- 
hilh.i. 'Phis inslnnnent eonsists oi n shmII tube li or 7 im hes long, 
foiin(‘«l either of inetMl or a lei il, whiih h.is .it oiii* end a hiilh iinnle 
either of extremely line bisket voik cu of m. t.d ]»eifor:ited \^ith 
ininutH holes, sc» ms to pievent tin* ]*.ulieles ol tl *• Tea h'.uis from 
heing driNMi up into the mouth. Some .sng ir oiid m lit:le hot wnter 
Mie fii.st phietd in the goiiid, the M i\a is tlieii added, and Piiuilly 
tin* ves.,c*l is tilled to the hum uiih boiling wati r, oi milk pievion^ly 
he.ited hy a spirit lamp. A hllle hmnr .sugnr or lenmn jnii e i.s 
sometimes udiled instead of iidlk. 'Ph * l**‘Vri,iLM‘ is tlieii ImndHil 
lonnd to the eonipariy. e.ieh tteison l-ein ^Miiini^lo d with.i homhilhu 
'Pile leaves will hear steephig aliont thiei> linn'-^. ’Pin- iiifiisinn, if 
not ilrunk soon after it is m.ule, i.ipidl^ luins Maek. I’ei^'Oiis who 
.ire hmd of mate drink it behn e t \ . ly me.d, and eon-nine ahiiiit 1 oz. 
of till’ leaves perda\. Ill the iieiglihoiii lioud ol I'.iraii i it n ]»i' paieil 
and drunk like t’hinese te.i. Mate is grin r.illv • on-n!* u-d disagiee- 
.dile ny those nimccustoiiied to il, Inivi: g a >i nn-wiMl hitter tvste ; 
nioiM)%er, it is the enstoiu to drink it so hot as ti» he luqdensanl. 
Hut 111 the sonlh-easteiii ie[uiMie'«i it is a iiiin hqM i/ed aiti'Ie of 
hiMiiy, and is the lirsl, thing o(h o il to visitojs. ’I hr e/n. /hMit the 
jtl.dns will tiavel on hoisi h.iek lor \\e. ks a.-king no l-t tier f;ue than 
dried heef waslied down witli eopions dr.inghts t»t nniTe, and lor it 
In- will foiigii any other liixiiiv, ‘•ueh a- siig.u, in'-, oi bi.-enit. 
Mate nets as a ie.sl\irati\e aflr)- gie.it iaiigne in the same manin-ras 
i t .since it iloes not Iom* its li.i\oiir so (pii' kl\ as lea by exiuKure 
To the air and d imp, it is nnne v,dnal>h' to 1i.»\ > Ih i - 

.Some Wlilels aUnhllli* deletel ions elli’els to l1 M.'-e, whih* olhei.s 
jn li-e it to an almost iin ledihle degrei*. Its ]ih\ siologj. ;i) a.i on 
does not appear to l,.l\ e hern e.llelully Wol ked out, blit Its e\t-ii 
ii-e in eonnilies wlnie le.i and eolb e aie known si i ins to inun ro 
lh.it it m.iy ]iossess viitilr'x peeuli.ir to itself. 

Its propirli(‘s appe.ir to he ehieily due to theiin* or '-airrinr-, 
.Vnal\-ejl hv Ih* II. H>.is-,on, TOO gi.iir.s wen* fontid to yi. l«i 

C';i*n ilir 

(. lilt iTlrU'. -nil- rl ]•> <'1111:11 f.ittN 

rniiiJiU \ ( 

Ue-in 

Iniii mniic .s.ilis, inr uilmi; iini 

M till- .11 ill not I’NiiiiKitrtl. 

- 'I’ln* word .'■eriiilied the jdaiit ei ♦!.'• piIo- I n’iiti l•m•_Mlag<*. 
'Phe Spaniards ga\e it a similar iiaiiie, /,■ U ' '*i’e-« Irom the 

hmgu.ige ol the Iin'a.s, and oriLMiiiilly nn .n.* -i ' ihilMsh. The. Para- 
guay lea was ealled at lirst }ft't va t'o i"nlx\ .ii d t>’' m. the being 

dropped, the niinie iintlt eaiiie to signiU the .mu i l%mg. 
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Acconliii" to analysi^s made !w Aloii/o Robbias it also contains 
about 1 *5 of a pL*ciiliar tannin which does nut preei[>itato potnssio- 
tartrate of nntiiuony, nor tan leather. The glutinous sub.stanoe 
resembles in coiisisteneo eoininon binllime, and is considered by 
Jtyasson to be a compound ether, the alr«>hol of which would bo 
near clndisteiin. Since the hci^iiiiiinif of the ]7th century mate lias 
been diiink by all classes in l*ai.i,i'iiay, ami it is now used through- 
out r>ia/il timl the neighlioiiriiig countries. In 1855 tho ainuiinlof 
mate annually consumed in South .Vmerica was estimated by Von 
llihri at 15,000,000 tb, and the emsumption is no\v ju<d)ai)ly thn‘o 
or four limes as gn-at ; in Iha/il il brings in a revenue of about 
d!4l0,000. Til llie Ati,n iiliin‘ iJeptihlic ahmetlie et»usuin]»tion is not 
.jss than 27,O00,noo lb ]»er aiiniiiii, or about lb jier bead, while 
the proportion of tea and eollee consumed is only about 2 tb of the 
former ami ^ Ih of the l.itter per head. Tin* t‘Xporl of mute from 
llra/il to eoiinlries lias also ineieased fiom 2,720,475 kilos in 

lS4i> to 5.2 'm;, js.'» kilos ill iS.'iO, kilos in 1860, 9,507,08t) 

kilos in 1 > 70 . mikI 1 l,()b:?,7:n kilos in 1870 M). 

See stiill\ /»'/ f/ //, Liiinlnii, ls(;(;; MaiisneM. /f/v/.-j/, Loiulnn, Phar- 

Mdi't n'f >1' ./•>ui 'ni' (0, '“t- 'n. ji. -t ; <-l)i ' "t. Mii. p. <*I J<iJ7 ; Cbihty, AV//» 
Contiiiiniitl \o. LiMnliiri, JSSO ; Mullmll, Pio'in of the U o/ Vi/, 1 SSO, 

p, ■Is*' , / /.'m '<///' U \ten , liluMhtr Ajutthi ku rri • IhS.?, pp, ^71, I'S'*, ;>10. 

A1 A ri'^UA, a city of Italy in tlic north cast of the province 
of I*otcii/i, IS miles from Potcnzi, on the high road to Bari. 
l*artot‘ It is Imilt on II level plateau ami [lart in ileepvalle)s 
adjoining, the tops of the campanUcs of the lower portions 
being on a level with the streets of the u[)per. The prin- 
cipal building is the eo-cithedral of the artdibislioprie of 
Acerenza and Mati*ra, formed in liMj.*! by the union tif 
the two bishopries, dating respeetix eiy from 300 and ‘»i)S. 
In 1S71 the p ipulalion ot the commune wai 14,312 (iliut 
of the city 11,20‘J), in 1881 15,700. 

rnder the X«>imaiis Mat(‘ru, the aiiei.nt Male.ibi, \mis a eoiiiit- 
diip fur William liras de Per .ind his siiecessers. It was the »hief 
town of the li.isilie.Ua fnnn Oh; | till \\lit.n the Fieneli trans 

ferred the a Iministi.itinii b> IVdeii/zi. 

MATllKMATlCALDKAWlXa AND MODELLING. 
The necessity for gcoinetricil drawings and models is as 
<dd as geometry itself. The ligure lias formed the ba*<H of 
iinuy a geometrical truth ; and dcmoiustration by mere 
inspection of this has frci|U(aitly to do service for more 
rigorous [iroof. So iu ct‘ss:iry is this visual representation 
of an idci tlnit tln’re is liarJly a branch of mathematics 
wliicli ilocs not make u-e of it in llie form of tables, 
symbol-*, fornuila*, A'c. Tlui visual method is especially 
important in geometry. The ligure is to the geometer what 
the nnmerieal exaiii[de is to the algebraist — on the tuie band 
limiting the liorizoii, on tln3 other imparting life to the con- 
ception. I ferein lies the* didactic valin; of tho figure, which 
is the more indisiiim.-^able the inorii elementary the stage 
of in-*tru -f ion. To be able to dispense witli it is a faculty 
acejuired only after a long and special training, 'I’lie iiow(?r 
of nient il picturing is a talent which can lie so strengthened 
by n-^c tliat ev(‘n a slightly gifted mind may aeipiirc the 
power id’ carr>iiig out a .series of geoinetrieal operations 
without llie aid of a figure, provided these do not lead 
into unfamdiar region.s. But each new grouii of itieas 
which tho geometer would master rer]iiire.s a new grajiliic 
setting bath, which not even the ex[ierienced can di.spen.se 
with. Drawiii'gs are .sutlicient in [danc geometry; but 
solid geoniLtry requires niodel.s, except in spiaaally simple 
case.-s, in which delineation by means of pcrspi*etive or some 
convention d method may .siiHice. Then, again, in passing 
from the geom. try of the plane, straight line, and point in 
spici* to that of rnrved surfaces, lurLiious eurve.s, d'c., new 
and di.'*tincl graphic d motliods arc necessary. The dillicul- 
ties encountered in nnder'>lati(ling n(*\v grouijs of geometrical 
forms are l>est removed ]»y a careful stinly of a .small 
number , of cli iraett i i^tic models and diawing.s. A.s a 
mOfans of educatiiui, the model is lively and sugge.stivc, 
forming in tliis way a eomph ting factor in the course of 
instruction.^ We remember the pleasure ex iierienccd when, 
after a di.'^cnssiori w'hi^h lias yielded a serie.s of hardly 
reeoncilalde properties of one ami the same geometrical 
"^gure, a model is exhibited which combined these prO' 


-MAT 

perties in itself ; or the striking manner in which a 
deformable model either of pasteboard or thread executes 
its transformations before tho eye of the observer and 
scientific student. The study of the model raises new and 
unexpected questions, and can even do valuable service in 
leading to new truths. 

In the more elementary departments of plane and solid 
geometry and descriptive geometry, models are abundant 
and easily obtainable; but there are comparatively few 
collections of drawing.s and models for instruction in 
higher geometry. There are numerous drawings of 
algebraic and transcemlciital curves in tho well-known 
treatises on analytical geometry of Cramer, Euler, ^ {Salmon, 
in Frost’s Cttrve Tntrint/, tkc. ; but tliere is still a deficiency 
in systematic cnumcnitioiis of the forms of curves and 
surfaces of a given onlcr or cla.s.s. In this connexion we 
may mention i*liickca*’s Systeui tmalytmlien Geometrie 
(ciirve.s of the third order), and Iker’s Knumeraiio lincarum 
JV, orUi/iis. A griiphical representation of all * the 
characteri.sLic.s of the singular points of an algebraic curve 
of the fourth order Is given in ZeiiLheii’.s Systemer uf plane 
Kttrver (1873). As regards tridimensional figuring, the 
oldest know n models for instriiclion in the higher geometry 
are the thread models of .skew surfaces con.structed about 
the year 1800 under flio direction of C. Monge for the 
Ecole Polyteehniqiie in I’aris. In 1830 Th. Olivier ^pf 
Paris got the same exeriitcd in movable form. The great 
development in modem limes of certain branches especially 
of the higher geometry lias given a new importance to such 
method.s of gra[)hical representation. 

Amongst the larger colleclion.s we must mention the 
elegant series of complex surfaces, consisting of twenty- 
.seven items, constructeil by the celebrated J. Pliicker of 
Bonn. After Pliblers death copies, not very satisfactory, 
Were made from zinc easts. The col lection uf plaster and 
thread models [mblishe.l by Muret of I'aris (now Delagrave), 
and intended for insliu -tion in descri[itivo gepmetry, con- 
tains many arehiLeclund forms. The w ire niodelsbf tortuous 
curves by Professor WientT of Carlsruhe, and the thread- 
models of developable surfaces by Professor Bjorling of 
Lund, merit notice amongst others. Perha[)S the largest 
and most e.xten.sivii of the collectioii.s is that of L. Brill, 
bookseller in Darmstadt. These, represent every depart- 
ment of the higher and applied miilheinatics. The cata- 
logue embraces .bome seventy numbcr.s, with over a hundred 
plaster, threail, and im-tal models. Rcvenil series of this 
collection were jin pared in the mathematical department 
of the tecdmical college of ^Iiinich. In the preparation of 
the.se models, inv«)lviiig the development of a conqiaratively 
novel art, certain practical le.ssons were gained, especially 
in the working of pla.ster models, to which wo may direct 
attention. 

Wo assuim*. th.it the ]in‘liiiiinfiry di'sigiis are prcparcil with the 
aid of board, rulir, sijimn*, rompassoH, and siivli Wfll-knowu iustru- 
iiit'iit.s ixs lira u.si'd by tin* draiightsiuiin. 

The material t«) be cinployiMl, wln tln.*r wire or thread, interlaced 
pasteboard strips, or ])l.istrr, depend.s upon tlie special circuni.st:ince.s 
of each rasa, and upon the piirpo.sr aimed at in the cunstruction of 
the iiuid«*l. Two buiidlrsol' parallel disks of ciud board or irietiil- 
sheetino, iiieliiied at an ailju.'stabh*. angle, may boused with advan- 
tage. in i-epn seiitiiigii peril s ofdiHerent but mutiuilly transforinablo 
surfaee.s. For rulnl and developable, surfaces the thread model Ls 
to be rrrniuiin iiihMl. "I'ht* surface i.s enclosed in a cube, or more 
generally in a p gioii of sp.uT bounded by plane walls. Upon these 
bounding walls are mark ( m 1 the aeries of points in which they iinj 
rut. by the geuer.it ive liiie.s that are to bo rejiresoiited by threads. 
Through these jioint.s the threiuLs are diawn, and parts of llie aup- 
porting walls are tlimi cut away .so a.s to allow a convenient glance 
into the interiiir of the region, ^riu*. more densely tho threads are 
strung, the liker is the a])pearanco to that of a continuous surracp. 

Ill the majority of eases plaster will bo found tho most convoriieiit 
siibstanee, being ra.sily worked, and giving a result eoiiveiiioiit and 
elear to the eye. There is the disadvantaj^e, however, that one of 
the regions of space bounded by a surface is filled up. Sliotild the 
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boinuliirios of the surface he piano or capable of being turned on the 
lathe, tlm desired form is best approximated to by working wood or 
plaster blocks. Plaster is not easily worked on the lathe, but a 
plane .siirfaee is readily got by rubbing, and if not too dry it may be 
cut with the knife. 

A surface which cannot be conveniently npproxiiiuitt‘d to by the . 
abov(j method may be built np of Ktrij>s cut to pattmi, whh ii nre j 
then filled ki witK some plastic materijil. To a«*e(oiiplish this a ! 
system of sections either parallel or having a single axis is laid ' 
through tlio region to be filled up ; the bonrnling lines ot these mm*- : 
tious are calculated or obtained by geometrieal const rui’ti<ui. Stiip^ ’ 
of plate zinc are then cut to the rispiired fnrin ninl fixed M-cuielv hv | 
cross-pieces or soldered if necessary. Between the intei ii.es of this ' 
zinc scaffolding some jdaslic iiiaterial is filliMl in, siieh :is einluisdiig 
wax or damp clay ; niid thus tin; form tif the smfaee i'. i. iider.-.i. ■ 
The suhsfanee known in trade as ]»lustilin is espei ially suiiaMi- i.u- ' 
use in this w^ay, as it retains ils |»laslic projieity a J.mg tiim*. 
The linishing tonehes are givi'ii to the siirf.iee }»y iMi.iii-: oi u i 
sculldor’s style. From the elay iinwlel a plaster east is h.im.*.l .-ind 
WL'll ilried ; and its impeifeetioiis an; lemoveil by im aiis of pi i>-irr- 
tiles and other instruments familiar to those wlio nmk in pi r. ' 
jjines which are to be shown on tliLMiiodi*! auMlraun tliinugii pmnt; ' 
already marked on the original clay model, and engiave.l witli tme 
fth»». A galva!iO])histie, copy of sin*li a ]>l:ister model, not t.io de. j.l\ 
deposited, showi the surfaec even lii*tler than the [ihe^er if ,elt. 

MATIIEMATFCS. Any conception wbirli is definitely 
and completely determined by nuiuiis of a finite minilier 
of specifications, say by assigning a finite number of 
nloment.s, is a mathematical eonceplion. Mutliemafies has 
for its function to dtivtdop the con.sequcnce.s involved in 
too deilnition of a group of rnatlieinalical eoriceptions. 
Interdependence and miitiuil logical eonsistf'ncy among the 
members of the group are postuhitetl, otherwise the gnuip 
would cither have to be treated as several distinct groups, 
or would lie beyond the s[dienj of matlienialies. 

As an cxanqdeof a matliemati'.'al conception we may fake 
*‘a triangle”; regarded witlnmt idVrcncc to its [m.silion in 
space, this is determined wlieii three elements are specified, 
say its tliree sides; or we may take a “eidonr .H?iisation,’’ 
which, on Young’s theory, is det(*rminod wlien the. amounts 
of the throe fiindnmc.ntal cedour s‘'ii<ations that entrr into 
5t are stated. As an exanqde of a non mathematic. d c«»n 
ceptiou wc may take “a man,” “a mineral,” “iioii. ' uo 
one of which admits of being so detiMUiined by a finite 
number of .specifications that all its ]iropcrties can truly ■ 
said to bo dcdiieible from the. definition. ' 

A mathematical conception is, from its very nature, ; 
abstract; indeed its abstractness is usually of a lii^her order 
than the abstractness of the logician. Thus, f(»r instance, 
we may neglect the other attributes of almdy ami consider 
merely its form ; wo thus reach the abstract idea of “ fnim.” 
But the form of an irn'gular fragment of stone does not 
admit of being finitely s[>ecified, and is thenfore not 
Rusccptihle of mallienmlical tiTatnienl. If, however, we 
have a carefully squared cubical block of granite ti» deal 
with, for most practical purposes its form is specified by 
stating that it is a cube, and assigning one element, viz., 
an edge of the abstract mathematical cube by wbicli we 
replace it. This example iljii.strate.s at once the limit of . 
mathematical reasoning and the nature of the bearing of 
mathematics on practice. 

A variety of words have been usetl to denote the 
dependence of amathematiealconeeption upon it > elements. 
It is frequently said, for instance, th*at the conception i'^ a 

function” of its elements. One word has recently come 
into use which is very convenient, inasmuch as it draws 
attention at once to the fundamental idea invoUerl in 
mathematical conception and to the prime object of 
mathematical contemplation, viz., “ manifoldnes^:.” 

Number is involved in the notion of a manifoldness both 
directly, as any one can see, and also indirectly in a manner 
which the mind untrained to mathematical thinking docs 
not 80 readily understand. Take on the one hand the ca.'-c 
of a triangle considered without reference to its position 


but merely as composed of tliree limited tstraight lim .s, it 
may be completely determined in various wa}.'. by a.'.signiiig 
three elements. A triangle may then ioio be «*alicd a triple 
discrete iminifoldiiess. A plane qinidrilatiial considered 
in the surne way (being fidly determined when four sides 
ami a diagonal are known) is a (jnin!iq»h* di. c reti; inanifuld- 
nes.s ; and a [»lane polygon of u side.- a ('Jn - H) ph* <li-crete 
maiiifolJnc.MS. (k»ii>i(h r on tlie other liand tl c a-.-nuhlage 
of points on a given straight line, they aie intiiiite in 
number yet s*> n-luted that any one of them i'. .‘•ingl.d out 
by assigning its disiiuice from an arbitraiily i hoM n fixed 
[mint «»ii the line. Siu-li an a.ssvmblage is nlli d a oiiefoJd 
coiitiinujiis nianili>ldnt*>s, orsinq>ly a onefold luaiiifoldne-'^ ; 
another cxaiiqdo of tlie same kind is flu* tot:iliry of 
instants in a periiJvl of lime. 'I he assemblage of pninp. 
on a surfaee is a twnfoM nuinifoldne.'-s ; the a.-sL-mM sl^i* of 
[joints in tridimen.sion.d spacj; is .1 tlio efold nicniiloidne>s ; 
the. values of a eontimMi'^ fniielioii of // argiinienN an /ofold 
manifohlne.-s. 

It .should be obvervi-d tleit the di'-l iuet ion bMv.eeii 
discrete and continuous inauiloldm-^-: i.-, nut of ne> ' -sity 
inheieiit in the conei j*tion. For mu* ['Ui“[)0'-.‘ we mav treat 
a conception as a di.'-crete nuniifoMiies-, fi.j- .mot lu r a 
continuous nianifoldiie.v-^. Tlui^ wi* h.ivr mu tli.it an 
unlimited .straight line muv be tu.it«il .1-. :i on* b-M con 
tiiiiions manifoldiu'.ss ; but, if we i».-urd ii 1 wlioU*. and 
willi n'ference to tlu* fact that it> j<o-i(imi in q..iie is 
d(‘tormiijed by four dat 1, it beconu ^ a «|ii uli i:ph‘ ol- reti* 
m.inifohlness. 

The primary, although not the tuil\, oj.ci i|i..n in th" 
tn-alnieiil of a di^ereti* m:^nifoldlle-•^ 1-. nen.-bf i ii": or 
counting; luaice arists the [uire nuitluni.aii .il -'|.;:,,*nf 
nninher, coiiqa’chending (abstiaet) A f/'fn , niil 
higher branch cornirioidy c-illi d tin* Th, , t/ <•/ 

Without (‘iitering into a diM-ii'-Huii of tli> di linili'.ii- and 
axioms of the scienci* of niimlier, it wil! !••• .'‘nliii-i nt heie * 
fc) remark that all nnnieiical o[)eritioii- jm* leiliu ibl* li 
three fundamental laws ri»nini(m]\ rallMl the C(-mmul‘it ivt*. 
a‘'^oc*i.itivi*, and distiihutivj; laws. 'I lu* four t’umkim'*iit!i! 
]»roces.si*s, or four .sj>f*c‘ii*p, as the} .ne i-onu tinu ? » alJLd, twi* 

<»f whieh, mhlition aiul nmlti[»liialion, .ue diivet, ami two, 
.subt lactioii ami division, invei’M', aie o]. ly ili liiiul b} 
and ih'iive tlieir niL-ining fioin the tlm 1 iw^ .>i op r.dii-n 
jnst mentioned. 

\ caieful con'-ider.itimi of tlie nn tliofK in vv •:ie* br 
dealing with <*ontinuous maiiib-Mne- > - that tlu v 

redui’O tlu*ms{‘l ves to I wo, whieh may he c.dliil lli >\ni j tie 
method and the analvtie method. Jn tin* '-vn.-pti.* nu fliod 
we deduci* the [Uoju rt ii-> of a iii.iiiifoldiu - ^ ly eoiilrnq'l.iJ- 
ing it as a wlmle, ailing nur iimhi ''t.iudiiig. wiu.n it is 
lUTcssarv to ilo so, hy a ili.ieram, a modt*!, or an} oile r 
concrete dt*vice inme or le>.N uIimimI ;u Li‘nling to circiim 
stances. In the analv tie nu tluul we lix our .itt' ut i»m upon 
tlie. imlividual elenieiit.N of lie* manitoldm ^s, usually 
<lefiningeach element by a drliniir number of .'^[»eeiiications 
the variition of wdiieh leids us fimn element to element of 
the given manifoldm"--. A\’e examine tlie [U’o]n‘itics of an 
element in the most general maimer, and fu>m tluniwe 
[Jivdicite. the [iropertics of tlie rnaiiifoldness as a whole. 

'Fhe best aiul ino^g familiar exaivqdes of the s\nnptie 
treatment of manifoldiiess are the diifeicnt vaiietu sof pun* 
geiUiietry. Among llie^o we may mention tlu apagogie 
geometry of the (iiveks, wliich stalls willi a eolje<t’on of 
detinitions and axioms, eiiiniciiitcs and [Uove-, proposition ^ 
after pro[)osilion with groiit attention to stiiet logie.d form 
and with c*ontinual leforcnce to the grounds of infeietice, 
but pays little attention to the. ordering ol tl|i on*ms with 
ji view to mutual illustration, and van fully -ivppre-.>es all 
traces of the iiietliod by which tlie |)n'pi»'-ilions were or 
might have been discovered. It is lim.* *111.11 the Orecks 
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wore in possession of a method, called by them analysisi 
wliich had for its object the discovery of geometrical truth. 
But this ct^nsisted merely in taking any proposition suspected 
to be true and. tracing its consequences until one was 
reached which either contradicted a known proposition or 
else was true and capable of leading by a direct process 
of reasoning (synthesis) to the proposition in question. 
In this wo have no trace of the syhtematic development of 
geometric truth, and the ructliod was iipparciitly regarded 
by the ancients tiieiii.>clvcs as imperfect, for it makes no 
figure in such of tluir systematic treatises as have reached 
us. In somewhat .slnirp coiilrast with the Orccian geometry, 
but still ess(Mit hilly synoi^tic in metliod, stand the different 
varieties of modern geometry, — which aims at greater 
generality in its definitions, pays less explicit attention 
to logical fi>rm, but arranges geometrical propositions as 
much as [)ossil)le in the natural order of development or dis- 
covery, and above all makes extensive use of tlio principle of 
continuity. As examples of the nioiiern geometry may bo 
citeil the descriptive geometry (Jjrometrie 
DaMtllcndt^ Geometric) \.d Monge ; the projective geometry 
(Gcometrie Projn'tive^ LiUje) of Poncelet, 

Steiner, and Von Staudt; and the geometry of transforma- 
tion in general, of Nvhich projective geometry is but a parti- 
cular case. There is one other highly interesting form of 
modern geometry, which, although analytic in some of its 
developments, and often exhibited in close alliance with 
other analytical nietliods, is nevertheless synoptic as to its 
fundamental principle, viz., arithmic geometry {Ahzaht^nde 
Geometrie) or theory of characteristics, wliiith originated in 
the characteristic equations of Pliickcr, and was developed 
into a powerful special method by Cliasles and others. 
See Geometuv and Cuuve. 

Geometry, however, is not the only field for the synoptic 
treatment of manifoldness. This is obvious if we reflect 
that any magnitude whati'ver may bo represented by a line; 
80 that any fuiictiou of nut more than two elements may 
be represented Ijy a geometrical construction and treated 
by any method applicable in g<^onH*try. Since the famous 
ilissertation of Uieiimiin, On the I/t/pnfluacs that form ihe 
Jiasis of G('ompfri/f mathematicians have been familiar with 
the fact that the inetlnids of geometry suitably generalized 
can be applied to the treatment of an w-fold manifoldness; 
and in point of fact the synoptic treatment of manifoldne.s.s 
under the name of n dinicnsional geometry has been usefully 
em[)loyed by Cayley and others as an adjunct to the analytic 
method. 

The fundamental characteristic of the analytical treatment 
t»f an 7i-fold inanif oldness is the specification of an element 
by moans of n coMtinuously varying quantities or variables 
(see Measukemknt). For dealing witli continuous as 
distinguished from discrete quantity we liave tho special 
analytical method of the Infinitesimal Calcults (7.?’.), 
built upon the notion of a limit, with its various branches, 
viz., tho differential calculus, the integral calculus includ- 
ing differential e(|uations, tlic calculus of functions, and 
the theory of functions in general (see Function). But, 
whether wo make use of the algorithm of the infinitesimal 
calculus or not, we find upon examination that all ana- 
lytical operations with continuous quantity fall under the 
three laws of commutation, association, and distribution, 
so that they are fundamentally identical with the opera- 
tions with discrete quantity ; the difference so far as there 
is any consists simply in the greater generality of the 
operand. The same fact may be looked at instructively 
in another light. Whether we consider analytical processes 
in concretefapplications or look at tlicm abstractly, we are 
equally led to the not’on of a unit, by the multiplication or 
subdivision of which all the other (quantities that enter into 
our calculus are derived. The exigencies of continuity are 


met by allowing that the multiplication or Bubdlvision of; 
the unit can be carried on to an unlimited extent ; but 
any case where analytical formulm have to be reduced to 
arithmetical calculation (in which of course only a finite 
number of figures or arithmetical symbols cau^be used) tbe^ 
subdivision (or multiplication) of the unit actually stope 
short at a certain point ; in other words, all our nfethoda are;> 
in practice at least, discrete. Here therefore we have the. 
meeting point of Uiscicte and continuous quantity, and on- 
this ground alone wc might infer the fundameht^. identify, 
of their laws of operation. . • 

Tho abstract science of quantity which we have just seem 
to be the essential part of the analytic treafinent of 
manifoldness receives the name of Algebua • It was 
found very early in the liistury of that science that the 
full development of which it is* capable could not be 
attained without great extension of tho idea* of quantity. 
This necessity first arose in connexion with the Jnverse 
operations, such as subtraction, the extraction of roots, and 
the numerical solution of algebraical equations (see Equa- 
tion), of which root extraction is merely a particular case. 
In this way arose essentially negative quantities, and the 
so-called impossible or imaginary quantities. The former 
may be said to depend on a niiw abstract unit— d, afid the 
latter upon new units ^ The numbers having ^ 1 

for abstract unit are usually classed as real numbers, and ^n 
that case we may regard the ordinary imaginaries of algebra 
as depending on the new unit + n/^% or i, defined^ by 
the equation r + 1 = 0. But the extension was soon earned’ 
farther by the classical researches of Hamilton and 
Grassmann.^ The theory of sets and the QUATERNIONS 
(y. (k) of the former and the Amdehrinngslehre of the latter 
opened up a l)ouudIess licld for algebra, and led to a total 
revolution in our ideas of quantity. 

In view of tiu' great extension thus effected in the’ 
meaning of (quantity, it becomes an interesting if somewhat^ 
difficult undertaking to define the word. The follov 
may bo taken as a q>rovisii>nal definition : — QuatHtUy^iSi 
which is operated with arnn'ding to fixed mutually 
laws. Both operator and oqieraiid must derive thoir mean^^ 
ing from the laws of oq»eratiuii. lu the case of ordinary: 
algebra these are the three laws already indicated, in thli! 
algebra of (quaternions th(‘. same save the law of commuta^] 
tioii for miiltiqilication and division, and so on. It may bi^ 
questioned wli ether this definition is sufficient, and it may 
be objected that it is vague ; but the reader will do well 
to reflect that any deflnition must include the linear 
algebras of Peirce, the algebras of logic, and others tbat^ 
may be easily imagined, although they have not yet'boei^ 
developed. This general deiinition of quantity enable 
us to see how' oq)orators may be treated as quantities, 4nd 
thus to understand the rationale of the so-called symbolical; 
methods. In combining operations, it is often observed 
that tho combinations of operators fall under a few simple 
laws, in some cases in fact uqder the three laws of ordinary 
algebra ; these oqjcrators are therefore quantities according 
to the general definition, and can be treated such. 

From the historical development of the Analytic method 
there is little danger of tho error arising tbatitS' application 
Is peculiar to any special kind of manifoldness. As 
examples of its use in deducing the properties of tridimen- 
sional space W9 may cite the Cartesian- ^geometry, the 
GeomHrie de Position of Carnot, and the line gcoinetiy of 
Plilcker (see (Jeometky). Its use in the various branches 
of applied mathematics, of which geometry is .merely one 
of the simplest, is far more common , tl^an that of the 

1 In this connexion ehould he mentioned the aervjees.of 
Morgan, -whuMe bold epeculationti on the fiindii^'Wital principfaii ot 
inatheinatical science have perhaps met with ICjis ttoi their dim Aari 
of appreciation. f 
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: ftjnioptio metliod, althougb most branches of applied mathe- 
matics are mixtures using the one or the other, as happens 
to be convenient. .In addition to thoso already mentioned, 
,.we may enumerate the following os among the more im- 
portant departments of applied mathoniatics Kine- 
^ matica; Abstract Dynamics, including Statics and Kinetics 
J whether of a Particle, of a Rigid Solid, of an Elastic Solid, 
ijof a Fluid, or of a Chain; Statistical Mathematics, as 
' exemplified in the Theory of Annuities, and tlie Kinetic 
!' Theory of Oases; the Mathematical Theory of Diirusion 
/whether of Heat or of Matter; the Theory of Potential ; 
and e.D;om See JIechanics, JIydromkch anils, Anni;i- 
,.TtaS, ElECTEICITY, MaciNKTISM, itc. 

The two groat methods employed in tlie investigation of 
manifotdness must of course bo, at bottom, identical ; 

■ and every conclusion arrived at by tlie one nuist Ijg readi- 
able by the other: , The exact nature of tlic coniH^xion 
botwe^^ them will be well seen by studying two Instam es. 
One of those is the trcatniciit of areas by Euclid ainl the 
treatment by the analytical method, which are carofnlly 
; compared in the article (tEomethy, vol. x. p. 371). The 
; other is the connexion between the descriptive and tlio 
^ metrical properties of loci. The former include all [no 
' perkicS such as intersection, tangency, Arc., depending on 
^position merely, and arc obviously the natural [iroduct of 
I tlio synoptic method. The latter include all relations 
involving the lengths of lines and the magnitudes of angles, 

: they depend therefore on expression in terms of a unit, and 
are the natural product of the analytic method. Never- 
^theless the analytic method fiirnislics descriptive priipeities 
^bf loci, and by the introduction of “the absolute” tlescii[)tive 
‘theorems are made to furnish metrical relations, us lias 
?!been fully shown by Cayley, Clifford, and Klein ('.i‘c 

{^Measuebment). (< cii. ) 

MATHER, Cotton (1003 -1728), w’as the most learned 
widely known of a family whicli through four geiu-r i- 
Vtions enjoyed singular consideration, and exercised cum 
^j^auding influence upon New England in its first ceiitur}. 
uHichard, son of Thomas Matlier of Lovvion (Winwick;, 

^ ^ - I time at I >raseno>,-.*, | 

illy [ueaching at 

^oxteth Park, wxnt to New England, for nunconfoiniiiy’s 
f.yke, in the suninier of 1G35, wliere, till Lis death in 
^1669, at seventy-three, he w^as pastor of the Ckmgregation.d 
>!'ihhufch in Dorchester (now a part of Boston), acijuiring 
^ijarge repute, writing tlireo or four instructive and conslnic* 
r/tiyc. treatises upon polity, and being much trusted as to 
foundations of both cliurch and state. Ilis younge.'^t 
Increase took his first degree at Harvard College in 
|X696, at seventeen, — returning, after a visit to the old 
fWiintry, in which he served several pulpits, to take at 
itwehty-iive the pastorate of the second (or North) church 

.Boston, which place he held till his death in 1723 at 
* eighty-five, while, in addition, he had been acting, or actual, 

f iresident of the college most of the time from 1G81 to 
701* the author of one hundred and sixty books or tracts, 
’^and for four of its most perilous years the choice of all its 
^dtikOns to represent the Massachusetts colony before tlie 
^B^glish .Qoverument Ilis wife Mario was daughter of 
}^j^i|famouB John Cotton, and their first-born received both 
^^iamiljr names, and when he took bis B.A. degree at less 
efihin si^eteei, alb Harvard, in 1678, his promise ten^iteJ 
* . Freiiident Oakes to say in his proseiieu, referring to his two 
. distingqisbcld/ jprandfathers : **Cottonu3 atqiie Mathenis 
re quam nomine coalescant et reviviscaut.” After a 
time spent as tutor, and a period of diligent toil end- 
in the conquest of an impediment of sjieecli whicli 
ywndapgered success in the family profession, lie became 
laiMlltant to his father, in two* years being ordained co- 
f'pastqri and holding the pulpit for nearly three and forty 


years, till his death*at sixty-five. As a [uivatc Christian, 
from his frank diaries, it is clear tliat he laboured much 
with himself, in a single year devoting more than sixty 
I days to fasting and twenty nights to vi-il. As a preacher he 
I was conscientious and successful,-- alway.s diligently study- 
j ing his discourses, in one year delivering imne than seventy 
I public sermons, with nearly half as many in «)iivate bouses, 
sometimes thus “pre.ssing a gloriuii.s C.'liii'-t’’ through 
! eleven successive days, and, with six eonija lilors by bis 
I side, maintaining to the last his hold U[»om the largest 
; congregation in New* England, liaving about lour liunilied 
. gifted cumiminicjiils. As a [»astor he was exeeptiunally 
j laborious, -systematically exhorting and [)raying with bis 
people at their homes, making eunscienee of spiritualizing 
every casual interview, and now* and then .spending days 
u[)on hi.s lvnee.s with the names of bis flock before liini to 
, j>rom[»t his interce.s.sions ftu* them, and for himself that lie 
might better rcaL-li their peculiar neiMl. As a jihilaii- 
llin)[)ist, w hile abundant in i>er.‘^onal benefaftioii.s, lie origin- 
I ated more than tw'cnty .societies b»r public charity, bore 
I the cost of a school fur Chri.stiaiiizing the iiegnies, and, at 
tlie risk of life, in the face of popular o[»p().'»ition medically 
^ led, advocated and vindicateil the introduellon of inocula- 
tion as a protection agfiinst the then terrible ravages of 
the small-[)ox. As an autln»r he was leai ned - publishing in 
• EieneJi, Spanish, and Algonkin as widl as English — and 
j voluminous, three hiindnul and eighty-two of Jiis printed 
works having been catalogued, several of which are olaborato 
books, and one a folio of 800 i»ages ; while his AV/y/m 
J Uteri unUy by him coiisidcreil the great work of bis life, 
remains in six huge volumes of m!iiiii.scri[)L tt) thi.s day. 
As a scholar he wais better known across the sc[i than any 
other American of bis time, once conteini)ui*aneimsly 
corre.spondiiig with more than lifty learned Eiiro[)eans, in 
his forty-seventh year being made doctor of divinity at 
(llasgow, and receiving election as a Fellow of the Royal 
Society- - in those days eminent distinction.', for a eolunist. 
With all this it must be confessed tluit lie Lad some grave 
defects. lli.s eoiiiinon .sense was not uniformly equal to 
his neeil. Always ambitious and self-o[unioncd, liii was 
occasionally irritable and conceited, lie lacked good taste, 
and it was lii.s unconcealed grief that he w.is never elected 
to pre.side over Harvard Ckdlege. Ilis enormous know- 
liMlge did not digest well, and his Uae of learning tended to 
be crude. He was superstitiuii.s, and it w*as his 111 isbul line 
that, as to witchcraft, lie was not, a.'^ with vaccination, in 
advance of his generation, any more than sin h men as 
I Kiclmrd Baxter and Sir ^latthew Hale. Of his works, 

, the Mauiudui and Jiudo /Jio-ijt/in.r arc indis[iL*nsal)le to 
I the student of New England liist«)ry. 

MATHEW, Theobald (1790 IS5G), popularly known 
iis Father Mathew, the “Apostle of Temperanre,” was 
descended from an illegitimate branch of the Llandaff 
family, and w’as born at 'I’homastown, Tipperary, on 
October 10, 1790. lie receiveil bis school education at 
Kilkenny, w'bence be passed for a .short time to ^layuooth ; 
from 1808 to 1811 he studied at Dublin, where in the 
lattiir year lie was ordained to the priesthood. Having 
entered the Capuchin order, he, after a brief time of service 
at Kilkenny, joined the mission in Cork, which was the 
scene of his religious and benevolent labours for many years. 
The movement w’ith which his name is mo.st intimately 
assov iated began hi 1838 with the establishment of a total 
abstinence association, which in less than nine •months, 

I thanks to his moral influence and eloi[ucnre, enrolled no 
' fewer than 150,000 names. It rapidly .sjuvad to lamcrick 
and elsewhere, and some idea of its piqmluijty may be 
formed from the fact that at Nenagh 20,000 ]¥ r.^on.s are 
said to have taken the pledge in one day, 100,000 at 
i Galway in two days, and 70,000 in Dublin in live days. 
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Tn 1814 he visited Liverpool, Manchester, and London 
witli almost equal success. Meanwhile the expenses of 
his enterprise had involved him in heavy liabilities, and 
led on one occasion to his arrest for debt ; from this 
embarrassment he was only })arti}illy relieved by a pension 
of .£300 granted by the qiu?en in 1S47. In 1819 lie paid 
a visit to the United St ates, returning in 1851. He died 
at Queenstown on iVtcniber S, See htiher 

Mathcu\ a Jiitff/mp/i//, by J. K ^Faguire, M.l*. (18G3). 

MATHEWS, (hfAUMOs (1770-18.35), comedian, was born 
in London, 28th -111110 1 77G. His fatlior was what he called 
“:i serious bor)kM llLT," ami also oOicialerl as minister in one 
of Lady Huiitingdoirs chapels. ^Falhews was educated 
at Merchant Ta^lnrs’ Scliool. His love fur the stage was 
formed in hi'' buyliuud, partly from a«lmiratiou of Elliston, 
with whom Jio had taken part in private theatricals. 
Acc(»rdiiig to Ids own statement, it ripened into an “over* 
powering, all absorbing pas''ion,” unnuing him for business 
when liL* bec^amo apprentice to Ids father, who at length, in 
I71M, unwillingly permitted him to enter on a theatrical 
eng.igtmient in Hiihlin. For several years Mathews had 
not only to content liimself with the most thankless parts 
at an almost mmdiril salary, but his figure, at tlds period 
of life thin and ungainly, ami the peculiar twist in liis 
conntt'innee generally awakened tin' nnconcealeil ridicule 
of the audience. Fn 171)S In* obtained a conditloiuil 
engagi*meut from 'rate AVilkinstm at York. lu lSi)2 
Mathews began to play in Fiomlon at the Haymarket, 
and from this time Ids professional career was an nn- 
interrnpted tnum|)h. IFis sjiecial excellence as an actor 
con''.istL'd in his wonderful gift of mindery, enabling him 
to grasp the minutest and must individual fealure.s t>f 
the character he represented. Jlis sense of the juirely 
liidieroiis in all its varied phases was [u*rhaps unequalled, 
and by his marvellous c<unmaml of facial expression and of 
dilfert’nt tunes and accents nf voice he. could, when he so 
wilh d, curnph.-tely ilisgulso liis persoiudity without even 
the smallest ehaiige of <lri >s. Tim versatility and origin 
ality of liis powers wen*, in (Uiblie, best seen in Ids “At 
Holm s,'’ hegtin in tlic I.yoeuiii ''riieitr(* in 1818, “ wddeli,*’ 
according tti lii-igh Hunt, “for the richness ami variety of 
hi.^ humour, were as gmxl as half a dozen plays distilled.’’ 
lint it was in the sociil circle lint he di^jilayed the linest 
and ran>t traits nf genius, while his sinqjle and truly 
kind li carted disposition won 1dm an atfectioii and esteem 
which mere genius could m/t lune pnrcha^ed. From his 
iiifanc}* the health of Mfithew.-. had been uncertain, and tlie 
toils of ld> profession gradii dly umlenidned it. He died 
at riymouth, of heart disease, 28ih June 18.35. See 
^^f’ulolrs^ by .Mrs Mathews, 1 vols., 1838- ,30. 

M.VrilKWS, Uir\T:Li:s J \mi:s (1803 1878), eonuidian, 
sun of till' above, was born at Li\er[>ool, 20tli l)eccmbcr 
1803. Aft' r attending Merchant 'Faylors’ Seliool he wa.s 
articli d ]iU[»il to an architect, and he continued nominally 
tc» follow ihis business till 18.35. IFis first ap[>earanc(j on 
the sta-je w.is made at the Adelphi, I.,ondon. In 18.38 he 
married .\F;ul:ime Ve''tris, then lessee of flic Olympic, JiUt 
neitlier his mamuremeiit of this theatre, nor suV'iefjuently 
of Cuvent Oirdfii, nor c»f the J^yceiim, resulted in 
peciirdary advantagf*. As an actor, how'ever, he held 
from tlie first an unrivalled place in his ])eculiar vein 
of light eccentric corm rly. Uie inimitable easy grace* of 
Li'S manner, and the ini]'c*rtnrbable solemnity with which 
he perjuetrated his ab-urdities, never failed to charm and 
amuse ; his luirnonr was m;ver broad, but always measured 
and restrained. His range of (diaracters w’as cxc'‘[)tioiially 
narrow', an^ he was wholly incapalile of repre^enting any 
form *>f strong jiissi/.m. It was as the leading character 
in such plays as tins Gttmp <»/ S/)ertfffifir,n^ J/y Av\fitl Jkidj 
Cool (79 a Cvr/mfierj raiif'r versus Clatter, and Little 
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Taodlekim, that he specially excelled. Mathews was one 
of the few English actors who have played in French 
successfully — his appearance at Paris in 1 863 in a French 
version of Cool as a Cucumber, written by himself, being 
received witli the utmost approbation. After reaching 
his sixty-sixth year, Mathews set out on a tour round the 
world, and on his return in 1872 he continued to prosecute 
his professional duties without interruption till within a few 
weeks of his death, on July ‘2(i, 1878. See Life of Charles 
Janus Mathews, edited by Charles Dickens, 2 vols., 1879. 

MA'flLDA, countess of Tuscany (1046-1 114), piipu- 
larly knowui as the CJreat Countess, was born in 1046, 
of a race of nobles of Lombard descent. By the death 
of her father Boniface the Bicli, duke and marcpiis 
of Tuscany, .she was left, at eight years old, under the 
guardiuusliip of her mother, Beatrice of Lorraine, heiress 
t ) a pow’erfiil state, imludiiig Tuscany, Liguria, part of 
Lombard y, ^Fodemi, ami Ferrara. Her life was a pro- 
tracUul struggle against the scliism which rent tho church, 
niulcr a seri'js of antipupes, siqiportcd by a largo section of 
the ch'igy and peui^e i»f Italy and (lerniany, as w*ell as by 
llie whole strength of the empire. Against this furinidable 
cumhination she iiiaintaiiiod the cause of the holy see, often 
single-handed, fur years, w ith varying fortune but undaunted 
leioliitiuii. 'riie c*hampi4>ii uf several successive pontiffs, 
.she is best known as the ally of Cregoiy VII., and her 
liereditary fief of Caiiuss.i was, in 1077, the scene of £ne 
celehratcd ])enam!e of Henry IV. in presence of this pope. 
On the same 01 ‘casion slie made the donation, subsequently 
nmewed in 1 102, of her possessions to tho holy .see, in right 
of which the chureh tiwiied the greater part of its temporal 
dominions. Matilda was twice married, first to Godfrey 
of Loriaine, surmimed tho Huin[>baoked, son of her mother’s 
second husband, and secnmlly to Guelph of Bavaria, — both 
nianiages of laJicy, which cuuiitecl for little iu her life. 
She died of gout in 111 4. in her sixty-ninth year, and was 
bniied first at San Ben ‘ letto, and timilly in the Vatican. 
Her steadfastness of purpose, strength of character, and 
lottiness of aim, made her om* of the most striking figures 
even of the age wdiich produced Itobert Giiiscard, M'llliam 
the Conqueror, l\q»e liihh'hrand, and Godfrey of Bouillon, 
her mqihew by marriage, q’he. contemporary record of her 
life in rude Latin verse, by her chaplain Donnizoiie, is 
preset ved in the Vatican IJbraiy. 

.\ii It. dim l»if)L^iM[*liy wiis |Md)lishcd in Tiiicca by Francesco 
iM 1»M*2 jipw filit ion ly Mansi, 17.06), and one in French 
liv Aijh Mrf Lit dntfutr in 18.'i9. 

MA'fLOfMv, a tow^n of lierbyshire, England, is situated 
ou the river Derwent and on the Midland Kailway, 149 
mill's mu-th-WTst uf Lomhm and 17 north-west of Derby. 
It pjjssesses C4)ttun, corn, and paper mills, and in the 
vicinity there are lead-mines. About li miles south-east, 
also on tho Derwent, is ^latlock Bnth, possessing hot 
medicinal springs. Tliere are in all three springs, the 
fiixt of w'liich was discovered in 1692. TJieir mean tem- 
perature is 68"' Fahr., and*^ applied both extornallv and 
int(‘rnally the, w’ater is efficacious in glandular affections, 
rheiimatisiii, biliary obstructions, and relaxation of tho 
muscular fibres*. 'Plie fine scenery of the vale of Mar) k, 
and its pr-iximity to the thickly peopled distric s »f 
Laneasliire, and Yorkshire, cause the village to he in . h 
frei|ut*nt(;d iu summer not only by invalids but by holiday 
visitors. 'riierc are several la'ge stalactite cave ns, 
Matlock Bank, a mile to tho north-east, in a finely 
shcltereil .-.it lation, contains sev(M*al well known hydropathic 
establisiinunts. The population of tho urban aanitary 
district of Matlock (4513 acres) in 1871 was 3834, and in 
1881 it w' IS 1396 ; that of Matlock Bath and Scarthin Nick 
in the sum* years was 1386 and 1698. These two districts 
are conterminous with the civil parish of Matlock. 
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MATSYS, Quintin. See Massys. 

MATTER, ruoPERTiES of. If we knew thoronglily the 
nature of any piece of matter, the deduction of its proper- 
ties would be a (picstion of mere reasoning, just us (fur 
instance) the definition of a circle really involves all the 
properties which mathematical methods have dedueed from 
it. But, as wo do not even know what inalto'* is, in the 
abstract, the converse operation is (at J^*ast for tlu* present) 
the natural and necessary one. AVe must cmkiavuur from 
the experimentally ascertained pro[»erties of iniiUer to di'^ 
cover what it is. The reader will iind tlm Jiinits «jf our 
present knowledge in the article Atom. The [uope rties of 
matter nAy be arranged in .several classes, thus : — 

1. Properties of matter in itself ; .such as Inertia, ilard- 
nes.s, Brittleness, Elasticity (7./’.), 1 )ensity, ( Umiiui ^silulii y. 
Viscosity, *kc. These de[>end u[)oii its ultimate .stnulme 
and upon the law and intensity of the so-called innliM ular 
forces. See Atom, Constitution of 15oi>ii-:s, ATiUAri ion. 

2. Relative properties of dilfeivnt kimU of matter, 
chemical, catalytic, itc. See (?AriLi.\KY A<tion, Cm:M- 
isTiiY, Diffusion, itc. 

3. Properties relative to dilTercnt fornw of energy : - 
Conductivity (Thermal and Electric), Specilic (Jravity, 
Specific and Latent Heat, Transparency, (Julour, SjuMsiic* 
Inductive Capacity, Radiating and Abiiorhing Power, Mag- 
lu^ic Rctcutivene.sft, i^c., Thermoelectric Position, Refr.u- 
tivo Index, Reflective l^ower, Double Ridraction, Rotati.iy 
Polarization, etc. These will be found mainly under tlie 
heads Elkctkioitv, Hkat, Luoit, Mai.nktism, S:c. 

MATTELICCI, Carlo (Rsi 1-18(>8), an Italian phy.icid, 
\vas born at Eorli, Juno 20, 1811. hi 1832, alter <‘oni- 
plcting his studies at L’licole l\)lyt<.M‘liiiiiiue, Paris, he 
became professor of physics at P)ol()giia, here he. had i»as>i‘d 
his earlier student clays, lii JS37 he removed to Ravonna^ 
and ill 1840 settled as profc.>sor of pliysics at J’isa. Pioi 1 
1847 he took an active part in pt)litic.s, and in l8Gt) wa.> 
chosen an Italian senator. At the same time lie became 
general telegraph director, and later tlie superintcmdeiiL of 
the meteorological bureaus, lie died at Legliorn, ♦Junct 
25, 1868. 

He is the author of four .sciciifirie treatises : A. -./m/o' t/t (j 
■ Tols., Pisa, 1841 ; second edition 1S51\ J.r-.,oni i /• th>nH ni jt'.,, >»- 

chimki dei corpi rm’u// (I’isa, JMl; setioiul (Mliiiou IMiH, Mtinui!’ 
di telcgmfui ckltrka (]‘i.sa, ISoO; and S^voial iditious , and 

Coif rs special sur Vuuliu’tion, Ic laaijiuil'inir tlr. nifntim, A*-, i 
1854). His iiuinerons p.M]Mr3 puLli'.Ind in tin* .l.innn^ ,A 
Chimin et dn Phijsiqun (IS'JI) .'jS) ; nnd most of tlwm also apiM aii d at 
the tirno in the Italian hcientilic. jminials. T’ln-y n Lite * 11 - 

tirely to electrical phenoiiKnia, .sucli as the niagnrlic mt.itiMO i*f 
light, the action of gas batteries, the elleets of toi'.ioii on iiiagin Iimii, 
the polarization of elecLroiles, &c., Millieinitly emupletc aetnnni .of 
which am given in Wiedein.iiin s ('/(tlnt/ifsj/ufs. Nine in« in4.n-, 
entitled “ Eloctro-Physiologii’al Uospaidn s,’’ \m i«' |« ubH'^.hf«l in tin* 
Philosophical Traii,saHion,% 1815 00. See Hianeiii's ('ftr/o lA//- 
tciiccin I'Jt^h’a del .sun tempo (liunie, 1.S7 1). 

MATTHEW (Maf?6^aro5 or •TVlarf;(t7os, if., a .slu»rt- 
cned form of Mattaniah or Mattithiali, eMpiivalent tt) 
Theodoras; comp. vol. xi. p. 370), one of the twelve 
apostles of Jesus Christ, and, according to tradition, the 
author of the First (lospel. In its full Hebrew form 
tlie name occurs several times in the Old Testament, being 
borne by more than one person of priestly or Leviticid 
family. Matthew, in the Oospel whieh bears liis name, is 
described aa^ having been a tax gatherer (roVir/ys', M.itt. x. 
3), and the circumstances of his call to become a follower 
of Jesus, which he received as he sat at the “roceifd of 
custom ” or “ tax olficc ” in one c)f the towns by the Sea of 
Galilee, are briefly related in cha[). ix. 9. It has some- 
times been doubted, but without any good reason, vvlu thcr 
the precisely parallel narrative relating to “ Lovi the son 
of Alphajus” (Mark. ii. 14 ; Luke V. 27, 28) has reference 
to the same person (compare the double names Simon nnd 
Peter, Joses and Barnabas, and others). In the lists of 


the names of the apostles given in tlio synoptical Gospels 
and in the Acts, Matthew ranks thin! or fourth in tlie 
.second group of lour. Little is ivcortlLil »)f him except the 
feast which he gave in his house at the beniuning of his 
disciple&hi[» ; the way in which this is u latctl stems to 
indicate tliiit lie was (comparatively nt lca>t) a wealthy man. 
He was also present in ‘‘the upper lujin’’ at Jeni'-alcni 
after the ascension, wdicii Mattliias was elected to be the 
succcs.sor of J Ildus. Tradition has nothing tiu.stwm lliy to 
tell about his sub*.e(|uent career, but there is iiothiug 
inherently impmliiible in the allegation of Kusebius 
(//. L'., lii. 2 1) that lie spent several yeais in .leriisalem 
preaching to the llilnvws (aiid writing the which 

bears bis nanu*), or that In; aft rw. nils exliiuied hi.-> 
miNsionary activities in (ither dli ei. iiuiis. ( //. 

i. 19) speaks of liim a*, liaving carried the gospel to 
Ktliiopia ; the earlier h gi-nds, howi'v er, enibo^lii'd in the 
n[)ocryphal Ada Am/n r d and Afta d Mattifr- 

ittm Miftthni^ uiuinimiui'.ly ])i>inl li» tlie n-wmiis bordering 
(HI the lilack Sea ronlii.. ' iiiul ila* land nf the Anthro 
popliagi) as having been tlu; scene ot In-, labours (see the 
article of Lipsius on the ^A[ioci\j.I Act- the 

Apostles’’ ill Sniitirs iJirt, r*/’ Clutd. ; aNo Ins 

Afiftlr. Apostf /f/esr/f,^ l^S3). Accoidiie to the (biu.stic 
eracleon, whose statement (pinied and appaieiilly 
homologated by (’hunent of Alexaiidiia {>'( i n/,i . \\ . 9), 
Matthew" died a natural death. lie is coiiimemoialed as 
a martyr by the ( Jreek ('liunli on Novi inlu r 16, and by 
the Roman on September 21, the .se ne ot liis martyrdom 
being placed by the Rrevi.iiy in l•!tll^ul>ia ” ; tin; same 
aiitluu'ity atlirms that liis body w.i-; atteiwaids traiislateil 
to Salerno, vvherc it now lies in tlie rhnrch built b\ 
llo’hort (ruiscard. Tn (’hristiau art (following .lerome; 

; is generally rcg.ird-*d ns syinboli/.rd by the ‘‘man’* in 
‘N::pk. i. 10, Rev, iv. 7. 

MATTHICW, (b.)Sj*i l of. See (Io'-i lls, vo] x . p. 789 
•'‘'77* 

J\rATrHKW OF Paris, one of our moM imiMutant writers 
ill coniu'xion wdtli Eiiglisli inedi.nval lii-t<»ry, was born 
about the year 1200, or possibly si>mewbal eailit r. Hi.s 
surname was probaVily dei ived either iioin hi-, luning been 
boin in I'aiis or having studied in the uiiiveisitv there; 
but liis Knglisli oiigiu is provi^l by the tone in which he 
uniformly speaks of foreigners, e.-pecially tin* Fieiicli, whih- 
his knowledge of the French language i.'. atti\-ted ]>y tlie 
fact of liis having writtmi in that language, and al-o by 
the introduction of many French words in lii- Lilin writ 
iiigs. 

We liavo it on his own aulliority, as roemded in an 
autogra[>li marginal note (MS. (’itl, Nin\ D. 1, fob 
ItIbA), tliat he a-sumed tlie uioiia^tie liabit at tlu' 
abbey of St Alban’s on the 2lst ot rlannaiv 1217. lii 
12.‘U; he acco!n[)anied tin; newlv i.leclrd prior of his 
abbey, John of Heitford, to l.oinlon, to atleiul tlie ceremoii} 
of the iiii[)lials of Ifeiiry lib and Ideaiior of J’roveiiec ; 
and in October 1217 he wa^ at \Ve.stmin>ter, in order t(» 
be [»ri\-ent at the celebr.ition (tf the feast of St Edward tin 
Confessor, wdien he was di-.siied by the king iiimself to 
write an account of the proceedings, d'ho most important 
event in liis trampiil and uneventful life (wliicli w.i'. pas.-ed 
chiefly within the walk vi bis monastery) cucnrud in th*‘ 
vear 1248, wlien he w.is sent on a mi.-sion to the Ibnedie 
tine monastery of Holm (Throiitlhjein), wliidi liiid ber nme 
involved in dilll(’iilties owing to tin; nnladniiriistfation of 
one of its abbots. .He returned to England after iiion* than 
a year’s absenci', and vre can trace him as attending the- 
royal court at W inchester in .Inly 1251, and aj present at 
York on the occasion of the marriagi* of Ilein>’.<; daughter 
w'ith Alexander II. of Sc(4land, .some six iinmtlis later. 
In March 1257 Henry hiuisclf visited Si Albans, ami 

XV. - So 
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remaiuud at; the monastery for a whole weelc. Daring 
this tiinu lie nut only admitted’ Matthew to his table ^ and ^ Ibarth 
to conversations itt his private chamber, but also columuni* 
cated to him facts and details of an historical character 
derived from his own personal knowledge arid experience. 

Among other information, Matthew tells us that Henry 
repeated to him from im'muiy the titles of the Kuglisli 
baronies to tlio nunihpr of two hundred and fifty. The 
last incident reconh’d by llip historian himself with respect 
to his own career tlip fact that he exerted his inflnenre 
with Henry on behalf of the university of Oxford, wlien 
that bo ly fomid its i)rivileges endangered by the encroach- 
ments of the bisliop of Lincoln. In liis latter yeans, 
..Matthew's growing infirmities compelled him to have 
recoiir.se to the aid of a fellow-monk in order to complete 
his w'l.rks ; this a.ssistance is to be traced in the /listoria 
Arif/htrnm fnnn 1^252 to tlie end of the W’ork (12r)o) ; in 
the Afihirclndo Vhronirnrum for the years 1253, 1254, 
and 1255 ; and in the ("hvoniva Mnjnra for the years 1258 
and 1251). Matthew died after the nfonth of May 1251), 
and his portrait, as he lay on his couch when dead, was 
drawn by his fedlow-inonk. 

irod'fs . — Mattlhwv 1‘jiris’s work, tin* TTi.sforiit Majot\~ ‘O^ivu 

styled Iho Chroniat Mtijorn,- -is a narrative* ]inir(‘.ssing to record the I 
outlines of Iniiiiaii histoi y from tin* civiition, jiml torminating A\ith 
tin* year l‘2iin. It w.as long sm>no*<i‘d tliat IJoger <»f \Vi*nduv«*r was 
the aiitlior of a nuii*]i lingi r jn'oj»ortion of llio work tli.in was really 
the ease ; but the (jurstnin may be regarded as lin.illy feet at rest 
by the deeisive iiivestigalioiis and eoiielusioiis of l>r btiard, as 
stated at length in Ins pn'laees to the volumes of hi.s edition of 
the work in the K’olK Sc’iies. lie eoinludes that the JUsforhi JAyV 
down to the year w.is tin* work of .lohii de (Vila, ubhot of St 
Albiin'.s liom th'* Year ]ll>5 to 1214 ; that it was then eonliiiued by 
lloger of Wendover on the .same and from the same souieea to 
the year I'Jdo, tin* wliole work down to tliis dale j»a.ssing for a long 
time .‘IS the ju’oduction of the latter wiiter exclusively, and being 
known .’IS the Floirs IFsfnrittrum ; that it was then transerilHsl by 
Matthew I’aris, who, however, made numerous eorreetions ainl 
additions, but, in the o|»inion of J’r<»fessor Stubbs, “interpreted” 
rather tlian “ inleinolated " ; that it was then eontiiiued by the 
same writer, and i'', from 12‘lf»to tin* year Ti.'O, exclusively bi.s 
work. In style, in vieid!ie.s!» of narratijm, and in dcscrijilive power 
Matthew farexeels his two pretleee.ssois. Ife is al.«o e!ititle«l to the 
praise <if having bei-a a warm advocate of English vighl.s and liber- 
tie.s, ainl a stur lv oppom nt .alike of regal uml papal tyranny; in 
fact, theualimial .st rilim**iit mav b»* s.iid first to n- »*jv«* ailf*rjiia1»* 
expre.siion in his j»ages. Tin* work, niono^or, is not only the be'^t 
sniiree of iribjimat nm with respi t t to i Vriit', in Kngl.iml dming tin* 
reign of Henry III. down 1 j lln* eommeneemeiit of tin* Ikii oils’ 

"Wars, but \'* abo an .antliority with respect to Coutiiieiital ullaiis, 
espe.'i.illy those of Fram** and the empire. 

'I’ln* Jflsturia Antjhtr^ni} of M.ittln*w is mainly an abridgnieiit of 
his larger w (»rk, t lie ehn*f feature of dillrienee being the omission 
of almost evei'vthiiig lel.ifing {<) foivign events. Sometimes, how- 
over, details and more partieiilai ly j)er>ijn.al aiieedotes are introduced, 
with many minute fiets and eiiviim.stanees which >\ould he sought 
’ for in vain ebewln re, anil largely illu.strale contemporary usages 
and tin:* g«*in*ral eoinlition of Mitiety. besides tliu above, Matthew 
wrote an Abhn'ciafio fVti extending from the \e.ar IlOO to 

T2.^.’». Of this only one nrmiiseript exi.sis, that in the author’s 
own liainlwriting, ]>iv',( rve,l in the ('ottoniaii collection in the 
Ilriti.'sli Mu.'seum, ami pririti'd in the lliird xdiiiiie of \\w. I lint aria 
Aii'jhtnun, editeil by Sir Fr:ni'*is Madden. Matthew also compiled 
a LUif r Atf'lif/tniriifonun nv Supjih-inrutifnnn^ eoiitainiiig doeuiiients 
illu.str.'itivi* i)f the (Iieater (’lironicle. This is eontaiin*d in the folio 
edition i»f Matiliew’s writings eilited by Wats, and published in 
1G40. 

The fV/.*#! citfinU Iruna Ahbutmn S. Afhffvi, or Lira's of tha 
./4AW..V of Ft .4 //"//< ’.V, dots not be:ii' Mallliew’H miiiie, but is uinjiies- 
tioiiably the juo.bn'tiou of bis pen. The, biograplii»*s which belong 
to the ])eriod pn eediii'^ tlie Noim.'in (loinpu st eontain valuable and 
interesting notices, but ;iImi imlmle miu’li (jf what is evidently 
(iabulou.s. The I'ltie thun-um OjJ'unnn^ or Ijirp^ of theAwo Offns^ - 
the one a mythical eb.ir.e f. r, the other the hi.storic inonareh of 
Mercia, — Isuimniposition of little value, and some doubt attaches to 
the authorship. Both the bnigoing, liowever, are iiioludeil in the 
edition by Wats. 

AVf7£ort?.~*Tho best edition of tin* Jlhtnrin Major is that by J)r 
Luard, ]>ubTislied in li ve*^volinms in the liolls Series, 1872- 80. Of 
the JTisloria Minor an edition in three, volumes in the wiiiie .scries 
was edited by Sir^Fredcric Madden, 18CC-C9. (J. B. M.) 



S17-.1 6 1 9), hot^- ^man 


24th of 




att.IL, was ob'tto 
‘iriGerjua^l^ 


lands, tiiB 8ov6rciguty of wliicli bo ^ 

but in 1580 Lo was compelled to wltlfiit^v 
life. He was vain, restless, and ambitio^" ksd^iutriga^ 
incessantly against the emperor Kudolph, ^ bf weak 




character, with a constitutional teni , 

Jludolph [lassed wholly under the dominum4;^!^‘ Jeeu 
and tins rendered it easy for Matthias 
Protestant subjects agaimst him. In 
made regent in Austria, and in IGOG the archdub^S 
ni/od liiiii !i.s head of the house of Hapsburg. Buid^lpb bad 
to relax his hold over one country after aniqifbaiij^nd in 
IGll Matthias was ruler of Hungary, Mor^vmj^Bilesia, 
Liusatia, and even Hoheniia, whose loyalty. Ihfl^mpetdi 
had trieil to secure by many concessions, espcCi^l^'by tbe 
letter of majesty granting religious freedom to l^.rotestaht 
sects. In 1612, after the doiith of Iludolph, Matt&ias was 
cdected emperor; and liU reign was not Ics^ distdrbed thai 
that of Ills predree.ssiu*. TIic intervention of Turkey in 
Transylvania led lo war, and in 1G15 Matthias', being 
unsupported by tlie emjiiiv and by bis otyii estates, fol^nd 
that he had no alternative but to conclude, peacoTor twkn^ 
years on humiliating terms. Protestants and CathoUcSj 
bitterly haling each other, formed respectively* the Uniot 
and the League; and tlie rising po\yer of the archdukiE 
Ferdinand, afterwards empi-ror, a bigoted prince. ;^}u 
became king of Piohenda in 1G17 and king of Hungary h 
1G18, indicated tliat even more seriqus ^troublcB wei*< 
approaching than tlio.se with w’hich Kudolph hadcont^dbd 
111 the last two years of the reign of MaHl)[|as,..>tlM 
Hoheniians having rebelled, the first blow^s 'liicij 

Yuar.s* War were »trucU. Ifn died uii the 20t& 
iGi!). ■ , 

MATTHIAS CORYINUS (1443-1490), k% of %p 
gary, w^as born at Ivlaiisenburg in Transylvania^b'm’iMa^^ 
27, 1-M3, and died at Vienna on April C, H9Q. , HiB' Wlj 
the younger sun of .lolin Hunyficly (Corvinus) who didd ’U 
1450 lifter having bi*en “governor of Hungary ’’ from /lilij 
to 1453, On the detiih of John, the elder of .biB' tyrO’^*^ 
(Ladi.slans) was executed by command of Ladialatta.l^OM 
liumu.s, while ^lallhi.is wu.s imprisoned at Prajpep'bU 
.shortly after the king’s own death without issue ill .1^7 
]\Ifitthia.s Hnnyjidy (Curvinu.s) w’us elected by the Hiib^rilil 
magnates to the vacant throne (January 24, 1463)^' i !Fbi 
leading ovent.s of his reign are summarized arti^l 

TIuNCJAnY (vol xii. p. 308, 3G9). 

MAITINO. lTn(le»* this name are embraced 
woven or plaited fibrous materials used for edveriug 
or furniture, foi hanging a.s* screens, for ‘^rappuig^uj 
heavy mcrehandi.se, and for rather miscellaneoU# ^rposei 
In the United Kingdom, under the name of ,**ct^r^^ihattinj 
a large amount of a coarse kind of carpet^ JB-^|i^e frdE 
cocoa-nut fibre ; and the same material, aif o 

cane, Manila hem[), various grasses and ru«]^a.^;Iargp^ 
employed in various forms for making door^Hp^. 
forated and otherwise prepared india-rubber iB.am^laiipiel; 
utilized for do;>r and floor mats. Matting kwd 

lyed througfaout iSod 


is very extensively employed 
coverings, the ’ 


I bottoms of bedsteads, fana,ab(|^|'twp 
and a considemble export trade in buc^ i 

carried on,» The materials used but*^ 

principal substances arc straw, the 
tina and T, antjusti folia, leaves 
sylvesinn), of the dwarf palm 
of the Palmyra palm 
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P l^^t palm {Ot^mnudferd)^ and Of the screw pine {Pandamis 
ihe munja or munj gjaws {Saccharum Mutya) 
and allied grasses^ and the ih^t posses Cyptrut^ tejctUia 
^^,^and ( 7 . fangord^ f^Om^ the last of which the well-known 
tePalghat mats of the Madras Presidency are made. Many 
^•Of these Indian, gfass mats are admirable exuinples of 
^Uegant defi^i and the colours in which they are woven 
‘,are rich» hatmoniousi and cftectivo in the liighest degree. 
>Vast quantities of coarse matting used for ^jacking fiuniiure, 
jboavy and eparse goods, and plants, <hc., are made in ituhsia 
from the bas^^qr^ inner bark of the lime tree. Tli i^ industry 
^centres in great forest governments of Viatka, Nijui- 
'^Novgorodf(r£o 8 troma, Kazan, Perm, and Simbiisk. 

(v JMATTOOKv a city of the United States, in (\)le.s 
' ^^nty, Illinois, 172 miles south-south west of CIiKaeo, on 
^e Central Illinois Railroad, which at that point intersects 
Ute Indianapolis and St Louis and the Pcoiiu, Decatur, 
and £va)IOU3Villo Railroads. It hud 5742 liihahilants in 
V. 1880, hai .railway carriage works a ^d epair shops, uinl is 
fyising rcmidly in commercial in^jieTtanco. 

MATURIN, Charles Robkiit (1782~Di2l) iio\cli-L 
and draihatUt, perplexed the sei'oiis and sorveil as a l)uU 
' for the more light-minded critics of the dist quarter of tlio 
\ 19th century. The bombastic oxti avagunco of his language, 
Jhe incoherence of his plots, the wild inqirobability ot many 
^^f his incidents, the inconsistency of his chanicters^ ucio 
Mlhlrroas and undeniablo ; but there weie so many passages 
extraordinary eloquence in his novels, especially in his 
ei^l^riptions of turbulent passion, that, though some |>io- 
plp^oed him evidently mad, all admitted that it v\a^ n 
iqess allied to genius. At ho publislesl only 
nous in his own name, being curate of St reiofs, 
)d;blin. His first novels, T/tr FatitI Juvot /r (1801), 7% 
jm Irish j&o/(l80S), The J/ih.sinn i^huf (1811), wcic 
9Ued under the pseudonym of Dennis Jasper ^Mmpliy. 

^|hese were *raercilossly ridiculed by the pre.ss ami 
Eic^lected by the public, but the irregular powei displa^id 
pt^hem attracted the notice of sonio social ami hteiaiy 
iptates; and through the inilucnce of Jlyron and Scolt 
Turin’s tragedy of Jkrtrami was produced at 1 )rur} Lime 
i816V‘With a prologue by Hobhonse, an epilo^mc h} the 
pn« George Lamb, aud with Kean and ^liss Kelly in the 
acting parta Tbo magnificent scenic situations, and the 
aoter of Bertram (like one of Byron s sonibn* ]ien»es), 
B this an effective stage play, it was the first an I 
success of the author; ho returned to “the haJlkd 
.^^.tqaud the blighted hopes'' of which lloldnnise spi aks 
[ prologue. Two more tragedies, Man ml (1 SI 7) ami 
MjdfpAo (1819), wore failures. A poem, Tin Cnnti^t 
foil flat. Throe novels, 7Viwnn (1818), Milm^dk 
|$S0)^an4 The Albigenses (1824), piodiiced acousiderablo 
llEtMion. In the preface to Wnmen ho admitted tliat 
|rovi0U8 novels had been justly condemned, being an 
'* lible attempt to revive the exploded st^le of Mi-, 
file, and promised that hp would enter on a new 
lilk Bat' he could not alter his character. The new 
Waa as wild, fantastic, incoherent, interspersed witli 
Aages of , really tsplendid eloquence, as the old. The 
was to be the first of a serie.s of histofnal 
|i;nauoe8|)naBtratuig periods of European history, ami it 
noticSi in the Westminsfer livview as giving, with all 
i fftalts, prolhise of bettor things; but the author died in 
%e year ox its publication. 

> MAUBEPOE,’ a fortified place of northern France, 
Iteiated pa^^both banks of the Sambre, 142 miles by lail 
haast from Baris, and about 2 miles from the Belgian 
|kr.: Its fortifications were planned by Vauban ; the 
»in]te*ia pierced by two gateways, that of France aud 
^i|^ooa ' Haubeag:, besides containing an arbcnal 




I old convenfoi is an iiKlustrial town, manufac- 


turing swords, files, axles, tools, hardware, machinery, 
porcelain tiles, and paper ; in the neighbourhood there are 
numerous forges. The population in 1S?G was 1 1,400. 

Maubeuge owes its origin to a douhlu luonrislfry for mtn ajid 
women fouiidodin the 7tn century hy St Alil*‘gorj«]e. It was burnt 
by the Normans, by Louis XI., Frauris I., and }»y Henry II., 
and was liiially assigned to Fninco by the tieaiy «)1 Ninn gnen. It 
was fortified )iy Vauban at the command of T.d.iis XI V.. who first 
j..aw military siTvii-e there, under Tuieinic. I m l>y 

the prineo of robur<^, it was relieved by the nt A\ itliLMiies. 

It was inisuecessfiilly besieged by tlie duke of Saxe-Weim.n in IM l, 
but was eonqielb'd to ea[iiliilate, aft«r a vigoiuiis c. iu the 

ibllowiug year. 

MAULMAIN, or MoI'LMKin, a town in Amherst 
district, British Bunnah, situated on the left hank of the 
SaUvi'u river, in 1C’ 80' N. lat. and 97 ‘ 38' K. hmg. At 
the lime of the ccs.sioii of this part of the piovince to the 
British in 182C, Mnulmain was ii mere waste, ft has now 
developed into a tliriving commercial town, ranking next 
t(» liiingouii in importance, with a rapidly increasing 
population and trade. The population, which in 1857 
was 23,G83, had incrcasc<l in 1872 to 4<>, 172, and in 
1881 Ut 5.3,107 (32,895 males and 20,212 females). 'The 
principal buildings are Salwin House, t)riginally a private 
residence, but now the pri>perty of the municipality, the 
hospital, the jail, Protestant and Ivoiiuiii Cathulic churches, 
the custom-house, and other ]uiblic (dficos, and the barracks 
for the garrison of ^lailras native infantry. For many 
ye*ai*s timber formed the only ex[)orl, but \utli tlie gradual 
settlement of the country .and increase in agriculture rice 
and cotton began to be also exported ; beside.s these, the 
other staple exports are hido.s, hoi ns, had, copper, yellow 
orpiment, and stick-hn*. Tlie principal iiiqiorts are cotton 
t\Nist and cloth, wovdlcn piece-goods, wines and sjiirits, 
sugar, and betel iuits. In ISSI) 81 573 se.-sels (2GG,010 
tons) entered the [mrt, and 530 (205,1 47 tuns) cleared. The 
value of merchandise imported was .£'000,810, of treasure 
.£312,100, of nierchamlise exported .£1,389,703, and of 
treasure X92,817. JShipbiiilding form.s an important in- 
dustry of the town. 

:\IAUNDY THUllSDAV, the day preceding Hood 
Friday. The word “ maundy'' (Middle- Kngli.sli, 
or nniunfk^a command) i.s identical with llic “ mamlatum " 
of the rubric and anthem of the Mi^.^al for the. fifth day 
in Holy AVi'ck, sometimes calh'd ‘‘].)ic.s Mamlati" (.see 
tills sliown at lengtli by Skeat in Ffr/nt. !)}• (. ^ and in note 
to /Vc/x Vloirman^ xvi. 1 10). The ‘‘ mandatiim ” or 
“ mauiid " referred to i.s llni “ iievv coinin imlinent ' of John 
xiii. 31, but more particularly the precept giNcii to the 
di>cipli*s in the barne diapter “to wa-li one aiiothei's feet.’* 
The practice by prelates aud olliers of literally and formally 
carrying out this injunction in a ]»ublic nii.nm r (ui a given 
day has long been cstabli.dnsl botli in tliij Kast and in the 
M'est. Perhaps an indication oi it may be discerned as 
l arly as the 4th century in a custom, curient in Spain, 
northern Italy, and else\\hcrc, of washing the fei.t of the 
catechumens towards the end of Lent before their haptis*r. ; 
it. was not, however, universal, and in the 48th canon of 
the synod of Elvira (300 a.i>.) it is expressly prohibited 
(comp. Corjt. Jui\ Can., c. 101, cans. i. qu. 1). Be 
this us it may, the “ pcdilaviuin,'’ or ccromoiiy of wa.sh- 
ing the feet of twelve beggars on this day, lias for 
centuries been observed by the prelates of the C’linn li of 
Pome, including the jiope himself, according to a ritual 
minutely prescribed in the Missal ; it i.s al.M» pradised 
by the Austrian emperor, the king of Bavaria, jimr other 
European sovereigns in the Jjatiii obedience, as well as by 
the emperor of Ku.^sia and others at the head of tlie (ircek 
(.’hurch. In England it was continued by the /overcign 
eveii after the Ueformution ; the last rL*cordeil instance of 
ils full performance is in the case of James II., but a dis- 
tribution of royal alms, consisting of money aud clothing, 
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is still continued. It is on Maundy Thursday also that in 
the Church of Itome the sacred oil is blessed, and the chrism 
prettared, accord hig to an elaborate ritual which is given 
ill the 

MAUPEliTUIS, Petfr Lons Mokeau i>E(lfi98 1759), 
a mathematician and astronomer of coiisiilerable reputation 
in his day, was born at St Main, July 17, JO'.KS. When 
twenty years of ago lie entered the army, becoming lieu 
tenant in a regiment of cavalry, and emi)loying his leisure 
on mathematical .studies. After five years he quitted the 
army and was admitted in 17‘J3 a member of the academy 
of sciences. In \7'2^ lie visiterl London, and was elected 
a fellow the Koyal Society, lii J7IU) he acted as chief 
of the expedition sent by Louis XV, into Lapland to 
measure tlie lengtli of a degree of the meridian within the 
jiol.ir cirelt', in order to settle tlie then miieli disputed 
question of the oblate figure of the earth, and, on his return 
home, he became a member of almost all the scientific 
.s.^cieties of Euroi»e. In 1710 Maupertuis went to llerlin 
on the imitation of the king of I'russia, and took i)art in 
the battle of Mollwitz, where he was taken pri.soner by the 
Austrians. On hi.s release he returned Ilerlin, ami 
thence to Paris, where lin was elected director of the 
academy of sciences in 171:2, and in the following year 
was admitted into the Academy, lleturning to llerlin in 
1711, Maupertiii.s imirried a lady of rank and great beauty, 
iiml ill 1740 was chosen president of the royal academy of 
sciences. Finding liis health declining, lie re[Kiired in 
1757 to tlie south of France, but went in 1756 to 
llasel, wliere he died July 27, 1759. "Maupertni.s was 
umjuijstionably a man of considerable ability as a mathc- 
inatieian, but his rcslle.ss, gloomy disposition involved him 
in constant qiuirrelsj of whicli hi.s controversies with Konig 
and Voltaire during the latter part of his life furnish 
e.xample.s. 

'I’lic following are his most important \\ orks : on (*(•<<- 
^ninhuftf \ /f/srtiuf’sr on flu: Uiiftt'tnt t'f's of the Shtra \ KastOf on. 
Morol /V/ i/os'nji/iff ; /*lnli>stythiru/ Iit'tfr.i'ion<i^ Ac.; uinitnni J’hffsirs] 
of' Xttfn/y ; ni»'iils of ; At't'onnf of the Kfjtrtli- 

toot to th ' J*ohtr Cn'i'h', ; Lnti''* of Mtition ; Lnir^ of Jo'A \ 
!‘orulht.t> of tio' Monn \ The «./’ 1 7-1*2 ; (hi the Ihmjrrss of the. 

Seieners Ip- also coiit rilnitnl a large iiuinlM-rof iiiteresling papcis 
lu tin* motr.'t of llie ata'lcmi *s of I’.iiis ainl 11* ilin. 

MAT PAVIPL’K, a town in Jhaiisf district, in the 
N<u til- Western Provinces of India, in 25’ 15' X. lat., 
7iP ] F E. lung. The iiopulation in 1672 was IG, 128. 
Although now' a large trading centre, tlie town is of quite 
modern commercial importance, liaving lisen from the 
position of a small agricultural \illage through the intlux 
of merchants seeking relid from extortionate demands 
inrnle by the raja of a ni iglibonring native slat(*. it con- 
tains a large community of wealthy mercliant.s and bankers. 
A .special variety of clotli, known as kluinm^ is manu- 
factured and exported to all [larts of India, The [irindpal 
imports are sugar, Knglisli jiiece-goods, silk, metals, and 
cotfee. Trees line many of the streets, ami Iiandsuiiie 
temi)k*.'» ornament the town. 

MArivKlI, (iKom; Li dwto vox (1790 1672), a di.^tin- 
giii.shrd (lerman jurist and statesman, w’as born ut 
Erpolsheiin in the Bavarian l*alatinate, November 2, 1790. 
He was the .s(ni of a Lrotestant pastor. He received hi.s 
education at the university of Heidelberg, and afterwards 
followcil for .sum i time the profe.ssion of an advocate. In 
1812 ho went to rc.^-lde in Paris, wliere, with the aiiFif the 
great 'libraries of that city, he entered on a systematio 
study of the ancierit legal in.stitutions of Cicrmany. On 
his return to ilavaria he was appointed substitute for the 
attoriiey-fijerieral in tlie di'^trict. of Spires and Landau. In 
1821 htr publi.shed^at Heitlelbcrg his first work, (ienehidtie 
<ictt (tlt-ffermaniHcheii vtui ndnn ntUrk all-hfiriHchen ofTeMlidL- 
niundlirhm Oeriditsverfahren, wiiich obtained the fir.st prize 
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of the academy of Munich. In 1826 he was made one of 
the professors of law in the university of Munich. In 
1832, Otho, son of King Louis of Bavaria, having been 
chosen to fill the throne of Greece, a council of regency 
was nominated to conduct the government of that country 
during his minority. Of this council Von Maurer was 
appointed a member, the iithcrs being the Oount von 
Armansperg, wlio was president, Major-General K. W. von 
lleideck, and K. von Abel. They applied themselves 
energetically, and at first copparently in a spirit of concord, 
to the task of creating for the new kingdom institutions 
adapted to the retpiiremcnts of a modern civilized com^ 
miinity. But grave ditferenccs soon made tliemsclves 
felt, Maurer being at variance with the president on 
important administrative questions. Those being referred 
to King Ijoiii.s, he decided in favour of the president 
and Maurer and Abel were suddenly recalled in 1831. The 
los.s of Maurer was a serious one for Greece; he was the 
ablest, most energetic, and most liberabniinded member of 
tlic regency, and had already done important w'ork in the. 
juridical and educational organization of the kingdom. Jt 
was through his enlightened efforts that Greece had 
obtained a revised penal code, regular tribunals, and an 
improved system of civil jirocediire. Soon after his recall, 
ho published his woik entitled Das fjriechischf Volk in 
ojfendlrher^ kirchlirher^ innl ftrintiireditlichcr Beddiamj 
vor vnd nark dem Freihcitshimpfe bis znvi 31 Juli f831 
(3 A’ols., Heidelberg, 1635 3G). This book is a valuable 
source of information on the lii.story of Greece during the 
jireceding years, its condition before the call of Otho to 
the throne, ami the labours of the council of regency down 
to the time of the authors recall. Notwithstanding his 
removal from oflice, lie does not appear to have forfeited 
the esteem 01 goodwill of King Louis. After the fall of 
the ultramontane ministry of Abel in 1847, he became 
minister of foreign ulhirs and of justice, but on attempting 
to carryout reform.s he w\is overthrown; retiring tbeu*^; 
from political life, he devotfd himself altogether to his* ’r 
torical and juristic studies, the fruits of which he gave to 
the world in succe ssive publications. He died at Munich, 
May li, 1 672. 

TIio follow ill" is ln-li(‘vi'«l to Im- n rompk-to list of such of Ids 
writings ii.s liaw not licni iiliTMdy incntioncd : — (rTundriss des devt- 
,S’’hc)h Tricot re< ht'if IS*2S ; Cdicr tlie hainsch'.n Stiidte. inut ihrr. 
rrr/fdisittfj the rumisrhrn und franl'isc/wn Herrsehit/t, 

1820 ; Veher die drntwhr Jieirh'iferriforiul- Lind Pcehlsgcsrhithic., 
ls;io ; IhtH S/ndh idift dtts Lit nd recht shuck Ihiprcchts von Frc/mni} 
nnrh Ci iinito'hcnt r Houti'^.rh rlft'H, cin Jieifratj ZUY (fcschichte. des 
Srhirohi tisjdcijrls, 1.S:J0 ; f 'tlurdic. Fniifctje (pU'giuin Ubfi’iilr), und 
die Kntstchnn'j dec lints',!' n, iind kh iivii Jnnj in Enij/atui, 1848 ; 

Ei tile if ft lit/ uir (iisrh/chtr dec Mtirk-, dtf-f horf~^ nnd StotU-Fcr’- 
fnssinoj vnd fh'r oiJndJiehcif deiriilt^ 18.04 ; (Jcschichte dvr Murkev’- 
Tcrfitssmii/ in Ifcidsrhhnid, 18.06; Jiede hei derlOO^jahrif/rnStif’- 
tinv/s frier th r K. Al.iidi/nir tier W isHcnsehoften am tiS Mar::, 18fia ; 
(/esrhickte. drr J)or/- rcrfossnnt/ in JJt utschhind, 2 vols., 186r>'-^6 ; 
(/eschirhfc di r Fronlufr^ dcr lot nr rnhife , und dAir IfofirrfitssHug in 
J/enfschhivd, 4 vols., 1862 6.1; (lesrhichtfi (lev Stddtcverfimuny in 
Dnitsehttnuf 4 vol.s. , 1.S6U-71. lie also. sin H*rintcmlcd tin* prepara- 
tion of n p:iitof tin* (•ontiiiiufUon of Jacob Grimm's IVcislhilvur, 
]iublis]icd uinlt-r tin: iiu.spiL'«‘.s of the academy of Munich, 1866. 
His ivsea rein s on tlie ain ieut village communities of Germany arc 
of special interest and iiiiportaiiec. *> 

MAURETANIA, or Mauiiitanta (the former u tho 
more correct form uf the name, according to coins and 
inscriptions), w'as the name given in ancient geography ti> 
the district which constituted the north-western angle of 
the African continent. It comprised a considerable part 
of the modern empire of Morocco, together with the 
w'c.storn i)orti()n of Algeria. But its limits varied much at 
ditferent times. When it first appears in history the river 
Mulucha constituted its eastern limit, which separated it 
from the Numidian tribe of the Maasyli, who held all the 
country from that river to the Ampsagu ; but at a later 
period the kingdom of Maurotanii was extended to tha 
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latter river ao as to include the whole territory from the 
Ampsaga to the Atlantic Ocean. Towards the tioutli it 
was bounded by the great range of Mount Atlas, and it 
appears to have been regarded by geographers as extending 
along the coast of the Atlantic as far as the [>oint where 
that chain descends to the sea, in about 30* N. lat., ! 
though the Roman pj^ovinco of the name extended but ii 1 
little beyond Sala (Sallee), and it is probable tlmt there j 
wore no towns or permanent settlements farther south. , 
Tho magnificent plain, or rather plateau, in whicli tluj city ' 
of Morocco is situated seems to have been uukr.owu to 
ancient geographers, and was certainly never included in 
tho Jloma/i empire. On the other hand the (hptnlnins, 
who inhabited tho narrow strip of fertile date-piuduciiur 
territory on the southern slopes of tho Atlas, thnut-li not 
included under tlie name of ilauretania, Kee!ii to h;ive 
always owned a precarious subjciction to tlie kings of tluit 
country, and in after days to its Uomaii govenuus. 

Tho physical geograpliy of tho cuiintry will \m dcscnhtMl 
under the heading Morocco, though it must he ob.served 
that the term Mauretania, as used by the Konv.ins, ctuu- 
prised also the greater portion of tlie Krencli colony of 
Algeria, including the i)rovinces of Oran and Algiers, and 
even a part of that of Constantine. The range of Mount 
Atlas forms throughout the backbone of lliu c(»niitrv, from 
w hjjh the streams descend to tlio MediteiraiuMn and llie 
ocean. The most important of tliose on the north coast is 
the Mulucha or Molochatli, which in the earliest tinu.*^ enn- i 
atituted the eastern limit of tlui country; it is still calhd 
Muluya. Farther cast are the Chinala, the IJsar, and tlie 
Anijisaga. Of those that How westward tuvNanls the 
Atlantic, the most consiilerable were llie Lixus, 8ubur, 
and »Sala. But from tho proximity of the nuuiutain 
ranges to the sea none of these streams were of any import • 
anco, or navigable beyond a sliort distance from the sea. 

A large part of the country is of great natural fertilit>, 
and was in ancient times extensively cultivati'd, and pro- 
duced largo quantities of corn, while the slopes of Mount 
Atlas were clothed witli vast forost=!, wliioli, besuhs other 
kinds of timber, supplicil the cclebrab-Ml ornamental wouil 
called 6V//W, for tables of whicli the liumans gave Midi 
fabulous prices. 

Miiuivtaiiia, or Maiirnsia, as it was callfd liy wriicin, mm- 

queatioiiahly signified tin* laiul of llu*- Main i, a teim .still n t nued 
in till? modern miMiu of Moors, mid pp»l).il>ly iiie.oniig tii i-iii.dly 
nothing but ‘Mdsiek men.’* ’I’liu tn-i-u'ii mnl I'tlinie.il 
llic Viieo lire unknown ; hut it is proluible tb.il the of .dl 

this northern traet of Afrii’a along tlie. roast of the Mediteir.on MU 
were kindred raees belonging to tin; f.iinily wliieli is lepresriiteti :it 
tho present day by tho Ueiiieri of tlio inonnlidii distiiets and tie* 
TuaridvS of tho traet south of the Atla.s. They liist jq»p'‘'n' in ln’^- 
tory at tho time of the .Tngnrthino War (llO-loii ii ^^h^u 
Mauretania west of tho Muliieha was nmlertho goveniiin iit t>f a 
king eiillod lioedins, and appears to have ronstituteil a rrgiil.ir ainl 
organized state. It retained its iiidi-peiideneu till the time ot 
Augustas, who in ‘Jo li.(\ bestowed tljosiivereigiity of thopre\ioud\ 
existing kingdom npon.Tuha II., king of Niiiniilia, at the .same tine* 
tiniting with it tho w(*.slern i»oit.ion^f N’limhlia, from the MuIm. Ii i 
♦ to tho Ampssign, whieli now n-eeived tlio n.imo of Maiiiet.ini i 
'Ciesariciisis, while the provine«* that h.ul prevdoiislv eon.slitnted th'* 
kingdom, or MaureWtiifi I’roper, eamo to he knuwn as M.iiiiet.iiii.i 
Tiiigitanii. This distinction eontitmed to subsist after tlie inmi- 
poration of tho two provinee.s in the Komaii empire under (M.imlms 
in 42 A. I)., and romained unehanged till the tim(3 of ('(in.stantim'. 

In the timo of Tliiiy and Ptolmny, Mauretania eoiitain«-.l a 
number of nourishing oitievS mid towns, several of whieli eii,io\»*d 
tho privileges of Homan eohniies, having hei-n foiindi d no d«inl»i 
in great part with a view of keeping in ehei-k the wild haih.ni.ms 
who still occupied tho greater )»art of tho eountry. The mnsi 
important of these phieea were— Tingis, on the site of the niiMk in 
Tangier, the capital of the provinee to which it gave its name ; 
Lixus and Sala, on the roast of tho Atlantic, ut tho months of the 
rivcifj of tho same name; mid three towns in the inlerior of lie* 
same province, Zilis, Hahhn, and ikumsa, nil of them hcmiiig tin? 
titlo of Roman (Colonies. On tho const of the. Mediterranean .stitod 
Husaddir (now Mclilla), within tho limits of Tiiigitaua ; uiid beyond 


tho Mulucha Cartenna (now Tones) ; lot, surnamod f’.esarca, 
v^ieh was made his capital by Juba II., and etjntinued to he that 
oftliiiiretania ( ’lesarieiisis under the Komans pts site is now called 
(-’herehell) ; leosiiim (the modern Algius); Saida* (l»iije\ ah) ; 
Igilgili (.lijeli) nenrlhe easterii limit of tin- jnnvime; mid Sititia 
(Setif) at no great distance in the interior, .i town nf eonsiderahle 
impoilaiiee, wliieli after the time of Cun-'l.nitim* g.ivi’ tin* name of 
Miiiiretaiiia Sitirnisis to tliis eastern portion ol tin* pioviiiee. 'flm 
pro.spnity of this part of Afrii'a under the llommi rmplio, pn \inii-< 
to the iirnption oi tin* Vandals in .*». D., is dinwn 1 y the l.n t. 
that no less than one luimlnMl ;iimI .^eveiit\ town-, wlmh w* i«' 
epivDpal .sets aie iiinmei.ited in tho Nolitll in the tv. .1 piovimis 
ol ^Mauretania. 

M.VLIBICF (M Ai'Kinr.s), St, and hi.s coin[»:ininn.s are 
riniinnmiurati'd as iinirtyrs by tho IJomaM (’hiirch on 
September H’l. Tlie, earliest extant ftirin of tin* legend 
n liting ft) them i.s liint of liliielierins, bishop of Lyons 
.‘ibout the middle of tin; Olh century, wlio tidls us that 
Al lurice was in command of the Theban legion (so fall(*d 
bi“ in Mi raised in the 'rin.'l)ais) when it wa.s sent into the 
^Ve'^t and attached to the army of Abiximian. riiorn.^elves 
( ’liri>tian.s to a man, its members refused to persecute their 
Coreligionists, ami fi>r this, after having twice been 
decimiiteil, the legion was utterly destroyed by command 
of the emperor at Octoilnrnni (Marligiiy) near (ioni'va. A 
later form of tlie legend eoniiccl.s it with tlie expedition of 
Maxiinian against the Ihigaiuhe, wlio are tal:iiito have bi*en 
( ’liri.stiaiis ; tlie martyrdnrji id' tlie leeiim aiise; out of its 
refn‘':d to take [mit in a great .s.iei itice wliieh had been 
ordered at OetoLliiriim ; and another mime- tliat id* 
]‘L\sn[»erius- -is associated with Maurices. J.atc r still, 
Gregory of Tours know.s of :i eornpaiiy of the same legion 
which suifered at Cologne (their leadtr snbsequontly 
became known as Cereon). 'I'lie date, ii-aially assigned to 
the marlyrdoni of the d'heban legion is ‘JSd v.i». , l»iit it is 
mailer of history that at that peiiod tlio (’hri-tians were 
everywhere unmolested in tliii exerei^o of tlieir leligiou 
lliroiighout the L’onian empire. On the, other liand, at no 
later tlatc have wc any evidenee. of tin* ]tie'enee of 
Maxiinian in the Valais ; and, apart fnun the groat o / ri^rl 
ini[»rob«'ibility of tlio extir[>alion id’ a wliole legion under 
any cin*umstances on uceounlof its Chiistiaii piades.'-ion, it 
IS pr.ietieally' impossible to get o\ir the lact that .''iieh 
writers as Kii.sebiiis, r/iclantius, (^ro^ins, and »^nlpieius 
SeM-rus know' nothing of .such a noteworthy and .stailling 
event having taken plaee. But in llielong and \niiiininons 
eoulrover.sy as to the hi.stuiical eliaractci «d lliis legenil it 
lias of eourso never been attempted to ih ny tliat i-olated 
eases of oilieers being put to death on a'connt nl tin ir 
religion occurred during the reign oi Maxiinian. The 
eultus of Nt .Maurice ainl oilier members of tla*, Tln baii 
lv*gion occurs chiolly in Sw it/erland, the regi^ai of the l.’liiue, 
and northern Italv ; the loundatiuii of tin* abbev of JSt 
Maurice (Agauriuiii) in tin* \'alaib is u.sually a.^cribi-d to 
Sigi.smuiid of Burgundy (dlo). 

MAUBICK(Mai Kh'irs Knwirs Timaiir.^), emi»eror of 
the Jila.st fromoi^'J to wasuf Buinan desci iit but a native 
of Arabissiis in (^ippadocia, where he was boni about olil*. 
lie spent liis youth at the emirt of dustin II., and, liav ing 
. joined the army, fi.iiglit willi di.stinetiou in the Ber. iaii 
w.ir (o7S-.’)Sl). At the age of forty-three he wa.s ilcelaied 
; (’.csu* by the dying emperor 'riberius II., who l)esio\\rd 
u[uui him the hand id liis diiiigliter C'onstaiitina. In iln* 
iu'*agre annals of the reign of Maurice the most euii'-pn noiis 
events are the termination of the long struggle in the Last 
vvitli the restoration to tlio Persian tlimne of ('lioMne:^ 1 1. by 
llie Komati general Xarses (not the cornjiu ror of li.ilv) in 
r)‘.ll, aiul the successes of ITisciis in tin* pioli.ntid war 
ag.iiiist the Avars. Some inopportune attemptj at aimy 
I refoim, and an ill-judged redusal to provide a ransom which 
1 might have preventevl tlie massieiv of twi lve lliousuud 
prisoners in the hands of the enemy, led lo a rebellion 
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among the legions on the Danube, who de(^ed DlbNriaoN 

unworthy to reign, and, commanded by Fhocas, tbeif .a' bett6r;^i^r^'S?i^6u^^;1$i^,name^an Engl^ 

simple centurion, but destined to become emperor, marched and.theolpj^U, was born jn;:me ..yeojCjl^lSOQ^^^ He thj^p 

upon ’Constantinople. Tho capital having declared against son of a Dn|iiarian minister, aha ^^aetfted in his 

him, Maurice abdicated and withdrew to Chalcedon, faith, entering Trinity College as a 

but was pursued and put to death there after having formist, for the sake of tie uniy|r8il^l^urpe; art/ 

witnessed tho murder of five of his sons (November 27, when it was impossible for any^Ut/^emb^ 

602). He was the author of a work on military art Established Church to obtain a d^r^^^^^^ahetheii^'^wS^^ 

((rrpari/yiKd) in twelve books, of which there is au John Sterling, Maurice migrated to the 

edition by Sclu fTer, published at Upsala in 16G4. There Trinity Hall, whence he obtained a first civil 


edition by SchefTer, published at Upsala in 16G4. There 
is a Viia Manrlai by Theophylact Simocatta. 

MAURICK OK Nassau, prince of Grange, the younger 
son of William the Silent, was born at Dillenburg in 1567, 
and was made goveriu)r i)f the United Provinces after tho 
assassination of his father in 1581. He succeeded his 
brotlicr as prince of Orange in 1G18, and died at the Hague 
on A[>ril 23, 1G25. For the leading features of his character 
and events of his life sec lloLLAXO, vol. xii. pp. 77, 78. 

MAlJliICE (1521-1553), duke and elector of Saxony, 
the son of Duke Henry the Pious, was born on the 21st of 
March 1521. lie received a learned education, and at 
an early ago gave evidence of an energetic and ambitious 
temper. In 1541 ho married Agnes, daughter of tho 
landgrave Philip of flesse, and succeeded his father as 
duke of Saxony, of the Albertine line. Although a Pro- 
tcBtant, he held cautiously aloof from the League of 
Smalkald; and in 1542 and 1543 he received imperial 
favour by supporting Charles V. against the Turks and the 
French. Tii 1546, when Charles V. attacked the League 
of Smalkald, Maurice sided with the emperor, the result 
being that he was made elector of Saxony in place of his 
cousin John Frederick (of the Ernestine line), who w’as 
taken prisoner and deposed. At this time Alaurice was 
detested by the German Protestants, who considered him a 
traitor to his religion; but tho tide soon turned. Fearing 
that the emperor’s ultimate aim was to strike at tho 
authority of the princes, ho began silently to make pre- 
parations f(3r war ; and Charles V. was imprudent enough 
to provide* liiiu with a pretext for opposition by detaining 
the landgrave Philip of I fosse, whoso freedom Alaurico 
had guaranteed. In 1551 Maurice concluded a secret treaty 
with Henry II. of France against the emperor, and an 
alliance was also formed with several German princes. 
Charles V. refused to believe in the reality of the danger; 
but in March 1552 he was startled by tho intelligence that 
Henry II. had entered Germany as an invader, and that 
Alaurice w’as hastening southward at the head of a powerful 
army. .John Frederick and Philip w^re at once released, 
and the emperor, after an ignominious flight, was compelled 
to sign tho treaty of i’assau. After the rc-cstablishment of 
peace Alaurice fought for .some time against tho Turks in 
Hungary; he thou returned to Saxony, and associated 
himself with the alliance against Margrave Albert of 
Hrandenburg, by whom the treaty of Passau had not been 
recognized. At Sievershauseu, on the 9th of July 1553, 
the margrave w’as defeatetl ; but during the battle Maurice 
w*as wounded, and two days aftcrw’ards ho died in his 
tent. Ho was nut only a great diplomatist and general, 
but one of the most enlightened rulers of his age, and his 
early death w’as sincerely deplored by his subjects. In his 
last years he was content with small cjiet and little sleep.” 
“ Therefore,” says Roger Ascham, who had seen him, “ he 
had a waking and working head, and became so witty and 
secret/ so hardy and ware, so skilful of ways, both to do 
harm to others and to keep hurt from himself, as ho never 
took enterprise in hand wherein ho put not his adversary 
always tq^tho worse.” 

See Roger Ascham,*-^ Report and Discourse of the Affairs and 
State of Germany ; Langcmi, Moritz^ Herzog wnd KurfUrst von 
Sadisen^ 1841 ; G. Voigt, Moritz von Sachseti 1541-47, 1876. 


Trinity Hall, whence he obtained a first civil 

in 1827 ; he then came to London, and 
literary w’ork, editing for a short 

newspaper. During this period of his. l^e;he'^ine undeif^ 
the influence of S. T. Coleridge, — au. i^tt^ce < whi^ll® 
drew' Alaurice into conformity, and issued ’^ra^h him MsWi 
what was known as the Broad-Church school j6j;jPi6ajg;ht. 

When Alaurice joined the Church of Engla^d^.'he li^ight^ 
no doubt have returned to Cambridge for h{9v4%^^^ 
when he chose Oxford, his terms at Cait^r^lgQ 
have been allowed him, but with characteris|i5^j^thorouglt<^^| 
ness ho elected to go through the whole Oiii^^courBe.^'^?. 
He entered Exeter College, and obtained a aecQtiUTolasB 
classics in 1831. . ’> 9^. 

The intelhrtnal stir of Oxford life, and the TehemeoftiH^' 
controvcisics in the clash of which sparks of truth seemed ^ 
sliuck out, w eie piobably among the causes which attiuot^V'^ 
Alatirice to Oxfoid, and he afterwards took his full 
in them, alw.i)s in a libeial, tolerant, yet strongly 
testant spirit. He was ordained in 1834, and after a shorh^ 
interved spent in pjiisb work in the country was appoint^l^^ 
chaplain of Guy’s Hospital, and became thefiCSforwatd^|/, 
sensible factor in tlio intellectual and social life 0( LondoiQ^ 
(\ar]}]e}ms t(fld ns liuw 'Agoing to Guy’s ” Stihday 
Sunday was a puit of Stei ling’s routine, and an appre^^^, 
able nuinb(>r oi pci'-ons far above the average 
attiacted to the ho ] 0 td chapel. In 1840 Mauricct^iM|^ii 
appointed piutessor ot liistoiy and liter^re in 
C’ollegc, to whicii in 181G was added the'^CXuiir of divilti^t^. 
These chaiis he held til) J853. In that year be publisbo^t 
TlauUnfunl /v’ssa//s, wheicin were stated opitiioiia 
savoured, to tho piincipal. Dr Jelf, and to the couam^' 
of unsound tlicology in regard to eternal puuishmenl^^ ! 
Maurice maintained with gieat warmth of conviction ^ 

his view's were in close accordance with Scriptui^ and 
Anglican btinil.iids, bub the council ruled othtroisOi 
he was depiivcJ ut his professorships. He held 
same time tho ( liaplaiiity of Lincoln’s Inn (1 846-60), 
no attempt was made to deprive him of this. Neither w&S 
he assailed in tho incumbency of St PeteFs, Yere Streep 
which ho held for iiiuo years (1860-69), ttUd where, 
though his congiegation was never large, parUy pefhaps 
becauHO no paiish or disti ict was apportioned to hit pliurui. 
lie drew round liini a circle of thoughtful persons^ idteclu^ol ’i 
in no common degree to himself and to his tead^Ug^’ V ^ 

During bis residence in *London Maurice was spe^ddl^^* 
identified with two important movemenfa fov 
the Woiking Men’s College, and Queen’s 
education of women, while he threw fumSell^ jrith* 
energy into all that affected the socia|.life of ’fbe 
Certain abortive efforts at a true co-opei«ti(9& aihPRg 
ing men, and the movement known as Chfi^f^^NSo 
were the inioiediato outcome of his teachingi am 
fostered by himself. In 1866 MauriqS^V^ 
professor of moral philosophy in ,the*rUUivd^$^- ^ .Q^ 
bridge. He died on the Ist of April 

Maurice was before all things a preaohsr.'^Tliie ■ 
ho had to nroclaim was apparently dmpls ; m ^0 gr^t ooov^^ 
tions, which he strove to inmrew ouviiU 'OftsiWen/AVere ths^ 
fatherhood of God, and thataU rdiglooi'^li^A whi^ s^v 

stability lasted because of a porttOn which had; 




M A'<U- 

wd w 4 ^ pafisto^Mii^^ fillod bis whole 

' No dae who ever hQ^^fatHeO^ieiMi the LoniV Prayer 
!)^a;^ibly forget 'iti;/the.<i^ convictions in the ptilpit 

meBsege lamihoaia and clear as it was brief and 
O^Sioeotrated, tAOUgH. W teaching apoi't from the living voice had 
1>y no means, the .me.^aracter/ 

^ Jt was :the congregation that those who wanted 

.his advice, ^uj|hC,hh)^^ no parish, he liad no dpfinite 

I'g^eie .of s^^oritoh^o^ the church. Thus his preaching took 
formsl^ioiO^'.Ov ^position and now of the rcHnlutioii of 
"metald^Ml'i^ip^cultieB, mthor than of direct dealing witli the 
'facts, ue the temptations of human life comiiKni to all. 

Feeling thid^di^t/he took tor a time a district fur parochial \ isit.a> 
tion, bU!t'#aB.;'.pe:^l6X<4 &nd distressed at the expericner to m hicli 
he v^Os ipi|Mniu. ! Witli all his ati'eciionatciics.s and di sii <> to give 
smfm^y^e unable even to conceive intclh c'tual ditlii ultiis 
t^Mmoihis own. To those who did imt demand of liini all 
they' but took thankfully what lu*. had to givt*. lie w.is 
alt^ther.a, stimulating and helpful teacher. He opmed m w 
views,, wd i^ncouraged men to think for themselves, an«l so.- what 
their wbrds meSnt. He was even morbidly fearful «f foimding a 
parfyi ai^ was deeply distressed at the name lhosid-Clmr< h. Thtis-. 
:who fUitOUllded him, and were kept tugelbcr by his persomd eliaim 
'.a^infl^Uf^; were learning to think lor tlicmselvc.s, and have dis- 
persed iE-'ihl^y directions. Theru are probably not half a do^i n 
persoimij^o, even nominally, reflect the pivi'isc shades of ^lamirian 
•teaehi^^ 

1,, As a Writer it is extremely doubtful if his work will have a great 
.^nd pCnnanent place in the future. His one iiovf‘l, KusttnrCvn- 
is even now unread; his theological works, though abounding 
passages of great beauty, full now and tlicn of a fiery rloipimcr, 

S saiii a whole somewhat obscure. He tuildishcd too much, and a 
p Wimbsr of his works are sermons iTcast. AVn miss the human 
ear and we find a class of writing wliieli only the higlu sL 
^SX^llon^ can make tolerable out of the [uilpit. 

'iMaaiice*B greatest efFcct on his lime is in hi.s edueatioiiul woik. 
®Sa Working Men's College, which owes more to him than to any 
else, for' which ho rendered greot sacrifii'cs, and which was and 
fhll of his spirit than are most institutions of that (»f their 

t nders, was a totally new departure in education, it was intended 
jglvo, and it has laigely succeeded in giving, not what is i*allcd 
'.Vi^ular.^^ucation, but ‘Miighor education” to working mm, and 
^combining teachers and taught in a college with its social litc, 
^ibd a bottd of common interests, C^tucen’s College, in like manm r 
tliO higher education of girls, is scarcely less identified with his 
'l^i^^ough its influence is not so great, iior can itswoikbe to 
pvm'^y known. 

Both at King’s College and at Oambriilge Maurice gatlim d 
ffOUud..him a band of earnest students, to whom he dirci'tly taught 
jtouch tliat' was valuable drawn from wide stores of Ins own trading, 
Ijddajtather than deep, for he never was, strictly speaking, a le.irm .l 
flban. Still more did he encourage tlic habit of in«|iiirv and 
^S^arch, more valuable than his direct tcacliing. Jn his powi r, 
^hioh has. been truly called Socratic, of convincing his ]inpils of 
jpjisir ignbiance he did more than perhaps any otlic.r man of our 
to awaken in those wlifi camo uiidor Ids sway the dcsin* for 
l^owledge and the process of independent Ihouglit. 
f\Vt as a social rofonner, Maurice’s name he foigotten in tlie future, 
will be because in much he was before his time, and gave his 
r support to schemes for which the world was not icady. Kioni 
y.oa»y period of his life in Loudon the condition of the pi^u* 
ppon him with consuming force ; tin* enormous magnitude 
i^^sooisl miestionSit involved was a burthen which he could 
Ho threw himself with chonn leristio cm rgy into 
^.fbr.a true co-onerative system, in whicdi some ardent young 
' ^*‘ en engogeu, and in spite of liis dislike for systems ami 
I did not shrink from being known as a (’hristimi 
t taking a keen inten^st in tlic paper which Imre tlr.it 
the organ of the raoveiucnt. That and the iUitirs 
i tnuch the same paper iiiidcr a ditfeivnt name, 

i'hjs .iMUlCticsi and aid ; many strifes between masters ami 
m appeased, if not directly by himself, by those who 
aidlid^yms counsel, and w'ere inconstant intercour.se A\ith 
. I rJPor'blMiy y®®r8 he was the clergyman whom working mon 
jifbp^iO|RS Seemed to trust even if their faith in other religious 
^liiilld.sll 'regions systems had faded, and his power of attract- 
' I, the outcast resemhlwl that of the Minster whom 

ij^as 'twice married, first to a sister of John Sterling, 
.j^'lsiater his friend Arc.hdeacon Haro. By his family 
Best friendships ho came in contact with few but 
lie;,, .^Thus wnilo he wrote and B{K)kc and worked 
h Jie Mt that average 8omo>vhat high. Those wlio 
^i;(W him did uot.know a more beautiful soul. 

'its more Important Vrorka. Somu of them wm^ 

aSiid lb % IBQMt, and the date given is not necessarily that uf 



1§42; ChHstnuu Day and other JSermotUt l«4a; Ptc Cnity 0 / the Ifm TetiamenL 
1W4; The SpUtle to the Uebretee, 1846 ; Thr ItHtonnif oj ff.e World, 1847 ; iforo/ 
and Metaphyeieal Dhiloeophy (pX an urtidu In Wxe Eucyclvpwdia MetrepolU 
/asn), 1848; The Church a FawVy, 1850; The (jhi T.stummt^ TheoUvjical 
lifeaye^ 18511; T/ie Erophtti and Kinga of the ithi 'Ti-fatiitut, IH.W; Decturen on 
£eeteiiaatical Hniory^ 1H64 ; The Doctrine of Haeiuju e, 1 n » 1 ; The Patriarcha and 
Lategitera of the Old 7'»'.»/amewr, 1855 ; The EptaVa nr s! ji,hn^ IS.'iT ; The Com- 
tnandmenla as Inatruments of National Rtfcannat too <ni the Gospel of t^t 

hitke, 1868; The Conscience; Lectures on Casuhtry, 1^« ; Tnc Lord's Praver. a 
Sfanual, 1870. The urnitev part of these works weie, ii.s li.»s in i n • lu-mly not in d, 
first delivered ns sennoiis or leettires. HeMdos thU inoi** formal viuik. Mmiiice 
coiitrihiitecl iminy prefaces unil liitriMlnerioiis to the wmk.s of fii* luN, as to Aich- 
deart^n Ilure'.s Chanjes, K ii»ijsley’.*i Saint's Traijedy, Ac. in'* m eimlrtnal M-nuons, 
npeeehes, pciimlicul iiiul U-tters to various iiewsp«jiei,s lucd iiol be In r« 

iioiieni, ilioiiKli they wcie at the lime (oideiicc of his Intero.^it in nil ihr life of his 
tune, mill hh eu^er and ahoiiiiding eni ik)'- 

MAUlilTlUS, foiTiiurly called the of Fuaxi f, an 
island in the south-western portion of thu Indian Ocean, 
between .07® 18' and .'57^ 18' E. long., and 19" 08' and 20 ‘ 
31' S. lat., 5.00 miles east of Matlaga.scar. and 11.0 miles 
north-east of the island of HtHiniun, 910 niile.s soutli-east 
i of the Heychellcs, 2300 miles from the Cape of (lood Hope, 

! and 9500 miles from England via Aden and Suez. The 
I island is irregularly elliptical .somew’hat triangular— in 
I shape, and is 36 miles long from north-north-east to south- 
I sonth-wc.st, and about 23 inih s broad. it is 130 miles 
I in circumference, and its total area is about 713 square 
miles. The island is .snrroiiiuhbl by coral reefs, so that the 
; ports arc difficult of aeei?.ss. 
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From its mountainous character Mauritius is a most 
picturesque island, and it.s .scenery is very varied and 
beautiful. The most level portions of the coast di.striets arc 
the north and north-ca.^t, all the rest being broken by hills, 
which vary from 500 to 2700 feel in height. Tliero are thn'e 
principal masses of mountain : the north-western or Ponce 
range, in the district of Port Louis ; the south-we.'-lern, in 
the districts of Riviere \i»ire and Savanne ; and tht^ .suiith- 
eastern range, in the Craiid Port district. In ihu first i»f 
the.se, which con.sists of one principal riclgo witli .-.ex oral 
lateral spurs, overlooking Port Louis, are the singular 
peaks of the Police (2650 feet), so called from its suppo.sed 
resemblance to the human thumb ; iuul the .stjll loftier 
Pietor Rotte (2676 feet), a tall obelisk of bare rock, crowned 
with a globular mass of stone. Thu liighe.st 'summit in Iho 
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island is in tbc south-western ma;s of hills, the Montagne 
de la Kiviere Noire, which is 2711 feet above the sea. 
The principal ranges iu this mountain mass arc three in 
number, arranged in a triangular form, and are called 
respectively the mountains of La Pierre Rouge, La Riviere 
Noire, and Savarino. TJio south-eastern group of hills 
consists of one chief range, the Montagne du Rambou, 
with several spurs running down to the sea. In the 
interior are extensive fertile plains, some 1200 feet in height, 
and forming tlie districts of Moka, Vacois, and Llaines 
Wilhelms; and from nearly the centre of the island rises 
an abrupt i)eak, the Piton tin ^lilicu de Ttle, to a height 
of l!).*i2 feet above the sea-level. Other prominent 
Hiiinrnits are the Trois Mainelles, the ^lontagne du Corps 
de (iarde, the Signal Mountain, near Port Louis, and the 
Morne Prabant, at the south-west corner of the island. 

The rivers are of course .small, and none of them are 
navigable beyond a few humlred yards from the sea. lii 
the ilry seast)n mo.st of them are little more than brooks, 
although they soon become raging torrents when swollen 
by the heavy rains of the wet period of the year. The 
}»riiici[ial stream is the (1 ramie Riviere, with a cour.se of 
about 10 miles. A reinurkablo and very deep lake, called 
Grand Rassin, is found iu the south of the island, and is 
probably the extinct crater of an ancient volcano; other 
similar lakes are the .Marc aux Vacois and the Mare aux 
Jones, and there are some other deep hollows which have 
a liki^ origin. 

The geological structure of Mauritius is undoubtedly a 
result of vulcanic action, all the rocks bc-ing of basalt and 
greyi.sh-tintcd lavas, excepting some be(ls of upraihcd 
ci»ral. Columnar ba>silt i.s seen in .<%eA'er;d [»laces. There 
are many caverns and st(‘C[) ravines, ami from the character 
of the rucks the ascents are rugged and precipitous. The 
island has few mineral productions, although iron, lead, 
ami cop[)er in very small (luantities have in former time.s 
been obtained. 

The 1 ‘limate is plca.sant during the cool .season of the 
year, but oppressively hot in summer (December to April), 
except ill the interior plains, wheie the thermometer ranges 
from 70 ’ to 80 , while in Port Louis and the coast generally 
it ranges from 00 to 00 \ The mean temperature for the 
year at I’ort T.ouis is 78' *0. During the last thirty years 
the island has been sul)it‘ct to seven* e[»ideniics, which 
Lave been extremely fatal. In 1854 a visitation of Asiatic 
cholera swept otT 17,000 people; and in 18C7 a still more 
destructive inrua<l of malarial fever, of an unusually fatal 
type, almost paralysed the whole community for many 
weeks, carrying olf 30,000 ])eople, and greatly allecting 
the linanecs of tlie colony. The seasons an; divisible into 
two, the cod and comparatively dry season, from A[)ril to 
Xoveniber, and the hotter season, during the rest of the 
year. Prom the month of January t«) the middle of April, 
i\Iauiitius, in common with the neighbouring islands and 
the .surrounding ocean from 8-' to 30^ of S. lat., i.s subject 
to severe and destructive cyclones, accompanied by torrents 
of rain, wdiicli rJ’tcn cause great destruction to houses and 
plantat ions. 'Ihese hnrricari(‘s generally last about eight 
hoin.^, but they appear to be now less frequent and violent 
than in former times, ownng, it is thought, to the destruc- 
tion of the ancient forests and the conserpient drier condi- 
tion of the atmosphere. 

The soil of the id and is of consiilcrable fertility ; it i.s a 
ferruginous red clay, but so largely mingled wdth stones of 
all sizes that no phmgh can be used, ami tbc hoe lias to be 
orn[ Joyed to prepan; the ground for cultivation. The 
woods with which the island w'as largely clothed when first 
discovcrc/f have beep to a great extent cut down, and the 
greater portion of tht; plains is now a vast sugar plantation. 
The bright green of the sugar fields is a striking feature 
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in a view of Mauritius from the sea, and gives a peculiar 
beauty and freshness to the prospect. The soil is suitable 
for the cultivation of almost all kinds of tropical produce, 
and it is to be regretted that the prosperity of the colony 
depends entirely on one article of production, for the con- 
sequences are serious when there happens to be a failure, 
more or less, of the sugar crop. Guano is extensively 
imported as a manure, and by its use the natural fertility 
of the soil has been increased to a wonderful extent. 

For purposes of law and government Mauritius is divided 
into nine districts, named respectively Port Louis, 
rampleniousses, Riviere du Rempart, Flacq, Grand Port, 
Savanna, Moka, Plaines Wilhelms, *and Rivi&i^e Noire. 
Tlie capital and seat of government, the city of Port Louis, 
is .situated on the north-w’estern side of the island, at the 
head of an excellent harbour, a deep inlet about a mile 
long. Tliis is protected by tw'o forts, — Fort William and 
Fort George, - as well as by the citadel in the city, and 
its value is further increased by three graving docks con- 
nected with the inner harbour. Lighthouses have been 
erected on Flat Island anil at CannonicFs Point. Port Louis 
has a population of about 70,000, but* from the lofty 
mountains by which it is enclosed its situation is hot, and 
from the small amount of tide in the harbour eifectual 
draiimgti is diJiciiIt, so tliat it is not a very healthy town. 
The public buihlings are of no great architectural beauty, 
the government house being a three-storied structure ^tli 
broad veraudiis, of no particular style of architecture, 
while the Pn)tcst:inl cathedral was formerly a powder 
magazine, to which a tower and .sjJre has been added, 
'riie Roman (^itluJic eiilhedral is more pretentious in style, 
but is tawdry in ils interior. In the city arc largo barracks 
and military store*?. A maximum contribution of £45,000 
is paid to the ini[)uiial government by the colony tow^ards 
the expenses of the troops stationed in the island, but this 
sum is reducerl when the garrison is below a certain standard. 
In 1880 theain()U..t paid was .£*29,072. The governor and 
chief oflicers of government reside out of Port Louis in the 
cocJer uplands of the interior, as do also a large number of 
the principal inhabitants, especially since the completion 
of tlic railways has made access easy to many portions of 
the i.slaiul. The nuKst favourite place of residence is at 
(hirepipe, a place situated about 1800 feet above the sea; 
here the climate rrsembles that of the south of France, 
and it has been so much resorted to of late years that it 
is lapiclly becoming a large lowun The construction of the 
^lauritian raihvay.s lias given a great impetus to the trade 
of the colony ; the system embraces two lines, of a total 
length of 87 miles. The main roads of the island are kept 
in good order, but much yet remains to be done before the 
road sy stein can be said to be complete throughout all the 
districts. 

The [)rospenty of Mauritius, as already mentioned, 
depends almost entirely upon ils sugar-crop, and the export 
trade of the island has greatly increased during the last 
twenty years, as will be scch by the following statistics: — 

1880. 

Iu.|.. I £2,4.'i4,I(U £2,aB9,449 £*2,169,672 

i:xiH ] L»,:r:9,312 :l,;i7a,401 4, 201, *286 .3,6.34,788 

Of the imports the principal items are rice (about a 
fifth of the whole), wheat, and other grains, plain and 
coloured c ittons, and haberdashery. Madagascar supplies 
cattle to the colony, and also rice, although the greater 
portion of tlie latter import comes from India. Horses are 
imported from the Cape, ponies from Burmah and Pegu, 
mules from Spain, and sheep from Bombay and the Cape. 
Of the exports, sugar forms of course the groat item, 
amounting, on an average, to nearly nineteen-twentieths 
of the ivholc; the increase in its production is shown 
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by the following figures, "giving values of the sugar ,cx> 

ported:— v 

mi. 1871. ' isra. 

In 1877 the 'quantity oi so^^ elported was 189,164 1 
tons; w^hile!l^jii[ l85^itho quantity wi's 102,000 tons. The ! 
next item was exported to the value of | 
,£45,386 the production of cocoa-nut oil | 

has inoreailei4^Wr‘7569 gallons in 1864 to ' 

gallons the latter quantity being worth 


;The valuf< 


j^'e coffee exported in 1879 was 


The currency^dhsi^s of rupees and cents; an l on ilm InI 
of May metric system of wei'-lits and Ilu•a^llHis 

came iiit^ uaf^in the island. 

Mauritius bluing an oreauic island of small si/^, its ]>r>- .i-nt t iuna 
is . very Hmi’tod .• lU extent, and doi‘s not rontaiu mii> )i ii.it 
interesting/ r When first Rnm hy Kmo|H*{ins it r'nion. l n.i 
manimAls'oxcfpt a large fruit-i'titing hal -^/'fn-o/uis ulii.-h 

is plentiful 'W thle‘ Woods ; but .st-vm! nniiniN of tln-s tl. s Iia\.- 
been intYOilu(ied;^and are imw iminc'nms in llo- nm iiliiMifi il 1 . •j.in. ■ 
. Among -Aese are two inonki-ys of tin* »n iniM M(icti,-n\ .m l r 
^itkeeuSf (i fiMkiCfirvils h'ijiprJttpIni'i), a siusll liai**, a slio w - ulmi-.**, 
and the ubiqh^ns rat. A Ifiniir and oin*. of tho <mh inn's !:• »!-• 
lika Tusea^ivofa of Madagasanr cnnff.tftts) InM- piulu'iU 

'>both heen hrought from tlm larger islsmi. 'I'ln* iivil.noia 
that of Madagascar; there aro s[»e« i«‘.s of a jn nili.ir 'ri lin'* ofeOn- 
pillar shrikes {Campcphatjvhr)^ us well as nt the grm*ia 
^fypitijMiles^ Flicdina^ TchiU'e*\ Fuihlin. ('»llotnltn, .onl 

'LCor^^oopsis^ and peniliar forma of ilovrs .iml ji.n rmiui l.s. 'riu* li\ iiiL( 
pvptnss ar© sniRiland few in miniber, but m tin* sm rouiMling ^. ms 
lAto great numbera of ilah ; thecoral rci fsabouiMl with agn-.il v n. tv 
^‘of mpllu^.s ; and there arc nuuiei- ms land-slu ll *. 'rin* c' im. t 
^‘^auna of Mauritius ha.s considerable inti o lu <*»tminnii wiili tin- 
f(>thorMa^carene islands, itwasthe Uoim nl the 1 ‘lulo^ 

'^neofagroup of Mrda ine-apabh* of lli’^ht ; then* win* al •> 

a, species of rail, and a sliort wingi d hnon {Anh^i f- 
which- probably seldom llew’. Tlio diieiu i h -ts r.>iii:iii<'n 
•pi theso birds has led to their extinetum .siiin* tin* i loid w.is 
^colbbizod. Several species of largo fo.ssil tortoi.sis Invi* hri'ii dis- 
'•’jbQVored<;.-.bwt, strunge to say, tln*y are ipiite ddliti'ul Irmn tin* 
;»,^Uylng o.UGS bf Aldabra, in the same zi.olugii'ul iv<'i.m, 

[c .Owing to the oxtonsive destriielicn of tin* Iirimev.il lor* -^l^i «•!' the 
^island for the foriuatioii of sugar plantal ion.-s, the imliei-ie-us 
^iflora nf Mauritius is only seen in ]Mits <d‘ tho inti-iior pl.iui>. m ih** 
driver, valleys, and 011 tlie lulls; ami it is so iniieli miiejl* I with 
i*;jh‘ees and plants introduced from other parts of the world tit.n ji is 
/loot very easy to distinguish ln'lween wlial is mitiv** and wh-it In^ 
&onie fro'iii abroad. The prineiiial timber tree is the el>.my / 

ehetUHtm), which grows to a eonsidei.il.le si/e. li -i*l. s tins 
Inhere are boiS' do can iielle, olive-tree, hen/oin [('iu>fn,t ll,,iyn e.»lo- 
Shbianc (OolopJiOfua), and iron wood, all ol whieh aie ii'-iiul in 
il^rpontry; the cocoa-mit palm, an nnportntion, Iml a tiee>\lii. li 
ij'haa been 80 T^hm.sivcdy plaiite<l dnring the l.i-n hufiiliKl ,>«.os 
^^:that it iH'^xtrethely plentiful ; the pulmiste (/b////o A,/, (iifr. r>t 1<-F- 
the':latanier {Coritpho nmhrucul ilVrti^. aii*l the d.it*- inlm. 
Jwriio' vacoa'*Qr vacois, a species of rtnulitnu'* is l.iy-ylN the 

^ong. tough leaves being imiiuiraetiiivd into b;igs lor the e\]H,ii ol 
^ti^'r, and the roots iieing iilst> made of use; and in the bw lem- 
‘Jhants'of the original forests tlm tree whieh is .sui h a promnit nt 
-onel^n, 'the* coast flor.*!. of Madagasi'nr, tlm tiM\eller'.s tne {f'r.f/i .4 
■ spicio^a), grows abiindautly. A sjieeies »>f b.imboo is \ri y pleninnl 
bin tlie -riyer valleys and in marshy situations. A lariu* of 

is ‘produced, including the tamarind, mango, haii imi, pine- 
guava, shaddockf fig, avocado-pear, litehi, ciist.iid ipple, and 
^ViR^^\6{IH(isp}fros discohrh a fruit of I'Miui-site ll.ivour, Imt \erv 
agreeablo odour, Aluny of the* roots ;ind \egi-taliles Kuiope 
^ve been introduced, as w’cll as some of those peeuliai to ilie 
l^'ppics, including maize, inillnt, >ams, iminmc, dhol, gr.un. X*-. 
,„. 4 m^ll quantitiw of dc:i, rice, and sngo have l>eeii grown, as well :is 
^lany of the (clovc.s, nutmeg, ginger, peppei, ;md albpi'-e’, 

^';j|ud also cotton/' indigo, betel, caiiqdior, turmerie, ,uid \.niill.i. 

Mauritius- appears to have, been unknown to Kiiro]*e.in n.ttion-, if 
&ot to all other peoples, until the >ear lot)?, when it w.i. dise.oi ud 
the PorttlgTiosb;' It bad then no inhahitniits, nml iheie si-mi to 
no traces 'of its' previous occui»ation hy atiy p( 0 [i!.*, either .smv.il*** 
>]jor.xsivilizcd. ';‘.Tha<'|blam was retained for most of the Kith I'entniy 
dUcoycjrflpij^Ut. they made no colonies in it.. In tin- 
took ' jbo^i^ion^ and named the island Mauritius,” in 
of their pl^hcia'Maur^^ It had hemi ]neNiously l alh il hy 

' PbHiJl^^ese V W Cerne,*’ from the belief that it was the 

/island 80 uamed'by^Uuy** But, although the Dutch imilt a fort .it 


two' fi!aro^ab'']^eri^ tjttt^wa.s half a century before the Govern . 
lucnt of Franco appreeiafoVi the value of iliur colony, since from 
171fj to 1767 it was held by agenU of llie Kiem h KpsV. India Com- 
pany,' by whom its name was again changed 1 .) “Ilcde France.** 
The Ooinpaiiy was fortunate in having sevci.d able nini as gov< rnors 
of its colony, e.specially the celtjhrated ^l.ilie de L.ihonidoniiais 
(17^5-16), “a man of ciniuent talenf.s and Mitne.’’ wlm intro- 
•hiecd thccnltnre of tlie .sugar-cane, ami thii.^ i u’/i 1 Inm loiindation 
for tlm future pio.s])crity of the island. I'mier l.j-, dn-.him 
wcie m.adf, forts hnill, and con.siderahle poitnm-. nf tli.- l.in -i v,<'ic 
cleared, ami the jire.M'nt ea{iital, IViit Loui.s, w.l•^ ibiind* d. l.alu.ni- 
donnai-^also piomoted the jd.iuting of eotl*in .iiul nniigo. .iiid is 
i« iiieiulii led as the ino.-^t eiilighleiievl and lust., ni .ill iJn- l-iimh 
g«*\euioi‘4, 'file ('olony eonliinn-d to in value iluiiug the linn' 
it waslield bv the Fumu h e|.>\\n, .‘ind to one ol llie l.ilej- gn\ t-i •mr'', 
De Foi\ re, was iliU! tin* iiiliodnetioii of the elove, mil meg, .md oile r 
pici'.s .\notlier govei nor was 1 )’ Fnt n f'a.vte.iu wli-e,!- n.im,' i-, k< pt 
in 1 1 iiiembtaii* e liv a gi oiip of i.''I.'Miils e.ist of New < 1111111 a 

During the w.ir b. Iwccii Fi.iinc and F.ngl.md, .d flic eom- 

iiieneemeiit of tin's eentniy, .Maniitins was a eonfmmd simin* of 
imi -h ims* hiel to r.li'glisli Imliamell .iml oilier nieleli.-uif Vessel.-s; 
runl at length tin* liiuisii I lov.-rnment ileieimimd upon an e\]iedi- 
tiou lor its eapluic. Tins was etl’ecled in IMu: ami upon lint 
1* 'll til. it ion of [.eaee in Islt llie jios-,. ol ilie island was eon- 

lirm'-d to l-’ied.i!i‘l b\ oie* i,f tin* provi •.ions i,f th» lieaty of I'.'irin 
IW the eighth ailii'le of e.ipind.it lon jt was .I 'leed lb.it llie inhabit. 

■ lilt', should let.iiii th'‘irowii l.tw (ii-,toms. aiKi i'ligi*)n; and .*-0 it 
h.ippi iis 1 li it, ail liimgli a I’oii is'" 1 olun'. . tli*- inland !•. .-.♦ill hugely 
Fieii. h in l.iiign.oge. h.il il-, and pi • 'lib . 1 nms ; Imt ils 11. Him ha.s 
a-g.iiii been cli.mgeil lotliil eueii i.\ tin* iMit'li I’l'iliap- the most 
*1 1 -1 iulmii ^ 111*! .i|- til'* |•'nL'lI.•ll go'. ' I Horn "I ! In- 1 -’.1 'nl w.is .*sn 

F.ii.pili 11 - 1.8]n 2.i ), w Im ilid ^ » noi'-li 1'. ;i!'"'!s}| ill. M.il.ieasy ‘.lavi* 
liaii*' and to C'.t.'iblish iVii nill) nl.ilmii.s with ih.- iisuig iiowerof the 
ll'O l 'aiMTeigli of .Madaga-^I Ml*. 

Manntiu.-> is one o( tle'iiown enlonies of (Ii'.d Ibiliin, and at 
the Iie.id ot iU administ lat loll i-. .I'goviinor, wlio is as' 0 -.ii'l liy an 
evis'iitive eonneil of sevi n ineml eis. hoMing the most )m])oit.int 
<ro\**nnnent jiosts. Then* is al.so a le-risl;jth i-oiim i). whieh eon- 
s|sts ol tin* .s,nmc niembii'. .as tin* loi'-g'iini.’, with lliiee otbeis, 
together with eight of the eliii f j.'imleil pi oj met or s of ilie idainl, w ho 
are nominated bytheerown. I’ln* a\* t.itj*’ .imin.d ie\'‘nin‘ ol tlm 
eoloiiy for tin* ten year. frt»Mi ISfl to I"."') w.i-> tlio 

aveiagc annual evpeinlit ure dm nig tin* .sinn pi lio'i being t.'7l<b-61. 
rp1ol.s.»t t.lieie was a sinpbis in li.iinl, but Miiee ib.at lime ex- 
p.'lnlilme has c\e,‘eiled ilnoliie, and tlie pnblii il. bt i"! n*>w about 
t* 7 00 , non. 

Tlie island h.is lirgeU n tained tbe oM Knneli laws, t be ('odes 
Civile, de. Fioie-ho'e. dn ( omnn le.'. .ind d’ln-iinitnm Ciimnielle 
ln'in*' still in lof'e, e\eepl, M) tin .1 • .ilt'oil bvibe liil'T l.iws for 

‘.be admiiii'-Uatnm ot ]n'-tH'e of Apt iM"*, lb il.e ,e tlie • 1 . nit 

of appe.d was I’eeoij.stitute'l, at,.! a snpieine louit ol ei\il ami 
I'lniinid jtisli'e v..is e- t.ibli- In <1, nii'b r .1 ehief jndne .iml llncts 
pnism* judges, d'lie j»oli, e Ibt.e il) l''.s|i im-lnd' d n.sji hmmj. 

Dmiiigt'ie last |* w yeaisgt'at inipn.\ • iiieii! s lia\ e been elle'-ted 
in til'* I .lne;il imial system oi ibe I'olo.ii v. Tin* .'ej.ai I iiieiil of pnl'lic 
iii-limlion has two bi.'niche.s, llie b’.*\ il Colb -g'*, b-r liigh. 1 I'lma- 
1 toil, .iinl the si'hool depai Im.'iit. f'M’ pi iiiMt \ ni-timt/.n. In b '*'*0 
ill'* nundier o| Coveinmeiii m hools w 1- b'*, v.ilii .off s, li,,].,is, 
•ml t*f s-ho'd.-i aided I'V gl.oils .".I, wnii t:’.!!! liol.u , tin total 
te.n hing .slalf innnbe) Ifs 'I’be .iiinn il 1 'Iv.. .il Hio \'.l' i-.i 1 unl 
.l'),tHm; ami nf tin* s« licd.n 7 '’» ]" f leiii. .ir.* Kom.iii (‘.ill oiie. 14 
iMi’ rent. Hindu, S pi-r i-enl. Fiolest.nil , .mmI n t'ei* ei 1,1. .\loli.im- 
iie'laii. It will be sei*ii tfom the ,d"»' '• l''■n'es tb.it lb- lloman 
atholie I Jigioii is that piol. ^ -ed b\ tin l.n : m.i joi 11 \ "t tin* white 
popni.il i'Hi of iM.'inrit in'-:. '1 lie rleigy siippoi ti d b\ the .sl.ite inehiiJo 

li«* l'i"b*sl:iiit Itish-Ip of M.int il ills, w nb .in aiebdeaeon .-iml .seven 
I'-i-jMia'ii of tin* (’liiir'h •»! r.nglainl, :ni'I three clergMmn of the 
. hiiieli of Seotl.nid ; .'iml the louiian C.irl-olii* bi.s]in]i of pnit lami.s, 

^ w itli .1 clear m in 1 al and t lili 1 \ loin t-ti»-l-' 

'file popal.'ii ion of t lie islaml is a \ei\ \ .n n d «me, ami « »msists of 
.W'^’^ii.il ili\i-ion-; ibo--* ol I'iin "I't .m bb***ib I'bn llv Frem h .md 
’’n'_di-h, as wi II iinim b:df i-.isie peopb* ; ami .1 l.n;je « 'il'»nie'l 
|i.iji:d.llioil, chielly Himln coon ‘S, but with ll*pleselj!;m\ . s fiom 
.nioiis Ahie.ni and A'-nlii* legions, Xi'gioe^, >l;iligas\. F.n.seis, 
Mii'di.iles.-, (‘liiinmeii, ]\l.i!a\ s, Ac. 'flic lliii.lu iiiiinn.;: .oils now' 
oiiii im-i'* til. Ill two-tliii'ils ol till* inhabitants of .M.iin il'ii'. .is will 
III '..11 Hum the loll'iwing lignre.s for the \i.ii !'*>! : 


\ Il llel .il .... ...1 1 1 7s 
Mile I'm.ile. 
.ls,i :7 tli 


tn'hnn ‘JU'.Ot.i 

'l.lle. reimile. 


'I - . 

M.ee. 
LM"i, .',0 


.•'.e s 17 
I -•’rui ■ 
f'l.'Jsi 



The im ri-a-vc* of po]mbition diij-ing the l.e-t tbii’\ vais 1 -. shown 
by the lollowing tigines : -- 

ts-.i. ISfil. 1S71. 1 .si 

I*''. 'iiiij .en; 

'flic H\si,m of eoolic imniigiatioii b.is In*' n ol gie.ii \.*dni* t*> the 
.olony; ami the aiiangcmcuts for .shipjnijg lie' e Hindu people 

\V. -Si 
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am under Hovernmcnt control. But many of tlio laws have been 
Bf) uujust lo the coloiu’ed people, and so much to the advantaj^c of 
tlio planlers, that ^ross evils and jibiises have arisen. And, unjust 
as tlie lyws are, their adininistrntioii has often been still more 
nnfair. Tlio evil j^rew at length m) ^luriii^ that in 1871 a royal 
corimiissi<in was appointed, «}ii‘ h sat lor a long lime investigating 
the subject. Various ivlorm^ \m re iver>minended, and sima; then 
8«niie iniproveTneiils hav»* l»» i‘n cllccted. Ihit inanv 'U the creole 
planter' an* not remaihiibb* Ibr their respect for ihe lights of 
cohiiired ]M‘ 0 ])le, and tin* M'tfiu is liable to gr»Kss abuse uiih'ss 
under vigilant <*nnl ml l.y lngliev aulljni ity. Much yet icmnins to 
bi’ done I’m* the inm il .*iid n ligituis lu-lion <»f the, labnurns ; | 
and the presi-nei- ni a J.nuc licallieii popiil.it ion, and the prev.-ilein-c 
oi crime, li is Ium ji .it limes ,i \ri v si iions c«»n-ideiatie»n hn* the 
colony. 'Tin* iinmbi i ot < oulics airiving in and li':i\ ing the isl.iml 
vaiies ver\ Jn -ily. from a few liuiidreds anmuilU to si'xeial 
thou sail I l-H. 

Tlie ilependi m ii's Ilf .M.iut Ifni, art- the S-y heller group, the islands 
of lb'd:i',’.i^ .iiid Jbegu (Jinia, (be t’liiigo.% gionp, ami .scxeiily 
iilhf r .sT'mH. I i-l.ii;d-i vc it fi-’cd oxi-r a J.ii'n* r\teiit of the Indian 
He in, ;in.l having a tot.il pojinlation of about sonI>. 

Ib.bl'Oi, / n -itiiated .‘Hit) miles east of .Maiiiilius and is l ultivaled 

ibiitlx by coloiii-^ts Iroiii lli.it i-l iml. 
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(January 15 ), uits a Uoinan t»f iinlih* laith, and while still a 
child was placed liy In's ftdlter Kiityehius under the di.sHpliiie 
nf St lleneilict, whore he soon iK canie a inodoJ of all the 
virtues and endowed witli the gift of inirnch'S. Soul by 
Ills master into (dnid, lie fnundod a mona.st cry over uhioh 
lie presidial fur forty years. When he died in 51)5 he was 
over sovonty. The niona.stery r<*forred to i.s llial of 
( datifeuil or SL .Waur .stir J.oin;. In point of fact it may 
be Slid that evey>lliiiig ndating io the introduction tif the 
lioiiedictino order into bd-ance, unle*'S the name of him 
who introduced it be made tin exception, is purely 
legendary. Tlie famou.s “( ’ungiegation of St !Mjuir” dates 
from tile JTtli century, liaving icceivml jui[»al sjinctioii in 
IGIjJ and 1 Gl !7 : it tiroso out of an earlier “ (amgregution 
of reformed Ihncdictines, which took its name Irom St 
Vannes near Verdun, and was sanctioned by CJemiint 

VTll. 

^lAUHN, .Tkan SiKFKKTX (171G-1817), etirdinal and 

arch]»i.sho[i of bari.s, the great opponent of Mirabcan in the 
constituent as.'^endily, and e.stcemeil hi.s rival in cloipieiicc, 
was tlifi son of a poor c(dd)Jcr, ami was born at Valivas in 
the Wmais.sin, the district in IVance w liidi belonged to the 
jMipe. Hi' ipiickness was r-oou observeil by the priests of 
Avignon, wheiM* he was eiliicated and look ordci>, and ho 
deteriniiud to get wliat In* could by it. llo tiled lii.s 
fortune, b\ w I it ing t'hujts ol lamoiis persons, tlien a favoiirilo 
practiio : and in 1771 his clfjf/r on lAhiclon was ]irotioiiiici*d 
next be.st to J.alia 4 »e/.s by the Academy, "riie real founda- 
tion of his toitune-> wa^ the success of a sermon he preached 
on St Louis Ixfiuf* the Academy in J77*J, which caimed 
him to be recomrm ufle.il to the king for tin abbacy on the 
spot. In 1772 lie jMibJi‘;lied hi.s y:,'.ssv/? sur r rhufUiftor th hi 
chairr^ w'hich, a.s wi*ll as Ids I*rlitri/)in (Vvhif/nt nn'j contains 
much good criticism, ami remains ji French classic. He 
became a favourite preadier in 1‘aris, ami was Lent proaclier 
at court in 1781, when King Loni.s XVJ. said of liis seimon, 
“If the aob6 had 0^1 ly said a fo\v words on religion lie 
would have discus.sed every po.ssible subject.” In 1781 he 
obtained the fich abbey of Lions, wortli 20,000 livrcH a 


year, and in 1785 he was elected to the Academy. His 
morals were as loose as those of his great rival Mirabeau, 
but he was famed in Paris ipv his wit and gaiety as well 
as for bis eloi^ence and his immorality. In 1789 he was 
ele(!ted a member of the states-gerieral by the clergy of 
Peroime, and from the first proved to be the most able and 
persevering defender of the ancien rhgimt,. It is said that 
ho attorn j)ted to emigrate both in July and in October 1780 ; 
but, wliothcr be did or not, he after that time held firmly lo 
his lace, when almost universally diiserted by his friends, 
llis life was often in danger among the people, but his 
ready wit always saved it, and it was said that one hon 

't would preserve him for a month. At last, in ^1792, he 
found it necessary to fly from Paris ; the Itevolutiou had 
ginie too far. \Vlicn he did emigrate he found himself 
i regarded ns a kind tif mnrtyr to the church and the king, 

! and was at om;e named cardinal, archbishop hi 
I ami extra nuncio to tiic diet at Frankfort. lie w'as Jnially 
made liisliop of .Mniitcliascono, and sctt]r3d dow'ii in that 
link* Italian tow n,- bnt not for long, for in IZ9C the French 
Irovo liim fiom his riticat, and he became ambassador, 

I but with hardly any [»av, of the exiled king Louis XV III. 
i to the }»ope. Sucii a life soon wearied a man who had 
b( i‘n accuhtoniod to wealth and reputation, and in 1804: he 
' began to prepare his leturu to France by a well-turneil 
I le(ti*r to Na[M)]con, congralulatiiig him on restoring religion 
lo Fnincci once nion'. In 180(> he did return; in 18?i7 
he w is ;urain icci ixi-d iiilo the Academy; and in 1810, on 
the rcfu.sai of Cardinal Fcscli, was made archbishop of 
l^ari.s. On llie icstoration of the Bourbons he 'jfcH^suin- 
inarily turned out of tlio .\cademy, and sent lo Home to 
answer for Jiis di.mibi'diencc to tin*, pope. There he was 
imiirisomul in the castle iif Angelo for six montha, mid 
died in 1817, a year m two after his release, of disease 
conlracU‘d in piLon, and of chagrin. 

Tln*rr ar»* two .suKs n* .M uny'.s cljuiaclcr to lx* di.Sf*il 8 SiKh A.s a 
crilii* In* Avas .1 v^ rv :il»lr \.ntrr, iiiul S.'iiiitvOkuvr. gives him the 
I tii ilit ot disvovi'iiiiLr r>i i.I.iiiir, joul giving bussiiet his rigbtfulphn'O 
;is .1 pi. Ml lit 1 mImim* Ma^-ill-iii; . 1 .', a ptJiticiaii, hU wit ami 
make him a wmlliy n'v.il •»! Miiahcau, ami an interesting character 
111 tin- »‘irly yrais t»f tin* h. \ i.liition. It in later years he fovseok 
llis nl«l tcm ls, aiitl jt.iiml X.ipolcon, his jmnishineiit Avaa 1 (*iTihIy 
ami it wnul.l 1 ,i\r l.crii agiacclul :ict if J.ouis XVIIT. hail 
H im ml»i‘H*«l tin rmn .I'-i siippnrt(‘r of Louis XVI., ami the ]»opfi 
tin- mu- iiitivpiil il. IVinli r iiril.t- i‘liiiri' 1 i in the states-gPlieral. 

'II (JSu "fu'iitu.tl Mtntru {’1 uls., IHfJ) coiitnln whiit Is Avorfh ]»iv- 

M*i\ ic, i Mi.uiii MM* 1 1 du iUirtiifuil Muury par »vH wi n 

i I.SJ 7 I'ti M'Ihi in tt’wr/'e*, Sulnte-Hcuvu, 

I l/«M 

I M.vrBV, M vTTiniw Fontaine (1800-* ,*873), American 
j naval oUicur and hydrogruplier, w^as born in ^pottsylvania 
county, Virginia, .lanuary 14,180G. In 1825 he entered 
tlic Aiiiorican navy as ini’dshipimin, circumnavigating the 
globe in till* “Viiiccnnc.s,*’ during a enuso of four years. In 
IS.'Id In* was made liontcniant, and gazetted astronomer to 
an exploring e.\i»cdition. In 1839 he met with an accident 
which resulted in pennanenl lamcnesih, and unfitted him 
for active si rvici*. ^daiiry ^vvus placed in charge of the 
Depot tjf (’harts and Instruments, out of which have grown 
the United Slates Naval (.)b.sorvatory and the Hydrngfaphic 
< >flice. j le laboured assiduously and witl^ complete success 
to place the de[»ot in a state of efliciency. While in the 
“ \'incennc.s,” and in subsequent cruises, Maury made many 
ol)survations as to the*, winds and currents, and when in 
charge of tin. Hydrographic Office he set himself to collect 
further data b}^ distributing to captains of vessels 
s[iecially preqiared log-books. So successful was he in 
j this (uitcrpiise that in the course of nine years he had 
culiected a sufficient number of logs to make two hundred 
manuscript volumes, each with about two thousand five 
hundred days’ observations. One result was to show tlie 
necessity for combined action on the part of maritime 
nations in regard to ocean meteorology. This led to an 
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international conference at Brussels in 1853, which pro- 
duced the greatest benefit to navigation aa well as indirectly 
to meteorology. One result was the establishment of the 
meteorological department of the English Board of Trade, 
now known as the Meteorological Ollice, which inh)ptoil 
Maury’s model log-books. In 1853 he piiblishtwl lii^ < 
on the Amazon and Atlantic SIojks of Sfiuth 
and in 1855 he was promoted to the rank of coiiiiiianilcr. 
On the outbreak of the American fi\il w.w in 
Manry throw in his lot witli the Soiitli, and, has in- l^ .r, 
nearly his nil, retired to England, when* he, u.is |.jr »jntid 
with a handsonj^o testimonial raised by public .snbo. iipi'on. 
Afterwards he became imperial conuni.'.sinni r cl' i iniciaMon 
to Maximilian of Mexico, on whoso death In*. Un>k up his 
residence in Virginia, where lie <lied on Ecbiuary 1, 

Ill 1848 Maury publislud a. 7’/v ‘uliKi' tnh Xu n'lf/i f uli’.i !i w . 
long used as 11 text-book iii tin* United Stati c inw. 'ri - v. i 
bowovcT, liy wlihih ho is ln*st known is liis /V///wt*' 1 1 I !, »».f/ ,/y#/, / 
the Sea, thiJ first edition of wliicli was jnililisliMl m l.i.inhai in 
and in Now York in IS.MI; it \\\i< li.ni.l.ii.il inf . .mmI 
EurojK-aii languages. Tin* tlnsnifs wlii. }i it •*.)!»?., n . ,i.. m.v. i 
gfuicially admitted to ho ijuilo crmin-nns. j. j.-it.it i-.-i i f-. 

on tin* tMiiiucnt services In* nMoh'rcd to iiavi»j;at mu and m. 
ho having boon the jirst to show liow llu* l.ilii i i-.siM !..■ i,n- 1 *i,i 
iho ccrtiiinty of Ji aoieiicc. lb; was • ^vmn.tliy .1 in m , In-, 

great aim w.is to render iiavigatitm umu* iiirjunl <e»iiM.iiii< .1. n'd 
111 this he was eminently snccc^slnl. (Mini- work-^ |.n!.li-i'.l '.v 
^lunry luv. the papers conliihiiled by Inm to the ./so-/,/.;,, . ■/ 
Ooserenfioas of the United Stabs ( Ib-eivabtry, A I (f> / \ »•(•/'< ' / II '■/ 
Linen for Slramvrn erossintj (he ^ilhoifir [ 1 t ), I'h nsi. r,. „ . ,, 
(I8ti4), iiud Muiutal of frr,(n/nf/tliff (\>7^ }. In Im !• •m 'h* 
publication <iF a scries of nautical iimiioin* jph-,. 

MATTSOLUS, or according to hi.s coins 
(Mttivo-oiXos), a king of Oaria, wIiom* reign piolMblv lir-.m 
ill 377 and tonuinated with las death in .*»“).*’» i)j\ 'fh -• j» or 
ho took in the revolt against Artuxerxes Menmun, hi, i-oi 
quest of Lydia, Joiiia, and several of tlio (In-ek i-hud; 
along the coast, his co ojmratiun with the Uln-hiu, .md 
their allicsdii the w'ar against xVtliciis, and the i.nuu.d nl 
his capital from ^Fylasa, the ancient siml of the C.iriin 
kings, to the city of llalicarnussus mo the le-tilm c bod, of 
his history. He is best known, Imwover, fioni the tomb 
erected for him liy Ids widow ArtenMsi.i witli siieli ciiltni.- i 
niagniliconce that the name of inan-^nlciiin has btcnim rh - 
generic title of all similar nimuiinenl.;. One o* ih.* m. 1 
curious of the inscriptions di.sco\ered at dilaii, the 

punishment of certain conspirators who hid attempted the 
life of Maiisoliis when he wa-i nttciullng a b*sti\al in 1 
temple at Ijabranda. fc>ee IIalioaijn vs.-»i’s. 

MAXENTIUS, ^Marcus Ai kkiji’s V\lm:ii'>, Ib'inoi 


Gibbon that ho was **just, humane, ami even partial 
towards the afllicted Christians.’’ 

MA.XIMA AND MINIMA, 'idu- consideiaiioii of tho 
greatest or the least value of a vari.ihlu <pmntity, that is 
restricted by certain conditions a prol.lem of which 
several .siiiqde cases were iiivcstigaled ly th.* early (ire« k 
geometers. 'I’lms in Knelid iii. 7, 8 w«- lind Uu- (h t. iniina’ 
I tioii of tlic greate.^t and lea.st right loif - th.Jl e.iu !..• <ii.».un 
I from a. t»oiut to (he eiieunderenee of ,i « iu le I’l t the 
nm.d eliaraetei-islie pioblemof the kiml in ri.eli-i i , ih i t 
eonlaiiiLd in vi. 'J7, -b. 'riiiis pro]). Ii7, wh. ii 

to its siinpb -d 1‘nnn, i-, cipnx .-dent to till* .'■d.ituiii iit IIiilii a 
i riidit line he bisi-yted the reid.iiigK‘ niuh r the sLeni* fit’, i-; 
gn*iler lh:m tint iimler thi*M‘ nuide by an\ other js.iio id' 
divid'Ui. Uri)ps. Jl) and .“>U aie, when con.'-idered aig' bud* 
1 e:ill\, i« (Ineible to the sobdifii of tin* eijiiathins .• ) 

.111 I /) fj-, ei>n[»]i il u itli the di lei niinarioii 1 d rhe 

nuixiinniu \.iliie of !> fur wha-li llu* .sidnlion of the birnu r 

l*, pD.-i-,!! )lvj (nIM* iI t 1 h i ' S - 1 11 , ^ I i > 1 // f / . ff'/' > i • /' liiftilkin (tifil 
nf»fi riiri) lieip-U', l.'n*'). i\ I iiijlonin.s ixtendcd 

thi‘ in\ I'.-dig.it ion of Ibiclul, bk. in., 'o the j.'inbhm of the 
giiMtesf and h i-t di'^t.ii:. of a ['oiiit fiooi an elilt'-e, 
.-slmwing th.it it de[ieiuhil on diiwlne' I'.'iaiah- Iroin I lie 
point to theenr\ii; and he |..•dI:. d llu l.itti 1 ['lobh m to 
limling the [loints of int. i -ection ot ihe 1 lliji-e a 

certain liypci bol i. 

Th e next reinark'iblo [noldeui'. un iii:i\ini.) ami miniiiui 
are said to liave bi‘en iiiM tie-itoil b. /t no b»i n, , ’ .»ad w 11 1 
I [)ie-;erved by I*a['[ui •> and 'riieon ol Ale.vi ’idi ia. (if ihr-i 
, We. may mention tlie followin': ( 1 ) n.nnj’ r»' id.n 
po!\gons of cipial pelinndiT th;l of llu- eo.in.-t iininb* r 
^ ot .“'•ide.s contains the 'gr'.ite^t , 11 '. I ; {'.!} « 1 poA-oe^ "f ll.!’ 

■ .sjjiiie ]»irinieter and the nnmbi i* ^.f ndi-,-' tin* it-nlii 

]M>l>gon contains tlie eii'.ilesi ao'ii . {A, ihf iiule eon- 
, t.dii.s a greater area thin .*n\ oiloi e!ii\eor po!\i.<m oi 
^ t})*‘ .vame perinn’b*i , ( I ,» the .vpieie t ed nn- tin* j-.o de.-' 

I volunu* for a given Mipmlieial aiea. 

i III the pro-ro'S ol in illu in.il ii th ‘ t 'ii- ii i;\i;n 1 .nui 
! jidnima have come to bn vi-nd to nn] b . m-i :h ■ ai* 01. t( \\ 
giiMti'st and h .1st \ .iln s ol .1 \ 0 iable in.i, a t mb , i n; li, 

! \alne w hii h it lias at t Im inour.nt il i . t ; , lo inei • . o- m-.j 

Ik eilis to dem’iMse^ or //'f r- , Foi ,.Mpi)\ il il 1 

Slid that thelieiidi! ot llu- 1 i.irium I er is . ui ■ > :ni''.;'( el n.y 

; iii.-t.inl it means that np t!» il.ii tlni'' liu* l...i>ei. oi 

ri-mgand tlien b-gan to f..!’. In t!.i r m.- 

, thd tluae. should be swi rnl nn'O'.i .nd n.Iai’"'. m hi 
cour''e <d' one d n , and lli.it 1 ii.i «•; i h-- minima .'■Im nd le 


emperor from 30G to 3l*J, was th - .sou of Maxindann-. 
Ilcrculius, and the sou-in-hnv of Chih-rins, but on a. . Mint 
of his vices and incapacity was left out <d’ aecoimt in |Im‘ 
division of the empire wliieli took place in 3t).'). A v.iiiilv 
of causes, liowever, Lad produced .'Strong di '•.irml.ietinn al 
Rome with many of the arrangemenls cstablidu-.l In 
Diocletian, and the public di.sconteiit on October .‘Wc*, 
found expression in the imissar-rc of those magi.^ti -te-, wlm 
maintjijuned their loyalty to Severns and in the eliarmn i»f 
Maxeiltius to tlio^ imperial dignity, — an elei lion in wliieh 
iv the rest of Italy, as well as Africa, concuiri'd. With the 
help of his father, Maxentins was enabled to put Scvciim 
. to death and to repel the invusion of (JaleriuM, hi>, m xl 
" steps were •first to banish Maximian, and then, .ifti r 
achieving a military success in Africa against t»iie Alexamh 1 , 
to declare war against Constantine for the comlnct tow aid • 
tho old emperor Of which he in turn had bt*en guilty .n 
Marseilles, Tho contest re.sultcd in tlm defeat of Maxentin ^ 
at Saxa Rubra, and his death by drowning in the Tiber at t he 
Milvian Bridge on October 2S, 312. (See Constam im ) 
The general testimony to the worlhlessnc.s8 and brutality 
of his character is unambiguous and nnaidiuous ; less 
apparent are the grounds, for the pa^rticular statement ol 


gri’.iter limn one of the m.iMMi i. 

Tin- lliroiy of m.'i.vim i and miniin.;. j»i t-n 0 1 ib-i . nt 1 ;1 
c il'-nhi.-i point of \ii-w, is \ii \ M.'pi". ii *> !"• .1 

given Innctinn of a \ irial !,■ t 1 >. v.il '. . ,.r . on' whi.-h n 

[ h..- a maxinnini or a i.iinimiim \ lin.- in j n'-i.-il, -h 

t-rniiiied by tin* ('ipiat'oii •*' \;'aln, if / i-r i f- n.* 

tioii ni two variibli*'! ' .mil //, then tin- mavimnm or 

I niinimnni v.ilm -; of mm,t. ^.oisf) iht* eipiatioiK-, 0 m .I 

flu f . 

0 . ’riieiv is, however, no real mavimnm m minimi. m 

.'Solution if ( *, \ \ i eiv.iter than ’ ’ .. \ !i-i.' 

' // . , ■/ , , 

c' 'ii.t of till- metli'ui, illn-trat vl ly e.vo-i'I... 

vol \iii. ?.;• -b , 

John I'.t j noulb - pi ..bleiii ( J ' A/ - ’ , ' niic i i; 

ol th.‘ ‘^bou’lii tiH-hroiie," , «.f ibi, if 'pii.I- ' 

di‘-iMi^ nmh-r tin* aetinii of mavil.. i- -i i.t 1 .b'» 

4 

' M.illt W. 1 I I /// ./. M<i!!i., tu'll 1, p. Ilf; . '■ 1 * 1”’. .‘iM 

tl'i-mrms un i-i'i]'* y to IMI-j-.. , . r : *•! .n: 

li.i-fil nil ;i iinsiiiti-ri'h t.ili'.’i nl .1 |>:is^..j. m I 1.0 1: . 

Iilcl'^chlicHlcr, /Hr (/rotri fn'r o*/- 1 ii. 



044 MAX-MAX 


from all problemB on maxima and minrma which had been 
previously solved. In this he introduced into mathematics 
the conception of a new and most important class of 
problems. James lienioulli, als(», in his solution of this 
problem t)t' his brother, proposal a more general question, 
which may i»o stated as follows: -“Of all curves of the 
same length dcseiil)eil on a givc*n base to determine one 
Bucli that the aria of a si'cond curve, each of whose 
ordinate.*^ i^ a eiveii fiiiu tioiiof the corres])i)ndi,ng ordinate, 
or arc, (ff the lii.l, ni.iy l)t‘ a maximnni, or a miriinum.” 
Sucli [jn'bli'HH wi'iv .st\leJ “ iso[»eriinctrical,” and come 
under a el.i^s ii'ov c.iIIimI nf-tfirr maxima and niiniimi, in 
which the i!i iMiiiiiiii or minimum ciir\e is to be iletermiiied, 
riot from ali [lo.'.^iblc cm vis, imt liom among those which 
]M)--e-'s a ei^eii property. The investigations of the 
J’lerdoiilli- ucjc exteml'Ml and gemaalizejl hy oilier eminent 
ma! Ill-mat iciaiis, bill more e^pei-i.illy by Euler, and ciil- 
niin ifc<I in the invention <>f the calculus of variations, with 
an ap[»inpii:ite notation, l)y Lagrange. 

.l\r \ X1MI Wrs, M \ma:sAriii:Lir.s V\i.rRii^s,surnanied 
Jlr.m'i Ml s, Iloman emperor from 2S(I to oliJ, and again 
in a donhtful manner f(U' sonu' time prior to .‘U)S, was by 
birth a 1‘annoniaii [)e i-.iiil, but achieved great, di.^tinetion 
in tlu* C'»uis«‘ of long s>ervi«'e in tli(‘ army in almost every 
qiiartm’ ot the enqiirc, and, having been niadt' (^esar by 
Diocletian in -So, received the title of Angn.stus in tho 
following year (April 1, uith the honorary :i[)pel- 

1 ition I'f 1 b•rcllllll>l. In 'JS? he suppressed the rising of 
th" peasants (IVigimhe) in (bud, hut in after a three 
yeirs’ struggle. Jn-, eullcagnt* and he were I’ompelled to 
a ‘(juie-ee in iho a-Mimption by his li» utenant fuiauMii.s 
of the title of An-gustus in Lritaiu. Alter M.iximian 

left tho care o| the llhiiie frontier to Con.>tuiitius (.'hlonis, 
who h-id been dedgualcMl (\es.)r in that }e,ar, but in :ib7 
Ills arms aehieved a ra[»id and (hM*isi\e- vietorv o\er the 
barbariins of Maiiret -ani-i, ainl in November he slian-d 
at liDjne the trinmjdi of Diotletiin, 1 ho hist page. int of the. 
kind i-ver n\ il U'^'^'^ed by that cit}. On Alay 1, 30b, llm 
day of I )ioel'*tiairs .jbdieat ion, ho also, but witliout his 
colh- i':ueL >ine*‘rii v, dive^t■•d him 'ell of the imperial dignity 
at. Alilan, whicli had bemi his ea[>ital, and retired to a 
\ill.i i:i Jaieiiiia ; in the fnlIo\>ing year, however, he was 
induced b\ ]ii> >uu .Maxeiilius to reassuine tho jiurplo. Jn 
'>1)7 he bi ought the ent[»erur S(*venis a captive to Lome, 
and also eompelleil the n-tncit of Clalerius, but in he 

was hims'-lf dri\»-uby Ma\entin.s from Itidy into lllyrieiim, 
wheii'-e again lie was cinnpelh-d t<» seek refuge at Arles, 
tho cmirt of hi'i -un-in law ( uii.-'tantine. Here a false 
re[)ort was received, or invented, of the <leath of Con- 
stantine, at that time absent on llu‘ Khiiie, and Alaximian 
at onc'- eris[ti*.l at the succt s.^ion, hut was soon driven to 
Mar'^eilles, where, liaving been dt.liwred up to his pursuer.'>, 
ho -traiigled hiin-elf in 310 (Kebruary). 

MAXIM [AX Lbs, (;m riMi s uirs, uMially referred 
t > by hi^ name ( J \ ( s, L'oiiraii enqx.-ror from 3t)b to 

311, w.t -born near Sardica ill Dacia, and «>riginally follow'ed 
III-' taller'.-'. uccn[t:itioii, tli.it of a herdsman, whcaice his 
surnain** of Armentariiis. Ifo served w'ith distinction as 
a soldiu* iiiidi r Auielian and Liolius, ard in >vas 

designated (.'e^ar along with CoiiNtaiitiiis, receiving in 
marriage ])ioi l> lian'.s daughter \’ah riji, ami at tlio same 
time having a- ajie .1 lu liim a; hi.-^ special charge tlie. care 
of tlio [[lyiiaii [iru’.incis. in L’Utj, at tho beginning of tlie 
Pi.T-^iaii war, h • v. i' r-inoved from the Danube, to the 
ivi[»hrate.s ; his tir-t < .lu.ii-ii'jn en hsl in a crushing defeat 
on th - " iiiie li'-ld a. tli it hi -h liad proveil fatal to(Tassiis, 
bat ill ail vam'ihg tln-on/li the mountains of Armenia, 
and taking tin* enemy by siir[»n-''-, he gained a victory over 
Narse.s by \vhit;h hi.s niilitarv leput.ition wais more than 
restored, in 305, on the abdication of Diocletian and 


'Maximian/he at.qnce assumed the title of Augustus,. along 
with C(^stantius his fornior. colleague, and, having pro- 
cured tlie “promotion to the raJnk of ijjebar of Severus, a 
faithful servant, and Daza (l4axiininiS(s), his nephew, he 
hoped on the death of Coust^tius tP\]^6CQme solo master 
of the Koinan world. This scheme,, however, was defeated 
by tho sudden elevation of ConstantChel-^t York on the 
ticath of hiu fatlier, and by the action,. M./^^aximian and 
^Juxentius in Jlaly. After an unsuccessful invasion of. 
Italy in 307 lie elevated his friend Licinius tb the r^nk of 
Augustii.a, and, nmilcrating his ambition, . devoted tlie few. 
remaining years of his life “to the enjoynieut of pleasure; 
ami In the execution of snme works of public utiliiy.” He-, 
died — nf tin* niorhus itrdlnilarU^ it is said-rin May 311. . 
1 1 was at the instance of (Jaleriiis that the; first of tho 
celohratcd cdict.s nf pcr.si'ciitidn against the Christians was 
juihlished, on Keliruary 31, 303, and this policy of repres- 
j^inii w'a.s maiiitaiucd by him until the appearance of tha 
general edict nf toleratinn, running in Lis own name and 
in those of Licinius and Constantine. 

MAXIMILIAN 1. (1451) 1310), holy Roman emperor, 
the son <»f the emperor ^b'ederick 1 1 L , was born on tho 22d 
nf Marc h 1-151). In 1 177 lie married Mary, daughter of 
Cli-aile-i the Rold nf Rnrgniuly, ihim securing for Lis family 
the pns-,o.ssioris nf the hoii.'se of Ihirgiindy ; and by the mar- 
riage of hi.s son Philip with the infanta Joanna in 
prepared the way for tho a.ssoidation of Spain with the empire’ 
under his grandson, Charles V. In 1486 Maximilian was, 
chosen king of tint Homans, and in 141)3, after thodoatkpf 
liis father, he succia‘ih‘il In the imperial throne. During the 
reign of Fi’i‘dei’ick III the system of private war created' 
prnfouud discniitt-nl, and ' h“re were urgent demands for the., 
n fnrni of imperial iii.slilutinns. Maximilian was never: 
thnrniighly in .sympathy with tlii.s movement, but at his first 
diet, in I 105, he diLdariMl a pcrpel nal public peace 
tlid snnielliing fni tin: n stnriitinn of order by life establ^sn!^; 
nieiit, in tint .mn* vear, nf the imperial chamber 

and, in 1501, nf the imperial Aulic council 
{lirirhs/iajntfh). Another important change was the 
division of (h rinany into .six, afterwards (in 1512) into 
ten, c-iiele.s (A'/v/'^), over each of which was placed’ el 
c*a[)taiii with a force for the punishment of disturbers of 
tlie peaci', 8l:imliiig iroi'jts, called Land skncchto, Were for 
the lirst time organizi-d by .M iximilian, who also improved 
tin* artillery then in ns ■, and issued good police regula- 
tions. lie. <*neoiirageii .s ‘ienee, art, and literature, devoted 
much att-'iition to tlie universities, espr‘cially those ^ pf 
Vienna :iml IiiLM.lstidt, eollected medhnvel pooms, dnd 
caii.std cojiies In be maih of ancient chronicles and other 
jiiijHUtant mamiMript.s Through the influence of lus 
second wifit, Llama Sforza, daughter of Duke^ Galcazzo 
■Sior/.a of 51 il iii, lie was iiuUiCi’d to contend for supremacy 
in Milan ami .Xiqiles ; hut his resources wore inadequate 
fur wair on eiju-il tiTiiis with tho kings of France, Charles 
Vlll. and Loui.s XIL In 1499 lio carried on fill unsuc- 
cessful war V. ith the Swis.s ooiifedoratCiS, tho result of.^hich 
was ih-it, by the peace of Ikisol, the coi^federates became 
practically iiidcpciideiit of the empire. On the other hand, 
lie was .singularly fortunate in increasing ‘the povvoi* of the 
Iiouse «)f Austria. Ly the death of his cbusiiij.. the arch- 
iliike Sigismuml, he inherited 'I’yrol ; he also received 
(hirz, (JradiscM, the Liisterthal, and a part. ,,6f Bavaria; 
jiiul by the iiiurriage of two of his grandchildren with 
children of the king of Hungary and BoBjemia he took the 
tir-it towards tho ultimate incorporation of these 

countries wdtli the Austrian hereditary; . teiiritories. ' He 
wrote .scver.il book.‘J, and planned ihe..^^^!5W‘ei»s-Kunig/' a 
kiiul of [K)etic:il autobiography, coinpleled by his private 
secretary, Treizsaurwein voii Erentrfiiz. Maximilian had 
so:n3 part also in the prdi^ajtiqn of Theuerdani) W 
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allogory setting forth adVenturcs in conncxinn with his 
marriage with Mary of Burgundy. At Weis, jn Upper 
Austria, on tho 12th of Jattiiary 1519, he died. 

Si*e KlUpfol, KaUer 1., 

MAXIMILIAN IL (1527-1576), holy emperor, 
sou and successor of Ferdinand I, was bom at Vienna 
on tho Istof'.Au'gust 1627. He was of a mild ami tolerant 
disposition, alidin youth received a favourable im|)ll•^^i(ln 
of Protost'antisia from his tutor, Wolfi^ainj; -an 

irifipression which was not etFaeed by a resnbaife oi tbree 
years at the Spanish court. In lofi-j lie bmm.* knii^nf 
..Bohemia and king of the Kuinans, in km- Of 

Hungar^r, and in 1561 emperor. At tbe tiim* of bis 
' accession to the imperial throne Hungary ^\a ^ at w.ir with 
Turkey. The sultan Soliman TI. was ronciliah-il liy tbe 
■ cession of all the ierritorics he ha<l eomiiunvd in llum.'arv, 
and by the promise of a yearly tribute of .‘iDikono jloniis. 
Soon afterwards Solirnan renewed the war on b* b.ilf nf the | 
prince of Transylvania; but afte.r his «lraili in ITeW.; hu 
successor, Solim, concliuied with Ma.xinuli in an armi.>ti«v. j 
, of eight years. Maximilian's brothers, I'enlii) md mid 
’ Charles, fought incessantly against IVote^taiiti ni m tlu'ir 
respective lands; but it was tolerated by Ma\miiliaii in 
Austria, Bohemia, and Ihmgary. Ilisautli<»rit\, liow^vi r, 
was greatly limited by the inllueiiee ot the de. uits. He 
(^ed on the 12th of October 1576. Of his eight diihlren 
sons and two daughters) two — lludolpli 11. and 
j' Matthias — became emiierurs. 


Severus. On Mffrch 19, 235, the troops saluted him 
emperor, and shortly afterwards .\lfxandor was put to 
death. The three years of his rujii, wiiieh were spent 
wholly in tlie camp, were markeit by gi.Mt cruelty and 
oppression; the widespread di.M‘oiif'ht tlius jinahiccd 
ciiliiiinated in a revolt in Africa .mil tli-- a-.-‘inii[)tion of 
the purple by flouniAM’s wlio w.i.^ in 

Paniiauiii at the time, man-heil agaiiol Ih-'.--. ainl ]m ing 
over the J iiliaii Alp-. (h'--cended on Aijiiik i v. hik O' ‘ nut <1 
Ufon- that cit} he and lii.s .son were nmr.h it il in iIil I: !• nt 
by a body ttf ]ir.'i‘(t)i iaiis. Tln*ir lu'.el-. \N'n nit aial 
dt‘s[)ateheil to Koine, w here the} weie burnt on tie. tkmijtii.s 
.Martins b} tin: e.Miltaiil emud (.May -iiS). 

.M.\ AIM IN rs, (J via, nils \' .s, liouiun em['i ror 
from to ‘M I, \va^ originall} an lll}riaii shijilienl, : id 
)>oii‘ tli-e name nf i);i/a. Ills iiiolle'i* wa > a .-.i.-^ter of Iilm 
who afterwards bec.ime Ihe eiiiperni' (hileriu-. lie i '».-<(■ lo 
high di.sfinet ion after he h.id ji'inetl (he .iiiny, ami in .‘]05 
he w.is raiseil by bi-. i.iwh- to tli- i.ink ( \eMr, with the 
liontu*ary .i[»pL‘llat itui of-bAin-, .‘^'yria and Kgy['( bt-ing the 
.eoveriinaml a-'si-iicl tn him. In ‘In.'', nliii the elevatitin 
nf liieiiiius. hi iii-l-tcil oil irt I i\ in“- tlir tnk- cf A neiivin.^ ; 

tui tht‘. dt'.ith ol (lalt'iiii-; in -111 le' ■ etied to tlm 

.sii['ieme eonimainl of tlie ['iiAiin'- nj A-'i.i. .mil, when 
laeinius ami ( 'on-.! ant me 'm ■-•m tu ]iK.'..e e-'inne'ii naU'iS 
with one aimther, M:i\iiiiin I'lii' iiii into a .-.'■cifl alliance 
with Maxtntiii.s. lie eaiiii* («* .m t pen nuifiiie with 
la’cinins in 313, sievtaineil a nn-lniij d'ieat in the 


See Koch, Qmllni :ur A'//v. /s* M>> n/ // , 

S'lSTiT-Cl; {iiid WcrlhciiiK ■r, 0'»’'>7/"7(/< f/. V 7\h,' I'f.ii' 1/"' - 

[• ^nilUuis //., 1.S75. 

L;’ MAXIMILIAN (18:?2 1i:i(57), iircliduko ..f Austii.i 
(Ferdinand Maximlliiiii .losej.li) iind i‘niii(.n.r of M i-xat*, 
’was tho second son of tho urelnluk" Fmnci.s (‘h:iiit>, .md 
^'‘.was born in Vienna on July 6, iSoi' He wa ii.iimd im 
!’.the navy, ami ultimately attaineil a hieh tomm.iml in that 
A branch ot his country’s service. In I’Vbruary lt’^57 he was 
"' appointed governor of the Loinbanlo-Vemtiiui l.ltmJ.rm, 
t’ and in tho'same year he married (he IVinci'-s ( ’h.ulntt.', 
^'daughter of Leopold I., king of tlie Ileleiaii-. nn llii: 
(^outbreak of th# war of 1851), he retired int.» pri\ at • lite, 

" chiefly at Trie.ste, until 1863, wlieii at the ii,-t..n-e of 
Napoleon Til. ho accepted the erown wliieh h.ul bt on 
(‘ offered to him by the notable.^ of Me\ic«>. He l.imli d at 
A Vera Cruz oii May 28, 1861, but from (In' comin' iiiTue iit 

bis ’ reign found hiimsolf iiivol\< il in diilicniti. s (»1 the 
A’njost serious kind, which in 1866 made aj.pannt to 
w almost every one outside of Mexico tin* m‘ee--ity f.-r hi-; 
-abdicating. Tliis, however, Im deelim-d to d". With 
. ' drawing, in February 1 867, to (.^Hioh'-l im, he ile n -u t.dn d 
,a 'siogo' for several wcoLs, but on Ma\ 15 le-nUed to 
-'jattempt un escape througli die enemy's line-^. lie wa-, 
;^'(Xowevor, arrested before lie could cai rv out thi-. i.-itlntioii, 
I'.' and, after trial by court martial, was condi*mnc.l to di atb. ] 
jVrhe sentence wa.s carried out on June Hh 1.^67. His I 
j- remains wore conveyed to Vienna, where tiny were bmied ' 
t in the imperial vault early in the following \e:ii. See ' 
' JIexioo.. Maximilian’s papers w\:re piibli dn il in ISt'u in I 
k seven volumes,* under the title Aits unnnm l.fhui, /5/.'' 

; Aplmimeii ^ <fec. 

MAXiMINUS, Catus Jrrarrs Vr.urs, llniii.m emperor 
’ from 235 to 238, was of barh.iriin parent. ige, his fither 
' being a Goth and his mother an Alan, and wd> bom in a 
village bn the confines of Thrace, where hi.s immense 
Stature and enormous feats of strength fir.Nl drew tie* 
j', attention of the emperor Septimius Sevcnis. From being 
a shepherd he became a soldier, and under (’anc.ill.i uw 
to" the ronk of centurion. Ho carefully ab.senti il hims.-lf 
, from court during tho roign of Elagabaliis, but rose to the 
\ first military command under his successor Alcxamlcr 


lU'igblMUirliood of llcr.iel'a on Api!' 3ni n. .md, rnn im.' ik'd 
with extraordiiiaiy (‘('leiity lii't l-< Nn.'in .i;. and altci'- 
waids to Tav.-iis, prii-lii*d at tli • Initr eil\ in Aueu.st 
lollowlng. Ilir. dead] w ,i . \ .i: ' I’l ibfd *’ to d<- >pjiir, 

to [loi.^on, and to the hiviee jn-li' M.i\iiiiin. in (Veiy 
re-pecl a worlhle-^ ehu.ict'l, h.o‘. a bii| fioiei-ni''' in tho 
ann:iF of the (diri-ll.m ilinieh .i- iiiMn-'' n i;. v.id per.-“eii- ^ 
tioii aftir die [>ublic.ition of the i--! i iii *n ‘diet of 
( I.ili'iiiis. 

MA\IMFt8^ die name of foni K-.iiini i mperoiN. Tn 
cliionological oidi-r the fii-t w.i- M. (‘IoiHi.n l‘upi*Mins 
MaxiimiN, who was a^-'Liit-d witli Hilbiim.' in th'! 
imi»eri.d dignity b\ the .- 'ii.it'^ for a .' hort tirie' in 23'^, 
botolc and att.l tllr dr. itll o! tli" Int'd Mivil'Ili. Jhr 
second w.i.^ .MaLMin- Clriie n- M ixinm-. a iiiil\ ‘ "1 .-'['am, 
who shared the impirlil di'jnil} will- \’.;!.'i6 mi m and 
d’lieodo.Niiis lidin 3'''3 lo lb* h a! ..rroiiipaiii! d 

Theodo.-iu.-: on .seMT.il i -md ti m 3il'' In Irl 
hi.'h milil.irv rank in Hiitain. Tie ili- . niMi oi the 
lloniaii troops toward-, the emp. r.ir ( ii iTi.,. l'.in:iil ix[»rt v 
sion in 3.-:'3 in the [-i o. 1 imalirii i t ^l.:'^inlil- a.N tinp'-i u*,> 

- whether willi or wiilmul In.- coiiiplnii'v :n tin* act is 
niicerl.dn. \i»lnnlarily v»i‘ i.ndii eoniinil am MaMmns 
joithwilh .dfacked (•'i.ili.ni in tJ.id, .nil di'oe him fiom 
I’.uis to Lyon.s, when- the fimili\-‘ w... mindi i d. Fiieum- 
sl.iner; iji.uhi il dillicuil loi' 'I'ln nd-.-iii , .it Ui-- time, to 
iivelejr the d'';idi i>f hiN ei'lle.ijlle li} Wal, and .III a-gl'i'*'' 
ne nt waN therefore, eonu- to by whith MaMiioi- wa.-. n-cog- 
ni/rd :i.s .\u'_oidn^ .md Mderm[>e!or in(hml, S[>M’m, nnl 
I’.rit.iiii, wliilc Valenliiiian wa-, to leindn iiniimli -l-'d in 
hah -md lllyiiemn, Theodo lll-^ i* {.limiie liis '■••Nri eienty 
in the !!a.-t. A [aospiroUN reign of tour }.,i i i\;ng 
temj'tid M.i\iijiii.., in '1^7,10 pu-.^ the \ip , \ .n''!!i. iii 
w.iN sjM'edih put to tliglil, while iIm* i' \.,.l : < ":i l.'!e‘d 
himself in Milan, and for die time bec.mn m . ti . >•! h.dy. 
Thoudo.-ius now took vigorous iiie.i-i.i - .id\*m(i:i- a 

powerful aimy by land, lie ntteil} lim i ' i). v.i-lern 
troo]K at Si-i 1 1 (Sei‘;.a‘k) in h.mu'ai .n J. pi- ing tie 
.Inliaii Alj»s with gre:it raiiiditv, r. ii'. Ny-'i'iin-. who 

had lied to Ai[uileia, si-ixei) him. .•i.d ' m--'d* iiini tt‘ be 
beheaded (A ngii.st 3.SS). 'flirt hit d, ^l i Mien-. T\ i. mini-', wi . 
made emperor in Spain by the lloiii.i.i g< n- im 1 (leroulius, 


t 
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who li!i(l rebelled against Constantine ift 408. A.fter the 
deft'ut of (Jorontius at Arles, and his subsequent death in 
411, Maximus renounced the imperial title and was per- 
niitred by Constantino to retire into private life. About 
4 IS he rebelled again, but, failing in Ids attempt, was 
sei/. -il, carried int) Itily, and put to deatli at Ihivonna in 
4’2'2. La>liy, IVtronius Maximus was a luomber of the 
hii-Hier lloiii.in nohili' \ , ami had held a large miiuber of 
pnhli.* olliee-;, ifielmliiiL' tlio-^eof pra'fi'etus lioinie (420) ami 
ol [>!afetus iLaii.'* III and llo). lie was one of 

the intiimiti*. a^.^oi-iaies ot Ardent mi. m, who rueeived his 
assist me* in tin* }iilai-e intrigues uliieh Ini to the death of 
Aetiiis in lot. Imt n l^rutal euininiltrd on the wile 

of Mixiiiin- l'\ til * empen)r lurned ids friemlshi[» into the 
bitter i-t Int'-il M'lxiinus was proel.iiined emperor nu- 
nieili.it> l\ .iHiM’ Valentmian’s murd'T in March 405, but 
reiLiir- 1 liT h’Ns tlniii liiree nnaitlm, having been iiiurJered 
by ■"'OiiiL* Hur'iumli.m mercenaries as he was 11} ing before 
tin* N’aml.ds, who, inviteil by I'hidoxia, the widow' of 
A'alent iid III, had landed at the mouth of the 'ribcr (Alav 
or June loo). 

MAXI Mrs, Sr, abbot of Ciirysopolis, known fis “tin* 
Coiile-- fixmi his orllioib»v 7 A-al in the Alonoihelite ea)n- 
troxer^y, or as “the monk,*’ was Inirn of nolde jiarontage 
at (AmstanI inople about the year o.'sO. iMliic ited with 
gre it c.ire, lie eailx became distinguished by liis talents 
nml aeijii'r 'in iil ami some time after the accession <»f tlui 
tmperor I lemclin ^ in GlO was made liis pi i\ ate secri'tarv. 
Ip (bh) lie jibamloiied the seenl.ir life ami laitLTcd the 
inoiiisii*ry of Chr\so{»olis (Sent iri), actuated, it \va.^ 
l ebeved, li >s by any loiming lor the life of a leclu^e than 
bv tic* di-^ iti'^faeti ai he t* It with the M>»m)lhelitL‘ leanings 
of Ids master. 41ie date of Ills promotion to tlie al>bacy i‘> 
Viuc-rt liii. In Glh> lie w is (»ne of the party of Rophroidus 
ij» iji-. eiein-*!! of Mevamliii ; an I in Glo h*'* was imaiii in 
Afih i. when he held in pie-^enee of the goxenior and a 
^nnmber of ld'dio[is tie* di*>i»ntal ion witli Pyrrhus, the 
d •po-’.i 'l ami bmisheil palri areli of ( h)n'>t mtano[de, wldeli 
r*-ult-‘d in tie* ( temporary) c inversion of liis interlocutor 
t) tie* 1 lyotli Jite vi'j'v. In the following year f^everal 
/‘.I'rn L'l sMio'k, h 'M under the inllmaiee of Maximu.'., 
(i clai>''t for oiihodo.w. In GPi, alter lie* acce'^ion of 
Mirtiii I.. In* went to bom *, and <lid mucli to laii the zeal 
(.ftiie n<*W' ]»'ip.*, wlio in ()i-iobtn* o| that >eai’ lield tlie 
(tirst) l/ileiMU .-yno.l, b\ winch hot only tin* Moiiothelite 
tJoe'iiiie b ii. al'-o tie* ino.l ‘iMting o7/y» -7\- of 1 1 craclins ainl 
oi (’ui-tiiis II. w(‘r* a a it Inniat iz- d. Abvint Go.'t 
AI ixini'i , for tin* part be hid taken aoiln.-,t tin* lattei 
dociimi nr e.-pe<-ialiy, wa^* appn liendel by onh r ol 
(’o'pr ms and -d a pri-oner to Con- 1 mtinoj'lc, and in 

G"i’', itt I ■o••ar ed ev mi inat ion-;^ in wliieli Ip* niaint. lined 
Id-. th o!-»'_;ifd o[iinions with memorable con-t.mcy, was 
li’iiii !e‘ I to iiy/ia in 'riir.ie *, and aflerw anl.-; to lA-rberis. 
I'l Ip- w.i^ aoim bnniglit to Coii.>>taiitinopl“ ami w'a 

Coii.l- '-m.-d by a s} nod tlp-i‘c tu be seoniyed, to have* hi.s 
lotijip.* (\A out by ill" lootj and to ha\e Ids li'/lit Hand 
cho[»j»ed o^;. .Ml-'i'tlila .‘--entence. had beun caiaicil out lie 
wr ai/ain b.Pii di •.! ii» L i/ica, w le re lie (lied on Au'ju.-^t Id, 
(jiig Ue i iMtt 1 a. a j- diit both in the Creek and in 

the Latin ( liui ii, in the furimr on .1 innary and <ni 

A'lgu-t I'JlIi :rid Idrh, in the 1 itt; r (ai AiigM>t Jdtii. 

A ''ol!“ ti-ei I'i ill-,' ]i -III' Ilf it iiji'i for t le* lii^toi c 

(if l!»'- M 'HI it]j' ilo w I innii'i : .iKi II li\ l ■uinlu-li’,, v, Im 

ji* iiOi'ii'd 1»\'i 1 : 111,. I . ( 'iiii ft’ .s’tf'i Sj (rt ii t'm'ii iii 

'J h‘ t tnni'>ii'f riiii'i ff . imt (li.j not liv" le eniiiplfli* 

li.-. ! i'll •IP’S. A ii-1 of till iii'iii iiiiji'ii !;ii)! of the waiting., of Maxi- 
7iiii-A>'ii 'i l*iI>lio d- l.ii . "..il !.. «o',!i.l ill S i.i l li’s />i/7/./y/,/y // 

vf I ; M • A". > .1 ' i,',r|o.M|c F.iC orilii',” 

b'. U 'lei'ieiMr^ii, oin-urs ill 111 • . ’ I • ot ilj. n.-v, clii ion of I In- 

'I 111' oi tin- ili^piitiil ion willi 

lb 1 1 liic-j .'iji'l (*f tln^'iii.irtyrdoiii aru given very lull} ami clearly in 
Ilelolc’a Cofifi.-tjv^c/Lj vuL iiL 


MAXWELL, JAMifiH Clkuk (1831-1879), was the last 
rcprcsent(^ivo of ‘ a younger branch of tlio wx*ll-kno\vn 
Scottish family of Clerk of Feniicuik. He was educated at 
the Edinburgh Academy (1840-47) and the university 
of Edinburgh (1847-50). Entering at Cambridge in 1850, 
ho spent a term or two in Feterhouse, but afterwards 
niigruted to Trinity. lie took his degree in 1854 as 
second wrangler, and wais declared equal with the senior 
wrangler of his year in the higher ordeal of the Smith’s 
prizi? oxandmitiou. 1 [c held the chair of natural philosophy 
! in M.iiisidnil College, Alicrdeen, from 18DG till the fusion 
ol the two eollegi*s there in 1860. For eight years 
suliM-Mpu'iitiy he bdil the (;liair of physics and astt'ononiy 
in King’s College, J^omhui, but re.signed in 18G8 and 
ictiiud to his esbile of (llciihiir in Kirkciidhrightshiie. 

I le wa.s .summoned Innn Ids seclusion in 1871 to become 
; the lirst hohler of I he new ly-founded profesi^orship of 
! expcriimiital ph>sics in Cambridge; and it was under his 
i (liivctinii that llie pi. ms nf llio Cavendish laboratory were 
] [lU'jiurcd. He supcrinli'mled every step of the progress of 
: the building ami of tin* purchase of the very valuable collee- 
lioii of apparatus w illi which it was equipped at the expense 
: ol its iimiiiticent fnumlcr lln- duke of Devonshire (chancelloi 
I of the university, ami one of its most distinguished 
I alunnd). So far jor llic outline of Maxwell’s career, as 
regiriD d itc^ ollicial work, lire. The rest belongs aim o.'ft- 
cxclimivclv to Mathemaiical ami physical science. For more 
than half of hi> brief life lie. held a prominent jmsitioii in the 
very forcin P.st lank of iialiiial philosophers. His coiitribu- 
j lions to scicntilic .^ocietie- began in his li f teen th year, when 
' Fn.fc.^ or .1. D. b’orbi.s l onmumicated to the Royal Society 
of E'lliiburgli a short piijicr of his on a nuajhauical method 
j 4* traeing C.irtc-i m ovals. In Ids eighteenth year, while 
till a .stmlcnt in E.lnibiirgh, he conlribiitcd two valuable 
’ napcr.s to tim Tt <ni of tlie same society — one of 
i wlrndi, “On tin* Eipiibl ’inm of Elastic Solids/* is remark* 

* able, not only on accuimt ol its intrinsic pqwer and the 
! youth of its aiitlinr. but also because in it he laid the 
j ibiindatiiMi of one of the ino.st singular discoveries of his 
. later liic, (he (eni[>orarv doiibhi refraction produced iu 
I vi'.coim liipiiil; by sin aring stress. Iniitiediatcly after 
! _.ikmg his d.gre*, lip nail to the Camlirulge Fhilosophical 
j locifty a very tipm I memoir On TnnisformnUfm of 
j /S(/;/hr<.s' fuf Jlrofunf. 4'his is oiic of (he few purely 
1 .n!ith»*niatical pap.as he publislu*d, and it exhibited at 
i T ’c’e to experts (ho full genius of its author. About the 
1 -larm* time. app'*ar'-d hi.^ elaborate memoir On Faradnif s 
: i/ /'Lr/v, in which he gave tlio first indication of 

j some of ihoM* ox! ramdin.iry. (ilecfrical investigations wliich 
I cnlndnated in tic* great-'^t work of liis life. He obtidm‘d 
j in I Sot) (lie .\dam.s prize in Cambridge for a very original 
! .ml piiworfiil ( .- .ly f/n thr Ftohlllfi/ of nr n' in /tinr/s. 
From l.^no to 1 S7i> he pnbli.slied at intervals a scries of 
valn ihle inve.slii^^ations connected with the Perrv/Uion of 
( ofunr and (U>li>nr-lllindn(\^f(f For the earlier of thc.su 
lij received tlio Ibmiford medal in 1860. The inslrn- 
rn(*iit.4 wldi-li lie devised for the.so inve^tigntioii.s were 
.siriqile and convenient, but could not have been thought 
ol for the ])ur}ios(> except by a man whoso knowledge was 
C(.-exlcnsixo with his ingenuity. One of his greatest 
invesligations bore on the Kinetic Theory *of fAz-sw. 
Originating with I). Rcrnoulli, this theory was advanced 
j by the sncci'ssivo labours of Iferapath, Joule, and pnrti 
cularly of C’lausiij.s, to such an extent as to put its genera 
m-ciiracy beyond a doubt. But by far the greatest dovelop- 
iiiciils it has received are clue to Maxw'oll, part of whoso 
matlieiiiatical work lias recently been still further extended 
in .some directions by Bolzinann. In this field Maxwel 
appears os ar. experimenter (on tho laws of gaseous frirtion) 
as well ad a mathciiiatician. His two latest papers deal 
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with this branch of ijhysics; one is an extension and 
simplification of some of Bolzmann’s chief results, the other 
treats of the kinetic theory as applied to the inutioii of the 
r:ii Home ter. He has written an admirable text-lxiok of llio 
Theory of UeMf^ which has already (1882) gone llirongli 
savcnil editions, and a very excellent eleinentary treatise 1 
on Matter and Motion, Even tliis, like his otln r ami ‘ 
largtir works, is full of valiiahlo niatt(?r, worthy the most ' 
attentive perusal not of students alone but of the \(‘iy | 
foremost scientific men. 

Hut the great work of his life was devofcMl l(»f h etiirily. ; 
H(3 began by reading with the most prufoinul mbmmtinn i 
and attoJtion the whole of Faraday’s c.xtrannlin i, \ l if- ' 
revelations, and proceeded to trail d it-' tin? iil< i. th.il. i 
iiiastci* into the succinct and r\pre'^ive m l it ii>ii i.f iju; , 
niailiematicians. A considerabh; [«jirt of tlii., liaii-liiinn 
was accomplished during his career as an inah in 

Cambridge. The writer laid tlu' <»p|.nrliinit y (»l‘ 
the MS. on Fixradoy'.^ nf in u ioun lull.; 

different from the final one, a ^e.ir befoif 1-..-! 

his degree. His great obji'.ct, as it w.is also the -i. ,,l oi.,- 1 : 
of Faraday, was to overturn the iili‘a nf a a 

distance. The splendid resca rein s of boi.'.Min iiuHIu, ; 
had shown how^ to reduce all the [iln-nonicii.i --f .'-Tiii. .d 
elci-tricity to mere attractions and n piddun-; :i{ :i 

dwtauce by particles of an iin[Muidci.il»lc, on me.* .-lolhcs. 
Sir W. Thomson had, in Isb'h .«Nli(A\n tli jt a 
different assumption, based ii[»oii other aiialogit , Ird (by it •. 
own special mathematical mct]u>d.>) to preci.-. ly th- im ' 
results. He treated the, rc.-uU.mt ckitric ai.v 

point as analogcins to flic jhtx <;/’ luftt fiom . ..m . -I- tii 

billed in the same manner as the snpposi »I ehcnic p oh. 1. 
This paper of Thonison\s, whosii ideas .Maxut.!l .,ii. u>.,nK 
developed in an extraordinary manner, se inslo ha\- a 
the first hint that there are al lea-^t two p( ib { il\ di 1 *!-. i 
methods of arriving at the kiiuwn foimnl . «-i‘ ;.‘i- .1 

electricity. Tliestej) to ma glu t it* plu noineiia i, M.iiipai.: 
tivcly simple; but it was ollmrwiMj as ri;...n<l- tl-ih 
iiiagnctic phenomena, where current eleetrinl) i i - an..]! . 
involved. An cxceiidingly ingenious, but ]iij: i> aib’-t 
theory hod been devisctl by >Veljer, wliieh wa* ! aa 1 
capable of explaining all the t»lienoineii.i ioN . h ig.iii I 1-. 
Ampere, os W'cll as the indnetion eurrenis of T .i .-I iv. bo’ 
this vras based upon the assumplii'ii of a di. ija . .h 
betw^ecn electric particles, whose intiai'^iry depenbi i . -i .bi u* 
relative motion as w^ell a.s on their p«»^ition. Tii'. a.. . m 
course, even more repugnant to .Max well's mind i!m:i ili * 
Statical distance-action dev(‘lo[u‘d by I’lassjo. 'I'h • ! i 
paper of Maxwells in whicli an.at1emj»t al a.i .-la. ib’ * 
physical theory of clectroinagneli.-mi ua ^ iii.nli u.i- » --i.ii.iui'i 
cated to tho Royal Society in IS 117. Ihil the i hr oi\. io .■ 
fully developed foini, fir.^t apiieaicd in Id-’ ;’i- il tn .ni - l o 
Ehctricity and Mayndion (|S72»). d’lii s \N 1)1 Iv, .ilri .;o \ ill 
’.a second edition, is one of the most .^ph inlid m.-nimn a* 
ever raised by the genius of i» singh; individual. \\ailiii 
himself of the admiiiible gi-ncrali/ed I'nimlni.ite ..i 

Lagrange, ilaxwell has .'<lio\vn how lo redme .ill tb rlili* 
and magnetic phenomena lo stre^^ses .md n.niii'in t l w 
material medium, and, Jis one prclimin nv, l u. ev.-is-i\ii\ 
Bevere, test of the truth of liis ihcMiry, ha^. .vIduo iImI ;;f 
the olectromagnetie medium be that wliieli is ininiKd I. i 
the explauatiou of the phenomena of ligiit) tin* \( -a 
light in vacuo should be numericidly the bame th.- mi" 
of the electromagnetic and electrostatic unit-’. We d> 
not as yet certainly know cither of thc.sn quantitii s \.i\ 
exactly,- but the means of fhe best determinations ..f i..- h 
Bcparatvdy agree with one another more closely than d » ii. ‘ 
various values of either. There seems to lie no h)!i-.. r 
any possibility of doubt that Ma.\well has taken the Tn -t 
grand step towards the discovery of the true iialoic oi 


electrical phenomena. TTad he done ruilhing but this, hia 
fame wmuld have been secured fm* ail nine. Hut, .-Iriking 
as it is, thi.s forms only one small pait of the eonteiil.s of 
hi.s tiuly iiiai’\ellon.s work. 

One his last great contribution.', t*» ii in r w.i.-, his 
editing (with eopiou.s original not«'j lln- fj/rdr/rttf 
/u <ntrvln a of thr Hitn. Iloiry f o/-. ^. //•./., v.hiih hid li.»n 
ahogellnM’ nna[>pn i i.it‘-d b} t in*, w itlni --^ t" v. in in i li- \ had 
piovinn.-ly been ei-iilidul. It m-w a j-pe n '> 1 h ( ,.\iiu!i'h, 
alit*ad\ famoii.-. bv m.i i-.y otliL r i e-^«'.iri In i 'ii- li lli** nn in 
di-’iisity of the eailh, the Lomp"^in••n ol w.ii- r, mu-l 

bi* Jiinlvfd on a.-’, ill his d.iv, a man ol Ma \\\ i IT , i w u -bnnp 
as a 1 In ;ind nil exp)-i iiiii nti r nt tln‘\er\ lo I i.iok. 

'I'his ( in-\ rlop.nll.i h.e I ii, in it-' "en-nt jin a-pn'., 
L'le.ill^^ ilidi bird to l.h‘iK Maxwell. 'I in* ailie! - \ioM 
A 1 1 n \i'ri“\, ( Wen i.MMn, I >im i Fi ii i i:, .v e , \\( :e 

intiiuh.d a^ ['arts iiieri !y t.f oia* Mtii.jii iln ]•- i'. e .-\.-lin.. in 
whirh SI g- II- lal Ir'-UIM-* of illl tliat is kln-wi) ol lb-.‘ [-lo- 
j'l-iln^ol m.ilt' i rli-oild b-‘ jiM-ii in .‘’implr \ t't pinfound 
n*mph lt‘in‘s>. 'I he J I .iiji r nf 1 1t -■'.nlirl- e.iniol lull fei/ 
liow miieli lias been 1.. r wia-M ’l.l. qjlf.iliii Mlie-. i aliliot 
br 4 1 •mpli ted 1 1 \ it ^ inil i il oi‘. 

In pn\ .ite lib' t 'jfi l\ i 11 v i ■ riie of t h-' nin- 1 1"' .ibh* 

of nn n, a .-int'ei e snid in." n-ii s 1 Inl-li.in '1 ImhI-jIi 

[‘•‘iferlly fn e fi "lu .ni\ lii-i* -1 ili\_\ <•! l!l-\\i!b h.- \i-t 
Ji .w -I I on lit oi-ea-ioii lii'. (‘--iii i inpi 1» .r lint p- . ii.!- - ' ' e-iaa* 
V. hidi orek.-i lor the a[*pl.ni- 1 ‘ ol li.-' i:nioMni b\ j-i-i'i -.>niL 
to n .Inee the wliol" m ol lie' univi i t-) ,j f..| i iiit-Jii < 

.eipmuv* i»f inie.iii-w.‘d cm n(-. 

Hi, eollrrhal WciKs will lioill^ .x* ] -\ii4l lu-m the Till 
}-ri ; and :ni » xl. iidi d bi""’, a]-li\ , b , In b-i ii.L-r Ijo-.]- 
bl!«»\v Sind lifelong lii-nd l’i-)l'.--"r ( !I, Ii..s ju.'-t 
b. . !t piibli. lird ( 1 e^l). ( e. I I ) 

MWW'FId., Sin W'tntvM d-'^lS 

1.'’'/^), man of letlus, the 4inl\ :a>M "| Mj- Ai-hibald 
.'"dnlin-.-; of Keir, I '( 1 1 li.-hn •*, and --f ri./.il.i t li, .si-i-ontl 
d ni-’hler of Sir John .Aentr l.'ii.ia-t (f roilok, 

Ih ntievN.diiie, wso b-i n al \\k iimm- , i.v sn t II . n-w, \> 
AVlili.iiii Sliriing \\<t^ i-hi. it- d at Ti].sii\ t'<-ihge, (\im- 
I'liilge, while 111 ! L'la’ln.de-l m 1 1 .i 1 1 . 1 w a rn.' lu* 

.{'.III some >4-.n's on th. ('..ntin-n' i hn i'\ in Fr.iiiri' siial 
>paiii. H.u ing sne'-Li-ili il In- t.lh-rsi. piipSn-toi ul Kiir 
in l.'^ Id (will n lie wa-* m.id-- \ >■ in ni - e.,!.: r, l \ i ili. hn‘ 

In- ill I bdi! I ni ri.-d p^ji bameiit .1 . ill. ii.i i loi that • -‘niil \ : 
ami 111 * w a.-. SI \ wal tiim ^ i -• el, i rni. ( -ilhe ih-itli oi iii^ 

niiele in ISn^lir .-m - i-e- 1. d to tli-- on .i.'-i. \ -Jial \ tat- » 
ol I’dllok, in re.Npt I t ot wlmii h- - ii.-iil i ia nl-liii-aial 

mime of Maxwell. in tla .tn-- \» n ia- b. ( ,in th jaity 

lieiileiiaiit ol l/m.n k - ii i o , snal a jil." • - ini-f-inii 

on him In lb nl 1 1 w -hn e ni |.‘'i’'J d lu i \ u-- 'v^ h n li Iii.> 
l.liid, eiieriiN, sin-l w-.;Itli ii.ai-l-d iiim to n.iuivr 
liu I .s! m V* w i-i e 1 1 euLn. i/.- d in i u'- »t v.niity "I wi\,s bv 
iinmiion-^ niiiv ei ' Iln > ; in Jj. wi^ih-t-iai t->idii<i..i 

-.f St \?a]ii‘us, in IS71 the '.ime latH'-’ar w.i-' 4"nfLii-.-d 
b\ Filinhingli, jind in [••'rA le- b. .aim* . haneelli i i.-t 
t 4 l.i '..M iW . in the 1 4)1 !o S'. 1 1 ej \ V .1) 1 - • w a t 1 1 .i 1 1 •« 1 S4 i \ I . j !i t 
4)1’ liir '^hl'^tll•, I •' 'ler t I:e "111;. ei)niliionci i-l lli-‘..lihl. lie 
tiis-l .it \ eiili I* on .laini.-i' 1*'^ 

>>’i- \\’ ''t'! iiii:.^ M.i \\\i .tfl. , w ill. ]i .n. ’,:i\ \ ■ . ‘i ’ 

i.i t.;, b < . I iN--, Iiijs ■i!|.l 1 14 , 

I i-’i', \\. I-. Ill '.iii. . ■ . .. d i I ’ ll i\ a. .1 , : . .• , . 1 1, a 

dei- I -.1 «'l 1 !■< ai .1 ■ lu.’v I d : , i . . ■ i 

4 II 1 \ \ . .In iii4- • .1 \ I : - wg , i i‘ ! ! ! - , , I . I 1 i 

s-I'S'i, , ..M sieii ■ . ■ Is iM . 

WIMl \ -1*1 I'i'i- • J.! )! i!.''\ n 'll"!, lit , « , -l;, i;s 

.1 1 • i ,, Iiii\ ■ / .S’. . i ' , I I I • ■ ' ‘ , I . / I /■ 

/ ■ ■ / f m . i I • i , 1 . 

//' 'I. !" . .\ !.!■ ft i'i'.f .1 . • ' ! , I . j (‘-i- 

liuia-.i. }’. i.i ^ ^ 

MAV, ih-' r.flli month sif 4)in i,..-' w » i!ie tliird 

; of the ‘-hi II 'in siM'.iK-mkir. d’lit n nnr ,.f d(.iibi i ul oiiiri;]^ 
, 0\id (/ucm/, V. i8o ‘JU) the three duri’^atiojiB of 
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i» tjeiias, 7n(^ore8 patres of the old" BomOih ^city)7%iid 
Ma^ti the mother of Meicur^, to whom the !Etomaus were'^ 
accustomed to sacrifice on the fn*t day of the month. It 
ivas considered unlucky among the Homans to contract 
nuringos during this month, on account of the celebiation 
of the Lemuria, — a su[»t istition of which tiices aie still 
to ho iound inn»n_, oiii ih( In the Honmn Catholic 
Chuidi M ly is known ‘ tlu month ot 'M iiy ” 

May (liy is tlu luim w,i\tn to tin d ly of the 

month in In I ni I wli n, k online to nuutil custom. 


MAYENOR SeeMAiKZ 


all 1 ink^ oI tin j >i 



it ( n]\ diwn itul \ cut out 


**aMa\in^ t)w 1 ( nn tin nhuit o( siuin^ I he customs 
of tliL d IN thklU toi k tin 11 iis with th lu nuns In 
tlu )Uth in ( untile it I luhnd tin v ditki nutuiuly 
fiom til t tliL iioitliLiii ml wtstiin I h it ol ithi i 
in_, 1 1 m h d ticis ml llowei^, to deck llic pcison, is 
still d 1 vui 111 m my pi n c s 

III M i\ I oh w is uiut thiondiout tlu 

c imli) llu isomlli,,* ol tliL [I siiiitiomdhN tl l 
pustiuL of the pin sis, nniilnn., on M i\ moining in j i > 
cessnui to soniL iiLuhhonim^ wo d iLtuiiud in limmph 


by llle ct-Vddine, having a nortk 

to south ( f .^31 miles, a breadth i 

ate lot 1996 aqinic miles Ita^anoiej^^^p^M^l foima*^ 
tionsroniiKt it with Ihittuuy. Tha a^ra^P^greeably"' 
unduhUd, toicsth ate numcious, and the^m^y of the^ 
lulliNiUd (xulions IS enhanced by 

lines ot tius by wlinh the farms 'Ih® 

Infill st point of tin di [iiitiiicnt, and iudei^Sf wUoa^ 
noitli wtstol J laiui is tin Mont des 
Hydio^i iphir illy AIi>liiiic belongs to tho of the 

Lon th( \ihiiK, and the Sclune; the ^t•znentlone4^ 
his the liigu pill ot llu entire area, principal 

stunii Is th M lyumi , which pisbca from 

n nth to s nith thionjh tin IhifO most impQ^^t towns — * 


withthi p »h »miidwhi(hw u snspunlul llowi is boii^h , 
iiul otlui tokens ot the sj im^ si ison On i ne ot tin si 
ftstiM on isi ns, IkniN \III issinill il liis loint it 
Sliouti 1 s Hill an 1 <j)li lm I li/ilith iLo usul to lup 
“ M IN L iiiiLs it(«iuiiw] h the M ly j oh , i m 1i\ttl, 
oiicn iiniimul until iiluIn tin i nd ot tin y^ii iinl tin ii 
weu sonn spLCiilL ni nk d din ihh wo>d whnhuiiuiii d 
foi nuny yens mdwin ii >ni tiin to tmi n> it dl) it 
olliu SI IS )n-. d ItstiMtN I ill lit M IN [ ( It tl titd in 
I ondi n 11)0 f t 111 liLuhl wu m tht spot wliti tin 
chnnh in tin ^timl n )w t mds, inn s nuisiilltusi 


M i}f mu, T IN d, md C h ik m Ctuntior , by m^na^of weira 
ind dim IS it is niNuiUt bdow Mayenne» but '^tieiiitaiejrB 
I do not istind p ist ( htti m Oontiei The chief amuents 
I uc tilt lonnnu on th hit, and on the rfght the CoL 
I mont tin 1 iiu , md tin Oudon. A bmall^'a^ in tfi6^ 
tist ot tin di[uitnn lit di nns b> tho £rve jnth tjfcb^ Sartb6i,|| 
tlu ^llulu list in till west, and in the^ riorth-iftreS® 
th sdnne lloNN into th Ln,^l]sh Channeh<||t^bc climate 
Miyiiiu ,whiih is tint ot tin Stquaniau reglQXlt<^i9 
1 dlN iu illh\ ( \( c) t in the nti Jiboiirhoodof the 
niiislus llu tinquitiiip is hmer and the moist*"^ 


II in^t il ( II down 111 1717 1 ^ it w is ( onvt n 1 1 > M iu t id 
Puk 111 J s I V will It It NN Is (i\ d i [ 111 d tin upi ( 1 1 ot 
alii^L t 1 t it sit iq* I y Su Isuc Niwtoii 'I h M ly 
Lidy, M lulkiii 1 itk lu till (uu.n, iiul ^l aijs l)incin^ 
au intidN Niintnuis in tin nnuU ot upiisuitm^ tlu 
goJdts^lljii 'Ihcihiimny snul^lis nnIi > m now tin 
printqul [iiloim is, ne piohihh inoii mtuistid thin 
any otLci dis^iii M ly spoit> I oi is tlu i onniu lu i im nt 

of suiiiiii I tl piiNf> th 111 ill i( luidiiill ih.nip t tluii 

busiiuss I LUipiti n th y rutin dlN l k to i\ ill tliun chito 
of till. (U t niiiN 111 I dit> ot t tiv 111 

The othci [1111 ij il fi\ d diNs ii ued md in ti 1 in 
till month au M i\ ^), lfilt(,)iinl i Din md Mn 1) 
WhitsimdiN t nil ii »t t > 1 i li uml d with Mint 
^imd IN nnIh li is i in Nadi i isl 

M\^\ SieMiMu) 

MV^POll 1 l>ii!«.h ( f 1 ii ny md niiikit town ot 

^ tl md, ill tliL count V <t \m *) iiiihs s mth ot \m on 

the 1 iilw ly to Sti nil n i j 1 mil i ii llu In d i lull _,( iill> 

sli [)in_; t » the s» nth Ih duiactiii ti t itmi d tlu 

phii n ill old 1 iiiiiIn nun ions m tin Minn stud the 
c isll if th I Ills d (L ill md tlu 11 ilinnli inns 

NNitli the ( ms InmliluL It lus u nth nun id 

r n 1 1 id\ m /, ml it i m w 1 iun nmiIi niiiou 

in iiiut 1 1 i m <’ II 1 1 1 1 li m id litu ii t it ( i| h ti id i t 

bhounilni llu j |ulitioiiwi »7‘)7 in 1 ^^7 1 mil 4171 
in J^'sl \ w w it iw( ik^i t I siij J ly f)f) (liKJ ^dlon duly 
weu iiiimi n 1 m Hi siti d th u iin ii ih Mit 

3 miles s)il] it d the t )wn i ilniost Lfi it ot tlu 

rLinnkiblc J li | nl iimri) ( D// 1 1 / ]\ / // it It /f 

ntul lit t ( U t / \ol 111 md Mimm \n / nf S ftish 

L iJ ( Dufllm 

A I nt 1 w I n t 1 ll t wii 1 \ !> 11 ii i i 11 rd fl 

Hill ll NV w I t »\\ 1 in 1 -1 nil ( i t i i n n ii i i \ it \ ill 

it wflv In I M \1 1 1 111 h t 1 _,dilv ml in 

ll » th s itnf till ll II it I l in 1 I It 11 HI I ] n 1 nil 

rfilsl ll i\ ninintw^ j t i 11 \ ll ij ii i th iris 

of < i 1 < t n wr IN n \ tl I 1 1 tl 1 sill I nliii n 

b L r 1 It I Ih'tt tj J ^lui I ll jl , Noi ll , 


Lli itmos[luu ^u it 1 tiun in tho neigbbouiflt' " 
nu nt the i uni ill is dune the avtiage fok^ 

()i thcuitii ll t \ tl I Is Li( nihh, md a' .4ct{i 

w I \ 111 nil 1 m (1 ( nth aie T jl ( 9^000 osena 

I n (I o ( w ) II 1 J 1 th 1 liiiidi dou. nonti^ 90 maa^ 

h 1 s ( un 1 ll I wiiliin 111 ! Slim ai; -y the AhaiS w 
< 1 1 II 1 t m 1 i I tl 1 ll ( uon also mvczvit^aatCnC 
th in t [ 11 / 1 1 1 1 1] in w( sti iid iHiiu Tli^teiare 

[1^ II tl 1 I tl t SI )) slu I mil 0000 Maycij^ 

I I lu s \ Ii t i iitt I I uIiiN nml ^inic , und a iarise 
l ll n \ ill lit ll n 1 till Nim is vity 

inni n I \ I i 

oinii illv 11 d \ 

w I I I t 1 I n[ \\ 

»l III 111! 11 II In 
null lilt n I 


I ll II I III! Villi i-v y\ij 41 iiaa wua 

Is 1 I I f wliuh 111 tilN 9 , 000 , 009 'WlOfia 
\ 11 iliiii IS in i tl nuishing 
d I niillu IJ 1 iishtls of .;Q[|01lod 

[ 1 mi imt of iNP, 1 J loilHon ot haMey) ^ 
I iK 1 illi 11 hushcls ot potatoes, 


I ii^ I I II t t\ t 11 tl I ] 1 he tiuihergroNvnlaOhiotlyhiJoll^; 

r il In h 111 ! nl 1 ti it I hi d jMirtincut pfodueoa a Utw 

II n I I 1 1 I it 1 11 h in mtlii Kite aud coa1« whic^ 

I w \( t! nil]] 111 tl II Ills nciiitly dccicoaed MiirS0,9<^ 
t iis to MM I 0 Nl ll 1 I I 1 miti him stone, slate, ahd poipuyiy 

I luiin i tl 1 turn linitiiiil is i apablo of idiiie polialk 

III I IS I Is II III] iMii f tlu stmts ot PuiiB Theie a^e sev’enil 

id\i t I Jli in lust I ICS nil ludt iiQU brass loutnl** 

111 III 1 111 I 1 111 ^ ll wing, the mamitotoie^ot catidlea, 

tt II 1 n II d 11 idlii 111 , iml till piodtlcthfdOf VatioUs 

111 I till tl 1 f tl 1 111 .^ I 111 ' the s)iLCialty of d&pattiiicnt)| 
i^n tm 1 I 1 1 I t in ll in^ wood and tnatbla 

h 1 o n I ll II il ] jiilition in ]S31 The 

IN 1 ll lit I th d I i\ d, < 1 

Mnninm, npiul of an aitondisaemeoh lp^ih$ above 
d [ ntimiii d J I nice, is an old foudal^fMIJI^il^^ularly 
built oil two hillocks wlinh overlook tha 
it tlu ] omt wliiii tlu lailway from, 
joinul by tint iioiii ihiugiUH to castle 

still lus tow lids tin river five tO!iNeri(k‘'l^Sppf which 
lus u timed Its conical I oof; the vauU4(liu<mBt|^ber3 and 
du])t 1 lu oiiixnuutid m tho etyl^ ceutuiy , 

tlif biiihling IS now usod as a pribou..^ d^^hurch of Notre 

amds the only 
If Iho Place de 


tlu mnhiing IS now usod as a pribou.^^ Ot JNotre 

Dami, diting paitly from the only 

otlici building of any special intdres^lWi^lho Place de 
ChcNcius IS 1 stitue, by Dand to the cardinal 

of that uaiue^ who wae 
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kidastry of tha plai^ isl'the c^pth manufacture, which 
-occupies S0t)Q.^rft6na in thp., town and neighbourhood. 

. The populatioii in 1876 was; 0,098. " 

fcff— ...... 1..^. \^y ,1^}^,;]^ 

ihe beginning of the 11 tli « (;iitury. it was 
Ki.^OHilueroryliMd ftftonvanls by thi* ^•al•l of 
^pu of It waif disputed by iluj Uoyalists 
fby the Kepublic-ans and tl'u* VriiiU*:uis. 

ift-^'jromAS (1723-1762), mic of lLi» 
liry’saatrouoniors, was bcnii at Marlmdi I 
[{'ruaty 17, 1723. Ho was luoa-Lt up , 
[hparatively poor circuiusUuiLu s and as a 
ifad mainly selfdaught. llo Imtl aliv.uiy ! 
ablishp^/s^ial . original geoiuciL-ical traris wIkd, in' 
7^4?' I.A -.u ..«»»» '•••’•♦^--raphit; odaldidimiait at 

many iniprovcnnail.s in 

^VL acientilin ropiilation wbidi lul 

e).(li}i 17j5l) t^: ih& election to the chair of er«»nnniy ami 
^'iiatheiiQati<i: in the university of (biltinpu. In 1 7.*) I 
|);irh© became':\ 8 uporintendoiit of tlu; idjservatory, wboii*. In* 
^‘^boured Wih'great zeal and success till liis death, K lniMiy . 
i| 3 P, 1762.?, Jits first important astronomical wnil \\:i. a ' 
ii^VMtijgation of the librution of tlm moon ( 

Nuremberg, JTbd), tbc cb imnis of 
;\^iirhi4it and the position of the moou's u\h of roi.itioii in- 
determined, with much greater accuracy th in bad j>^•vinn^d^ 
|P)ttn dotiei^'^ 'His great tame rests on bis lunar t ibb .^ w Mi I 
publf^ed in 1753 along with ikmv solar t ild.s In • 
7;5j5he Submitted to thoKnglisji ^bu-e.-fimom :in oa ii.b;.! 
lypf.JJS. t^les, IRvhich were coiinM.rcd by IJi.itilr) wiib 
.(JjPe^wicli observations, and found 1o !»“ -illi. .. nlly 
JCUte'to determine the moon’s place to witbiu \\ and 
^uently the longifiule at sea to \\illiu Inli a 
|6i^oi(fi|ee Navkiatjun). An im[)rovcd set was allcr- 
VpttWished in London (1770), as ak) tbc ibcnrv 
\<ma Luim Syfiiew't N< n'fihit>in>int, 17(»7) uf>on 
sh the’ tables are based. They were sent t.> Mi' d.oul b\ 
jfe^'WidoW, who in cimsuieraticia received fiom ibc Uniidi 
tv^meht a grant of ,£3000. Appended to tbc I a.ml.m 
itiptf , of the solar and lunar tables are two slim I iimis, 
l-lihe one 'on determining longitude by lunar di-4.ni<r , 
j^Jher/with a description of the repeating circle (inv. alcd 
ifj^aj^tjiu the oilier on a formula for atnio-.]*b! 

Irair^d^i which applies u rcmarlvably uccuiate cnnutioi, 

beliiml him u cousidfrablc, »iu:iinljv •*! iiitmi .oim. 
which was colloctcd tw biclitcalM ig and publidi.d .n 
^tinV Oottiii^'cii, i;7.'e. Il him, .hiioml- i 

an easy mid accurate incHiod lur .m 1. ul.iliii^ k I'i -’ , 

' "' lypu. colour, ill whicb tlncc jnimarv chIhui . in- o- i' hii. *■ ’ ; -i 
iiino huudri d and iiiiir)iy-'‘igbt /edi n-.d sij, ; ti 1 a 
.r, tha earliest of miy real value, on die pH.inn mi»l..»:i ..I l.v.-l 
which was originally co]Uiiiuni<*ateil t.> tbe ('...tim-j. n Ib.x.d 
'ty in^760. . The other part still lelii. lilts in inainC'i n|it, r.ei iii- 
tdpa pajSrs QU atmospheric refraction (dulul ]7a."u, hm i!-. iii.ni.ei 
ltu|i as affected by the pcvturbiilimi.s of Jupiler .md lli- 1 .nili 
®), ttndcnteri’estriid magnetism (l7do and 17‘»-V In tin m- I > i 
tyor seeks to explain tbe magnetic a<'tiini of tin* rniii b\ :i .-iiii|*!<> 
;pbihesiii:'-;|te supposes a small bar-m.ignrt to Ik* pl.irc.i \vii'i n ^ 
intre at the eartli'a centre, and cab nl.itis ib*- piMti..n <ii i.iih]:- 
|Hum ora.secoudgSiuall magnet, at any givmi poml on l)i< niin ■ 
^rface, ai^uming tuc law of inagmdic aUrai lion end ivp.iUii.n lo 
that of the in.^rso siiumv. Thongh ilic valius (.f l]i.- .1--. bn i 
and dih.'tciiti^latcd ui^conling to tliis tln orv <lo noi .lyit •> \mi!i 
,,_ 4e obseiYig'^values, MaycMimst be iTcditcil wiili tli.- bi^i h.i 11\ 
i^ehnite atwmt establisli a matlicnnitioal Lbcory ol m.iciK in- 
'^don, il^d'Wflho ftrst wJio gave any cxpcriincntnl cv idemv in f.i\ "Hi 
the iuvei^|[i^1|^ ’ the disiauco as the law of foicr. Sn- 11. .i 
der Erdc, 

MAYHlB,'!^uili;s Robkkt (18M-1(S78), wus born at 
^Heilbi^hti/ Ifbv: 25, 1814, studied modicinc ut Tiilinocn, 
pMtiuich, andlPari^ ©ud after a journey to Java in 1 S lo ns 
^t^ur^on of A tttimb. vessel, obtained a medical post in his 
<^tiv 6 tpwn. He 'bldms recognition as an indcpciuleni u 
j. 1 « . ,4 Thermodynamics,” 


but*^ more^ especially ae having early and ably applied that 
law to the explanation of nmny runnukablo phenometia, 
both cosmical and terrestrial. His tirst little puiior on the 
subject, “ Bemerkuiigeii fiber die Jvr.ilti^ <Ier unbeleblen 
Natur,” appeared in 1842 in Liebig’s Amuiti'ii, five years 
Bubseipient to the republi cation, in llm ^ainc journal, of an 
extract from tlio great memoir of Mom; ( 7 .C. ). MiiyeMs 
statements ns to the “ iiidestructibilily of I’mci^ (as ho 
calls il) wcie b.i.-ial almost entirely 141011 scbobi>lic dicta, 
such as ioiunt c/ZiiV/^///, Ac. Tlie main i X[)eMnii‘nlal 

liict whiidi lie addiice.^ m .sU[>porl of liis reasoning as to 
the convertibility of work and beat is a mere ie[n:titj()n, 
in .1 Very imnhajiiatii form, of a curious (‘.xjierimeiit made 
by J)r Meade of (!oik, who found Juurtift/, xx., 

INOS, p. li.'>)that water was sen.'.ibly Jiealed after lu iiig 
violently shaken in .1 plnal. Ibit I )r Mcinle states explicitly 
llie prce.intioiis be Inid taken to piotect tbe phial ami 
its contents fiom licatim.;' by the liaiul of the ojierator,--- 
an import. Lilt detail wliieli is unnolin d by Mayer. 

i 1 il.i-l III I il H I l.tillli 1 I I ‘i>r Mivirlli.ll III' *-.‘ilriiI.'itnl tliH 

v.i'ii*- 1 4 i ill* i| vn.i init . 1 1 < i|iir. ili ii' mI Ik .iI, iikIih i il v im iIhiiIiI, but 

ill I iii.iiiiK-r .ill'>i;<'t liKi Ir.i- li .m aiiil willi -i HMiiit .‘iC 'irdiiig 

.llll|o>l, cX.H'tlv W lib ib.ll I'lillll-il 1*\ .Inllti all' I V'.'Iiot' Hifirllt 
1 iIhiiii- ill dirrt I i‘\|'Ki iiiM nf 111'.’ .M 'i-i .l■'ll!lK'l tli.it t!ii‘ la.it 

i'll V< 1»V ii'li ol' .III I lln < .ill lit o| tiii‘\\oi)v 'I'l lit 

III ' 111- COlllpIl - '.l.lll, Il \\c ll.ld ill.Il Jll I,.it 111 lllwi-l' Ilf llll. 111! Il-'illlt 
W'Mild Iiiiduiilili ‘In Ali'lil li.' . lu I ;j ;J1 ■' 'I llii! tli<‘ hmU 

.vlio, b\ I ail'd’’ I'lH ■ t of M. Ill II ^ 1 1 1 In il .1 mil I- I hr 'o il vvlih b 

• >i1k’I ; il III bn u ji iiiituiK I i'Ijii", iii-'iiN :iii tui.o'iiit of l.iiii'’ roin- 

nil !i-i!i v,illi Ih.il il'ii‘ III ile.riiv .■!. 1 , liko ,\i wioii HI (Jilibo, 
'I’ll!-? I Ill’ll ,ili Mir, i’- i" I.. 1 II W.l. Ill I ''O,'. Il lo b b.i-,( li'.'S hy 
'I'lioiii-mi Hid r.iil I. IK I ■ , (t'litJ II • 1 -H'J,'. I’hli iiifi' Ir 

” 0 . 1 ’ li •• to .1 long hill Ir.tl'- iliMii--imt A i.iliii .uni jinln-ial 
hhhIhI liioii ot 11 k’ rl’iini i ? to b' huHid 111 .1 litii 1 .iilii'ir by Slokes, 
/'/.n. /;•//. ,Sur., Is7l, I', bl. Sit’.’ilvo Mi-.u.I, . J'lii’fHof Jhff^, 

' h.iji. .\iii. .M.im'I tiilinlv iL’ii'-i'd tlio gi.iinl Inn l.im*'iital 

j'llIKlplr down Ii\ S.'idl 1’.IMK»», ;i plHn iplr wlli'’!) Ini-^ dour 

• •Mil liiotr tor ph\ il’ , 111. Ill II H tin . on ,1 l V.il loll ol ‘Iki;.-', ilsi’ll’, 

VI/. 11m I iiol hill’.: I nil l»’ t'oiiriiid' d fM 1 * 1 h” H i.il lull 1" I Wi Ml bi'iil 

.Hid \\oi\ lioni an r\[»r)'niK ni in wbnb tin woi'miil'’ • iib-.|:ini’r is 
h’fl . 1 * iiir rnd of .in opi'lilloii 111 .1 dill- H'lll pli\ nr.il .t.itr tlHin 

iiMl. in uliii b it. w IS ill lb*’ - oninn ir’MiK iii. .\1 i\ i r b'l - ..'^o Itrrii 

Mvh'l tbe, diM*.,\ M* I ol ihr I n’t llitl 1'* 0 Mind''! Mil \lln' eiiriov 
**i ; iiKilioM, .1 in.it I » )• SI I ' l'‘'t .Il 1 111 ' vny i nd ol i 1 k' 1 st li c nt iny by 

ii’niiiloid and |):iv\. In Ihr irith *4 thi? .st.iU iik nl wi liiivi 

M.i n i ow II wtioU, '* \\ I niii.'bl ni" lii'M*-. 'i--,ini I Ik' • mu v.irv, 

Hill III oidi'i' lo liiioiiM’ Ik il, iMoli.iii n.ii-i i'i.im' to br niotniji. 

M.IMt’s 1t.ll inriil roll-.! I 111 ihi' hit I ih.it. h '\ lll'![ foi hiliMrlf 
iii.tlr Mit, HU in: dt i|U.lli’ .ind rvii ipl -.tioi. ibh' yiound*-, 1 iir t nn- 
-.tlV.ill.’M hI tliM'gV, .ind ll.e.ll’o ojiMirird (iholl'.dl llV HMi’MIlill** 
H'liinin'iii iHHii. rit'il h-.iiIi loiii'l ‘^o tdr k-. his d.il.i pi'iinilti’d, 
he .ipplntl Hir pnin Ipl* V!lh ’_'ii e pow. 1 , 11 ..! inn "III lo (hr r.\- 
piuiUi'»ii ol iHiiinitius plj\ n*'.il plo noi iMi.i. Hi p..j'i''. whiih 
I, t\r Inin i* pnbiidii'd in .i .sinyh \i»lnnii with t)i< tub’ /b'-’ 
l /< ' •< r ll'^ift III ( 'd id., Sintt'Mii, l.s, I'l, III' <»l i’\1irnii‘ly 
nn. '|M.d UK lit Hut .-miK, r-jii*i.illv liin •' < ii (' I' ,'nt! Ihiiimmii 
.Hid fhif'iiiK’ Mi'ho •, He .'l•HMiI.ll'll• I . .liiph . ot W ll.it n .ill\ V .llllilbh’ 
wolh lii.iV br I'lh I ti’d b\ .1 llMll ol lii'jii inl lhihlil poW'i 1 , ill spitu 
«»l inipM f* ( t ilil'oi in.'l loll il.*i di t'-*-! 1\ ■' io;d'‘- 

ImiiHiit, ainl, it Would app<.ii, I'X.i.'.fi ''.rd, ••^tlnMl^‘.s of M.ivrr 
.'iir • iv* 11 in hi 'rvinliir^ p:ipi i - iii Hk- Vinl. ,l/m/ , iMhl-lli 
h\bo I i\ ow«' 1 o!i|m t W.i . “ to I'.iiM’ .1 nobl ’ it lid :i .sijib ling liiail t»> 
In* p. iiiiiii will, h 111. hii.i.iii. I'liliHr'd liiin to orMipy”', .ind in 
till- I \1 1 loidin.H \ tirili-*’ by Ibibiinr. I’uf.n^ d////- /•, fA,' f/uhiii 
i/. ^ I'lf-f Itiifi i' .Itilu'h inul'i'fs, ('liriiiiiil/. l-S-sO. Soinr ot ibo 

mhij.Im’ I.k : ^ of ;i!*' . 1111 ' iiMi i/rd by 'fail in tbr Ph.!, 

J/oo. , |s»I-l, :i. |i. 'J''lh 

MAY'IIM.M (Mvim), an old term of tlie law .-ignifyiiij^ 
an a s.i, iult vvlieiiliy ibe injured p^‘r^on is ilepriveil ot a 
number |iro[)er for liis defence in light, r.*/., .in aim, .i leg. 
a fnn* tooth, iVe. 'Pl.e los.s vif an ear, jaw tooth ae.. was 
iiol ma)heiii. 'fUe most, aueient pimisliineHt ;ii Mimli^h 
law was relali'alive — nu'hiln'uin ///o niimtiiu, hut uitimately 
at conimnii l:ivv line and imprisoniueni \,irious .statutes 
were ]ia.ssed aimed at the otFem e of iiMiiiiin ; ami di.^- 

* .'■'i Ml ill, tliirr yars l.rtorr, lia*! a '-i:”:- ! d ‘ vA-^k h-i"* by 
slr.iiii HI .in\ oHirr r.iip.indiii'.^ Mib^lan* r i if.* < i .!’. .k m 1 '' tki lirat 
whirli disapprais during ttie r.^pal,^lon \ nml^r nh.i, bill more 
arMiiak’ly ij.'vprc.-sed, l^ 1 *j !'o touini iii i apti, ahovt* lekTirdin. 
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figuring, whifth now dealt with by section 18 of 24 & 25 
Viet. c. 100. Mayhem may also be the ground of a civil 
action, which had this peculiarity that the court ou sight 
of the wound might increase the damages awarded by the 

MAYKOP, a town nt tho Oiucasus, Russia, in the pro- 
vince of Kuban, on tlic Ryelaya, a tributary of the Kuban, 
03 miles to the puiitli-cast of ^\•katerino(^^l^, the capital 
of the province. Pnrinoily it was merely a fortified 
“stanitsa” (village «»t’ (!o^s;icks) ami the centre fiu* mili- 
tary operations ag.nn>.t. wc.stcrn ('aucasiis. Rut, owing tti 
its position in a very fertile country wlieie .settlcrb from 
Rns.‘'ia found phnty of ricli .soil wliicli had been ubanduucd 
by the iinliNr'>, Ma}koi> has become a wealtljy town, and 
its po|»ul.ition lias rapidly incivaseil to ‘J 2 , 000 . Mo.st of 
them aie still Mgriciiltnrists, but others are, engaged in a 
brisk trade in the produce obtained from the large, ami 
wedtliy .stiiiit'^a-i of the surrounding district. 

MA ^ NOO I’ll, a village in (lie county of Kildare, pio- 
\inrc of Leinster, Ireland, is situated on the Royal ranal 
and on the Midland ( beat WesLcin Railway, iDmile.s iiortli 
west of Dublin. Tlie Royal Catholic (.Vdlege of Alaynooth, 
instituted by the, Irish parliament in ITOo, is tlic chief 
Heminnry b*r the education of the Roman Catholic clergy 
of Ireland. It was suppoitod by a parliamentary grant 
of .l'2r>,00r) ;i year, which at the dise.stiibli.sliment of the 
Iri.'^h Church in 1 Stilt was commuted by the payment of a 
capital sum fourteen tiim.s its amount. 'Flie building is a 
tine Dotliic .struetuie by Pugin, erected by a ]»arliainc‘ntary 
grant obtained in liSlfi Kear the college .stand the ruins 
of Alaynooth (\istle, built in IDJd, ami formerly the 
re^idenc ’ ol the Pitzgeiahi family, ft was besicgcil in the 
reign of Heniy \ 111., in that ol Kdward AM., and during 
the Croiiiwtdhan wars, when it w^as demolisliod. 'riic 
beautiful man don of the duke of Leinster is about a mile 
from tlic town. 

M.\A (\ a maritime county on the west coast of Ireland, 
province of Couuiught, is bounded N. and \V. by the 
Atlantic Ocean, S.E. by Sligo, L. by Ro.^conmion, S.K. 
mid S. by ( bilway. Its grcate.-l length from north to south 
is about To miles, und its greate.st breadth about (35 mile.s. 
The tot.il aiea 1,31^,1213 acres, or 20()0 square mile.^. 

About two thirds ol tlie boundary of Mayo i.s formed 
by sea, uiid tlie ci»Hst is very inmdi indented, and abounds 
in pii*ture-que scenery. Tin. jiiineipal inlet.s are Killaiy 
Harbour between Alau; ami (Jalway ; Clew Ray, in which 
are the huiboiirs of We.stpnrt ami New[)ort; Rlacdtsixl 
Ray and Broad ILiven, wliicli form the peninsula of the 
Mullet; and Killali Ray between Mayo and Sligo. The 
islands are very numenms, the [uincipal being liiishturk 
(area 1115 acie^, and population 132 in l^Sl), near Kil 
biry llarliour ; (Mare Island (area 3041) acre.s, population 
02) at tile month ol Clew’ Ray, where there are many 
islets all forim'd of drift ; and Achill (area 35,S38 acres, 
population 5070), the largest island in Trchiml. in the 
eB^tenl half of the county, where Carboniferon.-. rock.'j 
prevail, tin* Miildeei.-> comparatively level, willi on-asionul 
liill.^ con.-M .Ming cliieily of gi anile and .slate. The we.stern 
half is very luoimtainous, but tliere are a few' valleys 
adjoining the : t-a .^liore. A great portion of the coast 
extending fioin Killala to (Jlew Ray cun.ast.s of Old Red 
and AVlIow Sand r->ne. The. remainder of the moinitainons 
region coij.^ists rhiell> ol qu.irtzit^' or alternating be<ls of 
qiiartzite^iiid granite or .schist. Aluilrea (2(3h’S feet) 

is included in a mountain range, lying between Killary 
Haibour and Lough Alask, which belongs to the Upper 
Silurian formation. The next highest •uinmitu aro Nophin 
(2530 feet)^ lo the wesj of Lough (Jonn, and Crongh Patrick 
(2370 feet), to the south of Clcw' Ray. The river Aloy 
Mows north wards, forming the boundary of tha county 


with Sligo, 4^nd falls into Killala Bay. The courses ot 
the other streams are short, and except when swollen by 
rains their ;Volume is small The principal lakes are 
Lough Mask and" Lough Oorrib, on the Wdersof tbs 
younty with Galway, and Loughs Conn, Carrab, Castlebar, 
Cullin, and Carrowinore. LimestpneMs abundant, and 
also iron ore, which, however, is not smelted, from want of 
fuel. There are several valuable ' slate quarries; and 
ochres, granite, and manganese are found.; 

Af/nrit/t7fr(\- There are some very fertile regions in 
the level portions of the county, but in ihsf mountainous 
^li.‘^tric.ts tlie .soil is poor, the holdings are subdivided 
beyond the pos.sibility of affording proper sustinance to^ 
their occupiers, and, except whore fishing is combined with ' 
agrioulturul opt lat ions, the circumstances of the peasantry 
are among the uu>.st w retched of any district of Ireland. 

lu IS.M lluu’c wiMf I7‘.),.'i‘13 acres, ur k*s8 than one-eighth of the 
whole jiiea, niulcr iTOji.s while r)4r»,O40 were pasture, 10,7U2 woods, 
jmd ;» 2 i.r) 7 ;i wasic. M'Iil* |.*tal number of holdiiiga in 1S81 was 
of whii h 2-J,fn4 w LMe 1j*.ss than 16 acres in extent, ami 
hi'fwroii and .'.n m ics. The following table shows the 
an-.is under tin; piinci|»:il crops m 1855 and 1882 ' 

I I ihiw. :MeHaow 

* ••in , .) 'I'm nips. Oi'cen Hax. and Total. 

' Cr..ps. Clover. 


‘.•..Ml) 74.:> >18,‘iS9 189,337 

•> 1.1 J. rni. .n/jiU 286 43,3tt3 1 76,3^ 11 

Horses !v‘t\\»'t'ii ) .311(1 increased from 17,531 to 18,050, 

ni wliicli I y, 1.^)0 Win.- iKscd .‘•ohdy li*r I'lgricultural puijpossft. Tlie 
nunihcr •>! cadh* m ih >5 was 15;h‘5S'3, and in 1882 it was 162,331, 
of whii’h .hll.loM wrii iiiilrli cows. Sheep in 1856 numbered 
2«h'(,448, .Did in JS32 i.iil\ 220 .M)0. Hltboiigh in 1880 tbore were aa 
iii.iiiy as 27L2.''2. 1M.•.^ m iiiiiiihered 02,227, goats 5987, ami 

jioultry 0:i2, 4.^2. \i-. oi din-.; lo tin; latest return the land was 

divided aniun ;4 1 p >.]jj ii lor., who possessed 1,308, .367 acres, at 
an annua) rah-ahh* v.*i le- of 4.':M(),140, the rateable value ]Kn’ acre 
briu ;4 *(•'• •''d 1 1'‘“ a\i iM;;r si/i* of the properties was 882 acres. 

No fiwn than 21 ]>h i-rntoi. , po.^sessed upwards of 10,000 acres, 
and ol ihi m* p(»:>.v' .m o 'lowaidsof 20,000, viz., Alarquis of Sligo, 
114,881 , Vi.a'.'mii Rilloii, 811,749; .Sir K. AT.' ’H«<l?,almcr, 

Rail . 8D,P90 . Rail ol l.iic.ni, 00,570; T. S. Carter, 37,773 ; 
(.Mivf, ;^5,229 Kail nl Ariau, 29, (.Ml ; C, U. Knox, 24,374. 

Mil ny fart m <an>t TuaJi. (.’oarso linen aud woollen cloths aro 
in.niuiaotmi d i» :i ‘an. ill i xtciil. Tlien* are very productive iishiiig 
hank^ on tin aid, « qa i i.illy in the neighbourhood of the islands, 
and Ihe Moy a line n\ni for .‘.alnjoii. 

Itaihraab.- -I’he (!ieat Noitlieni and AVosleni Hiiilwny crosses 
tin* (onnl\ lioni ik.d RallyliiiiiiiL to AVestport, and a branch from 
it niiis ijorih to Ardn.Di e near Kilhila Ray. 

AdnuntHt i at h>n antt J^nfadatnin. The. couuty Includes nijIC 
baionie-j ;iii«l seviMit \ -1 hiee p.'iii.'-he.s. It is in tho Connaught 
eireuit. As.si'/i‘s aie Jn hi at (Aisllobar, iiml quarter^ sessions at 
Rdlina, Ralliniohe, Rcdlmnllet, ra.stlebjir, Chiivmorri.s, Swim^ford, 
and Wc-itpoil Tlure aie tweiity-tvvo petty sessions districts 
within tlieeiniiity, .Did poitious nf two other distrietjs. It includes 
the sfven jiom-law nniuiis of Ridlinullet, Castlebar, Claivmorris, 
Kilhila, New'poit. .'^wiiiet'onl, and We.stjiort, aud part of the unions 
Ol Rallimi, R.illmndi.*, and ( 'asllerea. It is in the Dublin military 
di.stri<‘t, .siihdi.sinel ni (hdw'riy ; and there are barrack stations at 
Ca.stlehai. i^iallniKdte, We.^it])^!, Fox ford, and Bullaghaderrccn. In 
the Irish jiarliaiiieiit two iiieinbciH were returned tor the county, 
and two I'oi iJjo hoioiigli of Ra.^.thibar, but at the Union Castlebar 
wu.s di.sfViDichi'-e.d. 

Kioin 77,0('8 in 17(10 Hu; ]joi.iilation gradually increased till in 
1^41 it w.is :ihS,H.S7, bill in I'^.M it bad diminished to 274,499, in 
1871 t(i24(i,u:{0, .Did ill 1881 to 245,212, ofwliom*U9,421 w'crcmale.s 
and 125,791 !« males. The county con tains a poilion (with 4318 

iiiliabituiitsi of tlie township of ballinu, the town8l)ip.s of Castlebar, 
.3855. and Westport, 4469, .and the tow'n of BallinMio, 2286. The 
iinniher of ( nngrauts from Ist Alay 1851 to 31st December 1881 was 
85, 1'Jl. Tin* miiiiher of emigrants in 1881 was 4469, or a ]»ropor- 
..I IS -I 1.1 every loOO of the population. Tho death-rate to 
every Hm)() of ilui iiopulalioii for 10 years ending 31st March 1881 
whs' 13 8, the birth-rote 27*1, and the marriage-rate 3 ‘9. Koman 
Catholics in 1881 numbered 238,262, Episcopalians 5676, Preiby- 
tenons 925, and Methodists 276. In 1881 M many as 8808 
pel. sons could speak Irish oul^ and 188,080 and Eng^iilh. 

Hialonj ami A7Uiquitiea.-^h.t name given by Ptolemy to the 
inhabitants of this district of Ireland was Nagnatec. Eiria in 
Mayo was tho scene of tho landing of the chief colony of the Fir- 
bolgs, and ihe battle which is said to have malted in theovsi^row 
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and almoBt annihilation of this tribe took place also in this county, 
at Moytura near Cong. Along with the groatei* part of (’ounaught. 
it wa.s granted by King ,Iohn to Htiborl do Rurgn, imt after tin* 

'i ; rchellton against William do Burgo, third yurl, lu adcd by Mac 
William Oughter, the whole province of Connaught rrniMiiu^l nearly 
indepondont of Britiph nile till ^the time <»f K.li//.th. th In the 
eleventh year of her reign'Mayo was made shir** taking its 

name from the monastery of Maio or Magoo, winch tli.* st-c of 
a bishop. Even, however, after this period the M.ic Willi.niis mn 
tinned to exorcise vory great authority. I. urge ( on Tim .u imi •. ol tin- 
estates in the county were iiisde in IhSfi, on thr t* mm; ni-m ol ih.* 
ivars of 1641, and after the restorathni of ilio St ii.n i 1. i!i .1 1 

the scene of tho landiiSgof aE'rench M|UJidion in Mthiln- 

rehellion of 1798, 

Thciffare four round towers in the t oniily, it Kill ii.i, 1 .iilo-h, 
'Moclick, and Bal or Ballagli. The iiion.v^l» i n s v,. » • .iMuinir- 
, .'tiiMKl many'of them of consulcnihhi iniportancf tin jnin. Ii-m,.- 
those at Mayo, Ballyhaunis, (’ong, l‘•alIi^lr^^l.. , i; illmi-.lH : , r.m- j 
rishoolo, (^ross or Holycross in tin* pt'niiisiil;i •. | 

Kosserick, ami Strade. Of the nhl cislh s iln- m-. i i.., .i.;. .m 
D ownpatrick, on aclilF ;i00 feet in In ight pi**)*- mt-- ti..- < i. 

Rockncct near Newport, said to hav»- hinh hy ’-i .n.j 

(rrace O’Malley, Hallylahan Casth* nciir Kovlnul, .iml |).-, ) « ii, 
near Ballina, at one time the vesidem o of tin* » .nU ol \n m. 

MAYOR flee Mumoipai.itv, 

MAYOTTA. See OoMoKKs, vol. p. -Jjjk 

MAYSVILLE, a city of tlm United St.ito.s, d,.; , 

. of Mason county, Kentucky, lies on tin* Mmth \^^\\k «.[ iio- 
Ohio, 69 miles north^east of lipxingtun by r.nl. Si itlul 
in 1784 and incorporated in l<s:l:b it Im- inio.i 

bifty place of 5220 inhabitants (isso), with uo.,,) 

public buildings, flour-mills, plough hicbirio.s, ,V( , .m.i i 
one of the principal lioinp-niurkcts in tlie Si:ii . 

MAZAMET, an industrial ttnvn in lln (h iMirm* nt "f 
Tarn, France, stands ou the nortliem Unp.* oi iht- 'ho t . 
gnea Noires (part of the Cevennes), ami on the a 

tributary of the Tarn by the AguuL. In ht'^i iM.Miiiti\ it 
was an insignificant village, but at ]M’c»L‘nt it h.o-^ i 
inhabitants, an increase of prosperity cine ii» the iuluMlm tu'ii 
by xM. Houhlis (whose statue stands in tin* [»nl.!ic >fpi:ii ’; 
of the manufacture of a particular kind <»r w.-lh n tii.iic 
sold almost exclusively ill Frniioc-. Tli;* hteinn*'', diiNrn 
by water-power, have a total of 4f),(K)() .spit.dh wnd .m 
annual turnover of from 15 to mil)iuii> d tirui ^ 
Mazamot is connected by a biaucli line of !.»il\v.i\ vxith 
the town of Castres. 

MAZANDARAN, a province of northcru ru. i t, lyit>.; 
between the Caspian 8oa and Uie Jilhur/ t.io.c. .-.n i 
bounded R and W. by tho provinces of oi-l 

Qildn respectively, is 220 miles in I 'ligth miuI r»0 im!t. in 
(mean) breadth, with an area of about 10,000 Mpi.nv imh -; 
and a population estimated at from I oO^ooo (n :'oit,i»i)o. 
MazandarAn comprises two distinct natmal ic'^iun. pn -vii* 
ing the sharpest contrasts in their relief, clim oc. .m.l piv 
o ducts. In the north the ('aspian is encircled bv iln- h vd ..!!»! 
swampy lowlands, varykig in breadth fnaii lo .>0 mth-, 
partly under inipenetrabJe jungle, partly undci licc, c »ii«»!i. 
sugar, and other crops. This section is frinued noitliw ird , 
•' by the sandy beach of the Caspian, lim* nlnt'’ * ih- otno' 

‘ of natural harbours, and rises somewiiut abnipOv uditid 
to the second section, comprising the iiorthcni .do[" - .ifd 
spurs of tho Elbarz, which approach at some point.' wiihns 
1 or 2 miles of the sea, and which arc almost twci vwhur 
covered with dense forest. T1ie lowlamls, ndn- but .j 
few feet above the Caspian, and subject to frcijiiLiit ih .d 
. ings, are extiemoly malarious, while tlie highlaml.-;. • ith].’!:.- 
ting with the magnificent DainAvand (18,000 iVclb ciii '\ 
a tolerably salubrious climate. But the climate, gciic,.ili\ 
hot and moist in summer, is everywhere capricious and li.tl It* 
^ " to suddeif changes of temperature, w^hence the prevj I 
rheumatism^ dro^y,.and especially ophthaimia, nolicLd i \ 
all travellen. Snowfalls heavily on the uplands, where it 
often Im for weeks on the ground. The direction of tl»' 
long sandbanks at the river Drouths, which project will) 


(u)l 

remarkable uniformity from wp^t to t ast, .^tliows that flie 
j»revailing winds blow from the w t .^i juid north-west. Tho 
rivers themselves, of which there :ih numy as fifty, are 
liMle more than mountain torrent. n, .ill i i tho noillierii 

slopes •)f Elburz, flowing mo.stly in nub p* mh'Mt. rhannel.^ lo 
tlic (Vi-piaii, and .subject to .sudden t'li- ii. nuindalions 

along their lowei cniir.sp, 'riie ehki ..n* ih- SdVd riid 
(ui tie* Ujl.in frtailier, the l.;n, iloii ■.!. \1 .um nif], 

Ibi't.'tiii isid, and I l/n !•/, and al! ai e w 1 ij i-,. I w it h I n-ut, 
inidlct t^.iled rnahi;, - iij'. .slmgcnJi, .oal "lb » li .h, wliieli 
Willi 111 ’*’ h'l tn tie* -taph lood of I lie tiiii 1 1 l.ml .j.id .'•*5ippl}^ 
lal<;e (pianlitit ot • la: bu- (lie lai.’Iii' inaik-t Ni’tu 
th'dr iii.Mitie. ihi- ti\i:'., i unniiiLi • ‘MUiler tu tin* pt. vaihi.-i 
wiihU.ii.'l \Sa\e'> ot l!>t> ( ‘.i-pi.:!!, toiiii hai * :-..ud hilU ‘.'M 
t.» i»(t !' ft hi'.’h ami al ’'til \ .ilik-. ble.d, l*‘'i>l)id W liii’b 

:ir»; ih'xdnptil iht .nr. died ///*// f/-^/o. oi “d^ad waTti*, ’ 
eJ.iananl pool , aiai e.\ .nap . i h.n.n’teri -^li'- ol tliis i oa.-l, and 
.1 eliit'f ( tn -e of It., iiiihi all hilie- . 

'Phe [M"\ini’.' .liM.niid'. in iion on*.'* ainl in jnint’r.d pit»li 
ill I’Vtjy ‘-lai;’ of 1 iaii.-itIo!i It* Mi pnn‘ p-tiojuim to the 

tine.'t. naphlha the tlii'l eiiltj’\aled pl.inb. are tier, 

eotl.ai, .^«!.;ai, a littl* '-ill., .ual fruit in ’.-Kal ^.l^ety, 

nn hiding .'•e\> i.il kiiob. i‘l lie. Ol III ■•’, h‘iif.!i, and citron. 
Soliio ot the.'-b-l •! .\m1i r vt fii.- «■ tir.iheb'. ot 

lii: poinei'i.iiial'. . ..:i 1 ■!. \,.1.1 vi rbnil..'. to a eie.il 

h'-iiht. loiind lilt, iioiiiv til toh-t till-.. These 

V. ll.i'i’l ti 1’, ; i;, p.O.’jl-T, hi lit, woll, 

and wddbisii in id*-, ibj* i,:. i)*' i '*} the ilojne.sli*- 

annii.d-^, all letriil d-!e b.r lb n -to. id •, ll.i < Iiief rtie, 
tl'o l.lai'k, Inmipid. I'.iiili .-'.m. bal. o . i mI-Iuu ibe linli.ui 
v*,nl\,th 'll ( < lii'M »f h"i am iiec[» 

I till goat . 

IviuM.ai, Fi 

M.' il). . i|. a> AH' 

•<:. .oo'j..ii.:, iii't* [\ OHp.i \u\. 'd*'!* 

i 'i'lu* jM ‘ 1 -. m: I ^ , I'l.v , I, !( 'I M.»‘ “ I ill '»! 1 111 

(<1 r* i.i,“ .III' i.lf fiolll 'll.ll, .I'l.l 1 i 'i O"''!!' will’ll* 

t!i. n iiiti’i ‘1 si.s Alt' ai't’ihi'l. I" tih ilii*\ ho* 

.*'t'*iil dii'l well III I'll', .’O' tl* • iM I’liMa.Iin- 

iji>)riM;| .'lOiH) \ m ! 1 ” • ".i Oltli*' 

1 li l< I* ‘JOi'O .io ;il w i\ . ill 'i ’• n 1 - I'l .it Ti-l i .a. 

sj ' ik a u irki 'l .ni'i •*!••- v a 1 1 

1 ;'‘Hii akiiitilli'* . 1 ' III .ni»'ii;-l tl.* 

I .u 1 .11 inbi li: liu'.'jh ! *.• \ III -lx j'.i-*'i lO'in 1 !i 

li'.'li III to till- V t Tin I -1.. 1 1 ‘ " - ;1’-' li '■ .1 in.lM'liia- 

5ii*‘ llii* .Mo'l.iiiniri, L'l'i;. Ir .... \l.d"l.i "i ■/. '.allx "I' 

I-' k »»i Ivui'l oi.'k. 111 • 1 ' ii » i M .iij ii; lilt . ..I ii .iiid K'ljC. 

ii jl'i' . 1.1 I'm 1 I 'll ( I Ml \l j ! ! 
ad' Ml |.•^ nj *!i. 0 iiolil.ii \' ■ .-i \ - 
'}'1m < I 1 l.-'i M i kj. il\ \ 

bin.. lb 'll li Unit!. V itli,.?!, b ’,1. M'l ' .■ li.Oi'j" In' 1 li 

w lilt.- ,|!|.! • nb*e,i. '1 • I'l*’". ' 'S I ' ' ' es . 1 a M ,/,n, 

<1 • ei U\\ tn t ii-' ill!..' I oil' > 1 .1 !■ !i s nl : 'll- Ml Ml I \ 

t ' ■ 1 1 . lo < ’v '1.' ' 'f...''’i‘u;i.'.,.idlii- 

-i . e.- -W l\ nl !i . I i'l . • . » I' lio HI'* d 

MM'!- I till’ |ioi;';!i'. 'I'v.'i e..:! b .i 'n l-l.i..:i. one l'\ 

III" K"il. I-O tiiib ^ ]"M ■. ’ill I, nil. Ill, I'l llllb - liM"', 

b'Cli iM m] I'l.iii will O' .i"'nil by lle-a 

1 "' i rl. ‘ i’ l.'in., i . 1.1 .lb' . 'il.' • inii i t" till* ^Mitb 

llI.lMe..l.’' ' 'll 1 .!!■ l’ 1,1' !' l>l'ie.' ""\ I 1 M"1 , W ll'> 

i’...i . "t lb'- ii’ii" di^ 

\.n .'I \! • ! k ■■ : '.'i ■ II t V-hi it. r.-i.»li a’’a’k 

t . ... .1 * M l\ I ii. I is. .1 !■ . 1 bl. ll , In* J.! >. I'l. ' 1 . 

dtxi.lid. 'i'll' 1 aiilx iwi i.b .u i*i.'|’iilx .iM't, aidi.-.e h 

Mdltl.t.Mll\ M.IM a* I. .1, 1 III "llMttX Mijui’.'-lO' ll*"l 

iMi.il. 1 ^ M ill .Ij .1 I !... tl- . - Tl;-' 

J i, ..I’l., !.' ‘j I , ’(» til, -i.i'.. 

|.. ! * . ix : an: o ' ’: !•*'■ , -ii i i-’i' 

I ..lI • li.. i " •. *1 ^ !'i " !.■!> h, M 

r.. ill d*;i.k 

MAZAiaX. di .'Ifbj-J U'ui, ... O t- .111 

cc.'''or xiT b’ichcU- ti, end loieiiilil.' i i > . '-.ii.'' tbe 

fd.ler id :*e.‘lio .^!:l/Jii■ini, tin' it.' i: ' fbi Imn.se 

■ hold of Idtdip Coh'iiiia I'IhI ot In ' ' i.. m railbiliiii, 

I a connexion of the t^^lunna'. and \ iseina in 

! the AbrU//i ou July It, II* xs:i'. eiimalcd b\ the 

‘ Jesuits al Home till his heventL-cuth )e.ir, when he iicfi*m- 
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paniedJeromo CMbtina aid cbamberl£b to th^ univem^ 
of Alcala in Spaia There he diHtin^ished himself more 
by his love of gambling and his gallant adventures than, 
by study, but made hiinself a thorough master, not only 
of the Spanish language and character, but also of that 
roomntic fashion of Spanish love-making vi^hich was to 
help him greatly in after life, when he became the servant 
of a Spanish tjneen. On his return to Home he took his 
'degree as Doctor lltriu''iue Juris, and then became captain 
of infantry in tin* rcginiciit of (kdoniia, which took part 
in tlie war in the Valiclliiu*. During this war h(‘ gave 
proofs of iiiiich diplomatic ability, ami Dope Urban VIII. 
entrusted him, in 1G*J‘J, with tlie diflicult task of putting an 
end to the war 4»r the ManUisin succession. ITis success 
marked liini out for further distinction, lie was ]»vesented 
to two cauouric.'^ in the churches of St John Laleruii and 
Sta Maria Maggiore, although ho liad only taken the minor 
orders, and had never been consecrated priest ; he negotiated 
the treaty t>f Turin bi l\v»*en Fram e and Savoy in D>.‘»:2/ 
bec*aine vice h-gale at Avignon in DilD, and nnnoiit at the 
court of FraJice from IGo l-lid. l>ut he l)cgjin to wish for 
u wider sphere than papal uegtJiations, and, seeing lliat he 
had no chance, of bcctjiiiing a cardinal e.xccpf by the aid of 
some great power, he acce[>ted lAiehclieu’s oiler of entering 
the service of the king of France, and in IGIFJ became a 
natiirali/CMl Frencljinan. In IG IO Itichelieu sent him to 
Savoy, wliere the regency of Christine, llie dnclic.^s of 
Savoy, and sister of Louis XLIL, was dis[mlcd by her 
brother.^ in law, the princes Maurice and Mdioiinis of Savoy, 
ami he succeeded not mily in liimly estublisliiiig Chtistine 
but in winning over the princes to France. Tliis great 
service was rewarde«l by his promotion to llie jaiik of 
cardifial on tlie preheiitalion ot the king of France in 
De('eml»er JGII. On the- llh Deci luher JGt*J ( aidina) 
Iliehelieu died, and on the Ma'> next da> llie King sent a 
circular letter to all ollicials urderiug them to send in tJieir 
reports to Cardinal ]\Iaziiriii, as they had foimerly done 
to Cardinal Ilicluilieii. Ma/aiiii was t])us aekiiovvledged 
supreme minister, but he still had a dillicull part to play, 
'rile king evidently could not live long, and to preserve 
power he nni.^t inaki* himself necessary to the ipieeii, who 
would then be regeiil, ami do this without arousing tlie 
suspicion.'s of tlie king ta* the ilhtru.st of llie ipieeii. II is 
measures were, ably taken, ami when the king died on 
May 14, IGU, to every one’s surprise hei' hu-bamrs 
minister remained tlie. m en's. 'I’Le king had l»y a ro;^al 
ediet cumbered tlie •[Ueeii-regeiit with a council ami ullicr 
restrictions, and it. was necessary to get the parle.meiit of 
loin's to overrule the. e«lict, ami make iho <|neen absolute 
regent, whicli was done with the gn-alest complaisance. 
Now' that the tjueeri was all-|»ow'erful, it was expected she 
Would at oiici' Ma/arin and suniiiMUi Inn* own 

friends lojiower. One of tlieni, Fotier, bi.^hopt*!' lle.auvais, 
already gavi: himself airs as piiim*. minislir, but Mazariii 
had hai] the adiliess to touch both the ijUeen's lieart l»y 
his Spanish gallantry and In-r desire for her sotVs glory by 
his skilful }»nliry abroad, ami he found himself able, easily 
tooveithiow the cliipie of Importants, as they were called. 
That skill 111 policy was shown in every arena on which the 
great Thirt v \ curs’ War was being fought out. Ma/.anu 
had inherited the policy of France during the Thirty 
Years’ War tjum Ku helicu. lie had inherited his desire 
for the humiliation of the house of Austria in both its 
hrancliesi, his desire to i»ush the French frontier to the 
llhino and mainlaiu a counterpoise of Cerinan states 
against Austria, his alliance-; with the Netherlands and 
with Sw'eden, and bis four llicatre.s of war on the Rhine, 
in Flandy#; in lialy^ and in Calalonia. This is not the 
place to examine the campaigns the last live years of 
the great war (ttee Condl, Tuklin^k), but it was Mozarin 


alone-whi directedL^he Frcn^ of iSiio poric^i 

He it jv§d .w£o,inad6 the pei]|^' of Bxpmsebto between the 
DaAes and tii^eil tho latter once again 

against the it makejj^ 

the peace of Castro, atid North Italy. ' 

against the Spaniards, and whoi nilto^^ Of . Ulm’ *' 

between France and Bavaria, thua 

I best ally. He made one fatal of tKt[^ 

I FVench frontier being the Ilhind-hnd 
a S[)anish princess might bring th,e;.j^ai^^>v]§6tberlaud^ 
:xR dowry to Louis XIV. This of Uir 

United ProviMees, and they made d 
Spain in January 1G48; but the valoui|?.'^fAjp|^.;Frehcb^^^^ 
generals made the skill of the' Si)ani8h di|>l0jpa of 
avail, forTurenne’s victory at Zusmarshausd^add Cond<^W^; 
at Lens, caused tlie peace of Westphalia 
signed in October IG^IS. This celebrated whitj bel^^ 
rather to the Instory of (b'rniany than to a.lifp of Mazarijq.^ 
but two questions have been often asked,- whether Mazanfi'> 
dill not delay the peace as long as possible! \in;;Order; to.J 
more completely ruin (Jennany, and whether J.Bicheli^&| 
would have made a similar piuicc. To the first 
^la/arin’s letters, publislied liy M. Cheruel, proyea cdljajplete ^ 
negative, for in them appears the zeal of l^asario fur thO'. 
peace. On the scceiiil point, IRchelieii’s Jcttore-^in. many 
tdaces imlicale that his treatment of the great, .qUestiOt^bfi^J 
frontier would Jiavc been more thorough, bilt^ .‘then . 
would not have been liain[)ereil in FrancO'itsclL 

W'e must now notice that strange period of tte Froud^v 

I which has always been variously treated, for. modej*ll-v* 

I historians have, written its liistory from many diflFereiit|jf 
stiiiidp«*inl.s, all ol which can be categorically suppOftetfi; 
from tile var\ing nieiiioires of the prim'ipal actor£. 
li.iwever, thanks to tin* labours of M. Coilbin Oil the 
of Mazariii, whicli loiilaiii the substance of . his inmpSj^J 
thoiiglits, and of M. * 'le.ruel on the Htera w;ritti^nt tp 
by Mazariii, it is po^siliie to construct a more, a,ccui'ato.^^ 
t rn.^t wort liy li isi i uy of t he Fn mde than has everyetf 
atlcnqded. it is not, however, intended hero tp'trac0,th^ 
whole history of tlie Fioiidc, intercbliug as that wouid bb«|^ 
but merely to trace the ]H>licy of Ma/ar;n throughout; thp/^ 
(•[loch. I’he origin of both the FVondes:;'iiii^ pai^y>: 
.Mazariii’s tan It. In IGlo the purlenient of Pat^.had 
tested against certain taxes, and had been clieckp^ Uy a 
tJt; Jtisdt r \ and \'. lien, in 1 G IS, it united itSym.embent ’ 
the Uhambre de ♦Saint Louis for the general reform of 1bh6| 
kingdom, .Mazaiin and the queen, instead of holding, 
another /It 'fc .//.'s/nr, calling tlio states-geupral, or iraus^^ 
ferring the purleimait. out of Paris, any of whic£ measuyep^ 
would have, broken its power, foqlishly boliOved .iQ< thp^^ 
iidliunce of the victory of Lens, and threw,.|hb;',pGOp]p.,t^ 
Paris on tin* siile of the parleftient by .. 1^6^, arrest 
Rronsscl. 'I’he Fronde of the princes and the uoblos, oh 
the other hand, was largely due to Ma*ariu*S absorption Of,; 
[lolilicul [lower. These Fj/mdeura were., like thei^^ 
ancestors, moved by gi eat religious andpoBtlcitllaympathie^^ 
but by merely selfisli aims for restormg.th^^Wjlicence bfi 
ilnel and intrigue, and were only united fa. pya’sentiment, ' 
h at red to M a / a l i ii . T1 1 at th is was so wjgia g^^tly ;Jdft2carin’8 : 
uwii fault; he had tried consistently ‘ to, pj^, ofl Goston' 
of Orleans against Condu, and their;^i: 8 | 9 pj^tiy^;» followers 
a.gainst each othc , and had also, as prove, 

jealously kept any courtier from gottin]^.»^Vt^^^ good 
graces of tlie queen-regent except by,his|’,fflM^ that it, 
was not unnatural that the nobility while 
the queen found herself surrounded b^Ju||!it^^titree alone.' 
FIvents followed each other quickl^!i<:vt}ih,/day of the 
barricades was followed by the peapeipfOKu)^^ the peacp 
Ruel by tlie arrest of the prince^ ofiBethql* 

and Maz'arin’s exile 
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Frondes. It was while in eiile at Bnihl that Mazarin saw 
the mistake ho , had made in . isolating himself and the 
iiueen, and t^tlSis policy of l)jdattcin|; every party in the 
state agmuBt, e^h Qther Md hiad'e every party distrust him. 
So by ..his while nominally in league 

with 'Da Fronde, laboured to 

wearied by civil dissensions, 

' .who shoul4i((^^fhi^ her son’s interest alone, under 

the leadersto? "Of rMathieu Mok^ the faQi{)iis premier 
vpresideat'i^^&efparlement of I’aiis. Tlio iww party 
;grew'ia and in January Kblii, after ex.ieily a 

at^ejaca^'M returned to the eourt. ruiv 
nqyfr bfeome the royal general, and ont-man** uM-ed 
. Cbiidd, whilb.tho royal party at last grew to such --iren-tli 
[in Paris thai' Cond6 had to leave the capital ami Krame. 

order tevpfomote a reconciliation with tin* pailement (»t‘ 
^^Paris, MOzat^ had again retired from ev)iirt, this i!?ue to 
^Sedan, hi August 1652, but he returned lin-dl} in I a mny 
;t653,' . Long had been the trial, ami “reutly hud Ma/:iiin 
'been ' tlv blame in allowing the Fromhv-; tu come inio 
^existeuce/hat' he had retrieved his posituni by loiiiulimj 
'th4t great royal party which steadily grew until bniiis \l \ . 
J'op.uld fairly have said “ L’Etat, e’est moi.” As the war 
■ jhad.progroftBod, Mazarin had steadily bjllowcd Uielu linrs 
J'pjolicyof weakening the nobles on tluor ee)mi!i v i -iui. s. 

; jWhenever he had an opportunity he destroyed a feud il 
rr4i8tle/ add by destroying the t«uvers which cnmm.jmlc'd 
f^arty every town in France, he freed sueli towns us 
I’BdurgeSj'for instance, from their long praidical -ubj* ' tiHn 
the ricighbouring great lord. 

|^],>IThe Fronde over, Mazarin had t«» ImiKl up aCredi the 
l^tr^er of France at home and abroad. It is to his sli;im(‘ 
iimi he did 80 little at home. Ilcyond dest ro\ine the 
|hriek' and mortar remains of feudalism, lui di«l imihinu' tor 
^>thk^oplo.' ' But abroad his poliiiy wa.s every \\ hen* Mieee-.'. 
|i)(j^li%nd oj)enGd the Vay for the policy of Loui.s MV. lie 
means of an alliance with Cromwell, vtM oventl 
Sj^rhorth-western cities 'of France, thongli at tin- [ni(e of 
I ' Dunkirk tu the Protector. On llu' I’ultic, Tiame 

K^uetj^htiDed the treaty of Oliva between her old :illies 
|6;wbden,' Poland, and Brandenburg, wdiieh im*servi*d her 
.^Ihfldenc^ : in that quartej*. hi Oermuny he, ihrom^h 
^ibnnti/' 'tbWed the league of the llhinc, by wiihli the 
.along the Rhine bmiiid themselves mnler the ln‘jnl- 
pirdnee to bo on their gimnl n.gain.st the Imn c of 
’ By such measures Spain w'us induced to sue for 
f^bbaoo, which was finally signed in the. Jslouf l’he:i',.int.s fin 
Biddssoaj and which is km>wn as the treaty ot the 
By it Spain recovered Kranehe Oointe, but 
to Prance Roussillon, and much of Freiuli FJiimiers; 
whai:'tltraa of greater ultimiito importanee to hanuj'e, 
jtels XEV.’Vas to marry a Spanish priitee.ss, who w.is to 
ifibubuncei'her claims to the Spanish succession if Ium* dowi y 
W'paid, which Mazarin knew^ could not happen at [n t'Mmi 
pifem the ’eiiptiness of the Spanish exche(|m-r. 1 1 c mt n i mul 

Paris iii.declhung health, and did not long survi\c the 
^lihealthy ^'hc Bidassua; after .some political 
linstructioii to his young miwter, he passed aw:i) at 
|ViucenneB ’oil' "March 9, 1061, leaving a fortune estimated 
fJ'jkt from to 40 mUlion livre.s behind him, ami his 
Vmec6S niarripd into the greatest families (»f France ami 

^iy; ; ' 

i'.}::: Tlie man whd6bnld have had .Much succosh, avIio •■onld havr m nh* 
/trC«^e|fK,;Wcst^^ ami the Vyroiioc.s w'ho rouhl 1 m\.* 
j^i^t^erodjhp '8l^VV^,or the Fronde, and left France at [umci* woh 
p&Uandroh'l^i'ppp to Louis XIV., inii.st have heena giv.u mm; 
find histii’ianBi relymg much on the brilliant nmmoirs «•! In-. 
f’i^verN.'irieB, liloB Do Betz, aro apt to rank liim too h)\v. That he Ii.mI 
a tjotty tolt there can be no -doubt ; that he was a^all' 

WHBralso undoubted; and his canich show in 
laeaai Keluidrocourfi^ to maintain his influence over 
kt thfii ^‘fitiance waa will he alwaya debated, but 


lH)th Ilia carnets and the Briihl Icrh-rx sliow r,liat a rc.jl ihtm.imI 
alfectioii, amounting to .jm-ssion on tho queen’s pari, (‘xistud. * 
Whether they wore ever inarried may hr d-.iibicd; hiii ll.at hypo- 
tJic.si.s is made inoro possible by Al. Dlnnicl'^ Ii.imiii; l« rn able to 
prove from iMaz.ai in's letters that the laroiiiil hmisrU ha«l nc\cr 
taken nuuv than llu; minor orders, which muid mIw.u , In- ihrowu 
oil*. Witli 1 (» Fninet- he plascd n pt.iiuii.' than 

Ondc or Turenne, lor he nevrr tivaU-d \vil!» rli. ‘'pi' mi U. .inu Ids 
Ictti-rs show that in the midst ol' lii^ ditH< iihi< - In lull. .wed wjtli 
llitriis(* m .-s I-Vfiy Iiiovemeiif on the Imii'i. i-. li lli.it 

tlilliii'liM- iiKHs III lelteis, iiiiu in eolll.^e (li plliiJi- .ir]<iti, iImI piove 
llie leal ^leal ness 111 tIk* sialesin.in, and disproM- hf lit •, , ji iiD.iil, 
uliieli is ( .'ii'elnJK .in‘;in<;i'd |o slmw oil his i neni\ i ti" nu dit 

ol Itlehelieii. To eiiiK ede lliaf the Iii.i->ter W.is til- pji.Hii in. in i-id 
llie^n-afir suii'shmii -Im-s not imply th.'il .M;i/.iiin u t- I-nt .i iml 
1 " hi-, pie-iei essiii. It J- hue tii.il we litid non. .>1 tin s.- d< > p 
pi Ills lor till- iiit<-rnal piosjH’ntv ol’ rianu- win li vliin. 

IJii-lielieii's poliev. .Ma .iriii was iii>f a Fit iielnii m. Imt :i t in,iiMil 
till' wotld. and aIwa\.^ ]i lit! nios) .itti'nliiin to tote]-;n afl.iiis; in ids 
III tell all that eoiiid tenli a tliploiiiati- 1 is to be i'oiind, bioid 
i'l 111 m 1 \ it ws (it pohi '. . iiiiiinfi ill t.iils I aiet‘iill_\ i l ilior.'ited, keen in- 
^I'dii into i)i<-n ' ieitai ti-i i .in line; dii-'i I nni . w In n lo di.s--iniill:ile 
"1 wlirii to III irnilv. Fnmi IimI h- l.-i.t tin- dipl-ini.iti-.l peeps 
loi ill. Jiiid ;'.i\es tl|.. ki \ loin I ii.ir.nl.'i . .nnl f •- | ||c i ,in -.es of lil.M 
sii.ies-:. ll.ili.'ii llioii'di I" w;e l-v bitlli. r-dii. . 1 ! loii. and naluie, 

I Mil wed linn I ;;iiMi di l-l loi In - "Kiltiil ii:'nM:o im lit diimii.; tilO 

I n!\ \e.ii-{o!‘ Loin \I\ , .m-l ilie kii.u^owid inin \(t inore^ l.n he 
I- id not onl\ 1 1 nisinil t*' I to Inin ;i n > i ■ >n it p. n e, Iml li.id i‘dni .it-'d 
l"i Inin his ipeat sti\.ni<- Le li!!ni, l.ionne, .nid I'olbfil, 
iateiMiv men owed Iniii nnnli. no' iiii!\ did in' tinow ids 
I iliniiis liiir.M) opi n to tliein, Iiiit he pen .loind all tliei)' li.iders-, 
111. liidiiiLT ll’-e'ii fe-, \nitiire. ll.'i!. .n , .1 n-! I'nin I'oineille. Tin.* 
lih'irnne.), the -.oe.ili -.1 -d ihein iP -li i imf • .i.- loi Ma/ ii in .a ■> a 
p:iMii:i-tei (.nl\. liiit a 1 .1 ‘-t itesin.iii . le-w.is .a piofunijd lovalist, 
brlievim; lli.it .ih ointi.sin ;ilone f oil Id si\ '* I' rain e lioia tin* Inn rors 
of leli-^ioiM wai.s, ol (lie s('lliv.|i till iMiii-inr o| ;i Fr"lide, ainl to 
M.i/iriii he .ippind, willi.ni adioit .i11ii-.iom |o Ids hntlip] i- e, iji the 
dedicMlion oi hi" /’o///y<<», the line ol \ ii^jil 

‘‘Til rei^ere imperio popiilo-., Kom nm, ni> nn nio ” 

.\Il till* earliei woik, on Ahi/.iim, aiid e ivl\ .n. •omits of Ins ad- 
•ininstr.iliou, ol widt h tin- best wen* li.nnii <0 Fniio'C 

,N ns X f U. I'f v»n/s‘ A’ ^'nriidiil .P-r ir it, 1 \o!‘- , ami 

S nnt-.\nl.iii'-’s H isf>)ir>‘ >l‘' ht 1: ive I MipiMiilid h\ M. 

rlniilel ^ {idmir.dde Jf/J^n/y >l< P'rtt.io ■juitiint la ilv 

Li>tn\ Xir , 1 Vo)-;., l.''V‘.> wliii h tOti-. Iioiii .M, and 

M .sisjiiel llislnii'i tft' Frttni‘>‘ .so//s /- ^ >tr't/irti 

1 ! Vo):,., I.s.M! Mt, ulin li is the jn'st .n'Mnnil ot tin peiiod wiiffMi ly 
one al*h‘ to silt tin* .sl.ili-tin ills of lie lie;/ nnl liielininoit WlilfOS, 
.'inl II "1 upi»n sin h doeimniil-. ns M.i. iiin’-' htli-is .md iitnu'fs. 
d'o .M. rjn-niel the I Joverinnellt o| l-’i.iliee h.n enflllsl'.l the task 
ot idilmg .Ma/auii’s L>'ltirs, of wln-’h two vohuiie' h.is*' .it phjseiit 
s'ppen-d, whith must he e.'ieltill\ stunii'l iiy .ni\ h.ideiit ot the 
iiisioiy of Fiaiiee. For Ins ' i.ti in n ti teiiM* iini-t ii*' ni.nle to .M. 
r.ninii’s .nin h’s HI 1 he ./onmo/ d-v Xti'<tiif'i: loi Inse.ilv life to 
'I, 4irni, an I foi ti.i t net is ol Ins rni'ee.M 

to lit ln•''’s /,. s- A O’. . s ./ Mil. f I III, Ft'i the M.t, ,n iii.nh s or 

ipnh^ w I it tell nii st Inin in I'.n h nm ii;_- Tin- l-'i.inil. , -■ 1 Moi . .ni'.s 

A'/AA '/ro/y///' t/i , unt'^i ‘i, 1 s,',n. ( iiMi.nnii'.^Mni nM.ii'it of -IflM'i 

U I Ml in;nl.’s. (Mi tin* Froii-le. .*]>■•, ioiisnll ( knll.-miin .s Hi foity. 
tfi L'iiu\’ d vols., l.'-Td all I Fi-iIl' luieiesin.^'- /e »/?/. 

' .i/dif'' /if l'’r>iffi/i\ Foi' Ills i’oiei/n poIi-‘\, i»t -ides h:-. /.■■■’/- 1 s, se** 
\ llt|e\’.s //iffflhW 1 /' f,liiihh\ and Mil'IIiI " il>S A f 7i'(*0///o.VS 

l.hliu’fSif Ilf ,Sl(i'i i-'iSit'il f/'A'-y/il./.o . ( 11 . M, S.i 

MAZATLAX, a city ami .■‘(•a]ioil t.f .Mexico, in the slate 
i>f Ciimloa, on the coast of the Pacific, near tin' mouth of 
the Ciilf of (.'aliforiiia, in 2-'' ' IS' N. lat. ami 100 ’ 50' AV. 
long. Il occupies an attractive situation, but, as the 
houses arc for the most [»ut low, has tmt an impo.sing 
ap[)carancc. The port is often vi.siteil by Kngli.sli and 
' Ami'rictiu vosso.ls, and is consfiiueiitly tlio .scat of st-vi-r.d 
: consul.'ir agents. \ large smuggling trade wu" tormeily 
c'liried on in riuich the same lines as thei»re.si nl li gitim.itc 
. tr.illic -exi»oit of bidlion, dye stnlls, and peaib. and import 
of manufactured good.s from Kuropi* ami hi^it.s .tml 
I M'gctables from San Fraiici.sco. In IS7S the of tho 

■ imports was about £000,1)00, that of ilm export.''' about 
The popiilati(»n, which eotit.uns a lar lloiit- 
i ing elcmoiit, was staO'd at I -,700 in j''7i. • 

i MAZKPPA, lv.v>i SThrif VM*\ I !*■ II t !(’» 1 1 IVOD), a 
: (’oM.sack chief, best known as ihc lier-> ot one- of Lord 
’ Ovron’s poemBj was born in 10 lb of a poor but noble 
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family, at Mazcpintzui in the palatinate of PodoUa. At 
an early age he became a page at the court of John 
Casiuiir, king of Poland. After some time he returned to 
his native province ; but, rn^ iging in an intrigue with ,a 
matron of high niiik. lie was detected by the injured 
husband, and was seuteiu*. d to be b-iimd naked on the back 
of an untamed luu'sc. TLo aniuial nn being let lo(»so gal- 
loped oflt to its nut i VC wihls of tla* I "kraint*. Mazt'ppa, half- i 
dead and insensil>!c. wa-; n loascd from In'; fearful [wKsition, j 
and restored to .niinntitui l^y snuu^ [utor [K'asaiits. in a| 
short time liis .iciiit ., courage, and sagacity nmden'd him ; 
popular among lie' ( V^'^sacks. !Ie\\.ip» ap[»>inti‘(l .I'erctaiy | 
and adjiitaut to S.iuioilovitcli, their hetrnan or chief, and 
succeeded that fiinetioiiary in 1087. The title of prince | 
was afterwards conferred upon him by Iiis frieml and | 
patron, iVter the (Jrcat, who long believed conHtlingly in | 
bis good faith, iiiid banished vv I'xeciited as calumnious . 
traitors all who, like Palci, Kotcliuluiy, and Iskni, ventured . 
to accuse liim of C(nis[)ii ing with the. enemies of Russia. , 
Bent, however, ii[»oii ea-^ting oiT the Russian yoke, ' 
^la/.eppa became, in his scventictli }e.ir, and after much 
hesitation and in(?onstaney i)f purpose, an ally of the 
Swedish monirch, (^liarles XI [. After the disastrous i 
battle t>f PultowM, fought, it is saiil, l»y his advice. Ratiirin, 
his ca[>ital, was i.ikeii and racked by Mcn.shikoir, and his 
name anatlicnrili/.ed throULdiont the churclics ot Rii.'siti, and 
his effigy sii^pi'iidi'd faun lliegidlows. A wretched fugitive, 
he es(‘aped to W nd< r. but luily t<» nid lii> life by poison in 
170ih P‘i hk’ii in.nlt' .\ra”'‘]»j'a tin' hero of his drama 
“ Pilll'o\ a.’ 

MA/./i.\b' \ \^\LL(^ a cil^ Italy, on the co.i^t 

of Sicily, ill the province 'rr.ipani, Id miles by rail sonth- 
I'ustof M u-.i! I, It i** ."iirrouiidcd l»} a wall .'17 feel in height, 
strength . an* I by lowers ri>ingiit interval^; audit j»os.s»‘>si*s 
a ca^ilIe and a catlicdr.il, both loundeii by Count Uoger 
in the, 11 ill c. Miurv. 'I'lie liai boui* is .sp-.n-ioii^ but badly 
shelt“rcd Irom the >uuth wind.'-. The j.opulation ol lliu city 
W’as U,7’)it ill ; that of the coinmuini was in 

ISdl and Id, dll.'* in 1881. 

Ma/niH 'll M.i/:iiis li'diii liinifiiis .Si< alvH .^ij) to 

haVH ti I al it Si-lina., and iL v. .a-. « .i|ituo d 

hy t li(* 1 '.irlliii'4ini.iM •j'-'n* i.d in lot* i; r un hj.', m;u( h ag.iiii--t ih.it 
citv. il w.is in till' til I'^ldii Mil }i'>f 111 llj.it t'lr* S.iki< fii-. lainli-d in 
.S’i 7 A.f» : and t!i<* Mun.- \’ il .li 1 long indi'-il.d •on* of 

til'* t Iio i' .li\ i- ii»M- "1 '^ii ii \ . 

MAZ/ilNl, till (l8fld- 187'J), ftalian [»alii<d, was 

born oil .Iinie *JJ, isn.i, n{ (It-iion, when; his f.ither, 
(I’iacomo M i/yim, was a ph\sician in good practice, and a ^ 
[irofessor in the university. Hi-: nmthcr is descailied as | 
having la cii a woman of great I'ersonal beauty, as wi*Jl as | 
of active intflh'ct and .strong affections. During infancy | 
and chill lliood hi.s health was extremely delicate, and it 
ap[»ears that lie was nearly .'-ix years of aue before, he w'as 
(piite n))hi to walk : huig behn'c this, howeveu’, lie had 
l"iri!id l ) i-M I, lud I'llicru i-st.- b-'giin to slinw ;jri‘at intel- 
Icrfiii ills lii-l tutor was an old prie.^t w'lio 

tanirliL luru Ldin, but hi' oijini\ nroiis leading was md 
iliri'i-r !■, sny nin-tej At tin* I'le of tliiileen lie b'.'gan 
to at^iid I I* in the facultv ot arts at the iiniv»*rsil V ; 
III! aftciw.ii'l . >,iiid'ed nnatoniy with a vi»ov to fcdlowmg 


iatic tohool ; bat tl^e study of histofy and the intuitions 
of conscience-^the only tests of truth— soon led ihe beck 
to the spiritualism of our Italian fathers.” For some time 
after his admission as an advocate Maazini was occupied 
in ihe Ufficio dei Poveri ; but, although he seems to have 
discharged the duties arising from this with seal and 
success, he never really overcame hiSi irepngnance to the 
dry and technical details of legal practice. The natural 
Itent of his genius was towards literature^ and, ih the course 
of the four years of his nominal connexion with the legal; 
pn>fes.siiin, he wrote a considerable number of essays and 
reviews, sonic of wdiicli have been wholly or partially y 
reproduced in the critical and literary volumes oi bis Life 
if lit f IVrifiitffs. Ilis iirst essay, characteristically enough ' 
on “Dante’s Love of Country,” was sent tQ.;tbe editor of 
the Aninhfjla Fiorenfhfa in 1826, but did not appear until 
.some years afterwards in the Subalpino* . He was an ardent ' 
.KU[)porter of romanticism as against what he called “ literary 
servitude under the name of classicism”; and in this interest 
all hi.s critic pu s (as, for example, that of Gianmmi’s Exile 
in the /itifinif<nr Llvnvihsr, 1829) w'ere penned. But in the 
meantime the “republican instincts” which he tells us ho 
i had inherited from lii-> mother had been developing, and his 
sense of the t vils uiuh*r w hich Italy was groaning had beeii 
inlc iisdied ; and at the same time he became possessed wdth 
llie idea that rtaliuie-, and lu' himself in particular, “coft/d . 
and therefore' to struggle for liberty of country.*' 

His literary article.-i acc-onlingly became more and mure 
suggestive of advunrod liberalism in politics, and led to 
tlio Mjpprt h>icui by (loM inment of the TiuHcafore (Hemvese- 
au:l the linHnf(i»i' /wVo/ //r.sr successively. Having joined 
the ( 'arbouari, lie sotm ru.-;e to one of the higher grades in 
their hic'iaicliy, ami was fuitrusted with a Special secret 
inu.sion into TusennN ; but, a.s his acquaintance grew, his 
dissatisfaction with organization of the society in- 
creased, and lie was alieady meditating the formation of a . 
new ubsociatiem having clo.ser bonds ^of union and more' 
detinite aims wln ii shortly after the Frencli revolution of 
1830 he w as hctniycil, w hihs iniliftling a new member, to 
the authorities of I’icilniont. Tie was imprisoned in the 
foilrcss of Savon. I on the western Riviera fur, about six 
nnmtli.s, whin, a conviction having been found impractic- 
abh'. thron”h dclicicncy of evidence,’ he was released, but 
upon ronditious invidving so many restrLction.s of his liberty 
til it hf prcfoni'.i till* alternative of leaving the country, 
lb- wiihdiew airordingly into France, living chiefly in 
arseilles. AVLih* in lii.s lonely cell at Savona, in presence 
of ‘‘those svmbols of the infinite, the sky and the .sea,” 
with a green (inch for his .sole companion, and having access 
to no books blit “ a Tacitu.s, a Byron, and a Bible,” he had 
tinally become aware of the great mission or “apostolate” 
(a.s he himself called it) of his life ; and soon after his release 
his prison meilitntioiis took shape in the programme of the 
organization vvhicJi was lic.-sljned soon to become so famous 
thioughonl. iMirojie, that of f,ff Giomie fialiit, or \"ouiJg 
Italy. Its pnl.licly avowed aims were to be the liberation 
of Ibily bulii from foreign and domestio^ tyranny, and its 
unilic.itiun uinlc.r a. republican form of government; the 
means to be useil were education, and, where advisable, 


Ills tPlcrA [»i')n biiL fill. illy gradiiatcil in ^ 

laws. .\j»:irL from lie pinfL-.>ioii,d studies, lie tu«»l: lessons | 
in music, Knglisli, mul iriii_iiig. Uf his .stiuicnt days little 1 
fnoro i»/ecordi‘(J than lhat liis exceptional abilities as well | 
as the remurkible gencm- ilyan*! lauievolencc of his inijuil.ses i 
ami aims were ipii 'IJy j< oguiz.-d by lii.-* comrades, his ! 
prolc-:sor.s, liovvi'.vcr, liaviug b'-ijUiUit occa’-doii to (complain ' 
of his diswgard for ci.aiveutioii.d rules As to his inner | 
life duriu'^ this ijurioj, we have only one brief but bignificant ' 
sentence ; “ foi* a short time,” lie says, “ my mind was i 
somewhat tainted by the doctrines of the foreign material 


in.suircition by guerrilla bauds; the motto was to be 
“Cloil and tl .5 licople,” and the banner W 08 ^*bear on ono 
side the words “ Unity” and “Independence” and on the 
other “ J jberty,” “ Equality,” and “ Humanity,” to describe 
re.spectivcly the national and the international aims. In 
April 1831 Charles Albert, “the ex-Cartfbnaro conspirator ■ 
of 1821,” .succeeded Charles Felix on t|^ Sardinian throne, 
and toward.s the close of that year Maitzihi, making himself, 
as he afiorwards confessed, “ the i)}tei^r$ter of a hope which 
he did not sharei” wrote the new king a letter, published 
at Marseilles, urging him te lead ih the . 
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for Italian inde^mndence. Clandestinely reprinted, mid on Lamartine,’^ “ rjirlyl**, ' and “'rin‘ M inm* 

and rapidly circulated all over Italy, ita bold and outspoken Works of Dante ” in the British ntu! Foreian lievinr. In 
words produced a great sensation, but so deep was the 1839 he entered into relations wltli the revolniiotinry (oni 
offence it gave^to the Sardinian Qovernment tliat orders mittoos sitting in Malta and Paris, iind in ho onginiitfd 
were issued for the immediate arrest and imprisonment a working nien’s association, aiui iiio \M Pkly jcminal 
of the author should be attempt to cross the frontier, entitled A/mtofnin Popolare^ in whuh the ndinir jhli* 
Towards the end of the same year appeared the important popular treatise ‘‘On the Duties of Mm ( onimeiHffl. 
Voiing Italy “Manifesto,” the substance of which is given Among tlie palrintic and pliilaiithr )(iic ial.i.ins iimliTtakcn 
in the first volume of thecZ/^V ami Wr'itinf/s of Mazzini ; by Mazzinidiirin:;' this |>iMiodof rctin iupnL in riornhm may 
and this was followed soon afterwards l>y tin* suciciys he. niLMitioncd :i in .; exening scIiduI <ninlii..tLd by him.-eil 
Journal, which, suiuggled across the ItaKan fnmtier, had and a few others for :-ojue yeaL'^, at x\ hicli .m:\i lal huiidicds 
great success in the objects for whicli it was wiittm, td' Italian children ii'CiMvcd at loa^it the nniinu'Ul.s <»! ^ecnhir 
, nuniemvis “congregations” being formed at (h*noa, ami niigioiis cilncatit.n. Tin* njo.-.t nit. mural epi. uihi m 

Leghorn,^ and elsewhere. Representations wen* cun^f ]ii.^ lib* diirinj; the saim* pniud wa.'* perliaps that whicli 

quently made by the Sardinian to the Krench (Jovernment, an.^r mit of the condnet (»f Sir Jamc.s (I'lah.im, the Inane 

which issued in au order for Mazzini’s withdrawal tmm ! seen*tary, in syMeniatieally, f(»r some inontfis, opening 

Marseilles (August 1832); ho lingered for a few muni in; j Maz/ini’s hitters as tliev [»:i.ssed tlironu]» the Ihili.Mi jM.st- 

in concealment, but ultimately found it uecessar}- tu n tiiv ' (dlire, ami cunmiuniciitinL; thfir nmleiiU lu iht* Xcapolitan 

into Switzerland. From this point it is stunewh-.it ditlhadt / l.oerninent — a pitu-LL-dinL; whicli Inunudif abuni ihe arn*>t 
to follow the career of the mysterious ami fenibU* cun- | uud execution of the brother i B-imlirin, Au.^trian subjects, 
Bpirator who for twenty years out of the next thirl y led a I \v had been planning an n aeain-t Na[»lc 

life of voluntary imprisonment (as he himself tell.; ted i The prohmgcil discu.-.siu)i.s in paiU.m , .nui the i ' ['oii of 

“within the four waits of a room,” and **kepLm» lecuitl , ihi* (•einmiUee a[»point..'d to ju.pur. i.> ihe ncetcr, did 

of dates, made no biogmphical notes, and preserved nu not, howexor, leinl to any jaactu il uh, nnh .--. indeed 
copies o| letters.” In 1833, however, he is kimxxn t«» haxe ili.‘ incidental ximli.Mtiun nC ,\b /./ ^ * hai .u t- 1 . wlilili 

, been concerned in an abortive riivolutionary moxemeiil hml been ifcklevsl) a^.^-nlcd m i (-..tii-'* nf debah*. 

'.‘wticli took place in the Sardinian army ; M.*voial execution ; .\r,j/./ani did nut .>haie the enthmii ii'j- ; exLiyxviieij 

took place, and he himself was laid under sentence of death. i mi-’etlin Ihn lanksof tin- Liberal la ih dnail Kni.>j'ij 
Before the close of the same year a similar moveimnit i»i | by ilie ads of l‘iiM IX., in 1 t-m at tm; .'ame 
'Genoa had been planned, but faileil lliroiigli the yuutli md time he axailed liim.si If, toward-; tl no M i7, of tin* 
inexperience of the loaders. At Geneva, also in iMbl, opportunity to piibli,vh a Idtei -...hbc^ to the m*xv 
Mazzini set on foot L' Europe Cenfntle, a Jourmil of xvliidi pup**, indicating the. naiuie of th-* n liio and natiuiml 
ono of the main objects was tlie enianiMpation of Saxu\ : nii^.dun xvliich tin*. Libeial; cxpcde-l iii to umlcrtuke. 
but he did not coniine himself to a merely literary a, L.it.; | 'I he. Icadeis of the revolutionary uuibrt'aks in Milan 

tion for this end. Chietly through his agency a cunr^id and Me'*sina in the i)Cginiiing of \^[f< heal lung been in 

able body of Gorman, Polish, and Italian c\ih*s u.i .secret corre.s[)ondencL* wjih Ma/./iiu ; .md then action, 

, organized, and au armed invasion of the duchy [dunned uh'iig with tin*, revolution in P.iri* bimight him early 

The frontier was aotually crossed on rebruary 1, 1831, but. in the saineyear to It-aly, win re Imt; s a ^nvnt and active 
the attack igimminiuiisly broke down without a siiot ha \ in- inb rest in the event-; which dr,. trued < 'harl. Al'oeit intt» 
been fired, Mazziui, who personally accumpanied tin* an iinpiofitabh? war with Au.'.tn,i ; he uctiiaily fur a .dn»it 
expedition, is no doubt correct in attriliuting tin* failui.* time burn arms under Garibahli iiunn diately I'efurc tin* rc- 
to dissensions with the Carbonari leader.s in l\iii% .nnl t)eeu[>alu)n of Milan, but iiltiinat'*l\ , atlei vain attempts to 
to waut of a cordial understanding betw'een Limsilf and i mainliAin tln^ insuin etiun in the niuiini iin ili.'^liiit.s, found 
the Savoyard Karnoriiio, wdio liad been cho.sen as niiht.uy ! it nccc.vsary lu n-tire to Liigane. fn th*- beginning of the 
leader. In April IS.Sl the “ Young Kurope ” ussociatiuu following year he was numinat'd :i ineniber of liie .dnat- 
“of men believing in a future of liberty, equality, ami lived j»rovisiuii.il 'aoveriinient ot d’lmcany bo niul aitt r ilm 
fraternity for all mankind, and desiiou-; of eonseciating tlichr of the t;i.iiui-duke, arid alinoj-r .->iniultam u!i.-.lv, wlien 
their thoughts and actions to the realization of that noiuo had, in coii.'-eijiieiu e of tin* w il hdi.i w..l ul Pius IX., 
future” was formed, also under the inHiieiice tif .Maz/iiua been jiroclaimed :i. uqaiMic, lu* wa^ d'chued a ni laber ot 
enthusiasm; it was followed soon afterward.s by a “ Vuung ' the I'on.stituei't :i^-.einl>ly th* n*. A nu-ntii afieiwanL, tin*. 
Switzerland ” society, having for its leading ill e.i tin* forma- ; bat lie of Nf>vaia having acaln <iei uh-d iig,on''l I’lnirl"-; 

' tiou of all Alpine confederation, to inclmle Switzerl ui.t, , Albeit, in tin* brief stniLU'Ie Au tii.i, intu whiili he 
Tyrol, Savoy, and the rest of the Al[»int‘ ehain as wGl. ; had once, niou* bei*ii dr.iwn, Ma/.'.ini was appointed i 
But La Jeune Suisse newspaper was roiiijielletl to .step : member of the trinmviia’e, n -iipii iiu- c' lenuve puwer. 
within a year, and in otl^er respect.^ the allairs ui , 'I’lie o})[»ortiinit y he now Jia.l i sli(*w ing tie* ndiniiii.-tralivu 
the struggling patriot became embarrassed. lie w:i ' j aiul [M.litic-il ability which h. was beliovv’d > ixcs-esa was 
'■ permitted to remain at Qrenehen in Soluthurn ba ;i i mure nppaieiit than nal, b the iqq*run. uf tie* piu- 
while, but at last the Swi.ss diet, yielding to .strung -Hid | bj.s. dly friendly brc'iicli iiu',q>. n led to uvulit'c-, .ed 
persistent pressure from abroail, exiled him abuut tlu* end ic.>idled in .i .'*itgf wldch urminattMl, tf w. .I- li t- 'i.d ui 

of 1836. In January 1837 he arrived in Lomlon, whero Jam*, witli the u>:,einbly’t, ivsnUiiiun t< Mun*iuui* the 

for many months he had to carry on a hard tight with dcb iu-e, .ml Ma/./am's indignant ic-i’.i i. lii.il i'.» 

poverty uiid* the sense of spiritual loiielim\s.s s(» touchingly .Micceci* d, however, bu* Si> hmg a liin.- •) in ein um 

described' by himself in the first volume of the A//c o/e/ sttime.s .so .idvcrsc, in maiiilainiim a h e! .l. •ul m 1. 1 

Writings, Ultimately, as he gained command of the wirUin the tuibuleiil i*ity is a l';u t ihi' q* iL- ti*r it^ lt 
English lauguago, he began to earn a livelihood by writing His diplomacy, backed as it was by n« .nl" uar * [ihv'iical 
^freview articles, some of which have since been reprinted, ti»rce, naturally showed at the time to very i:rei{ d'^aiKan- 
aud ore of a high order of literary merit; they include tage, but his oillcial coirespiuidence a’ui i ioi I.imatioiiN can 
papers on “Italian Literature, since 1830” and “Paolo still be read with admiration and in telle imu •pba^ure, as 
Sarpi”in the articles on “LameniiHi.M,” well n*^ his eloquent vindication of the icvulutn>n in his 

r Qebrge Sand,” “llyroa itnd Goethe” in the MoutiJy ^nibli: had Letter to MM. dc To ..u. \i!! •' d I) * Pdh.ux ” 
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The surrender of the -city/bu June S0.!^aa- 
Mazzini’s not too precipitate flight by way of Marseilles 
into Switzerland, whence be once more found his way tb 
. London. Here in 1850 he became president of the.' 
National Italian Committee, and at the same time entered 
into close relations with Ledru-Rollin and Kossuth. Ho 
had a hand in the abortive rising at Mantua in 1852, and 
again, in February a c«ni8iderable share in the 

formidable insurrection whi(;h broke out at Milan ; once 
^ more, in 1854, he had guiie far with preparations ft)r re- 
newed action when his pliins were completely disfoncorled 
by the withdrawal of ])rufpsscd sup[K»rtcrs, uinl by the action 
of the French aiul Ihjglish (roveniincnts in sending ships of 
war to Naples. The year 1857 found him yet once more 
in Italy, where, for ctnnpliciiy in short-live<l emciites which 
took place at (h*rio:i, Leghorn, ;ind Naples, he was again 
laid under .sentence of death. Ihidiseouraged in the 
pursuit of tb('. one great aim of his life by any such inciticiils 
as the^e, he returned to London, where lie edited his new 
journal vd in which the constant burden 

of his message to the overcautious practical politicians of 
Italy was -‘M am but a voice crying Adion^ but, the state 
of Italy cries for it also. So do tlie best men and people 
of her cities. ])i» you wi.sh to destroy my influence < AdJ^ 
same tone was at a somewhat later date assumed in 
the letter he wrote to Victor Einniaiuiel, urging him to 
put himself at the head of the movement for Italian unity, 
and j)rumising rijjuiblicau support. As regards the eviails 
of ISoH-GO, however, it may be <[ni‘slioned wludher, 
through his characteristic, inability to distinguish between 
the ideally [Uirlect and tlu' practically possible, lie did not 
actually hinder more than ho helped the course* of events 
by wdiieli the realization of so imicli of the great dream of 
his liftj was at list brought about. As has been .sai<j elsi'- 
whero (vol. xiii. [>. 487), if Mazzini was the. [>rophot of 
Italian unity, and (laribaldi its knight errant, t(» Cavour 
alone bidoiigs tlm Inmour of having been the .stitesman by 
whom it was liiially accomplislied. After tlie irresistible 
pressure of tlie popular riioveineiit had led to tlie e.stablisli- 
riuuit not of an Italian re(mblic but of an Italian kingdom, 
M.izziiii could ljoMe.4ly eiioimh write, “J too have striven 
to realize unity under a inonarcliical Hag,’’ but raiidour 
compelled liim t(j a<ld, “The Italian pe<»ple are led astray 
by a delusion at the pre.-^ent day, a <lelusioii whicli lias 
inducerl llnaii to substitute niat<*ri.d for nnual unit} and 
their own rt‘urg.inizatinii. Not .so 1. 1 bow iiiy head 

sorrow'fully to llio sovereignly of tin*, national will ; but 
monarchy will never miiiiber me amongst its servants or 
followers.’’ In 1<8().*), by way of protest against the still 
uiicancclled seiitenco <»f d(*iit.h under wliicli ho lay, Mazzini 
was elected by Me.s.sinn as delegati* to the Italian parlia- 
ment, )»ut, feding himself unable to take th«' oath of 
alleLriance to tlu? monarchy, he never to(»k his .seat. In 
the following yi‘fir, wlieu a general amnesty was granted 
after tin* ^•e^.’^ion of A^^niee to Italy, the sentence of death 
was at list reino'T'd, but lie declined to accept such an 
“ntfer of oblivion jind pardon for Iiaving loved Italy above 
all earthly tilings.” In May ISOD he was again expelled 
from Switzmliind at the instance of the Italian Govern ment 
for having conspired witli Garii»ahli ; after a few^ months 
spent in Riigland lie set out (1870) for Sicily, but was 
promptly arre.'-ted at sea and carried to Gaeta, where ho 
was imprisoned for tw'o months. Events soon made it 
evident jhat there was lilth* danger to fear from the contem- 
plated rising, ami the occasion of the birtli of a prince was 
seized for restoring him to liberty. The remainder of liis 
- life, spent partly in Lorubin am) partly at Lugano, jiresenta 
no notewoi^hy incidtmts. For some time his health liad 
been far from satisfactory, but the immediate cause of bis 
• death was an attack of pleurisy with which be was seized 


, at Pieft, arid terminated M^1ro)^i% )872.: 

»Tho Italian j^rliament by a uhanimous vote etproteed the 
which the tidinge-of his de^tJt had 
.^heen receiyj^^ tMprosident ^j^Ioquent eulogy 

on the departed patriot as a picket aud^, 

self-denial, and One who lifc| 

grudgingly to the cause of his 
funeral took place at Pisa oh 
were afterwards conveyed to %n^' 

The piihlishc«l writings of Mazziui, 'tho^^ are 

voluminous, juid l^ve nowhore been exhaQStiy^Piii^Spted. ^ ‘Tjg 


till lest edition of thorn is t hat begun by himtiw^Kpd^cdntlhn^ 
Siitli {SWiUi cfHU c imuliii di (Huseppt 


many of the most important are found in tUo 
c:il work nl ready referred to and Writ 




t» \ols., is(;4-7n), end the two most systeinatfci^/^^Thbtights npoivl 
Jte.mocnicv in Kiirop(‘,” a ri‘markablo series of onni^^tns on I5en-^ 
thaiiiism, Sl-Simoniani.sm, Fourierism, and -oth^^Conomio and.' 
soi i.ilislio .si iiools «)f the ilay, and the troutilso, .Duties ofj 
Man,” an admirsihlo ]uimer of ethics, dedica^d^^^tho ^taliau/ 
working class - will hc'. ioiiiid in a volume entitled 
J// ///c//*, tiy Mrs K. .\. V'entuii ( liondon, 1876); Maz^hvy**^8rstgreai^ 
s.ierilice," In- tr'll.s n.s, w.i.s the reninie.iatiOn of the ^r^-of litOr^^'- 
lure for tlie m«>iediuM-l path of ]»olit.ical action,” anw& Isiteas 1861'^ 
we find liirn still reemring f») the long-ehenshed llppo^pf being ablO^ 
to leave t he stnrmy arena of ])oiili( S and coilBOCrate tlie JlSSt years^pf^ 
ills life, to tlie dream of Ids yoiitli. Me had Bpoclally 'Qfmtomplatedlf 
tliie«' emisidi-rable literal ^ nndi-rlalviijg.s,— a volume 
Hdtffinn, a popidar J/isfnrif u/ Ituhf, to enable the. working' 
to ajipn-hend what he i-nneened to be the 

(Jod’.s provM<*nti!il nvd«*nngof the world, and a COIApiwhibnSlve CoC^' 
of translations of ancient and modern classicsi^tP Italiaii.'t|; 
Noni' of 1he.se wa.s aeln.'dlv achieved. No ono^ 

'•voli tlie. hiirfesi silld Jliost oi casioiial WriUng of vMfliZZim' withput^' 
ii.dning .-iMm' inipie.ssinii of the simjde grandoilf.of^ t|he/ntan., 
lofty ile'.aiion of his moral tone, his unwavering faith 'in.'stW' 
livingioMl, v\ho i.s ( vei noealing IJimsclf in tho prpgroe^slve 
niejil of hninanity. Ills J;i^t pn hi ic. utterance is io befopnd 
higidv eh.iiai lei i.niie aitii-h* on llemui’s MOfoJis 

hJm'u , , jini.shed on Man h .‘b 1S72, and published 

r..r K. I.ni:iiy IS7 I. ' » 

MAZZOI.A. Sc( pAjtMKii.vNo. ' vj-'iwl 

AIKAI), Ki( ir\i;i> (l<i7:5 -17.54), pliysiciaa,'^^ o|^ 
A'lgnsl. 11, ;it Stcpiii'y (near iM>ndotjiL wliera/ht^ 


father, at oin*. tiuic luiiiistor of th^ parish, 
r.. -.ii.r icco ' UA 


ejected for Jiniieonfoimily in 1GG2. He 

l lrcclit, when* lie .diidied for three years hd(|‘iij!Qgpvii^|j 

having decRled to follow tiu* medical prufessitMjfe 

went to Le}deu and nttended the lecture^ 

and ritcnini. In 1G05 lie graduated in phjlloBbp&y ani^ 

physic at Ladun, and in the h >1 lowing year; 

to Ids native place, (‘iitcring at once on ^ a;' 

[»racti4*e. ills M(Yfnniir,i( dcrY>7m^ 0 / 

1702, and in 170.) he was .admitted to the Rpy0^ Sdcioify^j^ 
to whose. Transtidinn^ he contributed in that>;,yci^' a paper 
on tile parasitic nature of scabies. In the eapO. yeaf ha., 
was also elect eil plIy^ician to St Tho!nas%Sib$jpltal,\^^ 
atipointed to read .anatomical lectures at 
Hall. Oil the death of RadclifTo in l7l4^''Me^d bectime^ 
the. re(‘ognized lieud of his [irofcHsion ; ,he Quee^. 

Anne on her deathbed, and in,U727 
piiysieian to fh'orge 11., Iiaving previousl^’^||Ti^ h^ 
that capacity wlicii he was prince ot died oft, 

February IG, 1754. Fur his place in zn^ 

science see Mkdkunk, p. 811 of the pre8^h|^''^t^e. 

I resides tlie AMianical AccfHiat of Poiaems, a second'* 


I edition ;ip]»eareil in 1708, Mciid published Intpsrio, 

I aW/.n' ct Loan t/^ (^)/7)om ZfirnttaA (1704b 

i Shnrt J'Jtsri/ti rsr cwicerning Peatila'nHal’ 

I fo hf' used to prevent it (1720), De 

' ri747), Mrdirn Saera^ sivfi dr. MorhU BihUU 

'/tir/iiorffiitor Horn maitariiiA (1748), Oni *'nd 

Monita U Pr^erpta Medica (\7h\). ' 

.appeared in 1765. .‘ , 

MHIADVILLE, a city of the seat 

of Crawford county, FenotyWaui^lfjt^'wel^ell- tank of; 
i French Creek, a tvibutanr of raf 
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the janction of the Fthnliin Wnch with the niaiii line of 
the New York, Pennsylvania,, and Ohio Railroad, 102 miles 
from Salamanca; . . It is a welj-bttilt town, maintains a 
large trade with the oil rej^oW^d has railway and other 
machine workSi^gloM Wrks, woollen mills, and [>apor mills. 

The MeadviU^" theological school was establislicd l>y tbo 
.pnitariahsHn lSif ; and Allegheny College, opened in 1816 
>8 a Presbyterian Church institution, lias been carried on 
since 1833 by thel^ethodist Episcopal CJuircli. ^fead\i]le 
^was founded by. General David Mead as a ff^rtilicd in 
1789. In 1816 it had only 400 inhabitanis; lait ilic mim- 
.ber. was 3702 in 1860, 7103 in 1870, and 8S(;o in is.so. 

MEASLES {Morhilli^ Ihibfolit \ Cerman, ; 

■‘French, an acute infectious disi‘M e onuuin- 

mostly in children. It appears to have been kiu.wn in an 
an early pdiiod in the history of medicine, imnliiai l»eing 
made of it in the writings of llhazes and otln iv ef tlie 
^Arabian physician's in the lOth century. Iwu* lonj:, how- 
jDver, its specific nature was not recoi*:ni/,etl, and il wa-. licKl 
‘to be a variety of small-pux. After tin* m^n idi nlitx ot 
'those two diseases had been cslablisin'd, um'DsIc'^ and 
^scarlet fever continued to be confoundt*d wiili c.m Ii ntln i*; 

^tid in the account given by Sydenham of of 

measles in London in 1670 and 1671 il. i.s c\i<h tii that 
,.eyen that accurate observer had iu»t a.s yid <*loaiiy p^ ^c(•i^^•d 
jilt^eir pathological distinction, altliough it waadd sum lo 
^tovobeen made a century earlier by rugrassias. a ph\.m ian 
;bf Palermo. It is only within a comparatively ira-f-nt p( i ind 
'that measles has come to bo unha'i^ally ri‘g:ir(l'*d as a 
distinct and independent malady. 

Xlko the other eruptive fevers (cxantliemnta). lo which 
of diseases measles belongs, its progre.-u i.-? mark* d l*y 
^Veyeral stages more or less sharply dclinod. 
fc*'., After the reception of the contagion into llm sy dem a 
of incubation or latency precede.^ the dc\ il »pnii nt 
iTpf. the disease,, during which scarcely any di.*.t'ii]»:iinc of 
[^hp;-health is perceptible. This period appears to \ ary in 
fjddcation, but it may be stated a.s generally for tr.»in 

1,^4' to fourteen days, when it is followed by the iava-ion 
i;of the symptoms specially charactevislic. of Tne:c l» The 
S&nsist in the somewhat sudden <»nset of aenti* (.danli of 
the mucous membranes. Sneezing, accompanicti with a 
iVatery' tiischarge, sometimes bleeding, from the nn c, 
f^dness and watering of Ibo ej'c.s, (•oin;h <d’ a .vlmit, 

^freepa'ent, and noisy cliuracter, \vith little or ia> e\pccioia- 
^!t|ba/',lib$0^enes3 of the voice, and oecasUmally sickoc'.. ami 
^'diatrho^ are the chief local plmnonit'iia ol tin . st igc. 

5® at aloU^, with the.se there is* well-marked febrih* «li tmb- 
the temperature being elevated (IOl^ -ItiT K), and 
.pulse .rapid, while headache, thirst, and iv^ths-m .s^ ait^ 
kj^ally present to a greater or Jess degree. In sonn* 
ijt^thnees^, however, these initial symptoms are .*^0 ;-!i-jht 
'nthat they almost escape notice, and the child is allnwul to 
^Sociate.with others at a time when, as will be, altcrwiir.U 
i^eei^ • the contagion of the ili.soii.se is most active. In 
Vjpare caisos,. especially in young chililren, convulsions n^^her 
or OGCUr^iu the course of, this .stage of inva.sinn, which 
.^lasts as a^ tale fftr four or live days, tlie febrile sym] dorns, 
y. however, showing some tendency to undergo abatcmmit. 

Rafter the'sepond day. On the fourth or liftli day after the 
|; iuvasioi^^ sometimes later, rarely earlier, the characteristic 
^%tupti0n''ap;^j^rB on the skin, being first noticed on tho 
. brow, ch^^^.^in, also behind tho ears, and on the. neck. 

?it eppaiat^iof small spots of a dusky red or crimson colour, 

^^islightly 4^vati^ above tho surface, at 6rst isolatt'd, but 
iWdingto beteomp grouped.together into iiatchosof irregular, 
outline, with portions of skiu frt'c 
‘the^j^|>i;iou^,;intorvouing. The face acquire-* n 
and 'iiloatedT appearance, which, taken along with 
^ll^iatatrliol th$ and eyes, is almost characteristic. 
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and renders the diagnosis at tbi^ f^tage a matter of no 
difficulty. Tho eruption spreads downwards over the body 
and limbs, which are soon thickly studded witli the red 
spots or patches. Somotimes thoM* become continent over 
a considerable surface, giving rise to a hu ger aica of uniform 
redness. The rash ctmtinnes to come out for two or three 
days, and then begins lo fade in the order in whii h il tii\st 
showed itself, namely, from above d(»ivnwards. ])y the emk 
of about a week after its tir.st appearaiici* scmc^ ly any trace 
of the eruption remains bt*yond a faint .^tainiiiL': ol the .-^kin. 
Oci-asionally tinring eonvahi.sceriec .-.light jKcling of the 
epidermis takes place, but much le.ss treijuently uiul 
di^tiuelly than is the ease, in scarlet fe\er. At the com 
inencenient of the eruptive, .stage tiie. lever, entnn h, and other 
c.onstiluliuiial disturbaiict*, which were present fidin the 
beginning, become aggr:ivate<l, lhf‘ teniperatiin* often 
ri.-'iiig to lOo or moie, and tliere is headache, thir.st, 
furred tongue, and .son‘iu>.s of the thn»iit, upon whieli red 
patelu'.s similar to tlrnsi.' nn the rmt.iee of the body may 
be observed. The>‘‘ s\ mptiuns usually deelim* as sotai a.«i 
the rash has attained it-, maximiiin, and nft* !! Miere oc<‘ur.s 
a suddt‘n and • xten^lM* tall of teinperatiiic, iudi»'iil ing tJjat 
the crisis ol the tlisc.i^e h l>f| *5 rr.ifhed. In favonr.iblu 
cases eouv.ale.seeneij pi oct fls r.i[i!.ijy, the p.ilieiil feeling ['cr- 
feclly well befon* thi' rc-h 1 a-^ tad( d fioiii the skin. 

Meii.^'les may, Imwever, (M'Ciir in a \erv .‘^evere. or 
nialign.int form, in which the s\mptoms thnsiglmut are of 
npjent eharacl<*r, tin* rash but fe* i»ly d(‘N <*loi»ed, and I'f flark 
purple hue, wliile, there is gieat }^^o^l^alion of sliength, 
aeeompaided with intense eaf.irrh of tin* n' <[»iiatory i»r 
g ea ro intest in.d mm-ou.-* membrane. Such ea.ses, alway.s 
of seri«»us im[>oit, ai’c ha[>pily rale, oceiirring mo.4l\ in 
cir«aimstances of bad hvgicue, l»ol]' a.' lejard-- the imlividual 
and bis surroundings. ( )m the oIIut hand, ca.-cs of measles 
are often mol with of .-o mihl a foim Thniughnnt that the 
p.atieiil can scarcely be persumleil ti> submit to Ireatimmt. 

Measles ns a disf^a.M* d«ri\e'? ir.-. ehl-f impoitanei* in 
file view’ of me»lieal men fioin I he li^k, b\ no means slight, 
of <*cUaiii compliLatimis wliieh are apt to arise timing its 
ctmr.se, mov" espeeidly intlammat>.rv atl\etitms of the 
re<pir.itory t>rgans. 'I'iiese art* m»"-t liable. ti» ocmu* in lhi 
colder season^ oi 1 1n* \ c ir ainl in vei y ymiig and delicati 
clulilreii. It lia.s ]»een alieady .-'tati'd ll'at. irrit.ition of tilt 
re.'-[»iratory passages is one of the ni{*ti mi.^ chm .n tu ist i( 
t‘f measles, but lliat this sideiiie.s with tin dielim' of (hi 
ciuplion. Not uufrequeiitly, hoW('\'-r, tin-.'- swiqttom.s 
iu.-tead of abatii e', become aggi':i\a1etl, and bronchili.s o 
the c.qdlhiry fi>rni ( v**' ItuoNoMi t,«'r pin mm'uia, generally 
of the ditfe.se or lobular variety (:mm' IkMa .MoM \ ), iiujiar 
a gravity to the ease which it did not »>iigui.dly po^.se.s.s 
r*y far the greater [uopuition 'U* the moitality in measles 
i- due to il-i cornplieal ioii.s, of which tlni.'^e ju.-t mi ntiouei 
aie the most common, but wliich aUo include uiilam 
m.doiT atfeeliniM id’ tlie larynx, with att.icks vesem 
bling eron[», and al.-o diarrlm-a assuming a dy.^enterh 
ch.ir.aeti'P. Or tlu're nra\ remain as direct re.Milts of tin 
ili^ea-i* chronic ojihthalmia, orilisehargi* fioin t he « :ir.s, w itl 
dcafiie.ss, aral occa.*-i«*iially a form of jaiigreue atredim 
the tissues of the month or cheeks and otlnu' [ irts id' tin 
body, leailing to disligurement and even endani: ‘ring life. 

.\part, however, fnun those immediate risk.-, it des< jve 
to be borne in mind that in meiishxs there 'ijipcars to l)e ■ 
tendency in many cases for the di.sea.-e iuleavt* b» hind \ 
weakened and VII Ineniblo condition of ttm emiiial health 
which may render children, pn‘vionsly mbioi. •i.-iieatr- am 
liable to che.d. complaints, and is in imt 1 fi w m-t mces t!i( 
precursor of some of tliose tubv renlai to whirl 

the period of childhood and youtii ^ 

These various effects or soipuhe of measles plainl; 
indicate that although in itself a coiuparatively inih 
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ailment, it cannot safely be regarded with iuditterence. 
Indeed it is doubtful whether any other disease of early 
life demiiuds more careful watching as to its influence on 
the health. Happily many i)f those attending evils now 
alluded to may by proper inatiagonient be averted. 

Measles is a disease o( the earlier years of childhood. 
Like other infectious nialnilie^ it is admittedly rare, though 
.not unkinnvn, in nur.‘)lings or infants under si.v months old. 
It is comp-arativoly .^^‘Idoni ind with in adults, but this is 
simply duo to tlii‘ f.ict tlial most persons have undorgono 
an attack in oarlv lil’c, sim o, whoro this has not boon the. 
case, the old sJilK r i.Miunlly witli tin* young. All raros j>f 
int'ii ap|)o:ir liaMo to this di-'Caso, proxuled that wliich con- 
stitutos till* o^fiitial factor in its origin and spread exists, 
nann ly, « onta-ion. Sonn* countrios enjoy long iiuniiinity 
from oiiibri‘iiks of nn'iisles, but it has frequently been 
found in sueh eii'^es that when the contagion has omv 
bet-n iiiliod«iei*il the disease extends with great rapidity 
’ami % ii iileiiee. 'I’liis was shown in two welbknowii in- 
slam’i's in iveeiil times, n inn ly, the ephleniie in tins Faroe 
Ll.iinlsin lS 4 b, wlien.*, within .six niontlis after the arrival 
of a sinude e.is»* ot measles, more than three -fourths of 
tini entile pu|mlation Wi re attacked and many [lerishetl ; 
and the similarly }»rodin ed and still iiioie destructive out- 
break in Fiji in in wlncli it was estimated that 

:ib*)ut oiii* fourth of the inhabitants wi‘re cut otf by the 
disea-c within a [*eriod »*t about thiee months (see Fl.ii). 
In both tlie-e la.se^ the iU'eat inoitality lia.s bi eii a.siaibed 
to the i'ompruMUous ut the malad}, specially indiieod 
by <»vor erowdiiiL*, by insanitary sunouiidings, the absence, 
of [»ro[»er nourishment and nursing for tin* sick, and the, 
utter [nostration mid tt*iror of the pe(»|»lc, rither than to | 
any marked imiliumincy in the type of the disease.^ Xot * 
ii few autliurities, liowever, wliih* fully recognizing tho 
baneful eh'eet of ihe-e unfavourable conditions, are y<*t dis- 
po-*eil to luld tli.it epidemics of this kind, when oienning 
in wdiat might b«* tenm-d a virgin soil, are apt to po'-sess an 
innate seveiity. In many lands, ',uch us tho Lnited Iving- 
doiii, me.i.di-s i' i.m ly absent, e-qw-cially from large eentns 
of [n>pulati >11, wlieie spunidie ea.ses are found in greater or 
lu's iiiiinber at all si'a^on.-*. Kvery now' and then ejiideinics 
arise from tin i\ii n>ioii of tlie dis>asc among llio.so 
members «»f a community wln» have lUit been in some 
measure [)ioti*cleil by a [ucn ious att.ick. 'rin*re aie fewr 
Kli“.e.is«*s so I .Mitiij^ioiis as niea-les, and its rat>id s[)rcad in 
epidcniie onliueaks is no »loiil>l due to llic well-a'^certaiued 
fact that contagion is most potent in the earlier st.ige.--, even 
before it^ real nature has b'"'!i iw inci'd by' the chiiractei istic 
appearances on the skin. Uem i* tin* diflicully of timely 
Isolation, .ind the i>*adine-,.s with which tlio dise.isc is 
spn el in schools .iml fiioirn-s. 'riiere is little doubt too 
til. it the contagion may l)i* eai ried tioin one place to another 
liy |)ri>ons theni-elves nn.itrectffl, a< w *11 as l)y chithing, 
itc., althoiiiili it-, tenacity and .ictivity in ihi.s re.spect is 
apparently much Ics.s ni.iikcd than that of small po.x or 
bciirit't ie\**r. ( )f the n.it'iio t»f the infe,cting agent nothing 

certain is known Itecent in\»'.*^tii4:itn>ij.s into tin: mode i>f 
origin of oih i ^ 111 the acute infectiou.s diseases, ainl the 
discovery in the bio al and ti.^.sne-i in the case of siane i>f 
them of low el loims of oiganic lite (bacilli), wliicli can be 
isolated and c.iii bv imi. 'il it ion be nia<le ti; coiuiuunicate 
the particular m ilady to whi- h they ar.: related, give 
countenance to th- opinion, now widt'lv «‘nlertained, that 
the inb.^.ting princij»Ie of the exanthemata is of this 
iiatuni. The subject, however, is still umler iiive.stigatiiui, 
and more inforinatiuu U wanting before detiuitu Btateincnts 
can be made. Second attacks of measles sin* occasionally 
ubibrved,,J.>fit they arij rare. 


^ * A'ian.ikaUnjmt oj the JblpuUiaioLn>ji(.uL >njLUty. LoaUuu* 1577. 
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TreaiilieiiU , — ^The treatment of measles embraces the 
preventive measures to be adopted in the case of m 
outbreak by the iBolatioii of the sick at as early a period 
as possible. Epidemics have often, especially in limited 
localities, been curtailed by such a precaution. In families 
with little house accommodation this measure is fret^uently, 
for the reason already referred to regarding the communic- 
able period of the disease, ineffectual ; nevertheless where 
praetieablo it ought to be tried, for it is a grave error 
needlessly to expose the healthy children in a family to 
the risk of infection under the idea that they must 
necessarily take the disease at some time or other. The 
iimith'cted children should likewise be kept froi^^ *8011001 
for a time (probably'^ about three weeks from the outbreak 
ill the family would siillice if no other case occur in tho 
i util**' III), and all clothing in contact with the patient 
.shonlo i)c subjected to disinfection or thorough washing. 

In extensive epidemics it is often desirable to close the 
scliools of a locality fur a time. As regards special treat- 
mriit, in an ordinary case of measles little is required 
bi‘yond wliat i.s necessary in febrile conditions generally. 
Coidinement to bed in a somewhat darkened room, into 
wdiich, lu>wever, air is fri’cly iidiiiitted in such a manner as 
to avoid the risk of tlraughts, light nourishing liquid diet 
('oups, milk, A'c.), uiul milil diaphoretic remedie.s such as 
the acetate of ammonia or ipecacuanha, are nil that in 
necess.iry in tlie febrile stage. When tho calaniud 
.-;y uq>tnnH arc very severe, the hot bath iw warm packing to 
tins body generally or to the chest and throat afford relief, 
:iml the .sjiim*. mea^ures may with advantage be adopted 
.diould tho eruption l>e but feebly developed or tend to 
n‘cedo, and especially should convidsious set in. The 
Muious chest compliciitiona of measles are to be dealt 
with by those measures a[)plicable fur the relief of the 
particular synqitoms (>ee lluoNomTis, Pneumonia). The 
inhalation of va[)our .;ud the use of tlie preparations of 
ammonia ill 0 of spi.>‘ial ellioacy. I )iarrh(jca is treated by 
the usual reinc'die.s Iiuluding carefully udmini.stLTed doses 
of l)ovcr s powder, cliidk, Ac. During convalescence the ^ 
[mticiit must be gminled from exposure to cold, and for^ 
a time after reci^vi ry liic state of the health ought to be 
watclicd with tin: view of averting the evils, both local and 
constitutional, wliich but too often follow thi.s disease. 

m>ui N (iiof/nl/t, or ItJ/fideuiic Jioatola) is a term 

applied to a coutauious eruptive disorder lifiving ccrlain 
points of resemblance to measles, and, according to some 
observers, also to scarlet fever, but exhibiting its distinct 
individuality in the fact that it protects from neither of 
these diseases. It uciiurs iiiost conimuiily in children, and 
is occasionally seen in extensive epidemics. Beyond con- 
lineiiieiit to the house in the eruptive stage, which, from 
the slight symptums experienced, is often difficult of 
accoriipiisiiment, m» special treatment is called for. There 
Is little doubt that the disease Is often mistaken for true 
measles, and niany of the alleged second attacks of the 
latter malady an*, probably ca.ses of rothelii. The chief 
points of dilFeience are tlie following : — 

1. qiie ub'it'iin? ol ilistiiR't picniuiutory syniptoins, the slug** of 
iiiVii.'-ioii, wliir.'ii in iiR'ci^Irs is usuully of four uuys’ durntion, und 
iu.'cnmp iuir.l with \vi‘lknuiiki:il fev»*r and catarrh, hoiiig in rothcln 
l it 111 I whtjll, .iltsfiit <ir exceedingly slight, enduring only for one 
I lay. • 

ii. Thu eruption of lutlieln, which, although as regards its locality 
and loafiiKO' of |)t-ogn:s.s similar to inpusles, differs somewhat in 
its appearuiR'c, the spots being of flinaller size, paler colour, and 
with less tumlency to grouping iu crescentic patches. Tho rush 
attains its maximum in about one day, and quickly disappuais. 
'Iheio is no acioinpunying increase of tem;^>oratUre iu this stogu as 
iu iiittHsles. 

3 . The milder character of the symptoms of rdthaln throughout 
its whole course, and the of complicatlo&s and of liability to 

^ubs^;qUl•nL impairment of health such lA have been seen to appertain 
lu Uicaslei. y* 
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MEASUREMEN’T- Wo propose in the first place to 
enter into some detail on the fundamental principles of the 
theory of measurement, and in doing so it will be necessary 
to sketch the very remarkable theory establitihorl by 
Hietnanii and other mathematicians as to the fuuiidations 
of our geometrical knowledge. 

Every system of geometrical measurement, as indf^od tlu 
whole science of geometry itself, is founded on the [>os.<si- 
bility of transferring a fixed figure from one part uf spare 
to another with unchanged form. \Vc are so familiar with 
this process that we are apt not to realize its im[n»rtani.Mi 
until very special attention has been directed b> the Mi])jrrt. 
We thejefore propose to make a logical examinution nt‘ ihc 
nature, of the assumptions involved in the [*o>>ilality of 
moving a figure in space so that it shall undergo no altf r.i 
tion. We shall find that wc recpiire to pustulate ri itaiu 
suppositions with regard to the nature of spam autl tu the 
measurement of distances. 

It will facilitate the conception of this somewhat dillii iot. 
subject to consider the case of hypothetical n asouiui' ix 
which Sylvester described as being iiilinilcly att* final* d 
bookworms coiifiiicd to infinitely thin sheets of paj^ r. We 
suppose such two-dimensional beings to be al)Milut*‘|y 
limited to a certain surface, 'riiey could lia\c no roue p- 
tion of space except as of two rliiiu-udiuis. The rfiuvi iia ut 

a point would for them form a line, the movement ot a 
line W'ould ftu*rn a surface. They coiiM coiuhict their 
measurements and form their geometrical tlicories. They 
would be able to draw the sllortc^^ lines between two 
points, these lines being vvliat wc w'onhl call geoilc.^ifs, 'fo 
these two-dimcn.siuiiod goonudairs gcndc'jics waiuld {.Mi^sscf^ 
many of the uttribiitcs of straight linc.s in onliimry ^[^alc. 

If the Hurfactt to which the beings were eonlincd were 
actually a plane, then the geometry would be tlc‘ ^aine a^ 
our geometry. They would find that only one .vii.d-jit 
line could be drawn between two [»oint-», that tin on- h a 
point only t>ne parallel to a given line e»jnl(l b** ili iwn. .lud 
that the ends uf a lino would never meet even tliuUeh flu- 
lino be prolonged to infinity. 

Wc might filso su[)posc that intellin'Mil being.s lonld I 
exist on the surfacy of a sphere, 'fheir "t h>ii‘ | 

between two points W'oiild be (ho arc of the great tin l.- ! 
joining those two points. They would al.‘^o liml tint a ! 
second geodesic could be drawn joining the two p-.iiii-, I 
this being of ooiir.se the remaining part of the gre.it < 

A curious excciitioll would, howev<*r, be jnesented by tm. 
points diametrically oppo.site. An inlinili* niiinber «.f | 
geodesio.s can be drawrn between these tioinlA .iinl all those j 
geodesics are of equal length. 'The axiom that llnir - 
one shortest line between two given iioints would lims not | 
hold without e.veeption. There would In* no parallel lims | 
known to the dwellers on the .sphere. It would be tonnd ' 
by them that every two gemle.sies Fnu.■^t inlei.MX-t, not 'ud v in ! 
-One, but even in two points. The .sum of the three i 

of a triangle would for them* nut be eonstant. 1» wt.uM 
always bo greater than two right angles, und would im i- i • 
with the urea 0(1 the triangle. TInjy would tliin h.iM* i;** 
conception of similarity between two geometiiciil fiirni' of ! 
different sizes. If two triangle' be constrneted w hn h h i\'- 
their sides pro[)ortional, the angles of the linger tumid** 
would be •greater tlrm the ciuti spouding angh-s td tin* 
Biiialler triangle. 

It is thus plain that the geometrical axioms of tlm sph* le 
dwellers must be very different from those of the pi im* 
dwellers. The different axioms depend upon the diiieuni 
kinds of spatse which they respectively inhabit, while their 
logical powers are identical. In one sense, howevm, tlu* 
dwellers ou the sphere and on* the plane have an a.xiom in 
comuion. In each case it will be possible fur a 
he moved about without alteration of ite dimeusims. A 


spherical triangle can be moved on the .surface a sphere 
without distortion just as a plane triangle may be moved 
ill a plane. The sphere-dwellcis ;md tlio plauc-dwcdlcrs 
would be equally able to apply the toe n» t om^rinjiice. Lt 
is, however, possible to suiqiose rcasoidug beings confined 
to a space in which the tiari.'-'liition <'f .i rigid tignie is 
iinpn.s-dblc. 'r.'ikc, for instance, tin* -iirf.icr .ii :m < lliponiil 
or even a .spht-ioiil .siich ns the .siirlm'i ol lii** »‘.iiih 
.\ liianglo lirawn on the esirth ut the cqn itMi* r<»u!'l imt 
tr.'iiisfrnvd ti» ill'* ^nlI•lcl*ot the ciuth ncii ilu ["'ii* ..iid 
> 1 ill prc.^civf nil it' .‘ulrs and ail its inl-o i 

ll .1 .''Urfuct* .niiniis ol .i figure btu'ng nio\ c.l .d'oiit t I ilioi.m 
.IS still tt> lelaiii all it^ rad'-s and all ll aii.clc’i iin.’dtm'd, 
then that surface inii^t po.'^.M*‘^s ccriain ^pc i.d pru|>eiii 

be >ho\\ n that, ii a surlan; i . to pn.* m*-s t Ins pi "p' l t> , 
a ccitain function Known as the “nn*i^nit* ot ciirvatnie ’ is 
It) In* constant. The im*a-.iire of eiinalnio the rcid'iiiucal 
of tln^ piiulnct of the '.•ie.ile''t anil lea-^t ladii of cnrvalure. 
We do not now' t-nti a* into the [nnot, but it i> hiillieiently 
o!»\ioiM tliat :i, spheii* .'f wliieh tie- ladiii.s I' tin* ^leomctric 
mean between the, gii‘.tO ^t and I' .i-tt ladii id • iii’\ itnrc at 
e.ieh [loiiit will to a lii^e eMeut I Mill it' tin- 'Miaaei*, s<i 
ih.n a poitioii oi th • .-.nitaee m tin* nei'^^id 'Oiirliood of the 
! point will, generally -p. dviiej, Imm* lii.* nee em\ it me as 
1 tin* .-qilleir. If l||.‘ |di le thn> d*l "I liiiii- d br ill- ^ illi'J 
j 'rail the different j>v»iiit . m On mPt th. n thi* iur\a 

I tur.* of tin? iliff‘'’ii‘id ol t! • -'ill':' • uil! on tin- wlndi 

! I**, endile that of the -pi'' i'** '"'d ih-'ieton* no e.nniot lx- 
j .-mpii^eil th:it, th“ '>iirl .'■•* siriL'’ Oo' piopLi'l\ will 

1 .adroit tint lii'pl.ieeinen' . *' - inji*l ib’iio* th !••.;: wiMioiit 

j •lei.iiigenieiit ul its foini. 

I We arc* lliius ctdnlii l- d (o a kind of m f i< •• t in* .''‘ 'inetry 
I ol uliieii is siiiiil.ir t»> tli.it ot tin* |l:' e. l-iii m wirndi tlm 
i ;'xioni of paralie].s doi.s md liold -..nd. !n tin 'anfaM 
I lie* ni. lii of cnrvalnre at .-n ly p ein li. \e oppo^jt-* -agii', 
j <^o tint the me.H'nne ot i niMituie w ho h .'"i o ba I lie plane 
! .iiel po-ili\e for the sjde're 0 n**,’aO\'* t's 'he .-lUlacc now 
j nndiT I oii.^iilei .it ioii. ri'M ii.l’n* ie' b-*' n ( ill'.'d tin' 

“ p'nnl.KplnTe, ’ and nilm * li i . i n t ‘i\ * -t n.. > * m 1 b\ 
r*elt r.nni. * In the gi "le* t r \ of t vv • mIiju’ •. we ran thus 
h. nr- either a plane ora .-j-heie oi a | - i «h' [ini' whuh 
< liar:ictr*ri/'ii by tli*- pn>peily tli.n a '■mt;ii.* nia\ br*. 
nu»\i'l ab'Mit in all diieetion-. williont .inv I'h.'jnje eiiln-i ui 
t In* ll nglli.'i ot it-: line-. 1 ) 1 * in tin* ^ o! ii- .n.ele:. 

'Idle ..\ioin W hh ll a - Mini'M Oi.il 1 loi »* i . • 'ol \ • 'ni* od- - le 

r-'Min- '‘ting tw i» poiiil mall. ^ idV tin p' n;** :jnd lie* p-’i udo- 
■'phv 1 • fioiM the .'pli'-i'-. d'he axiom ihi! ..id\ on*- pnallel 
r.ni b-doi^Mi tlnoU':h a ■ji\eu |.oii»i i - a emn line inaiks 
idl lie* plane troin l]i* p -eudo .pli* i •• I h” ’_"oi.:e‘iN o| 
Miielid IS ihm .s['i ei.dU’ « ll n .'-1 ' I !.' ■< I . mon ■ nl oneii'. - 
:il»h: g'oinr-trie: ol 1 w o dnni n - lot: . b \ ll.. I .»! !• 'W tliP', 
a\ioim f 1 ) th ■ ni'-lilil\ id Oe.d •i.tii--, t i t h'* .-ileal'* 
ai'odf'ii* bi I w i I n two point , Pb Mu* r*\ i.-^leiiee ol ^.nalleb 
A \ery mien liiiL: ;ne‘'unt of Mn- iheory will oe bnmd 
Ml t d I tl ol ll s /,f . / ,n ' i o/ ' / \ "1 i. [• .'» I n \\ e .* h.ill 

l.*ll-»\\ to ‘Mine exit Ml th** in*ih"d eioph»vi.d b'^ him in 
oi.i i to obt lin iin id'-.i of Lie nnpoil.inl <:uin'.pl''ai v lie Ij 
i I died tlm **iui\iUm* oi .--j»aei‘. ’ Siipp"- * l geoih .-ic 
i*e diawn on .i ^ant.lM* of i oiedant enixariii'', Tien .i 
]•:••• e of the -uilaie .nljoinnig lliii giodi-ie i...t be .-lal 
.iloiej the i*in\e mi .n .ill tin* time to In m « I- * oidaet 
iheiewilh. If the pieet* ol .-lufaie Im* leiiii 1 *' lai.ir 

-'ide id the geod'-'-ii* it. will -till tit h n ■ V 

• 

' ./, i nir ! h, t hi, nniP iffOtchi-! I ‘ , 

t'M.s; **'l't.iiia ea.'l eii' mail- de/li .. . ’ i. ■’ ; e n*. ’ 

lit Mi'i' uitfiit . -<*i ii. luMi. . 1 . i'l' .• ' : ' ■ a: * : 'la^ • 

ll- .-ll ion iiH * I h hy J. H*.*:.! . m. « ' * - ■ i- 

.t A'i»' '../e, Unij. V , ISCy,' Aji i \ i- * ut.i 

ef the whultt subject will be Ibuiul in Hciir-.elto t'- LtCtures on 
Hcientijw Siibject$y translated by Atkiusoii, Loudon, 16S1, 

W). •2i’ ll. 
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line possessing this property is call^ ‘ by VLei^itZ', a 
straight lino. > It oan be easily shown that a geodesic' 
drawn on a figure will also bo a geodesic' when the 
figure is transferred to any other position. Suppose that 
the figure be divided into l^^o parts A and IJ by ,,the 
geodesic ; then the part B can bo niovc‘d round so as to lie 
upon A, and tlio boundary lines of the two portions will bo 
coincident. Now let tlie two parts while superposed bo 
^ translated to any otln r posithni, then tlie piece ]! may be 
slid off and bnok to its original jmsitioii with regard to A. 
It must still tit, he(*:iii>e the whole figure iniglit have been 
translated bffore tin; subdivision took place. Jt follows 
that the division between A and B havinj; been a geodesic 
in it'< nriij;m.il position will coiitimie. to bo a gcode.sic 
however the tigiire may be translated. 

In a siinilai’ way we obtain the eoneeption of a plane. 
AceiH-diiig to r.eil>nitz’s delinitiiui a plane is a surface 
sueli that if a pi>rtioii of the space contiguoii.s tlicrett) bo 
slid along the surface it will eontimioiisly fit, and if llio 
portion of spaci* be transferred to the other side of the 
‘Surface it will fit also. This doHnition has no meaning 
except we assume that the bodies may be translated in 
space without derangement of their (liiiiensions. From 
any point we can ima'j[ine a doubly iiifinite number of 
geodi'sie-; radiating in ;dl directions ; if a plane be drawn 
through the point, then all the gcoilcsies touehing the plane 
/it that [M)int form what may be. calli'd a “geodesic surfaiu*. ’ 
It is shown that gi'odesic surface.^ of this description can 
alone fulfil the conditions by which jdaiies are to he 
dclinod. A doubly infinite number of geodesic .surfaces 
mi be drawn thrimgli every point. If a rigiil body be 
divided into two parts by a gL'odesic plane, tlien no matter 
liow the body be displacdl the plain* of section will still 
be ge.ode.de. The plane of section may be made to pass 
through any jioinl, and the body may then be given such 
nil asju'ct as sh.i.ll cause the section to coincide with any 
geodesic surface, throiinh the [loint, but this ncee.ssarily 
involv(‘s that the. section shall fit each geodesic, .surface, in 
other words, that <tH (hr t/tftt/rsir .s'itrntirs ah^tlf foicr <i rim- 
Sthtnf rurntfnrr. 

The point which w'o ha\c now' gained is one of very 
great importance. In our ordinary eoncej.rions of space the 
geoilesic surfaces are of cours!* our ordinary planes, and the 
common curvature they pos.^ess U zero, but the condition 
tlnit rigi«l liodics shall In* (’apalile of translation W'ith 
unaltered features does not rcipiin^ that the curvatures 
.shall be. zero, it merely ri'ijuires tliat the curvatures sliall be 
con.^lant. If wo add, how'^ver, the po.'^tulate of similarity, 
thou the eurv.ituros must he zero. The po.stulale of 
.similarity re(|nire.s that it sh.ill he po.-sible to construct a 
figure on any .scale and anywlicrc similar to u given figure. 
This practically includes the ordinary ductrim* of parallels. 
Lobatcbe.w.sky dc\eloj)(’d the sy.steiu of geometry on the 
supposition that the .space bail a constant curvature 
different from zero. In this geometry the parallels can be 
drawn through a given point to a given line, and, to quote 
Clilford 

“ TIm* .‘-Hill ihf t]ir<*e .nii;i]fs of n triiiiiglft is l^^^s till'll! two 
ricjhr jingl'‘s I'V m <iuiiitily |»ro]ifirti()ii.»l In tie* an-a of tin; triangle. 
The Nvlioh; of ihi'. m-nim li y Iswdikeil out in tile .style of 
and the mo a int* o ‘■ting i on* Insion.s air arrivrd ;it, juirtimlarly in 
tin; theory of solid ‘ji ur, in uhidi a .snrfarr turns nj) W'liirli is not 
plane ndativrly to th.il spiirr luit wliirli for the puipose. of drawing 
1igiire.y iiji^ii it is idrntir.il witli the Kiielidean plane.” 

The most compreliensivc mode of viewing the whole 
tlieory is that adopted by IJiemann in his cfilebratcd 
memoir “Ueber die Ilypolhe. i ?i welehe dcr (Jeoinetrie zii 
Grundc licgen,” l*S.o4 (Mlufmd. (hr h'Ovkjl. (ieurlhck lu 
Ci'ifluKf^ny xiii.).# The an.ihlicfd treatment of this 

' A translatinn of thin jiaper was pnhlidied hy Cliflfonl in Xfliwre 
(vol, viii. Nos, }83, 184, pp, 14-17, 36, 37), and has bwu reprinted 


Biibject pqsa^efi oiie obvious, advantage. ' T^yu 80 ;r 6 i 
symbols ouly^'jdmita.of deductioM^^pn ‘ jical pViii- 
:ciplei J tSqitly intrq;| 

ducing other' axioms in^|dditiQ£^&bM^ 

Htarted._ 

Magnitudes , wbicli have only. pn^;^;j| 
the tlieory of mcasuromont in F* 


length of a straight line may' ba^j^oh'S 
of a ono-dimensioned magnitnqei ' ' ' 
moving particle, the temperature of a| 
electric resistance of a metal, all thes^' Ujn 
are instances of onc-dimensioned maghitua 
of whi(!li is to be expressed by a single^; 
there, may be magnitudes which rcquil ' 


it:illustratl(» 
lopity of ' 
I'body, thA‘ 
otheraiv 
j^^fthe.measurd . 

single measurement for their complete spejcifi,^U&; ! Takei' ’ 
for instance, a four-sided field which , duly ' 

.siirvcyejj. Of what is the measurement field tij 
consist'/ If the number of acres in tbo,;fiwj& all thai; 
is required then the area is expre.ssedby 'a8im||j(Efrofcrenco,^ 
to a number of standard acres. If, howeves^v* Jjie entij:4 ■, 
eirciimstaiicos of flie Held are to be brought ihi^.vieW, theiev 
a simple statement of the area is not sufficiiift It 
bi* easily shown that the surveyor mu)st aScpiftain. ^ 
in(k[iendent. qiiuniilie.s before the details of t^^shhjpe of th^.; 
tield can be iid('qu;itely defmed. Four of.^hOSO qh^ntlticif ;! 
may iiaturidly be tlie lengths of the four sidoofj|hO;fiel|^a 
the fifth may be one of the angles, or th6^arQa,^0r'|hel^^^ 
of one of the diagonals. S}ieaking gonorallyj-^i'nmy 
that (i\e distinct meiLsuromoiils will bo iiecessi^: tO d^'u^ 
the Held ad(‘qiiatcly. The actual choice of tJiP "pjaHlculisi^f 
measurements to bo made is to a great cxtjmt arb|trai;"*‘ 
The only condition absolutely necessary is that thejfVahi 
be all independent and free from ambigtiity.. On^ii.li.i' 
five (jnantities are ascciiained then all the Other' featU] 
of the Hgiire are absolutely detormined. For inatiince^U 
four sides and the diag.uial being ascertained fey me^ftiwi^' 
meiit, then the othi*i' diagonal, the four angleSiahd'thp 
(‘an all be computed liy calculation. The five qUautiU^- 
would determine evi i} thing about the j^eld except 
aetiml po-sition on the surface of the earth. 
de'^ired to have tin* Held exactly lo(falized ' celrtsimivip^ 
(piantities must be added. The latitude and ‘thejhuf 
of one s[»ccificd corner of the Held ’ woutd\icotiipl 
iiidieute that corni?r, while the azimuth' of one 
that corner would complete, the definition ..of 
AVe are thus led to see that for the complete deHll^JipU 
every circumstaueo relating to the shape and*^; 

its locality eight diffi'ri’nt measurements have l^,£r^uired,.t 
'J’wo .sets of eight me:iAurcBient.s differing in auy particular 
can never indicate the same field. It is vl^ty ' important 
to notice that the mnuhry oi quantities reqtl.||ir^ is quite 
independent of the particular nature .of the hi^^l^rementV' 
adopted. We might for instance have 
the latitude and the longitude of each of.the^* 
of the field. On(!e thc.se quantities are knqwu, 
of the field, it.s area, its angles, and its 
been implicitly determined. Hero agai 
quantities are rinpiired to localize each oft 
so eight quantities will be required to 
whole field. " ' 

In tlie operations of analytical Jjg&ipi|tj 
nccu.‘<tomed to specify tho positiqj^j'^^^''"^^ 
relation whicih it bears to certaiji. 
of certain quantities, either altogether^ 
and partly angular, we are enabled’! 
of the point with absolute definitciji.^^ 
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are called tho coordmates of the point. In a similar 
thotigh ^more esitended sense we may 'use the word 
( coordinates " to express the group of eight magnitudes 
which wo haved(o;azid|to be'ad^uate to the complete 
#]»peci&catimi o| By^the tneasurenumt of the field 

^ in 'the most "sense of the term \^c moan tlie 


Suppose.tM^’obM^ia qjmplctely spt cifif d hj // < ooicU 
l^^natcs, then "'Jmtj'/difNreut group of u (»Kmliiut(s will 
^J'Specify a di^l^tt object. The cntiie gioup of sm h n]))( 1 1-. 
^\will form wMl^jSidi^ed a continuously oviLmh <1 m iiiitoKl 
'l^ttess. The Wended maniioldiu nuv W 

*convemej|itly* illustrated by the (onLLi)tion oi iun , tin, 
^ Various epochs of which are the clcnioiit^ in tin m imiold 
‘" ness. Space is a triply extended maniloldniNs wlnn *1 
' the elements are points. All coinmablu spli n iMm i 
xjuadrUplycXt^ndcd manifoldm ss. Alb omen )1)]( tinii 1 > 
' in space form a manifolducss nt nine dinun'^mn Mli 
'j^nnmbor of coordinates required to sp( tin ]•<) iimn u\ m 
^‘'^dlement in a manifoldncas w thus ofpial to ^li< nid< j *»i ili 
xnanifuldnea^ itself. It is impoitiiil to oIimim tint tin 
Aelemonts of the manifoldness may lx tlKiu 1 1\ ( s ol jm i • t 
^5‘io little complexity. Thus,foi in^tirui, tin ( mn iMinih 
confocal group constitute the (.lenient^ ol t Mti^h iv 
knded manifoldness. 

■^^^Tho essential feature of a siiu^ly oxtiudi d in miioldiu ^ 
that a continuous piogiess ot an (Knnnt cm tiKi 
l^j^ace only in two directions, eithoi ton\ nds oi 1 m( Iw ml 
singly extended manifoldnosx nui) l>u u Muhd 
^'Itself au element in a Uianiioldm s oi i liijin oidi i 
^jcA^Us the points on a riiclu lonii a Mg^I) < \ti ikIliI in iinti j«l 
while the ciiclo itsell is ono ih un nt ot tin ni nnloi t 
which oousi^itH of a seiics of (omt ntin onh li 
Omtem of concentric circles may in like in mnu 1 n iii • I 
^>n element in the m.inifoUimss, whidi miino I'l 
I^Stoms ot concontiio (iidcs uiiosi (uitu > ]> il n 
Jj^Veu line. Wo are thus led to <onune ot .i iniilti|’v 
^"^;H{!sndod manifoldness us made up bv the muu i\( (om 
i^pWition of singly extended niauifoldiu^Ht s 

It follows from the coucc[>tioii ot a n. untoldin s tl it m 
;iPte;caS6 of a singly extended nianiloldiH ss tin po itio i < t 
decent must be capable of beim; i omph ii 1 v i din I 
Mjy a single <iuaiitity. It Ik ’COIIRS liatri ll to is^in I itl N’llll 
elomont of the manitoldncs . «i spi ml minu n d 1 1 1 1 
These magnitudes may \ai) lioni /. i > / 

^lMi^*(l(iag(utudo will correspoud one i K im nt <»t tin in iniluM 
hl|iOi 2 Vtii 8 cly each element of the manitoldni i 
i^bmpletely specified whenever the a}>[Mopjiatt mimlui Ins 
assigned. It is quite possible to ]ia\ e thi> 1 1 it ion 
¥df ^pnmerical magnitude with the actual poMtion ot m 
^l^amout independent of any oidmaiy metiual id itn n'> oi 
system; it will, however, most usually In touiKi lli ii tin 
^Wbierie^^magnitudos Mu^en ai( sudi .is a«imit ot dm it 
^interpretations for the paiticular nianiloldm ss umin (on 
j^fl^eratiolfc^ iTlius, lor instant^', in the tasc ot tin s\st m 
f ft COnceutHe circles it will be lutiiial to assomli with 
(.each circle its radius, and the {msitioii ot c n ll ( III 1 in t'n 
^mS-nifoIdflfestSt will thus be comi)letel> detimd b\ tin i uliu 
also in th^' case of that singly extimhd mimfoldn 
l^irhich consists ^Of colours it will be imtin d to LinikN 
the, nfioilbdr which hpocitius each paiticiihi loIoul 
jUto waVe*longth to which that p.iiticulur coloui lom 
, ^ndfl. ' 

^ the e]lsm^&bf such a Iiuuifolduess i an loci ivc a simult m us 
^^^8placem^t> thelitis plain that to cat h ehment in tin lui i nI 
^l|KNatl|pSi'Wul OUtowto an elonunt in th(‘ sccuiitl ]iosititMi I i 
V'^sud p the puinsnmii magUittuleM COI related to thi. se t w o I ] in i 

^ 'Thorti! since the rclhnon must In uf tin* ountij-inu t\) n i 
^ UeCMSary that tbo msguitades a uud y must he couinti I 1 n 

'^j^lb^ofthetype 

"**" '*'^’^* ' ' iijiW^hn*<Jp+d» 0 . 


It follows fiom this that there are .i pur nf (kmetits whidi ire 
common to both systems, for if wi li uo the < quatiua 

{b t c)7 i 0 

Thu oij^rind] oqualioii m.iy hu uiilUii in tli fotin 
ai // I (A o»)j I (t- t u))v / I* , 

iiid wliitPM I ^ dll ft) mu ln\c this ( pi ll will 1 ] i dli imn 

|ijuuliili« foi tlj< two I nmiuoii chiin 111 \ ll i I i m^lv 

nuniixi jt displ i iiiinits win Ii n| I \ iih iJu 

I ( iiioi n tliii til two tiiini Hill lit I 1 i i t i mi ini 

111 ill I I II 1 ll Is I I I K I lilt 111 ol tills i n i \ 1 I J I t III 

III iM 111 lit ot 1 I I I * III 

1 1 In position ol 1 jioiiit is to be ddii il 1} tin • 

d) ndiii Iks III oil) 01(1)1111} (oridption ot diiHniilt 
111 ))o ilioii ot tin point 1 (hliind by ditiiM nn isim 
nil nts^ iinl till! it wmdd imtliittln miv iiniitiniii^ 

I UHinhnik hid ilu nl\ }» 1 ( lip [)0 <d tin idi i ot dl titni 
I "I In howi M K 11 ( I III t 1 1 tin < i-^i \\ t I in is iinn i 

pout in pni t> ll n nij 1 idv ib Inn I b} llmi piml} 

I iiunnin d ipiintitn It will b u{ ( d tlmt to <n li 

^loiipilllmi (ouidn it < UK { unds i m jmint, ind tliat 
( >ll\() (1\ I ) nlK ])( lilt will inii I ltd tlmi ( ooidin iti s 
nid no iinbi iiit> i toll pi ml 1 li I iP i loiisidiM 
turn wiM t'lliili linin 4‘iii ]»i It \ n w ^inli < isi is 
lli .\lnii tin p) ifi >n ot i | t d iiad b\ i lino 

I and tw ) ni li s, I m n Ii n i id ] i t i w 1! 1 now n 
null int^ niioiintnu tt> ni\ i\(Mniijll>] it ^ In tin 
( 1 st it would not bi tun til it 1> I in I olMt (olK pni 1 
loin ( it (ooidmilt , dllioii li (In loinii m i> In 
< oiiul 

It is mu 11 } to undiistmil di nl} tli inliiu <t tin* 
iqipo itions wliidi .m in id» with n Mid t > pm b\ tin 

i iiinplion lit I, / nid > / I tin i lordiniks 

d two [loinl t nnl f \ow < < n < I nu li'tiini- 

4 II b} a)j\ 1 iw ml > » / , I M II o I DiMlnt* "‘t 

N »I1 i\ tin 40 ndmP* ot t j iM It iiiii I tlnis bi* 

p Nil ] (4) ]M 4 (ud linn u 1\ 111 n i n i < nim 1 1 1 4 r \\ i}h 

Imiii tl) point 4/ to tin ]>omt / W tin i nn ( that 
pi(i u nnitiniioiis wlnii w b im i im d <'iit it j»oiiits 
I .0 14 pu 4 nti ll 1)} 4 loiilm lU It nut 1 1 4d i\ul tliat 
wi p)(4])( ill notlnn .i to pm win li i not nuoKtd iti 
tin t n t til it to I n ll pi mt 4 1 ii sj>on I in o up oi tlni 
4 indnitis To onn t\Uiit tin on du itnui now bdoiu 
Il will i| [>1> t4) ni\ otli I loiitimion in nnt bn s wliidi 
uijiim s tlm I 4 ooidiii iti s fi I tin 4 1 u ( j r [ li iln ilioii 4»f 
ilsibnniits T ilvi , lor IT) t iiiM , I iijiuii d 1 1 tl It i in 
|1 piiiiiul n 4 111 iiLl> b\ it ['till, mt 1 it\ nnl tiiid 1 C 

tin L ibui ([ll nitit 14 s III IV bi i(_,n I d 1 tin llnit 1 ociuli 
iiitis wbidi Will didiiMiniti oik i iniil li nn tin n t 
Tin nuinlol4liiL'»s coiupii m ill itiii n d 11 t 1 Iiowlmi, 
\4.i\ iliiki nt ti4)in (b m nniol In wliun mdi (ts all 
tin points 4>t spm J nbol tit t in miloldin s t s i-s no 
dmil t toiilmvnui , md i nb ot lliiii j td tliut tlmn nsion 
l)iit tin Ltiin Lption 4 I distniu tin but no [dm in tin 
nnun ll mniitoldin ^ 'Jin 1 dm to tin ib'ium tiom 
tin miuit d inmiloltliks ol ni>tlnng ]>ndld with iln* 
(OUtlpUo)J of JUlliltV Ml tin s| Mi 111 lllltoblllL lilt'll 

u 111 Ilk will bow tl t tin* toiit»[)tiou ot ‘ tlut nut ’ u 
4»iiii tiling id a spLiiil t^pc I veil in a time dim 4 11 loiiul 
' lontiniioiis inmitoldiiLss 

1lni4 ait ibo otliLi tlnti tliiiii iisioin d md 1 > ntmnon 
in niiitddiii sls turn wlmb tin ioidptnn ol di iint is 
d 4 > ibsiiit lak«,bi iiistantL.tln luii 1 Ini wlmli 
4 iiibi u ts ill tin 4 111 b s lb it 1 111 liL 111 in { 1 'Iln 

I omls 4)t ^iidi I III iiiitoldiu ss ail tin 1 1 1 b I’*! tlnu 
tlinu nsioin d, loi two 4 ooidiniti s w dl 1 1 nid li 1 Iln' 

(Liiln otiuliiiiib nnl one t4)i it'i 1 nliM 1 i 01 vi luly 

a 4 4»ntinuoiu 111 iniftiblius , ioi mn tnJ 1 \ i\ mliiiittly 
uhiattil nioditiL itioiis pus^ mt > 1 1 i kom 

I tliH luaiiituldiiess also the tonciption ol dutainc is absent. 
I Theic i 3 no intelligible lehllon f n * ’ ^ * i *] *'r 
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whicli is analQgoni to the dietance which we require to 
determine. 

We shall now give the investigation of Helmholtz, by 
which the analytical form of the function expressing the 
distance is to be ascertained {(Jbtlin^gen Nachrichteny 1868, 
pp. 193 »q,), 

[t must be remembered that our definition of a point 
will be jiurely analytical. Suppose three different scales 
of pure quantity each ovtcMiding from - /) to 4-00. Kach 
of these scales is porfeclly continuous, so tliiit, no matter 
how close any two clcuicnts in the scale may be, it is 
always possii)Jc to conceive the insertion of an infinite 
number of intcnnediule elements. A point is tube defined 
for our {)rc^iiiit purpose as a griuip of three numerical 
magnitude^ t.ikcn oio* from each of the tliree scales. This 
concc[»tinu may be stated more generally. Wo can conceive 

dilTLicat numerical scales. Then a. group of n. numbers, 
onij fruiii each scale, will define an element of a continuous 
7/ - i uld in ;t 1 1 i f ol d n ChS. 

It will be obvimis that U]lle=^-‘^ flio theory «»f distance 
possess a sjiecial character it will not be possible fora rigid 
body to exist, 'fake, for inslain'o, live points in a nj;id 
body ABCDE. There ton ditrerent of points 

and ton corres[>onding distances ; all tln>e ten 
must remain unclnnged wlun the body is displaced. We 
may assume the position ol A arbitrarily. Then after the 
dislpacement B must be placed at the right distiince from 
A, but w ill only be limited by this cruidition to a certain 
Biirfnco. (' must be placed at the right distance from A 
and from !•, thus C will Im limit(‘d to a ccitain curve. 
1 ) must l»o placed at the proper distances from A, from B, 
and fiDiii C. These conditiiais will be suHicient to define 
D with conijilete doiiniteness In tlic .siino way Fj will bv.^ 
com[dc‘ti:‘]y defined i\y it> distances from A. Ik and C, but 
as D mid E are thus fully defined v\c havt'. no guarantee 
that the distance l.)E shall retain, after the tran.dafion, the 
same valm'^ whi.’h it had bidoie. This then indicates that 
the function w'hieh is to express the distance must have a 
very sj>eciul form. Any arbitrary fuiicfion of the feix 
coordinatcH of the two points would in giMUTil not fulfil 
tll^^ ooiiditunj that the distance DE after the traiisforma 
tioii will retain the same value as it hml before. If a 
greater n umber of [h/iiiI.', lhaii five be taken, the conditions 
which a rigid system nm<t fulfil become still more nume- 
rous. 


tilt welbkuown procew. If we multiply the three equations by 
I, vif n roinectivdy, and if we determine I, bo that 

nh*mlcQ-¥ 7 Mi'¥ne^f 

where A is another eonstant determined by thd q^nation 

- 0 , 

hn A t ft* 

I <0 , r^ , r,--A 

th** diflorcritiRl equations then give 


' (/.»• I my {- nz)’>»h{lx-\'my+fiz)'f ^ 

•fy 

wlu'iin* fx + + ^ 

Wr havi alrnaily sp«'n that one of the values of A mu.st ho zem, 
wh<‘inM‘ if the other values be hi and A,' we have the three 
cMpjafion.s 

7 ,vr + 7 ? 7 o 7 / 4 afti!- A 


+ lUil/ 4 7 » 1 »— 

/jJ* 4 w 2 ?/ H — C-r/* 3 n . 

It is phiiii thnt Jl~^ and 7)., rniniol be real quantities, for then the 
qiinatities 7^.r | ] and 7^r-\ mgy 4 7 tjS could attain any values 

from - 'y> to t a(>-ording to the variations in y. If A, and h.^ are 
imaginary then will also tlm corresponding values of /, w, n be 
i magi mil y. Wc therefore writo 

7ty^0 -4 ao’ 7i^"»0 --u)7 

7i**Ao I-AjA- 7j-»Ao -A|fc 

% — Mn 4 gp' • Mo •“ Ml ^ 


j/p‘ 


17 ^‘^Vo 1 /,^ 


so that Ao-c ! COS (w// 1 e) 4 ' 

\yc i i ry A/’^ain(ftV/ 

in w*ln'*h • ase we liave t 


(A,,)* 4 CpC/’ i i^Ai^; 4 /u,i /4 

But It is pl.iiii that unless B be zero the left-hand side of this 
•qiiatioji will be suseepiiblw of indefinite increase, which is contrary 
to ' hypotbesis. \V ^ tlicrcforo entitled to asKUtne that 
(u 0 . The VO roots ol e cubic for 7^ must, therefore, be pure 
im.a'Tiiiarie-., nd tlnis we have the condition 
"d 7'i H Cj *- 0 , 

Filially we Imve for the det«‘niiiuation of Xj ?/, 3 the following three 
equations 

/„» f /77„y I- /<„i-=»const. 

A„'‘-l /It,,// 4 Vo 3 » Acofl(wy4c) 

A 1 ^ 4- /^// -f- f'lS' A si n (uij 4 c) • 

It will sim])lify Hie sii})se(|ueiit calculations if we now moke such 
a. tiaiisfoi iiiatioii of t,Ii« I'oordinab'.s as >vill enable U8 to ^vrite 


Lot y, be tin- foi,rdiiML's of a point in a liyid bod\ fur to 
rotate .ii«niiid .« puint. We shill assume that if, z is in tin* 
vieinit\ t*t tin* lived p-nnt. ami that the displaeeriieiil oftheliodyis 
Mieli that a s.-foml point remains nnalti red. In oiln-r words, tin: 
displai'enient i'< to he a lot.alion around a hue joining the two 
jioiiits. ajid we shall alvj .i^'Uine that wlie,ii this lotatiifii lias >n*eii 
com]*]' ’ 'V« IV point will l)e re-tmi-d td it.-, liHgiiial po.siliou. Let 

7/ be id roidlioii aiound tin, a,\i^,theiL , //, - w'ill all f*o 

fum of aud we may a-'sniiie that the following equations will 
hf.ld 


./r 

'fr,' 

iftf 


- 7 v(,y 4 -- 


lu til' lii-l f'i'i* plontiMl ijesi dill- I eiil i.il • oelb' If Ilf mUht 

he film ti 'f ' and, the-e, fniietions beirj;T exjmnded ill i^cend- 

irig ja:>wers. \vc v i'.jh! .ill ]»ow"ers al»ove Llie liist. ft will also 
lu* idivious that lie .ih-' iute terms mn-i bi- zero a.s llin origin i.s l»y 
hyj'otheqs to be a li\(d pmi.L As tin displaeemeiit is a lotalioii, 
jt /"llows that the diflVi. iiti.Q e.jiiffieients niubt be zero for certain 
values of a, y. i ditfareat from zero, but this involves tha couditioa 


- 0 . 


''i 

h.. 


W’e. shall IheJi have 


X- Vin^ij t-no 2 
Y -Ao.>* I 

Z ■■ KyC fiiif ■\- ViZ • 
from tlie le.sults just obtained 

i/X 


^ly 

d\ 

dy 

dYs 

dy 


0 


• w/i 


oY, 


The moveim-iil < on » .spoil' ling to 7; is such us leaves unaltered all 
jMiint-. ot w liieli tile V .Jiid the Z art* iM[Uul to zero. 

Tiet no*v siqqKtse another displacenicnt w be given to the 
s\ stein by ;i lot ithm y about another axis SO choHOn that all the 
points for whii h .\ 0 and Z -0 shall remain unaltered. For this 

condition to he fultillod wa* must have the equation 

V r. r, 

~,-«iX+o+..,z : 

. g-«,X + 0 +,.,Z, 


Wo now proceed to .solv; the thiv linear ditfereutial equationa by 


for Ihuii each side of these equations v ^ 

which make X aixl Z zero, condition that the roots of J 
be purely imaginary gives ns 


Ur 
shall 
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then the joint effect of these two rotationa must Ite equal to that 
of a single rotation so that 

cfX <i^X^dX 
dfi drf 

dtp^ di/i dil 
dZ dZdZ^ 
d^^diri (iri ’ 

or tlio two sets of equations wp have 

g— -' + 0 -H,z 

^^aiX + O -i-(r, ftW 

I 00 

dtp 


dx 


-/nXUi/oY i 


''^^.ViX 4 /ir,V- u/ 

dx 

»nd as brf(»h tlie Cfunlitiftn must V»o fuitiU' 

^ II » f 7 ,i , 

i ft » r '*' 


U , f/. ! 

or, expiiivliii”, 

“'O . 

ri .111 <iiily h(‘ Kat Ktii li jni .ill \;iln'N >4 tt- if 

Asthis movement must also bo a rotntion, thothm* ri'jlit liniid innii- 'I’o debTiniin* wIh'IIum* »/, < mi li'- /f?o, \\t* li.ivi' tin' 
bnrs must be capable of being rendcied zero for crit.iiu v.iiius «‘i 
X, Y, Z, and therefore we have (remembering that ao-i 


./X 

dr/ 

d\ 

dy)" 

>fA 


®o » ^ 

a, . 0 , iq - < 

Cl , O' I - no 

This condition reduces to 

(aOdivi’ Of) ft'Oi/'o-f*. 

or •¥ o'( aiVfj ayi'J-'t*. 

This equation nuiat he satisfied for ov^'vv value of a> ; for. wiiatrvor 1 ' 

b« the amplitudes of the two rotations, they mii^t vln n com- ‘ ' ‘ ^ 

pounded be «(|iial to a single rotation. AVe then fore have llie 

ronditions ^ 

a„-0 

To satisfy the InttcJ condition either a| or Un must be equal Itizcio. 

,We must e.\;imii]e which of these two conditions is required l>y the 
problem. Since is cijual to zfiro ue lime 

dX 
dr! 

dZ „ 
dr! 

If vq were zero then the first equation ^^ould show X to 1 
stant • and tho result would be that 

y OjAij -f f « onal . ; 


•/„Y 

‘•/iN 

~ /;x -f v.v 


I It i-an be show>i that if ui p-.' iu th' n wh' sIhmiM t m* Z i spib’i* 

fit iml* liinft* in«MiM'i<‘ ; ’iiid In 11' ' u >■ -i «• t It.il /', nm 1 in* /< ?n, sn t hat 




di, 




l.**t us now SCO vhfthm lb. .* .Mpi-it will i;i!!il ll.- 
miiliiion for a rotation li 

■ <t\ it\ 

.Ai, ,// ,// 

!\ d\ ,r\ 

./ij/ th,' J t/ 

..' 7 . o 7 . ,./ 

• i\l i ti ft f) 

wo .-hall then li!i\e bv snb liruiion 

' .;A , 


or, in other words, Y would be snsceptibh* ol inddinitc incriM-,c w ,tli | 
the increase of 17. The supposition is tlmvid’oro prcclu.w d, and | 
wo are forced to admit that a^^O. The three equations tlmi ’ 
reduce to | 

d\ ry 1 

<i\ 


./C 

d\ 

4 ' 

r/A 




a,X i.V 


dv 

dZ 


Ihil, if tills i, t«i rcpi«’’« Ml .1 i-'i iiioii, 
/// i'„ ; , 


1/' 


> a.,X. 


Y unaltered, we then have 

g,~/„X l 7 „V + 0 

▼ • 

i !/|YH 0 


iVi 

d-n 

dZ 

'•{? 


■ /.m\ i 1/..V I 0 


id ' |wr ni.,t 111C1 


The first condition is to be ‘ahv-ii-d Itv m.ikiiii.; (/. ''lo ; toi 
ji.'if hrr of tin* olh'T po-vi iibif inn . i'! idmis-ibh' if th- i .ioidi- 

ii'it .in* lo Im- pi. -i-nt' d lioiii imh liniln im i. a m In 

th.' VIM i.ijii noiidi! ^»n n-qiMi's i In1 i ^ nnisl bn ,1 ]>' 

•11 Jis III « qll lllill! lln-x .lit 


' As this is iJwat s hi 

be 1 1 111', e\ » 11 vijiq 

1 were inultiplie.l bv 

;i ' oiniiioii t !• Ill] 

i h.i\c 


•ind 

♦ ./i^vC.v-O 

.(lid 

b. 


O’he condition that the two roots of 7 i sIimII be piiri'lv nnagiiiai\ 
gives us 

Let this rotation and the first rotation becommiinicalc»l too.qher 
The reeultinc rotation could have been produced by a iota lion \ 

wid than we have 

rfX ^ 
dY 

dx dll d? 
dZ^^'dZ 
dx dll 


i\ , 

dy^ 

/\ 


’ di! " 


jy 




. — -0 


// . 

. - e \ , 

•r/ 

. - • \ 


■"/ 

•' n 


siippinif tiiat 

tinnilraneoudy. The rcsiiliiug motion mu^L *Li.^ t-c u loiolion. an*! 


Finally let us suppinif tiiat the boiK lui’t 
nnilraneoudy. The result] 
thus We lic\e the couditi -t 

I ’ i/o » *'w 

La » d , -ft) 

!ttn„-**^, 0 


• 
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which when expanded gireH - 
It is therefore necessary that 

/i>'» 0. 

lint, as this is hninogeiu'oiis in the t>\i» <'Oinporn*iit rotations involved, 
it does not follow that 1 hr si ^Kinitr terms >1’ tin* Mjnation must 
necessarily he zero. W< sninlx tins iM>iulilii i hy writing 

and ^ n 


Let the hody 11' l U/ij/ dis[iliieenn-ii1,, Sr)\ and 

ILlmi we have in i. 

5\ 5?; i . ,i^»7 -I 

7? (fi) 


with simi I 'jU.itiiiii- r SV and 5Z. 

JK' Mih- .iU'»n tile ‘nu.il iiiliN hri-tniir 

# 5X - -aJZSii /./iN’SV' 

5Y -= - uf'/.hr) r/i XStj" 

8/ -- i-w\57; ! a..\8i/. 

I r \\r muUi|>l V 1 1 ll 111 -t oj' ihrsc i iniat inn hy Xj iHnl liv/. V, 

lid thr third l»y /Z, and atld, wi- lind 

X8X } /V5V I /ZoZ 0 


r X*' I M - t /. Z ' - rnli it. 

Here ue have atljiiird tlm fiiiid:iniefit:il ]ii i|Krty whiih the 
noidili.ites mii>t s.iTlst's. 11 /. lir rijil.il to lliiil\ *11 Wv* liaVr tlu 
well-kimw II eniidilii ii of nidiirny s|«:ii i' :iii 1 nidi ii'V iielaiigiil.il 
eooiiiiliaU>. lint it V ill hr .sn n ih.il llirir is tlilliLrin thr pninl 

ing iiivrslig.ilidii t* inakr it iumc'^^.iiy th. k' ^hniild he uiiitv. 

Tlierr urr theifthrr . .-iiigly iiilinitr v.irirty 1 1* spai es in whieh it is 
poshihle fnr a rigid ho<l\ tn In- dl.^phe rd.' 'J*1 m* dill’n. nt vain f 
h thus rnrrr.'.|unid to thr dillririit ** rnrval urrs ” ^^hirh a ^parr 
inight ha\e whilr it still i*t.iin<-d thr I'midanient.il [anjirrty whirli 
is lieers.>,iry I'oi liir.i.aiiriiirnt ]»y eniigruriii e. 


ft will iiuw be proper to study tlio Kpecinl ohiirac- 
teristieci of tlio space with wbicli wo arc faiiiiliar. It ha.s 
beou called llat sikicc or lioinnloidal space to disti giiisli it 
from otber spacc.s iu wdiich the cuivaturc is nut . ro. Tt 
is riiiiiiifest tbal the characlei ^tic l’oatiiri‘.s uf oiir space arc 
not necessarily implied in the cenciMl notion of an extended 
ijuantity of three dinuiisions and of Ibo mobility of rigid 
tigiires tbcndii. The cliaiacU*ii.sii(‘ feature., of onr space 
are not neees&ities of tliongbl, and tlie trulb of Kuelid’s 
axioms, in so far as they sjiccially ditforeiilialo our spuee 
from other conceivable spacer, nui.st be established by 
experience ami by exi»eri(;iice only. 

'rite special feature of our .'.pace, by wdiich it is distin- 
guished from spherical .spiu i; on the one hand and p.seiiilo- 
KpInTical sjiace on the other hand, depends upon what 
^liemann calls the mea.sur(! of curvature. Jf the sum of 
the three angles of a triangle is tube twH) riglit aiigle.s, and 
if the geometrical similarity of large figures and simdl 
figures is to be po.'.siblc, then the measure of curvature 
must be zero. Now all mca.-.nreincrits that can be made 
seem to cunlirm the axiom of p:iralltfl.s and seem to show 
the measure of curvature of our space to be iudi.slingui.sli- 
able from zero. 

It can be jjro\ed that the amount by which the thiee 
angles ol a triangle wamld ditler from two right angle.s in 
curved sjjtU’o <le[M:nds upon the aiea of the triangle, 'fhe 
greater the area of tlie triangle the greater is the dilFtTeiice. 
To test the famous pro[)Osition, Euclid i. oJ, it will there- 
fore not be. .sLilUcicnt to measure, small triangle.s. It inight 
be contended tliat in small triangles the difFercnce lietweeii 
the sum of the three angle.s and twm right angles was so 
small as to be inextricably mix» (l uj) with tlie unavoidable 
errors cf measurement. Seeing therefore tliat small 
triangles olmy the law'. It is necessary to measure large 
^riangles, and the largest triangles to which we have access 
are, of course, the triangles wln’cli the astronomers have 
found mear..^ of measuring, 'file large.st available triangle-s 
are those which have tlie iliaineter of the earth’s orbit as a 
base and a fixdd star at the veitex. It is a very curious 


circiimBtance that the investigations uf annual parallax 
of the stars- axe precisely the investigatidhs which would 
be a6ejg^|^i^i|^.^heth(^^ one of thesov^i^hty 
had the angled!^ right 

It must be^ymitted that the , 

have never yet found any re^oii tb tuiK , 

measurable difference. If thel^ 

would probably be inextricably ahnuajt 

l»arallax itself. Were space really ' pfetlB^neri then ; 
stars would exhibit a real parallax evei(!!^||^they were* , 
infinitely distant. Astronomers ,havefj^i§|p^ea been 
puzzled by obtaining a negative parallax/'h^M^result of 
their labours. No doubt this has gen^aU||^;i;£n^^ al- 
way.s arisen from the errors which are ineyitlji^e^ inquiries 
<»f this iiatiire, but if space were really chrv]^^|h{sh a nega- 
tive parallax might result from observatibiis which' jpossessed 
mathematical perfection. ' ■ 

It must, however, be reiuemberod that. cgfCh the triangles, 
of tlie parallax investigations are utwiy^.;Sljieig^^ 
when compared with the dimensions ' sphce . itself, .. 
Even the whole visible universe must be! only an nneon^ 
ceivably small atom when viewed in itsH'riie felatiou ta^ 
infinite space. It may well bo that even with the pafllto / 
triangles our opportunitie.s of testing the p'l^position are 
utterly inadciiuate to pronounce on the presence or absence- 
j of curvature in space. It must remain an open question 
wdiether if w (*, had large enough triangles the sum of tne‘ 
three angh;.s would still be two right angles*. , 

llolinholtz iliiLslratis the subject by Cph^dsring ihdi- 
representation uf s[>acc which is obtained ,- iu a. ‘.Sph^l^ 
mirror. :\ mirror uf this kind represents the , object 
fiunt uf it in .ip[> iiviitly fixed positions belqnd tho min 
The images of the snn ami of other distant objects^ 
behind the mirror at a dbt:inc(i ecpial to it®' foc^-leiigthi^ 
or, to <pioti‘. tlie descri[»tion of Helmholtz — . 

“Tin; iiii.ig'* of .'I iiiiiii ill MMiriiig witli u rule a stmgjht'liiljp^cini • 
llic iiiiiror woiiM (■nnirtcL niuu^ uinl iiioni the farther hint ■ 

with his shninkiai nih- I he iii.iii in the image would' couht^fUt, 
i‘\,u‘tly till* > 11111 * iiiniilii 1 ut' ( ciitiiiietivs a.s the real msu. . 
g«*iii*rMl .ill .!ji oiin*ii ii*.il iiii*.i.-!iii*t*im*iii.s of lines or angles made with 
ti*giilurly v.ii viiig of n'ul instruments would yield exacftlv 

llio .s.ini«* result.; us III tlu* ouli r world. All congraei]it bodies Wpalu.* 
eoin.-hh- on hi in'i appli* •! 1o one another in tliQ^hlirroy 
oic.i r wnil.l. All hill-. III siglii in tlie outer world would he repra- 
.vi-nu*il h\ ‘tr.ii'^hl Ini'-s of si'^Hit in the niiiTor. In short 1 d6 nutj. 
.sri* how ill' ll m tin- nun.. I an* to »li.seovi*r that thoir'bodio8>re 
rigid .solid, .iii'l till ir ••\|ii rii'iiees good examples’ of th0i;eoTreotlies8 ?! 
of Ku'-lid’s fixionis. lint il tiny could look OUt UpdU biir'Wpr]4..8^- 
wv f.oi look iiiio tie irs, without ovi'r.stepping Ih&ibobi^^djy^'tUey^ 
must derlaii* it to :i picture in a splieric^ nih^^rband -WOulp'*' 
.speak of Hi, jn.sl a> v.f .sp.-.ik of them ; and if tWO itlll'abit^ts of thC 
diih-reiit w'orlds could 'ommiinicate with one another, noith’^^Bofar 
a> 1 can .^;cc would he (ihh; t«) convince the other tliat hc had .the 
true, the otliei 1 1n* di>ioi led rel.it, ioiis. Indeed' itcahnot see that 
.such a ipicstion would have any meaning at all so long as mcchuni- 
ciil eoiiMderatioii.s lue not mixed up W'lth it.” 


A very important contribution to this subject has bean 
muilc by Ih’oi'cssor Simon Newcomb, entitlad Klementary 
Theorems Kclaling to the Ocometry of a $paC6 of Three 
Dimon.sions and of Uniform rositivo,,C!u]^vat,iir6 in the 
Fourth J.iimcnsion,” see Jour. f. d. 
il/oM., vol. Ixxxiii., llerlin, 1877. * 

lie commence.^ hy assuming Urn three follovrjl^ postulates 
] “ 'i’hat space is triply extended, uiibo\indw,mthout preperties 

ih-pcmlciit I'ithcr upon position or directiohi/aud^pcssessiug such 
]d;niciic>,s in ’il.s .smallest parts that lioth tba^ postulates of the 
Eiiclidc:m geometry and our coiiiinon conceptions of the relations 
of the ]i.irts of .spacu are true for every Small region in 


2. “ That tliis spam* is aifeeted with si 
line shall always return into itself, at tl^ 
distance 21) without losing in any part < 
with resped to space on afl^sides of it^v! 
mental property of cltif conception of it.’ 

C. ** That if two right lines eniana^'mft 
the iiideiiuitely simdi angle a iififtlLO^^ 


qt and 


\ aame point liluJcing 
l-th^ir distance apart 
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at the dUtance r fwm tho point of intersection will be ^jiven T)y more fully developed by Klein in Lih memoir ** Uebei die 


the ec^aation 


‘ 2aP 


\ 

It 

1 f 


i)i| It 
(I Ii I 


Newcoxnb atW^bt linos inteisci t only in a 

injgle p^it Hffuel|n^ complete right Inn ’* as tim i^t mnincj 
ii!t<^ itself, &s sapped lit p'dStulate 2. Any binal 1 pui tn >i i ot 1 1 1 s to 

t^^conooived as ^^jSnSidean right line. Tht lo< us of til 1 1 to 

zght lines posstK^tbt^gMhe same point and t<iii(lii?u' 1 1 u )i I an 
^iaiio through that point ml be calleil a ** ( oinph t« ] ) m * 

A region vriU mean any indeiinitoly sm ill imi t \ m ni s{ i m 

rhichweuret^fiOil^^veof tfih KudidcangioDiitiN is h 1 im tin* 
Newcomb to dciuoiistiato Hm itilowin^ p | i 

ions. [ 

r. All completior right lines aio of the s'lnu bu^th II n I) 
S the grealfcstpOSSllSe distance at wbioh till ]Mmit «ml ii i 1 
t being supposed that the distance is iiu ism <1 on ih Im i 1 t 
bsolute length. 

II The uomplcte plane is a Km hduiii pi iiu in < m i\ u i u t 
fa extent. « » 

III. Every system of tight lims ^iissnij^ tliiou_,h i u n n 
Hiiut A and making an indefuiiti ly sm ill ni^li Mitli < i It « t) i 
larallel to each other in tho itgion A" it (list m l> 

IV. It a system of light luus piss 111 till sum m 1 ui il i i 
be lotus pt their most distant points will b i n 1 1 i i 
iuo. 

Y. Theloiusof all the points at ilist nn « I) fi<»iii i li 
iLlis a complete pl^ne, and imb < d <i doiil 1 pi m ii w ri i 1 
listinct the eomcidout mu fans m wlmli tin tw > < ] { t I 
noot. 

VI. Conveisolv, all ii^^bt Inns ]uip(ndi nin to t*i i 
do# plane meet in a point at thedi^tiu (Dm i b i< t 
jlane. . 

For every coinploto light Inn tin i 
)lete right line suJi tluteveij point ul (b 
Ifotaavery point of the otlun 

Vm, Any two planes m Spu e lu\i ns i ( omiii< n ] i j n 1 

he right line joining then pob s, .ind ml i it < i h lb i i 

^n^gUoto that right hue. 

Ua. If a system of light lims pas') tin mji i f 'iiu tb i 

ngatenwill bo in the polai phm of tbit ] mil ]t t) \ i 

amne plane the Loujugatis will <ill i>is ti n i ii i ] 

h^pk&e. 

* relation betwitn the subs h, f i 1 1 1 1 i i 

lurved^ space and their o])posite int{bs \ I ( will 1 ii 
n^a^Kuolidean spheiicdl tiiangle of wbu b tb n ; 

^ av brr cir 

” ‘ZD ’ 21) ’ 21) ■ 

'XL Space ia ituih, auiMtstol.iI \uliiiiu kIiiuI-. c t I m 
tfitpr^ed by a nUinbui of Euilnb in Milid mut^ wbi li i 

t * v.l)l 

.^11., The total voluiiu of sp m i 

VBIL The two mdis of .i i ompkti lA 

{l^idean surface. 

If jmeying along a light hm w. lud ii ml li i 
lIFvperpcndicadais each in tin nm I luliib in ] Im wt ' t 
P^cedes It, till II on inmpb ting tin Inn m I i ti i i 
mr starting point, tho pel pcndii ulus will l)i found] Hitm m i 
llr^Ction thi oppobito of tint with whu'b wi st ut I 
"'Newwmb joucllples thus . “It nii\ lu il , n unik 1 11 t i’ 
Spiiothing within om e\j>i iitin e wlni h will just liN i li 1 i 1 
toseibility tlut the bpid 111 wlm h w( Imd out ]\ ^nii\l ii I 
n the numicr hero suiiposid If might lu dmi 1 M i ili d 
'aiDCQ of the farthest visible stai is but a snnll ti i imh i 1 1 
pieatest distance D, but nothing mot ( ’1 )i(mi]]i ti\ m] i \ 

S conmviiDg bf the li lation of thermo I di t mt ]> mt m i 
{loco does net rendci its < \ist« lu e m k dil b In 1 1 t ( m lul I 

8 not unlike that which must Inni bi ui t* It I \ tlx in t n m 

hrhoui the idiMi of the^pbeiii it> of (111 i nth w i'* u it Im 

itfving how by travelling lu a < oust mt din < tum < « i ul 1 1 1 1 1 1 > 

As point from which he stnbd without duim^ bis Ji mu \ I 
uuy scusiblo cliango in tin <lni i tum ol gi i\ii n 
A sketch of tho Uon-Euclub in g«omiti> is gmn 1} Ti i i 

j* Ohrysfol In* the Ptoc Hoy Su IJtlm , Md \ , s n 

1879-80. Tho study^of this ]>ipn is ik oinimiub I t* dl wi i 
lesire tp study tdio elements of whit has bnii < ilbd ‘{ m 

A more>)xtiftnsive woik, which contains tin tli m s 
If Btcbiannand'Seimliattz, is J. Fusihaufs EUniuiti di i al s ^ / 
Lfiipeie^ « 


III 


I I 

I till 


1 UK Ut IM t (1 111 t 


nicht-Euclidiacho geometrie/’ JJat//uuaff'Mhf initr/hH, vol. 
iv. p. 573. Wo shall here enter iriio tins tlnoi} in some 
detail, for in it lies tho true ioiuulitiun ol ^loiiiLtinal 
nieasurcmciit. Afckttih of the tlu()i\ w is <_ivin b\ the 
aullioi of the piLsint ailulo iii lluonfh // /, No. vi pp 
rion bll, Dublin, 1^70 

'I Ills ill 111 \ III i\ III iLgjirch il nil u Iv i I 111 It ,.iiuial 
1 / 1(1 iiKtliixl of nil I uiiti^ (list met 3 anil ill lU mdiiiiu 
spaiL, but till iLSults to wliu II i( Il uD m i i n iii\ n ju 
idinlKal with tin si (o wlmli wi m until lul b\ tli 
tliL )i ) ju^t dl ( ii^ I I 1 Ol in>l LIU I , \ I w I onto ] i iiu ipl 

a to tin b 11 til ol llu 111 1 1 t dl t i i 1 > i\\ i n t w p ii 1 - 
IK \i 1 c\n I lin^ L ti it mi m 1 nitiiib is i luimi if>lii lliLm^ 
and to (’i\b\ Iiu tb oi^ of ( i\b\ 1 i , (Iiowlmi, 
ilmusoiioui atli lit lull (d a s| 1 1 1 il kind W l liiii d il 
with tin [I ( wilb wlmli i inhd li in ub ms 1 miliii, 
oid\ obtiMiig tbit it is llu 1 H< t in on it m tbit spai o 
wbiib IK In b( i oiuiiu t( d on .L molt gi iu.i d }ii iiu i[d( 

U tomiiuniL !»} i sninm^ tin CM^tiiu of iLiitnii 
''lull L ( dlid tin ' tuijilmnntd (jiiulin <11 n i db I 

til lb diiti Dytlu uloi (liisipi il ]( .Mulanaibiti iv 
< I n^'t mt ( wi ditmniri tb ^iiuiili/ I ih tiii 1 twiin 
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,^^.iamentQilVte§«in tho abstract theory of niLasiiu 
IbyrnOl^^or Cayley in his “Sixth Memun 
iipon«r(|Qantica,” PhUotophiffU Tran/uhtions, vol. (y 1 i\ 
^1^60).^ The theory tha^ grigmated hy Cayley ha^ bccu 
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the loo\w of F. The solution Is obvious, and honco wo learn that \ 
a conic which hns double contact with tho fundamental conio is ! 
a circle iu the generalized sense, and the centre of that cindo is the ' 
|K)lo of the (djoni of contact. 

A system of conics which Imve double contact with the fimdatncn* 
tJil conic ill tlie same two [)oiijtshirm a system of concentric circles, 
and the centre of the system is the poh* of the chord of contact. 
Wr lire accustomed in ordiojirv geometry to admit that every circle 
passes through tlio two iiiDiginjiry circular jjoiiits at iniiuity. This 
is the speciuJi/cd 1*01111 ol the giiu'iiil Ihiorcm which asserts tliat 
every eirelc lias double contact with llui ruiKlamciital conic. The two 
theorems iinlccd coim idc il’ the t'mulameiilal conic degrades to the 
luiiiiity of ordinary nn'aMirement. 

A critical cis.- is presented when the chord through 0 coincides 
witli cillici of llic two tangent^ >\liicli may bo drawn liom O to tho 
t’lindaniciiial < onic. Tin* two innilamcntai then coincide, ami 

llcin «• the di-laiii (‘ between Pliy two jioints on a liingi'llt to the 
Juiniamciil.il M)iiie is c<|Ual to zero. We have thus tlic curious 
ic.iill that ill fVfiy system of coiiccntrie eindes, inclinliiig even the 
Jiiiid iMi' iit.il i'oiin* itself, tlie two jioinls oomnimi t«) the sy.stem of 
(ill Ics an* at tin* distance zero iroiii tin* eeiitro of the sysii'in. In 
t.i •! tin* ]»air of laiigcnts Irom the centre may he regarded as aeoiiic 
lta\ iii!j diuibli* contact with tin* fuiidanicntal conic, and tlicrcfon* 
forming one of tin* eirelcs of tin; conci iitric system of which tin- 

I id ins is /CIO. 

Tin* ii.idcr will at onci* perceive the analogy to a well-known 
|»licin)inenoii iu ordinary geomclry. The cf|ii.ilioii in roeliingnlnr 
coordiii.it es 

.V - 

denotes (Uhr a ciich* of whi(*h the rinlins is z(*ro or tin* pair of 
lines 

in tin* latter case \\v are (d'lig(*d to admit that the distaiiei* ot any 
]»oint (HI either ot these from their intersection is e<|Mal to 
zeio. » 

We have now to consider the displacement ot a ligid tigure, and | 
We shall for tlie pivseiit speak only of a plane movement. We j 
.shall lirst show lliat it is possible tor a plane figure to receiv (5 .such 

II displacement that tin* distanee hetvveeii every two points iu tin- 
ligure, after tin* disidai'enieiit is eipial to what it W’as lu*fore. 

Let .f, ?/, he the triliiiear coordinates of a jioint in a plain*, and 
Mippose that j*', 'i(\ J arc tin* eooidin.tlcs of tin* position to wliidi 
this |»oint is traiistciTcd in ac'con lance with tho liii(*ar traiisfor- 
Illation 

,r'=--n.r -i Inj -t-e;* 

if ■\-}! tj I-/.S 

'J -(/"<• rh"ij J c";' . 

Tjh VC an* in general tlnee points in the ]dano W'hieli arc not 
ultei'isl by this tiMii.sloj iiMtioTi ; for, if we asNUiiie 

y-fj//, --y*, 

Wt* have f(»r y the cubic (*(|Ualion 

o p , I* f c ! «= t) . 

j . t'-p, <•' 

1 c , 

Till* liner values ot p which satisfy tlii-. ci|U.ilion dcteMiiiin* the 
eiii idiii.il' > ot tb'* ibnr jtoiuts. It is naUiial to t.ikt* tin- sidrs ol 
the tn-uigb- foiiind by thrsc tbii*t* pinnts as the three lines (d’lvfer- 
ein ill wliifb c.i.m.*. jI a, 7 be eoii.staiits, the system ot (-ijuathilis 
H'i>nmc the, siinjile foim 

if - 7'* 

It is easily .shown tli.it four eolliiiear points liefoie tin* tramsforma- 
tioii air eolliiir.ir alt'r tin* traiisfo) matioii, and that llirir aiilnii- 
jnouic i.il in I-' mialli n-d. 

'fiiii i-'i in i.il form of liin ar traiisfoiination riiii-t be spn ialized in 
ordn- to H j.ivsrnt the mox riiieiit. As 110 tiiiite inovenieiit can (*itli(*r 
Ining a point to intiiiity or tioiii iidiiiity, it is olivious that the 
di plai'ciiiriit iiiiist Im* such as to h*a\(* tin* fundainental conic 
Uiialtrird. It Is r.i^ily s'-eii that tin* spr*''ilii‘atioM ot tin* Iraiislbriiia- 
lioii in its geiiri.il foim reipiires eight cimstants ; viz., tln 3 ratios of 
the nine ijiianlitir^ c, o', h\ /, (i \ //', r', Wc may imagine 
live ot these l oii-^t.mls to be di-posed of bv tin* iivovisioii that the 
colli*, shall riiii.tiii umdteird Tlurr will still n-iii.iiii thr(*e di.s- 
posabli^' roust ants lo .ji\r vaiiel.y to tin* possible disjdMceinent.s. 

Allhoiigli till* fun liiiiK ntal conic will eoiiiridc with itself after 
tin* transformation, yrt it 7. e. nilhf hayiprns th.it esu-h point thereon 
will slide alon'-Mlie collie during the 1 ransf(»rmation. ft is, Jiow- 
ev- r, V. ry imyiortant iooii.si 1 vr that, thei**, are two execplioiib to this 
Mlitniieut.* , 

!.• t t)r A, n, he four points ii|irm the fuinlamcntul conic which 
by iraii.*,f(>rmat^in move into the positions O', A', Tt', O'. If OX be 
one ol the double rays of the sy.stemH OA, Oil, 00 and OA', OB', 


00\ and if we use tho ordiiiaty notation for anbariiionio penoils^ . 
then we have 

; . Q(A, ft 0, X)-0(f . B', O', X). 

But the anharmonic ratio 8abt<Bi,i;^ed bj four points on aiuonio at 
any fifth point is constant, whence - 

0(A', B', c, x)-oxA\:ft, a, x), 

and therefore 

0(A, B, C, X)-0'(A', BV C. X); 

Sayiposo the transformation moved X to XV tlten since tho nn- 
harmuiih; ratio of a pencil is unaltered by transformation wo have 

0(A, B, C. Xl-OXA'. B\ a. XOi 

wheii (30 .iii.s. . 

OVA', B'. cr. x)-a<AWXOfC ' 

Imt this can only ho true if tho rava O'X and (yX' arbiioincidorit, 
in which L*as (3 X and X' arc coiiieident, wliouce it follows that the 
yioint X lias rt‘maim*d iinaliercd notwithstanding tho tran8fornia< 
lion. Similar i'ea.soning applie.s to tho point Y dolliied by tho other 
doiihlo lay, and lienee, wc liave tho following theprom:-*- 

Fh that hnrar IraiiMfonutition of the poinu ichidh coil” 

atitutrs (t, tjciurdUzcd momnrnff there are two points the 
/iinthimoiiiil conic irhiclt irmnin unchanged. 

1 1 also follow'.s that the tangents to tho fundamental conic at the 
})oints X and V, its well its tlio uliord of contact, must remain 
unali(*red. The.st‘ tw'o tangents and their choi’d of contact must 
llierefore. form tho triangle of reforoiicc to which we were previously 
cuniliK-'ttiil by the general tlM‘ury of tliis transformation. 

It will nowMsisily a))pear luiw a transformation of tliis kind is 
really a displaee.menl i»f a rigid blanc. The distance between each 
jiaii (if points is evpre.-^^^ed hy nii anharmonic ratio; such ratios are 
unchanged by the traiisfuniiation, and the two points which la]|i on 
the absolulii originally arc al.so there after the ti'ansformatiou. It 
tln*ivforc appi'ars llial tin* distance in the generalized sense between 
every ]iair ot* points is uiiehaiiged by tho triinsforraation. In otlier 
word.s, a ligid system will iulmit of a displacement of the kind now 
under eoiihidcration. 

If we denote the two tangents at the unaltered points on the conic 
by .^’--1), and the chord of contact by z«0, then the equation 
to the absolute, is > , 

.cy 

Transforming this eijiiation hy the siih.stitution 
./•'--.r.e, 7/.-^//, 

we see. that the, condition a^~y^ must be fulfilled. 

It is very remarkable that the fundamental conic is only one of a 
family of I'oiucs, each ot wliieli remains nualtcred by the transfornuit- 
tion. Ill fact, every gem*ralized cire.le of wliieh the intcroectiou of 
Iho two tangents is tin* (*entre, has for its equation a;y - ; and, 
whatever h may be, this eirelu remains unaltered by tho transfer- 
inaliou. Ileiieo we, ha\(* the following remarkable theorem:-^ 

a jt/ftne rojid sifslcm. is displaced tipoiiAUi&lf there is cm 
point O of llo’ nh trltich remains umUcred^ ami all the circles 
vdtirh hair U as t/o ir centre remain unaltered also. 

It is (piite n itni.il to s{M*ak of this motion ** rotation," and 
thus we m:iya-.seit tho Irnth in generalized measurement of tho 
well-kiiown theorem in ordinary geometry that 

Kerry disjifaci inrnf, „f a pfonr u/ioii itself could have been produc&l 
hy n rota! ion of the, jdanc around a certain point in the plane. 

Notw'itlist .'Hiding the, rotation of the plant?. round 0, the two 
tangents from O to the fun da mental conic and also their chord of 
intersceiioii, or the ])olar of (), remain unaltered^ each, point on the 
jiobir ot* 0 is di^phieed along the polar, and we would iu ordinary 
geometry eall this motion a translation parallel to tho jiolar. It 
ihu.s appe.ns tiiat, in the sense now attributed to the words rota- 
tion and tiaii -dation, a rotation round a point is identical with a 
traiisl.'itioii along the. polar of the point. 

Another point on which th(k pre..s(‘Tit theory throws light on the 
ordinary geometry must bo here alluded to. Wo have seen that- 
the two 1 inigcnt s fiom ( ) to the fundamental conic, remain unchangeil 
during the rotation of the plane round 0. Certainly does seem 
paradox ii-al to a.^.sert. that a plane and all it GOntaiiiH are rotated 
around a [mint, and that nevertheless this operation does not nitir 
the {lo-iition (jf a e(*ituiii pair of lines iu tho plaite which ])aHs through 
the ])(Mnt. But have wo not precisely the same diificulty in 
ordinary g( ninetry t Jjcl us suppose that a piano pencil of rays is 
rotated through an niiglo 0 about the origin. Then a line through 
the origin whose equation before the rotation WAS 
aj+Ay*-0 

bscome.s after tho rotation 

aicos 0 -Hy sin 0 -f ^^001^0 

Tho lines tliud ropre..sentc(l ura of ccutiste, fill general different, but 
they will he the same if ^ *' *' 

l+Aia-O..,. 

It follows that even iu ordinary geometry the two lines aji:v/-0 
remain unaltered notwithstand^g.tha rotation of the pia^e which 
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6onUinfi llieui around their intersection. The two lines hero 
roferred to are of coui’sa those which are drawn tli rough ilie two 
cii'culjir points at inlinity. This paradox is thercRuv luily a 
degraded form of the property of the tangents to the fumlauienttd 
coiiic. ' 

It can also be readily shown that, if a plane receive itro nhndl 
roMum rou7td two polnts^ Micn tlie total rotation prmloml mM 
have been produced hy a single rotation about a certain point, un the 
linepdning th^ two poirUs, ■ 

. Let A, B be the two^points ami tho polo of the line* Ali. tln u 
<a rotation round A will displace B along the line I'Bto an adjai mi 
i)uint JV. The rotation around B will di-spluec A to A'.-ilmi;' the 
line PA; but, U\A'B' intersects AB in 0, ihcii Jisinglr mljt.-.n 
about 0 would have circcted the i*e(|iurcd dispbiconiriit of A ami 1’., 
and therefore of the whole lino. For, a.s the point < M‘n iln* ]mi‘ \ i; 
could only niovo by displaceinent into tlio lim; A'I>', uliil.* \i . m 
also only move in the direction ()1\ it nin4 obxioiisly I'ln.m 
Uinilterou. 

We are now in a position to impijic how tho niagnitinlp fif 
an aiiglo is to bo cxpresscal in the prc^)^“nl M.'.tcm of na.iMiii isM nt 
Our deiinition of the magnitude of an aiigli.- iinist be nanh* imh i 
ent'with the supposition tliat wlicn the angli* is ran ini ioiin«l li\ 
rotation about the vertex the mognitiidc sli.ill n'lnain nn.i]t.i>.l. 
As auluirmonie ratios are mudtered by tin- lolaiion, it follt.u ^ tli il 
the auharmonic ratio of the pencil fonned by tin* two „i iij,. 
angle and the two tangents to the fundann'iitiil ( onii; nni^t i< nnin 
unaltered. Remembering Unit the taiigpiils ilo mil imn.* bv lli** 
rotation, it is natunil to choose a function of this anlsaiinunic i.iim 
OS the aiiju’opriato measure of an nngh*. Tin* quchlnm still ivm iim 
as to what function should be chosen. Tin* slinb'tit ol dmIhi.iu 
geometry is doubtless aware that the angle between two lines mimII: 
])lied«iiito 2i is equal to the logurilhni of llie .inbaiinMiiic uh.i ,.r 
the pencil formed by joining the intersection of the two lines to lb'* 
two iniaginary circular pants at inlinity. This eun'^ulei.iiii.n 
, suggests that theanglo between the straiglil lines in the grn» i.iii/* *1 
H^tise nni}^' bo approonatcly meusiireil by the Jog.iililnn of ib.- 
aiiliarmonic ratio of tne pencil fbniied by tin* two leg; of tb-* .uejl.- 
find the two tangciibs drawn from their point of iiitei.seetion to li,. 
fundatneiitd conic. There is also a conveni.-nee in a*-,itioiii_' il.. 
angle to lift actually equal to e. times the l«vcu*itbin of tie* .ndm- 
monio ratio, wdiere iJ is the saiiie const. ml .is i-. <iiqdo\ed in !'• 
oxprcs.siori of the distance. In this case tin* angle It.lw.in lv.-» 
lines is by a woll-kuown thcorom equal to the ilisi.uwe 1.. iw.-. *, 
their poles. There Is hero an analogy to a well-known llnoi.i ■ 
in spherical gemneiiy. 

It will now be obvious lliat, howcNcr the angb* be siliial-d. u 
xnagnitudo is unchanged by uiiy disjilaeeiiienl ol li.i* jil.nn ; fm, ■. 
we have already seen that the displaccnnoit doe> n-a allei tbedi-- 
,tanec3 between the judesof tlie two lines forniit.g lie* angle, il foib.w , 
that the magnitude of tlic angle itself is nnalb retl. 

Jaat as in the mcasiiremcnt of di.stan<*e we lind .a pair of tnnd i- 
, mental points on caeh straight line, .so in the nieasiireiiicnt of aii'dt , 
WJ tinda pair of fundanieiital mys in eai*b jiline pemil. Th* «• 
^jpays are the two tangents from the vertex uf the peiwil to the fimd.!- 
raentul coiiic. In ordinary geometry the two fund inient.il puir- 
oU each straiglit line coalesce, into the single point at inliniu ; bm i 
it ia exceedingly interesting to ob.scrvc tb:it even in oidm.ny | 
gi'ometry the two fumlatiiciitid rays on c.icli jm-iiciI do not eo<n nl 
.It should also bo observed that in the jIcmkoImI ; in niii->t mei s ..f 
'ordinary geometry it would be impraelie.ibl- to empliw the .w/ . 
Cijb.staiit efor tlie ]»urpo,sc of both linear'and angnl.ir nie.ouieMieni. 

■■ It is easy to sec that tlie iletinilioii of a right angl • in tin* g( m*- 
ralbicd sense is embodiod in the stalenwnt that •’ it two lom* 
»|)Onding log.s of an harmonic pencil loneli tlie lnnd.niient.il e-iM' • 
i'tneu the two other legs are at right angles *' We aUo M*e tb.ii .nl 
ftlie perpendiculars to a given line puss through a point, iln* 
pole of the given line ; and from a given ]ioint »i pei pi mlii ukn • .m 
bo drawn to a given line by joifting the point to the i . 1 . 
of the linn. The common jicipendicubir to two line^ i»bi..im il lo 
jbiiiing their poles. 

* 'fhe student of mud»rn geometry is alreadv accustomed to think 
Of parallel line.s as lines which intersect at infinity, or a> Ime^ wiio-.- 
.imdiualiou is zero. In spi*akiiig t»f the gcncriili/,cd gcoim li\ / 
'iplana^ we may dotino that ttrostivight lints irbidf iuf<r.s>cf nj"hi 
fuudame^itnl conic are parallel. li tints follows lint t]iioiu;li :ni\ 
point two distinct parallels can bo drawn to a given .stiaigbl Im. 
The only exception will ari.so in tlm case where the gi\i*n bn- 
touchcB the fumlamontai conic. This is prci'i.sidy tin* ease in wli<< h 
- tlm genowlized system of mcasuvc.ment degr.ides to the oidinnx 
system. -..'It will followthat in the pre.sent theory of tncasuivim nt the 
tliwe aiigltt of a triangle are together not equal to two right an-di-.. 
;.lh Tact, to%kD an extreme e-ase^ we may suppose tlie thn*e v. riir. 
'.of the triangle to lie upon the fundamental conic, lit thi-. c.iv 
each of the throe angles, ami ihcroforu their sum, is equal !•> 

«ero.. . 

‘^A sphere in the generalized system of moa8ni*ement is the. locus 
*of A poilf which moves at a coustaut distance, from a hxod poini. 


It can therefore be ea.sily shown that a sphere is a quadric wiiich 
touches the fiindarocntiil nuadric along its intcr,',c( liori with tint 
polar plane of the centre of the sphere. 

In discussing the general case of tlie dispbn'cment of a rigid 
system it will simplify iiiattcrH to suppo.se tii.it tln^ tundamcntal 
quadric lias real rectilinear generators. It must, Iiow^mt, be 
uiider.ilond that the results are not on that .i-ruunt bss gfiinal. 
A dis|i]aceiiiciil mii.st not nUi*!* the quadric, ami niii->i n »! d* imm a 
.str.iiglit line. Jliii' c it Ibilows tbal tlm only -lb <l ol a dl'^plal(‘- 
inriil upon a g<’ii<'i:it<»r of tin* fundamental (piadii- will br tn ron- 
x« \ il to a posihoii ]uc\ loiisiv occupied by a dilhn nl -<‘iu-i:itoi . 
IVc shall fiirllii't* Mippcsc lh.ll tin* displacrtin'iil i. su. h thit tin- 
tw«igi'in*iabjrs to which we have icfriTi’d bcjnnir to I he ^.'im.i* si I n 
lirt A, Ik h be fiiiir gfin r.ilois of the, lii.st .s\^lrm whnb liy dis 
pl.m-nn III .iic bioiight to coiucidi* with lour ollnr gim-Mt- i. 
A, II, t'k l>’. l.t I \ be (»Iir grinialor ol I Ilf .second M - 1 1 il! W lilt h 
tin- di-'pl.ifi me nl bi in-s io Sun (>, 1 Im* .mli.ii iiioim i.itio nf tin* 
foul points in wbicli bnir fixed gi iiei'atois ol tin* oin* s\.sleni iir-enl 
li\ any geiiei.itor ol the ollnr .s\sl,iii is i oli.'^l 'lit, we inu.st llii\e, 
Using an olivioiis nol.ilioii tor :iiih.ii monie r.itio, 

X' Al’.rii A'.Al'iCh); 

hut, .silnr iinliiiinuiiiie i.ilio. .m uii.iltii<d b\ di'-pbo.cineiit, wc 
h.i\ t 

X Alli n X' \'i;( 'Db, 

win* 

Alb 1) .\ ,A'l;t' !»'■. 

ercfoic fo .iiih.i! iiioilie iitio ill wlii'-h four 

gi’ii' laloi*.; cut a fixed *^'111111 u .\' i - < In ilih.ii inoiiie rat 

111 whieli the four g"lii l.'.loi alter ili-jil.ii I ii!i 111 I III tin* .vitiie 
giliel.ltoi \'. 

If T lie Ji generator W hii h p.i^ es llil"iiuli om oi tin di.ulde points 
Oil X' delermiljed liy tlie two ’\-t III- ot Jioliit- ill \ h’-ll X' Is I’llt 
I'V the lour guieialois liefon ami ilt-i ;ii nl.eiimnl, we nilisl 
hilN- 

X V, Ik \\ \ .\\ 1’. . t , 1‘ ; 

li-'ine We Me tli.it the genelMlor T V ill be lIl'illeiMl bv 1 1 1 • pl.li (*- 
im*nt. Sunil. ir l''•.l^onill;•; i'ppbi s to iln* <:• u i.itoi wiii-h p.isM s 

tiilougll llieolliei doillile point, illld o| » oi:i-e tn ,i pall* ill •:« lie] ilo]'., 
el tin md sNsleiii, and la iM'e \\e Ji.i\e ill! 
tin Ol 

III I III lll'i'^f If lO'l'Ill ill iflllfi'i til' Ilf Ilf II I I'li'i f II, Ill'll II, III I Ilf Ill'S 

I'f • Ill'll of fill .sii\fi‘in\ ii'i f/i>‘ j'ltiiifii III! iif'ii i/ii'i ' ' I' I 'I’li'/i II iiiilfi I • if. 

'1 in tout jl.xvd gein*!' llol*. ,U'‘ ill'' I u.'.e Mil I t> *, I ili> dloli. 1 >enot* 
ill ; tlie four laees of this let I .died roll b\ lie* i qli tti'.iIM 

.1 0, u t*, : r 

tin* equati 111 ol tin* fundanieiit il qiiadiii i'? 

.1 : ; Il 'ifii' 0 . 

If tin* quadric be uiialliiid b\ I)..- t raimb'i iii.itmii 
» 13 II, 5n-, 

then w’c must lia\e 

ay - fin . 

When tlii.^ condition is .salisllni, linn, wli.ilevirA iiiav la*, every 
iju.idiie, of the family 

. '• hlf.r- I) 

will leni.iiii lui.iltcii d. 

Tin* f.iinilv of I idrii s lit !'■ imlie.iie l 
ell. iil.ir cNiiiidei.n will! li li.iM- ioi a i oauinin .ixi-. Iln' ,ele\\ :il.,i* 
wliieli .in\ displaiTineiit ol a iigid IiihIn in oiiinu;i\ .'•}'.iie n.av li 
eti- . led. 

TIjc Iwo lilie.s 

./■ • 0, ; - 0 

and 

}f -d, ir 0 

.ire eonjugale Jiril.us w illi levpi I t to ll.e fiuid.ini* lll.l] 'lUiilia ;liid 
b"l il 1 b" if 111 ,ii e nil ill I 1 1 il 1>\ 1 li'' d 1 ipl.iM iinoi’ , 1 b c- e v, ' - . 

tint III "/'// tf'Siiiiii.ift.'f 1 If li'i.'i ^ii'sfiii flf/i If . tn., 

Inn ■< II Jill II i> hill III li'i'i’fi 1 "I, 'iiiil fill.', hill,', (in i,'i'jrit"f, />, i i . 

in!b I'l / to fli' fii'iil'ini' Ill'll mi nli'n'. 

Sim c the poll* of a pl.iiie lliiom..^b one of tliesi bin'> ii*- < ii th- 
Otliel line, 11 .ippiMi . Tm it II t',l.ftl"i) nf a ri<ii“' S;,*/' ' ' ' ' 

\'in.'fl,' !l.h’ ly nil itn,'l ''.'A t( >! niylnfl'iil nf fin m' ,, ; i\ 

I e.-e/f 1 iff ffi >!'(}'. 

: ( llllbid Ji.is poillleil out tie* le.ll li.itllU’ ol the bio-- \.Iii- Ii ile jo 

I be e.llh-d p.u.llli I in the gem*!.ili/'ed s\stelii ot M'l I -lilt II.' lit We 
! Il IN e I xplaiiied I h.u in 1 he jd.uie t w’o p.ir.illel !iii< upon 

I the fmnlaiiii-nlal '•ouie: i.. a iiui.iin .sense .d ■. \.. m n i on aih r 
t.NNO lilies in sp.iei* of I 111 ee diineiisinns ti> 111* p.i I 1 i'. I V ]..'I 11 '\ I l I he\ 
iii'ei'seet Upon tlia Inmlann-nt d quadne '1 *.i m tk *. n w of 
]s.ir.il!i 1 lini s to whn*h Wi* are eoinlueted l'\ d’lip! , !:> 1 ^ 1 . .11 ; ill.’ 

piopeitN th.iMwo pai.il!' 1 line.s Intel, seel ,.1 ,iili.:'*. f.nLw i.m 
t:ike a dilb rent dermilioii o| two parallel lii,. - ki* .i-, bo eT.imoie. 
c.ill two luie.s p.ir.illel wln*n they adiint of .'ii iinV liinT« 1\ l.ii.:.' 
number ot oomiuou peri>cudu*ulurs. It is cxee..iqingly inb'icain.g 
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observe that when thie '^ndition is 


ME A 


the properties of ordinary ]viriillc l linos. Tho perpendicular dis-i 
tance between such a pair of parallels is constant, and the angles, 
which they make with any conunoii transversal are eipial. 

It will i)o shonrii in a nioineiit that any pair of straight lines 
whi<*h intersect the same Iwo gencMiitors (»f the same sy.stem on the i 
fundamental (piadrie aie jt.ii.illel in this new sense. Tho fact is ] 
that in the de^i-.nlrd . ii. uni.stiMiees t)f ordinary geoTiietry two nuito j 
diUereiil eoneeptimis lM\t‘ I'eeoiiie eoiifiNed, A ]iair of lim-s wliieh 
iulerseet on tin- rniid.iiiK'iital <|uailiic and a pair of liiifs wliieh j 
intersi*el thi'‘'aiii'‘ j'.m (<f .L'l ni-r.itcr'. of the same kind on tliefnnda- ; 
mental ijuadi i'* ale ijiiil*' liiHerenl eoiieeptiuns ; hut wlien tliefunda- I 
mental i|iiailiie .l.';4i.iil. s to tin* oidiiiarv ijitinitv then the ooneep- 
tioiis .uel i.ieh of them is merely a ji.iir of parallel lines in 

the in<liM.u \ -eii^cMt tlie word. The oidinary properties <*f par.illel 
lines ill' II aij.ih>;:nes iji tlie g<*nerali/Ml geDiiu'trv, hut tln-so 

nn.ili>'>,ll > aie dl-InhlUeii hriwtrn file two urigilKll snlirecs of i 
pai.ilh'' I'lilftird piiipose-. to n lain the wnrd “pauillel” in non- 
Knc !i h' in -.p.iee tm- ihat einieeption A\liieh exhihits tin' more reiiiaik- 
ahh* pii»|ii itii-s ol nnlinirv ‘-piee, and detines as follows : 

i/il fni‘f{ it'JufJi iiil> /-ser'/ Ihi .so -/O' tii'it rat (it's of thr samn 
Ill " I fth' fa lot'i iio ntal if.'infnr an- jHtraUrl. 

[.•■I X ami V he two leciilinc.ir g- in r.itors /if the fundamental 
fpi.idne lielongini; (•» the ^anie .system, a ml let A aijil lUie tw«> .sliaiglit , 
lines wliieh intei -.eet hoih .\ and V. Smee .VXand AV' are tangent I 
]d.im*s their pnle-^ mn‘>l lie on X aiul V I'espeetively, and therefore j 
A' - ami 1'/', the pol.ii of A i'aiid I' must iiiteisei t holli X and V. 
The aiihaiimuiie j-ilio df the four puinls in which X inter.si'ets 
.\l>, A'l'i' r- -.pee! i\ i-lv i-> eipial to tiiat ot the t.nitceiit plaiie.^ draw'll j 
at the ]toiiil •> wliere .X inl< r-eels A'lf, Ali ve^peetively ; ainl, as all 
these t.iiignit p] mes eoul.iiu X, llieir anliainmnie ratio must he 
C'puil to Ih ii ill wliiih they are cut by the line Y. It h* nee 
loilows ih.il the lilies X aiid Y are divided eipii.inharmonic.illy hy 
the lour ra\ s A, 11, ,V^ 11'. and lln relbh* the tour ia\s A, li, A^, lymimt 
1 m! ail geiieiMlo: -< oft he same .s\ stem oil ail h,\ jterholnid. An iiiliiiito i 
numher of IraH'Veis.ih, e in iheiefore he drawn to inler.seet the.se 
foil! ri\s, that to say, an infinite nmnhei tifeonimon perpeinlieii- . 
lars e.'in h.* di.iwn to tin- two lav. A and 11, and it is easy to slicnv 
that the lengths ot all tlie,s(‘ peipendieulars an* eipi.il, 

Chlldnl h.is prove-l ihe veiy n-inaikahle theoivm that rotations 
of ispial ampliiiid" ahoiu two eon|nj.ate ]»olars have siiiijilv the 
effeei i>f tr.iiisl.it ing evei \ jxnnt opti.i'.ednii lluongh « <pial dislama'S 
'ilong p.iialhd hue-,. Thi.s piupi-ilN h iid.s to mo.-.L im[Miit,int 
eoiisiMpien- e-, hut ii w«»uld lead US too tar to i-nter into the sub- 
jeet -it pie^-nt. 

A memoir by tlm pn .« ijt wnt'-r on the e\ten>ion of Die theoiy 
of.sereu-. I(»spi-e iif this de. ription will be found in tin* Trans' 
ad ions if t/o- /lOi/al Irish ./<-/'’«,///', vol. xxvii. pp. 1,'»7 1^1. 

f^aits of Midsarrtaraf, \ most excellent account of tlni 
units eni['loveil in .seientitle ni(*:oun*iiieriU w ill he found in 
Profcs.'^or J. I). KviTeti’.s (\a>l Physintl 

London, \Vc .''hall here only give a very Lricf out- 

line of this hr inch of tlie gen-Td theory of measurement, 
rcferritig iinjiiirers ti* Kvorett’.s \i)]umo for further iledails. 

Mo.st ol tho (jii iiititie-i for whicli measurements are 
needed can he ultimately cxjU'o.s.sed 1»\ means of (1) a 
d ‘liiiite length, (’2) a dclinite nia-'S, or (d) a ildinite interval 
of time. 

It is very imi»ort:int that the units thus referred in 
sloMild he cdioscu , judiciously, and it must be admitted that 
tho units ordinarily u.'.ud do not fullil the conditions which 
a well chosen .sy.stem of unit.s should fulfil. Tho most 
scioiitilic sv'-teru is beyond doubt that whicli has been 
sugg* -led by ilnj units ciuiimittee <d the Iliili.sh A-- ociation. 
fn this .sy-,ii ni tho unit of length is the rradmrtra, the 
unit of nns^ is the yr/?//i//e’, and the unit of lime is the 
and the sy-tem i.*» therefore often referred to for 
bri!vity as the C.fJ.S. .sy.«t»‘m. The unit of force is 

term' d ih*; and it i.s iletined to be tho form wliieh, 
acting upon a gramme of matt"r for a sccoinl, generate.s a 
vedocitv of a centimetre per second. 'Phe unit «>f work is 
the wlirk done by this force working through a centiinctre, 
and this unit is termed the nv/. Tlie unit of jinw^.r is 
tho pow'er of doing work at the lato of one erg per second, 
and the power of an engine can be specified in ergs ]K:r 
second. ^J>y the prefixes d-ica, hecto, kilo, mega, we can 
expres^ a nmgnitudc e'lual to tlie unit multiplied by 10, 

. 100, 1001), or 1,000, GUO respectively. On the other hand 


i^bout. 980,000 : 

ted many 

book alreaiay ;* 
'.ptEfl for Tneasan^V' 
^Special 

__X^eprintod.:iii'. 

jEfrud a. 
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the prefixes '^eeij cent!, milbVfiiicro, signify tbe'^'janits - 
'‘rided..by.lO,, JOp, 1000, or 1,000,000 respectively. ; ; 

For 'cpmparife'n^ with .i^^^ori}ifiBir^. units the following 
statemmte will be usefwlt^^ tfem ^t-of a gramme at 
any pan 'of the earth’s 980 dynes, or 
rather loss than a kilodyne. |,oCa kilogramme 

is rathor less than a megatiyfiejT'’ ‘ 

dynes. ' ' 

The application of iheso units to e 
incjusureiiients will be found in Profe^i.,- 
rofeiTcd to. On thegoiicrul principles 6r 'a] 

Tiient, see a ]>uper by Clillbnl in the Hand!^ 

Colled ion of Seienfific 1870, 

Clillbnl’.s jl/’//^///'////f//«'/// yVf^/fc'Av, pp. 419* ..J,, 

Mr. \Tll, I m uilinie county of Irolapi^iil tjbe province 
of Lunst( r, m boiindid E by the InMlt SeA, S.E 
Dublin, S bv Kddaie*and King’s countljr.''TiJL by West* ^ 
nu ith, N W by Vi\ in ind Monaghan, by Louth. 

Its gn iti t h ngth ninth and sottthria about! 40 miles and 
its 1 II idrii t 1st ind wist about 45 miles/ The total area 
coinpiisL'i 57\il7 icii^, Ol 901 square tnileSa 

Tin county toims put ot the great liiQO&tonQ plain that 
ouupns tin (cnli d poitmii ol Ireland. lu some districts 
tin s nl uc IS \ nil gitcd by hills and swells, which to the 
w(st i( nh i (oiisidci ible elevation, although the gei)ietpal 
fLatulL«^ ot u lini tlnnq iign fouiitiy are nevei lost Th6 
coist, which IS low ind shelving, extends tp about 10 nlUes, 
but thclc u) Iniboui of importance*. Tho Boyne, 
wliosi bulks an spuidly bciiitifiil, enters the c6unty 
it its sontli west cxtiemity, and flowing tiorth-ea«b^ to 
Dioju It dividts it into two almost equal perts. 

m Jt i Ll^l^ till lllukw Iter, whuU fllows south-west 
tiom ( IV in The Lomu n n.ivigablo lor barges as far as 
\ i\ in, win i a < ui d is i iuiliI to Trim. Thel^yal Cana) 
\n ^ i\n\^ till soutlnin boiindaiy of tbe.xCtjuflity 
Dublin '^llun SI no lakes ot impoi tance. 

( ft t If (if I/// (/fun —Tho climate is^^enial and 
t ivoiii d ! tor ill kinds of crops, there being less tain 
thin IN ri in tlie iiLighbouiing counties. The prin(^!pal 
sub ti itum H linicAune, but there are some distnets 
of cl IV si itc l^\i I [)t 1 small ]>(>]tion occupied by the Bog 
ot Mien, the louiity isviiy vcidant and fortU^, Thosoii 
IS piimipillv i mil ileep loam lesting on Uiiiestoua: fll^avol, 
but vaiie^ lioiu i stiong clayey loam to '^y 

gi ncl ^ 

I ] t 1 il mu il I ifh 1 lingv in 1S81 was n,tJ67, of which 1682 
w 1 1 t) III I I inixtuit iml 4300 bHu<«cu 6 and 15 acfes^ 
Onb wii ii \ 0 1 IIS Accouling to tlfo" agnipilt^ttn 

li ti f 1 issi 111 )]< I of liable Imd waa 5^i70s acios, or 

o 1 j(i lit f il wli 1 IK I of the 00111113/, ’ VW6 9699 acr^M 
W I 111 1 1 1 ml iti II 11 JO bog and iDarsh, jM 201 barr<*ii 
nif nil till 1 111 Hi 111 iiibli hiul, 60,411 were ^Vodi r tilliige, 
»si, 11 il)N III 1 Ml find 380, >71 posture The following 
lill h w th 11 I nil I i till ilini.unt ( ropB in 1865 aUd 1882 — 


! Othe. , ifcadow 

w:ir:if. OiiM. Pnttttoi'H. TuniIpii.iGi’oftm|1ax, * anrt Total; 

jCr<ipflJ ■ ■ Clover. 

l!»,?:ift 9,904 s’oOb' 

12,071 6,724 


i.r.77 


IB 64,1^6 206^27 
140, 0»7 
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ll.iisc. t»-lwc( ii isr.r, an.l 18S2 have dltniSfcftcd trom 28,810 to 
ir.,;nt;. mi .mvi r.i.gi* uf 2-l) to evury 100 acTe%43|uh^ -cultivation, 
jivmigr fur Tn-kinil bi‘iij'' 3’‘2. (Jattlo iu I85[5t^uft\borcd 136,485, 
iiTi-1 ill li:ul iiuTpa.sml to 176,121, an cypry 100 

mull*!’ rull iviiiioii, the average for 20 '2, Sheep 
ill l.s.^-; imirih.ivdl7o,.6H2, midin 188*2.^l3^5/i0, although in 
l^^o Ui«*v wiTij 174, .073. Pigs in 18^$^jg[gSl]b^ed 10,709, goatB 
o;tlcS, ami ])ou1try’318,968. ‘ f' 

Ar'-onling to the latest return the fcL 
]irgpi'ictor.s, who possessed 677,846 aoinsjvEli^ 
of i:.'i44,6.''/0. 'riie average size.oCjbhni|f*^ 
the average annual value per 
four proprietors possessed Uloro. 
of Durnfey, 21,868 aui*e« ; J. 
dowiie, 12,995 ; and Lord 
Manufactures — ^luost* 


...^..jiled among 1322 

* h^taleuhWvalne 
i«iitfira«'486^espand 
A. XhV. following 
®e.ch viz., Karl 
Id'^rquis. of , bans- 
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s, and there 


a^^lttire, but coarse 
; are a few woollen manufactories. ' > ' 

' JRxiLUways,--'l^h» Dublin and Meath line intersects the county 
in a north-westerly direction, ax^(^ into several branches, 

. wM^c the Great Wcstorh Une skixtatlie^^uiihern boundury. 

Administr(Uloii‘^ county includos 18 

baronies, U6 parishe8^.1^<m626 townlam^. Assizes are. hclvi at 
Trim, and quarter Bimshauglin^^ Duleek, Kells, Navau, 

and Trim. Two poorf^^.hnions, Navan and Trim* are w ludly w iih- 
tin the county, ana of Ardee,Ce1bridg6, Drogheda, Duiislnnulin, 
\Jfidenderry, Rolls; iwim Itisinthe Dublin milit.nv .lis-' 

subdistrict of Birr;* with baiTack stations at Navun iiml Tiini. 
l^i^lesiastically it &hvthe Meath diocese., with portions in AnM.i;.d) 
ynnd Eilmorc. Pie^iou^to the Union it sent fourteen mem 1 ters i < > ) mi 
lament, but noVonty the two members for the eounty me letui im (1. 

froin 81,51.8^Wi760 the population in 1821 li:ul iii*Te;i>*‘ I to 
|:il^9,183, ami in ISiLto. 183,828, but by iSol luid tiiminish. .1 to 
H40,768, in 187rfd:95,558, and in 1881 to 87, id'*, ot wlioi,, i 
i^'were males ahd 43,164 females. The prinei]).il towns an* 

1^15878 ; Kells, 2822 ; and Trim, 1580. A portion of the ]*aili:imi ii- 
[itary borough'of Drogheda, incliiding033 of tin* is 

^v^witiiin the county. The number of liirilis in the county «lm in.^ tin- 
^:\ten years ending Sd March 1881 was 21,2t)3, jm ot ‘j ; o to 

^ievery 1000 of the populatioh ; of douth-s 10,87.s, an a\cn-r «.i ls*| ; 

'marriages 8105, an average of 3*5; ami of cmi^^nMiit-t .ni 

^average of 12*1.^ From 1st May 1851 to 3d iMarch l.s.si tin* tot.d 
^fiumber of emigrants was 40,375. Of the pojnilaiinn live yi ai . old 
upwards in 1881, 227 per cent, were illiln-.itc, tin* pnvi nl i;;** 
?^fcl871 being 29*9.. In 1881 thorp wore 3.)31 j>ei.sons able to sjualv 
Mi^h, hut none wore luiablo to spenk English. 

anci Amtiquities. — .A.ccordiiig to Ptub iny, Mralh w.is 
/5n|(inally inhabited bytho El»lani, whose, tciritoi v r'vt.Mi h 'l Hum 
y;'thp Boyne to the Liifcy. A district known as Mcalli, amt in- Ind- 
i'fjug thp' present ^county if Meath as well as We.stimaili and [.ong j 
with parts of Unvun, Kildare, and King.s euuni y, m iIm* 
i^fwhtnry formed by Tinithol into a kingdom to serv*' a-; iinii'-al i 
|jiUld jpf '"the Ard K(^ or over-king. Afterwards it was diMih d into 
^d^amhoin, now known as Meath, and Eireamhain, wliit b imlnded 
^^C^'r^moindcr of the old' kingdoin. The ilUtiiet w’as t'lenn.* iily 
SpjSbicct t^.invosioiis from the Danc.s ; they were tot.ally th re.i:< .1 .it 
"^‘ira iti; 980, ' About SOO'^OO aer<*.s, inelmling all the pr«*s'‘tji 
autf'A'Meatb, wasgrantcil by Henry 11. to I high de Ji.Mey. 
i^Ti^.t^Usbrcmarkahle anthpiariau remains are two vonnd lowm, 
nSf^ells, and the other in the. ebun* lizard of Donoiiuhm 
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Navitfc’' , At New Orange, near Slane, then' is an .irtilunl 
^iiiVcrU'of ti'Vcry peculiar c.onstnietion. A large rath on T.in 
nlB'^OS the meeting- place of the prinees hefore the Danidi in\a 
'‘iici|iJ^ aiid the |ieat of tt ixiyal palucc rcfeiivd (o in the well-kiu'w i 
liCooi'e* , A stone on the top of the ratli is sn[ipov,.,l hy 
I tp'^^the stone of destiny wdiere the aneient monaiih.-; of 
'^d' wore .'crowned. Monastio^buildings were very numt'nww, 
thjlH'Tnore inqiortant ruins being tlnise of Diih i'k, win. h 
to have been the first C<’elesiastiea] edifn e. in Ji.dnid bmll 
and mortar ; the extensive remains of Ik-i tivc ; .nel iIcm* 
Iwowd, XN'here also were a cathedral and a Neiy tamous i oil. j.-. 

old fortresses, Trim ('astle on the Doyne still .m 

' " ^ 'ilg appeai’oJico. There arc also many tine old maiedoiiv. 

piscnpal 
iiinl I 


capital of an arrondissement, nnd an cpisco 
department of Seine-et-^rurne, Finncc, ; 
tfown of Haute 'Hrip, is situated ’i's mib s 
'b^Pj^^on the Marne, which* runs tbrough the town, 
i()^'du th^aris and Streteburg Hail way, 'riio cntliedral, 
l^icj&ted tp St, Stephen, date? from the 12tli century; its 
^"ij^jtution'Was. begun thirty years ago. From tin' top m’ 

^ ii^bdtern^ tbwer (250 feet high), in line wenthcr, th *. 
liejights of Montmartre and Wont Val(irien, near I’nris, can 
The building, which is 275 feet long ami l(i5 
io^^'higb, consists of a imvo, Iavo aisles, n lino transept, 

^U^oir, and n sanstuary. Tlie choir contains the statue 
the tomb of Bossuet, and the pulpit of the catlu dral 
*|il?been reconstructed with tho panels of that from whii h 
f Eagle ofeMcaux ” used to preach. The great w iinlow 
^ the soutltvtransept contains some inagniticpiit siained 
gloss. The^'episc^pal palace, behind the cathedral, lia.s 

rooms ; Urn buildings of the cimir ^ 

vmch •ateo.i'.adjouis tho calliednil, aro likewise oI ^ p. t.‘ 7, v.dvrii, iv. r.iT-sy. Th. i 


and the^ Matne^ furnish means of transport. A starch 
manufactory, a copper “and iron fmmdiy, and manu- ' 
factories of food-pastes, of preserved vegetables, and of 
agricultural implements are the other pi'inei[>al irulnstriul 
establishments. About a mile from tlie town is tiie 
sugar factory of Villenoy, which is one of ila- large-t in 
France. The populiition of Meaux L? 11,7 ID. 

In the lh>m:m piaitnl Mranx was ihr iMjnt.d «»r iln> M. !di, a 
small Ualli'' tnh.-, h Immitl |>:nt of tln' kn'i'dnm ..I in, 

nnd .iltfiwnrds hrlitii 'i d tn th.- t .units ol V« i lu.tiidoi-. .md ( hnm- 
p.igiit.‘. Its rumm'.ni.il ilurin* :is l.irbnk I17'.». Mr.nix 

:- 4 Ulh-n*il niu.’h tiom thi- d’ .inh-i'^ nf ihc .l.icpis-i i.\ li'-m th. 

, Hiliidn*d Yvai.s’ W.ir, :iij I ii.nii tin- icli_>;i"iis w-H'i, .liiniig v.in.h it 
w.K ;in im[M)rl.mt .■nt!.* Alt.-r i he !.<■ . mj.- ii 

lir3 town whi.-h i)p«-ii.*.l ii^ i'.'-. lo \ IV., in l.-'.M I’Ih'mI 
.is it 1-'. .m tln‘ hiLdir'.i'l "f intj-lfi-, m.ii.liing on I’.n i-. Ii.ini tin: 
iMsl of Ki.im'ts M'‘nn\ -iw it. .mir.n-. i t\.ig.‘d )»\ lli..- .'iiniy oi 
1 jO| iniiii' in Ih.VJ, and wms l.iid lind. : li-.i\y i .-pii .it ituis in LSl-l, 
181 .“), .(lid ls 7 o. 

MW'CA (SSC.«, M-iL.i), the. chief Uiwn id the Jlijd/ in 
Arabia/ and the great holy city of Isl.trn, is situated 
two eaimd inaiclie.s (tlie restiiig-phiec being Dahni or 
JIadda in the Ijaln Man ), or iibinit 15 miles, almost lUte 
ea.’^t, from Jidda, on the Ib-d Sea.’ mi a lougli 

estimate. .Mecca lies in 'Jl .‘Uf N. l il. mid iO' F. luiu’. 
i it is said in the Koran (s//y. \iv. IH. llni M-'Cim lie.s m 
j ii sterile valley, and the n| i geogriii>b.*i ^ nl--ir\e tint Mie 
' whole Ijaiam or sacred tcuitory u/ini.l iiu «ity 1. aliin'-t 
I nbsidutcly without eultivatnui te- ti.iir while fruit 

trees, sjndngs,, wells, gardens, and i:r< cn \.iil.‘>s are toiiiid 
immediately beyond. Mecca in fm‘t ins in tiie lieart i>f a 
mass of rough hills, inter'Ccted l»y a iabyiinili of narrow 
valley.s and pa.sses, and projci.-iing ii)ti» the dhliaina or low 
country on the Ked Sea, in trout ut tlie «jieat mountain 
wall that ilivides llm eua-l l.imls from liu' i. nli.d ]dilt‘au, 
though in turn they are thein.'-idve.'- .s.,‘p:jiM!i 'l tn in tlir sea 
by a .sv'cond ciiitaiiiof hills fi»rming t..-- v\co.. ni w.ill of the 
gr»*{it \Vji.dy Marr. The inm r mounl iin w,ill i.s j.n i.-id by 
two and only two greiit p.i-.se-, and the \.i!li }.s de.- . < ndlng 
from these oinbraee on bnili sid‘. s the M.n i hili.s. The 
noitli-westcrn [».iss, ihiongli wliieli the .Nejd Irallie de-eeiids 
to the coast, and whitdi ahso alioid^ tlie ea.sie.st tliough 
longest route from Jidda ami Aleee.i lo 'I'.iil ,iiid lii ’iii’e 
throiigli the true Hijaz to \i*men, i-. ilo' I hub el Soil or 
ti'irent path dowii the wed w-iti ivil \V.id> .M.iri.' Thi.s 
Wady skirts the- complex of .Mecc.i lnl!"i » n tlu- n.'ilh-west 
from Zeiina by Wady Fat ima (wie re it is joiiicfl by the 
^•o.I^t roail from Alediiia ami Syii.i) to IJ idd-i on tin eiM.md 
Jhlda road, a distance of [u.Thups 50 mil-.-. Main roads 
eoinerge to IMeeca Irom the three points oi ihe ^\’/ldy Jn.st 
naiin'.d, the di.stance of the city from tin* let two being 
about I’O inile.s. From this .sid-* tin.* mo'^t prominent of 
tlie Mocea hills is the nortlimn “.Moi'iilain ot I.I-lit" (J. 
Niir), The other pas.s, which :itford.> a .dioiter mule loml to 
T.iif and the southern liighlamis, but is not pr.icticable 
f.»r ordinary baggam* e.iniei':, «h ^ei-m.l.s from tin' :-uniniit of 
J. Kara, and leads tlirongh the gi' at W. Nadi an, the Wady 
of the Iludheil, to (lie [ihdn bcneiitli 'Arafa, tlie ini>.'>t 


' lli]\/ i- liiMV ImIci'H In Ili»* ii'.n.il j.ulnj.iil ‘-en-c nl fli.‘ u. \ i 
'ruiki !i \V.ily 1 ) 1 * tin* 1 lij.i/ li.i ^ In- wiiili-r iV',|.lfi’. .• .ii Mer. i .i-i.l li;, 
uiiiiiii r .lUiirtcis ut M’.iif. In .‘i iinn..wt*r ‘.en-f tii*' 11 ; 

iiUiiiiit.ti;i"ns cdinitn l.ct Wi t-n t 'u* «■» mIimI .e.i ol \< j ' '• •- 

it i- ■■;ilk*.i li\ t l;i‘ ii:it i\ •*') i".l lli.' l-.w I.imIs • I* tin* - . 1 . . I'i 

ll:!- M'liM* Ml \^iii:i*i re. kons Id lie' 'rik.ini.'i, . I \-i ’ •! 

.Xi.il-s .still I'l.lkuv Imiii. 

\ v;iriniit d| till' iiiiim* I\I;ikk.i is H:ikkn .'sw. . . I'- 1 n. ir-fi 

. in, i t 

. 1 . i • t . T - 


l.’l 


itcctut^rftlid- archmological intoru^t. • i rni-t. .-Ui.l Ik.' n.-mi. '^ I .m.l ’Aj^l, ..1 'I 

’ U of a considerable trade in corn, ! -'‘le ii«ii piopcriy ll;lllll‘^ di’ tiio town as a wie.ii- 

-..ni,. aI... \i ' ■ 'r..e inii't-r ]).irl ol tin-- W.i.iy Uns two In in. . \‘. . I,, o-^iin nel \V. 

\ !i 1 e .if Zeima 
\b..\c Aina tho 


its mills, on the Marne, 

t'ft gteatrVpi|J^ lOf ‘ the meal with which Paris is I J^iv.'t Imt spring (comp. Yakut, m. Is/). 

rfftifat’HiiVrt'iirnq, which SUrroUnds the toan, ! path ia desert. 


npprr ]). 

N r.:hl-i. Ill llii* l.ittir lie tin* g:ir<U-ns ..f S..' i ; 
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easterly of the holy sites connected with Mecca. From 
this point u tolerably level route skirts the Mecca hills on 
the south, passing very rlosu to Alecca under the opposite 
side of J. el-'rhaur, is joined or crossed by several 4*oads 
from tlie south, including flie great lowland Yemen road, 
and ultimately falls into tlio road from .Mecca to Hadda, a 
little beyond the [)illnr> lliat detine the llaram. The broad 
valleys through wliidi tliis southern road leads are not so 
Well watered as W. .Marr, but have several fertile spots 
and a g(U)d di-al ot l.uid cultivable after raind Kroin this 
diseriptivai tin.* Jiiijiortauce. of the situation of .Mecca will 
be easily u.'idLT-tonii. It connuands both the great routes 
connecting the luwl iiuls with central Arabia, and thus has 
the adv.intj-o o\erT.iil', its lonncr coniinereial rival, which 
lii*'; in 1." d the iidiiid mountain road from ^ emen li> 
Neid beliiml Mount Kara, but has no ready connexion 
with tlie Tihaina. Mecea, on the contrary, tlunigh ap|)arcntly 
s»M‘liitIt‘d in its lulls from the main valleys it is in fact 
not Muble from any [»oint till one is quite close to the 
town lies in the focus of all the great loads from north | 
to south or from the coast iiilaml, with tin* single c\ccplij)U 
(»t the mountain road heliind Kara ; and the low parses ihut 
inteisect the Mecca hill-; fnnu a series of practicable ^hort, 
cuts cv)iiiicctiug all the chief [nMuts of the circle of valh‘ys 
already dcM.-ribed.- 

Holding this [)ositi«)n, and sitiiali'il in a narrow^ and 
barn'll valley »|Uite iiicapible of supporting an urban 
population, Mecca mu.>l liave been from the tir.st a com ' 
iiiercial tow*n.'^ In the palmy days of South Arabia it was | 
probably a station (»n the great inceu^t' route, and thus 
Ptolmiiy may lia\c learned tlia nani*', which In* writes ‘ 
Makoraba. At all events, long b.doic Midiammeil we i 
liiid -Mecca ed.ibli.^hed in the twofold (pudity of a com ^ 
mercial centre and a privih'gcd In*I> pl.ict*, siirrouudeal by ' 
an in\iolable territm-y (tin* llaram), which was not the 
sanctuary of a ^iugh• tribe but a ]i1:iceof [)ilgrim,iu't‘, when* 
religions observaner's were as.-ociated with a .'seiies of 
annnal fairs at ditfenuit points in the vieinityA The com- 
bination of comnieict* w’ith religion was no uiiunumI thing 
in Arabia. Of old llm ims'n.se trade had its religious 
fe.jtiires, and iinlced in the un.^elllcil slate of the country 
comni'-rce was [»o>siblc t)nly under ibo sanctions of religion, 
and thioiigh the ])i’(ivi.^ii)ijs of the sacaed truce which pro- 
hibited war for b>ur months of the year, ihiee of tlit>.e. 
Is'ing tlie. month of |»ilgrim!ige, with tho.'^e immediately 
j)rci’e ling and following. Tlie iii>t of tln^ series of fairs in 
whieli the Meccans liad an iiitei-e.^t was at "Oka/ on tlie 
easier road betwieii Mecca and T.'tif, where thcie was uIm) 
a sanetuaiv, and from it tlie* \ i.'-iter.s, draw'ii from tribes far 
ami near, moved on to [loinls still nearer Mecca (Majanim, 
and iiiially Dhu l-Majay, <m tin; tlaiik of J. Kabkab behind 
'Arafa) where lurtlier fairs w’cre held,' culminating in the 

* 'f'l (.r llir v:illry. '.iirniundiiig tin* Mrer-u gnuiji nii 

tliJ'T viin--, will* Ii 1'^ Jij.Muly Iimmi J'I r^ioji.il in J.S.SO, 

It iiiiv JuMi-.l t!ut lliiic .1 <l]ii*<t ;miiI (m-.\ r.im, I rotitr Intm 
/■•ifi.i t'l '.Ni.il i lilt* .Mi'da lnlK ;i!m 1 tli<; iihJiiiifaiiiN ol 11n’ 

1 1 u. lilt il 'I'.ikuiglln- t.n t w'ltlj tin- nf W.ikiUi (Wrllliaii^w-n’s 

Mo.fi, III 1/- f ;i .‘111; tint t\civ '\.i<lv iii tli i'M'I lniifiu\ llnus 

(jiltwai'l-i iiiC* '‘iiiiiii'm '^^loiiis'l < \ i-i't In.'U at 'IViii'im 'm-.ir tin* JiiuliVl 
f)M thii M< 'll II. I I ^'.lku1, i. '^7U . tltii .fuli.iir, |*. 11 0; wi* tli;it 

li*-’ * 1 ; 1 'C. it"tl d lulls .a .s'jit oj of tin* go-iit 

iiioiiijt.iiii w.ill. 

' 'I'ko iiikiU'l H'ImI in ,m;ii it lit tilm ^ \v,is Ji<tt so \'ilihil»ln tin- mast, 
mri'l to Nyicij "11 .'lunujit, ..l lln- .'anitv «»1 w.ilis [Muh. In 

p. loov 

Atcn-ii, says Mill' (»l it' • Iti/t in, .i]i. VV.ikhli ■' Kli-mcr’s nl , p. lUO, nr 
^fl^h. In M’tL, p. 100). 1 -, a -i tlU-iiiciit l"niw'«l Im traiK- with Sjiia in 
suiinniT and Aliys'iinia in 'Aintcj, and raiiiiot lonliuiie tn r.vht it tin- 
tridi* Is inliTnipttiil. 

* lJrt:dls| as tn tin* inljalnl int . and c nnstiluiinn of Mci-ca Ik’Ioii; 
1-lilii Wj^l In- gjVfil ill/»ei MoilA.MMfcli. 

^ Thn dntails^ue varinn.'ily n kitcd. See Eirniij, p. 3*g.H (E. T., p. 

; Asiua'i in Vikiit, lii. 705, iv. 410, 4‘gl ; Azmlti, p. 129 ; 


special religious ceremonies of the groat feast at * Arafa, 
Kuzah (Mozdalifa), and ^^eoca itself. The system of inter- 
calation in the lunar calendar of the heathen Arabs w’as 
designed to secure that the feast should always fall at the 
time when the liides, fruits, and other merchandise were 
ready for market, and the Meccans, who knew how to 
attract the Budouiiis by profuse and systematic hospitality, 
bought up those wares in exchange for imported goods, and 
HO became the leaders of the international trade of Arabia, 
Their caravans travorsi.'d the length and breadth of the 
peninsula. Syria, and especially Claza, was their chief goal, 
and wc read that the Syrian caravan intercepted, on its 
return, at llcdr represented capital to the value X20,000, 
an ciiorinons sum for those daysj 

Tim \iclory of Mohammedanism made a vafft change in 
the [Jusition of .Mecca. The merchant aristocracy became 
satnqis or peiisiomrs of a great empire; but the scut of 
dominion was ninoved beyond the desert, and though 
-Mecfia ami the Ilij.iz strove for a time to maintain political 
as well as iTligious predoiniimnce, as will bo related 
umler .Mi)Iia.m.mi:i)AN Kmuiue, the struggle was vain, and 
teiminated on the death of Ilm Zubeyr, the Meccan pre- 
tendant to the cnliphate, wdieii the city was taken by Hajjiij 
(t»l)2 A.D.). On the other liand, the sanctuary and feast of 
.Meica reei'ivi'd a new prestige from the victory of Islam. 

I ‘urged of elements obv ioiisly heathenish, the Ka ba (Oa^ba) 
bccamii till', holiest site, and the [lilgrirnage the most 
sacred ritual observance of Mobammedanism, drawing 
wurshi[i[)ers fnan so wide a circle that llio confluence of 
the petty traders of the desert was no lunger the main 
feature of the holy .sen.son. 'I'ho pilgrimage retained its 
importance for tin* (ommercial wellbeing of Mecca; to 
tlii.s diiy the .Mcnuiis live by the llujj — letting rooms, 
acting as gnide.s and directors in the sacred ceremonies, us 
coiilraeturs and touts for land and sea tniURport, as well us 
exjiloiting for their vWa advantage the many benefactions 
thnt ilow' fo tlie Imly city ; while the siUTOunding F»edonins 
derive a chief [Kirl of their support from 
trans[»ort it ih inmid.s nnd from the subsidies 
which they are engaged to protect or abstain from molest- 
ing tin* [lilgrim c.iiavans. Ihit the ancLcut “fairs of 
heathenism” were given up, and the trallie of the pilgrim 
season, sanclioned by the rrojihet in aur, ii. 191, was con- 
ceiilrLited at Mina and .Mecca, where most of the pilgrims 
j-till lia\e .M»nieiliiii'.r to buy or sell, so that iMimi, after the 
sacrifice of the fia4 d.iy, pior^eiits the aspect of a huge 
iiilernation.il ianey lair." In the ]\Iiddle Ages this trade 
was much more iiiiportiiiit than it is now. Ibn Jubair in 
till* 12lli ce.ntnrv de-,erib,es the mart of Mecca in the eight 
days follow'ing the lea.>t as full of gems, unguents, precious 
I drugs, and all rale nierehandise from India, Mriik, KliorfisMi, 
and eveiy inirt of the Moslem world/^ 

.\[eeca,as has be .m already indicated, lies in a narrow .sandy 
\.dley Minning ap[iroxiinatcly from north to south between 
tlio lied .Mouiitiun on the iwcst and the loftier chain of .1. 
Abu Kobi*}s on the east. These ranges, wdiich are partly 
i built on a.nd ri.se seNeral hundred feet above the valley, ,so 
I enclose the city that the ancient walfc only barred the 
valley at three points, where three gates led into the town. In 
tlie. time of Ibn .Jubair the gates still stood though the walls 
w’l-re Miiiied. but now the gates liave only left fheir names to 

n«kn, p. ilill. .lilti'l K.'ihkal) is a gir.'it mountain owupyinj; llic 
jiii;j;l'' lH*t\N«‘i*H W. Nii*iiiiiii ami tlie pluin of 'Arafa. Tlio peuk in dnw 
math nf Siludil I'l, tin* h;imli*t wliii.']i Burckliardt (i. 115) f.'ills 
Aei’Mi-iliiiir 1(. A/iiiki, ]). 80, tho last sUrhio viaitad was Ihut of tlie 
tlire<* tuM‘s ni ill VV. Nakhla. 

Si) wi* ;iit‘ told liy Uiriim', p. 62 (E. T., p. 73)' 

' Wiikidi, ivl. KimiHT, pp. 20, 21 ; in j>. 30 
^ Tin* nldcr I'airK wiTO not ontiroly deserted till the troubles ol the 
ilays of the* Omayyads (Azraki, p. 181). 

^ Ibn Jubair, ed. Wright* p. 118 Sj^f. 
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quarters of the town. At the northern or upper c ml was the notable.^ Both those and the court of ilie great in«#.sijn * 
B.-'il) t'l MalA, or gate of the upper quarter, whence the road are ohserved to He beneath the general Jt;vcl of tJie cit), 
continues up the valley towards Mind and ‘Arafa as well so that it is evidoiit that the site uf ilie tu\Mi has been 
as towards Zeima and the Nejd. Beyond the gate, in a gradually raised by accumulated rubbi^h. 1’iie to\Mi io 
place called the Hajiin, U the chief cemetery, said to be the fact has little air of antiquity ; genuine Arab buildings do 
resting-place of many of the companions uf Mohammed. | not last long, cspuc/ially in a valley i)i ricnlir:jll\ 

Hero a cross-road, running over the hill to join the main tremendous Hoods when the tropical i.m -t on the 


Meiliuu road from the western gate, turns otf to tlie wc^st 
by the pass of Kadit, the point from wdiich the troops 
of the Prophet stormed the city (a.h. 8).^ Here t(){> t he hod} 
of Ibn Ziibeyr was hung on a cross by HajjAj. 'Hie 
or soLitlibrn gate, at the Masfala quarter, opened on the 
Vemeu road, where the rain-water from Mecca Hows otf 
into an opAi valley. , Beyond, there are iiioiintMiie^ on both 
‘sides; on that to the east, commanding the town, i- thr 
great castle, a fortress of considcrabh; strcn^^tli. Plm 
third or western gate, Bab el-Omra (fonncrly also r..il^ el- 
Zaliir, from a village of that iianui), lay ahiior.t opposU.- thr 
great mo.s(pie,»uid opened on a road leading we^twanU round 
the southern spurs of the. Red Mountain. Thi^ i'^ tin* t«» 
Wady FiUiiiia imd Medina, the Jidda road branching oi] 
from it to the left. Considerable siiburhs now lie oni-a’de 
the quarter uamcdi after this gate; in the Middh* A-’.‘'^ a 
pleasant country readied b»r some niilos through pailly 
cultivated hind with good wells, as far as tins boiiinlaiy of 
the sacred territory and gathering jUtaci* of tlie pilgrims at 
Tai?lm, near the mosque of ‘Aislia. 'i’ljis is the spot on 
the Medina road now called the'Omra., from a ccrcmoiii.il 
connected with it which will be mentioned below. 

The length of the sinuous nmin axis of the l ily from the 
furthest suburbs on the Medina road to tlui subiiibs in tin*, 
extreme north, mnv fre(|iientcd by Hoilouins, is, aci'ordin;;* 
to Burckhardt, 3500 paces.- About tlie miihlleof this lin * 
the longitudinal thoroughfares are pushed asi«lc liy the 
vast courtyard and colonnades composing the, great inoMpn*, 
which, with its spacious arcades .suirouudiiig the K.ih.i 
and other holy places, and its seven minarets forms the 
only prominent architect urn I feature of the city. The 
mosque is enclosed by houses witli windows opening on tlie 
arcades tind commanding a vie w^ of the Ka'ba. lmim‘iliately 
beyond these, on the side facing J. Abu Kobeys, a bro.i 1 
street *ruiis soutlneast and north-west ilc^o^s the v;dK \. 
This is the Mas'A or sacred cour.se bi tweeii tin' eininenei s 
of Safa and .Nforwa, and has been from ^ery early lime'> one 
of the most lively biizuirs and the centre of Meer.in li!<-. 
The other chief bazaars are also near the inoMjne in siri:illi r 
streets. The rest of llic town laismits no ]*oiijt^ of 
individual interest, but its generul aspect is pietun s»pie : 
tlie streets are fairly .spaciou.s, thoiiLdi ill-kept and lilthv; 

■ the houses are all of .stone, many* of them well built and 
four or five stories high, with terraced roofs and l.iige pi»> 
je.ciing window\s as in Jidda - -a style of building wliieh h.i- 
not varied materially since the 10th century (Mokad^l.l^l, 
p. 71), and gains in eltect from the way in which the dwell 
ings run up the sides and spin’s of the mount lins. (d‘ 
public institution.s there arc batlis, rib.'its or lu>-|^il•e^ for 
poor pilgrims from India, Java, a hospital with fifty 
l>eds, a public kitcJien for tlie ])Oor, badly admini.-tered by 
• the Turkish authorities. A settler from India has rci*ently 
set up a theological school; but the old collcgis aronml 
the mosque have long since been converted into lodgings. • 
The minor places of visitation for pilgrims, .such as the 
birth-places of the Prophet and his chief followers, arc nut 

^ Tliis is tho cross-road traversed hy liurekhanlt (i. ami 

described by him as cut thmugh tlic ro« k.s with nuirli labour. 

* IstrakliVL gives tho length of the eity]»roper fri>in iioiLh tosi.uih a-. 
2 Tuilos, and the gi’eatest broaiUh from the .liyiid «iuavt< r east of tlu- 
Rii*at mosque across tho valley and up tb<» western slopes as two-lliiuls 
of the length. 

^ The pious foundations of Mecca have been robbed by tbeii 
gnardiaus from very early iliaos. See alreatly Ibu l.laukiil, p. 25. 


.‘surrounding hills. The liistory of Mot * a j.-, lull nf the 
^record of tiie.se inuml.itit>ns, unsnecrs^fully CMiub.it ' *1 b\ 

I the grc'it dam drawn .n lU'-s the valley by the c.iiii'li '( )\\ k \\ 

‘ (lyiitb el-Diii, p. 7bb and later wauL'. of hd Muhili.' 

! The lixed po[)ulahnii of Mecca in IS78 w.ts e-liinal'Ml by 
' Assistant Surgeon 'Altd e! II.i/v;ik at ofkOdn to bO.fii'ii ; 
but the luateiTils for an eMiinate are verv inaib qa it*- 
wheie there is .-o Jaigea ih -itiinr pitpulaf jnii — and ihal i.* t 
merely at the pmjK'r .aMMiu of jiilgruuave. the pilgi’ini- ot 
OIK* S(*ason oll(*n iH'eniiiiiiLT t > aiiivi* b' ti>i'e iho-so oi ihe 
foriiK*!* scastm liaxe all di pu-id. Al the lieiglil of {le' 
si'.i-;*jii the town is niiu li ovei • i owdol, aii>l the tniire \\ant 
«»f a dr.iinagi* s\>li‘in is .mm ii I*, h it. F« i t nn.it i ly iK*"d 
water is tolerably phaitifiil. lor lli-ni.di the u.-lb, are ino' 
undrinkabh', and tweii the fanioit' A.mi am v. h. i- vi-ry nn 
wholesnine and t dntetl wlili .-i w.'ei, lh*‘ ineh r.ioun.l coii 
<luit fr4>m beyond Aiafa, < oiiij)h i< *1 ] \ :-id! iii Siiini II. 
in 1.^71, .supplies li» the ].iibii(* ti.iiiil in - , -wi i .aiiti 
light water, containitm, aeei*uliie: b* .'.-.i . M, o - , a 

largti amount of chlorides. The w.iier 1- * od l*. !.> is. 
to townsmen, but is sold to llie iin.- :.l .i Mt’e r high 
rati*.'* 

Modhuval writers J'elebrale tin* lopini.; Hippie-.-, 
espei’ially of fim* friiils, ]»roii 'hl lo tie- mi*, lii m T-bi ai'd 
other fi*ilile parts of Aiahia. Th •• liniN ai" 'il! 

billion.-.; lie-; and other foni:.;n ja'iMhat- ai-- bioh-nl i / 
sea to .lidda; mutton ])lenlilinlv iiiipiT'l liom (]u: 
tle.M'rt.^ d'lie industries of Meeei all eiMi* in lie- pii--iint 
ago; the cliit'f oiijeet ol oNory Nbei-an- li - le the nnlal-u--, 
and .sheiklis, wlio use, their inllut u a to ; ..n « ii'toni fia 
the. .Jidda .speeul.ibii s in the plleriiu ti jtlii . d"W n lu the 
eieerones, pilgrim brokers, longing I'oii *• keep'‘iv, aii'l 
semi nieiidic.int hangers on ;it ihe liol\ i hee.' b. liij to 
jullage tlie \isiter in every ]<ov-)l.l'* w :\. Tim ih-* 
fanaticism of tlie Meeeiti is an affair of tie.- pui-'-; the 
iiioiigiel [jojailanon (bu* tin- t»>wn i.'^ 'hv m* ii.e-n*- [a'ri I\' 
Ar.ib) Jias exehangeil the \iiiue.>ol ihe li*tbiui*i h-i t!--* 
corriqjtioii'* id Taslein town bn. wiihoe.t e.Hfi.i; « if 
the ferocity of tin* <li->« il, and it is po- ilih to tj.d 

.1 w ol -e I'ertifii ale of ehaiaeli r ihati tin 1 hro * ]':i! til' I l:.i a.i s 
oh each e.heek, calleil 'rasliiu, \\lii« !i ai'* tin < la,!.-! v 

lii.iik of birth in the, holy city. 'I’ln- iin.-p* akaiile vie- of 
Mecca are a .scandal to all Islam, and a ioie*‘tiit .smuri lU 
wonder to pious ]»ilgiiuis.'' 'Ihe ti.nie, whuii -till 

Kill* ik-tHil.*^ ns ti> tih' ;ai‘ Ill Irr ■: .M ■ . i, a* 1 i i h..- ivi' * 

ft ml lies nr .s»‘]»ts li \ i-d .'in.M : 1 1 ■ im ..-''i i .it ■ i * • • i . ' - m. m .■ A.-i ik 

]». 1 l.» '■7., mill eniiii',i! i‘ \ .1 kr. I ■! .1 : \ 1 I - •!!. j*. loo. 'I'',.- 1 . 1 1 < - i 

l.iwn is bi'Oi a. -• iilivU ! \ U -o I^!' a a ” i " :o s j- ."i n i- t . 

I 'rii«- iiiii!"!* sai-O'l pl.i- < ^ .11* Ill" i a !( i ,1:1 i-;. \ oii.i n .1 Ic'. 

.Iiih.iir. M'ln-y :iie 1 ith i e.' > '•• ! ” i'- ■ - ' i' v i.t-.nii- . 

I’o-i l.*-t .iml ills liiii.-o, 1, i' .• -I n '■ . .! , o* . -Ill k il • '.• * . I 

til it llie\ W.n- nri-insillv !!«•''> a.’-’,. ,,, b, l,t.. 1 , -i , 

-;i:i< I It \ . 

' l*.ei idlinn', m ]r , ( l.-ij •• i . 1 1 ' il... : . ..| Mi ..-.n. - 1 

tli.il ( Im.’ir liuilt two >1 m 

" 'rite nipiriiii- I isli:* ;i‘ • < - i"1' .m "I* !• r 1 ■' c •< - 'O 

Il I III* Itl Zi'l H _\ li.l, W l!i >1 I 1 ' ' > « I - I i.l - Il el. .Mid • III ' ' ■ ' ' . 

I'.llt till* nM nijlieillli I W.l Oil, 'll lilt 111 I']-"!, ’ ■ ' '' J ■ ’ 

p! l^ i-ii but ;i Sfi ui-.l.ii \ j II ! ill I li'- nil «l'.' \ .il V. I’l-! -.i;. !. i 
. ii< w nqiieilmt g‘i\e n 1 .d* ■; '.‘in Mij'plv m I’emkl'e .! ^ 

' III lliii JuImii ^ tin • I' 1 ‘g ' l;'i Mippl- ^..i. ■ ■ .,'1 

■ Vi nil'll immnt.'iiio. 1 ;«• 1 ■. i 111.1 ■> nl ^l:lllll.lll -!iil !*'il'a 

nil till- ili^nliulnm ni -i .m ih. -.|l! .n m fin Iln. / ^ 

I “ 'Tin* cnrni pt 1 ' ei i.f iii.ii.iu-- in Mi ■ . . 1 O" 1 < " ! 1 : ■ * ti'e 

l*thri>i Inc e.iliph Abiluli "C tin- . IN ‘■i tei-'i . i. d/' '. , 

I n. 11151. 
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subsists and is very dear to tlio Arab heart, has; connexions 
with the pilgrimage which «'irc not yet thoroughly cleared 
up ; but there is no doubt tluit under cover of the 4 )ilgrinj- 
age a groat deal of kidnapijiug and importation of slaves 
goes on. 

8iiice the fall of Ibn Zubeyr the political position of 
!Mecca has always bi cu dependent on the movements of 
the greater Mohaianiodan world. In the s[)londid times 
of the caliphs iniMiciiM' sums were lavished ii[)ou the 
pilgrimage and th*^ liol> city ; and conversclv the decay of 
the central autlinrity uf Islam brought with it a long period 
of faction, and misery, in whicli the nu>st notable 

ci»isndc, \\.is llic sat lv of Mecca, willi circnnn^tanccs of great 
barb.irit\, 1»\ the (.sinnathians at the inh-riinage season of 
9t>0 \.o. 'I’lic victor', cauTied otV the “black stone," which 
was M'li 1 . .toreil fnr tweiit.y-two ^ears, aiul then only fi»r a 
gieil r.nnein, when it was plain that cum tho loss of the 
pill uliiini couM ni*t destroy the sacred cliar/icter of the 
cit\. Under (he h'atiniites Kgyptian intliience began to 
be stiong in Mrci-a ; it was opj)i.si-d l>y the sultans of 
^"einen, while native princes chiiinin:; descent from the 
I’ro[.het ---the Ha-'liiiiiiti^ ('ini'rs of Moi'ca, and after them 
the emirs uf tie* Ihmim ofi Katada (since TJOi?) attained to 
great authority and aimed at imh emli-nce ; but soon after 
the final fall of the Abbasiils tl Egyptian o\erlordshi[ 
was detinitively Lutablislnal by Siillaii J’lbars (llMIl) a.i> ). 
TheTuikish con<]Vie'*t of Kgy[»t transfenvil the Mipremacy 
to the (Jttoniau sultans (lol7), wlio treated Mec<*a witli 
much favour, and during the Iflth century (‘xoented gicat 
wmks in the sanctuary and teni]»Ic. The OttnmHu power, 
however, lu i^ame grinhially ahme4 nominal, and that of the 
emir-', or shen'f-^ increased in proportitui, ciilminating under 
(lhalib, wlio'.o acees>ion dates fi-om 17Stl. 'riieii folh^wod 
thtt wars the W.iljliabi's (see Aumija, \o1. ii. p. LM»t)) ami 
tin; ri;stornti(»n of Turkish lule by the troo[)s of ^lohammed 
’All. I5y him the. dignity of shen'f was drjuived <if much 
of its weigh!, and in JSJ7 a change of dynasty was clTt‘cLcd 
by the ap[i' jin* nient of Ibn 'Ann. Since that time. the. 
Turki-'h authority has again decayed, though ^Iccca is 
still noniinall\ the capital of a Turkish [irovincc, ami 
lia^ a governor-geiu ral and a Turki.''h gariison, while 
Mohammedan law is administeied by a judge, .sent from 
Constantinople. Thit, except within the larger towns, 
at wliitli troops an: .stationed, the 'J’urk.^ are practically 
powerless, and th** n^al sovereign of Mec'ca and the Ilijaz 
is the .slieiif, win*, a> lie.id of a })rincely family claiiniiig 
descent fiom tlu; Prophet, holds .a sjirtof feudal position in 
the country. 'Du' dignity of sheiif (or grand slicrif, as 
hairopr-aii', usually say for tlie sake of di.-iliiictioii, since all 
the kin of the [»iinccly hcjiises reckoning descent from the 
l^n»jdict aic also naiiuMl slnTi'fs), is often comuaved as a 
rcli‘.:ious pontiiicatc, and anti-Turkish Arabs contend that 
it the .'.ultan and tlie shci if were tog(-tlier in a mos(pie the 
lattej* would IimuI tlie prayers as imam; but it is more 
eorn-ct to rt-gard the sln*i i'f as the modern coiinterpiirt of 
th*^. aiu'iciit emirs of Mecca already referred to, win) were 
named in tin' [uibUc praytu'.s immedialely after the reigning 
eali[)h. Thi' dignity long ran in the family of Hasan, son 
of the ca]i[)Ii ' .\li, witli whieh the present sherlfs, in spite 
of ehang' " of dyna-ty, still count kindrcil. 'Fiie intluence 
of the priiic*-^ of Muc* a has varied from time to time, accord- 
ing to tin* stn iegtli »)f the foieign protectorate in thelliji'iz 
or in eoii'.iMpience iJi h-ud.s iimong tlie branehesof tlieliou.se; 
.It present it is fur most purposes innch greater tliaii that 
of the Turks. The Intlor are .strong enough to hold the 
garrisoned towns, and thus tlie sultan is able within 
certain limits — playing otf (jnc against the other the .two 
rival bra‘**che.s of the aristoi racy, viz., tho kin of Obfilib 
and th6 liouse of rbrUAun - to assert' the right of desig- 
nating or reriloving tlm bherif, to whom in turn lie owes 


tlie possibility of maintainisg, with the aid of considerabie 
pensions, the semblance of his much-pru^d lordship over 
the holv^ cities. ., . The grand shei^ can .ikiuster a consider- 
able ’force of freedmen .£n4 hin, holding 

wells and lands in varioue^(P$^f/^, through the Hijfiz, 
act as his deputies and ,admin&f^g^Q old Arabic cus- 
tomary law to the Bedouins. thif{^fluence the Hij^lz 
owes what little of law^and After 

sherifs tho principal family of house of 

8lieyb, whieh holds the hereditary^.vpa 9 !^ 4 ^uship of the 
Ka'ba. '■ ^ ' ’ 

T/ie Great Mosque and the -Aa^ii^Long before 
Mohammed the chief sanctuary of Miipca; the Ka'ba, 
a rude stone building, so named ^ 

mon.strous astnti/alus or die, of about^^i^^f^t cube, though 
the sliapcle.ss ina.ss is not really ahu^:3qit|i!Sube or even 
exactly ivetangiilar.^ The Kaba has .behn^ rpbuilt more 
than once since Mohammed purged it oMdoJa aiid adopted • 
it as the chief sancluiiry of Isliim, btft the pld form hate 
been preserved exec[»b in secondary det^USJ ?. SO that the. 
“ Ancient I louse," as it i.s titled, is still CSSentUflly a heathen' 
lemi»lc, adapted to tlie worship of lsl4ni.«hy. the clumsy, 
liction that it was built by Abraham aixi^lshm^l by divine 
revi ldiuu as a temple uf pure monotheistn,,and that it was 
only lem|)oninl\ perv cited to idol 'worship frpui tho time 
w lien 'Aim* ibii J.iuhay’^ntrodiiceil the Statue uf liubal j/roni" 
SyriiU till the \ictuiy uf Ish'im. This fici^n;has involved 
the superindm lion of a new mythology about Abraham, 
Hagar, and I.slim.iel over the old heatheh.'.^itual, whi<^^ 
remains praclic dly iinclianged. Thus the chief, objpet of 
veneration is tie' ancient fetish of the black stone, -nl^hich is 
fixed in the cxtei mil angle facing Safa. The building is pot 
exaetly ovu nted, but this may for convenience bo called.tha 
south-east eoniL-r. Its technical name is the black corner, 
the others being named the Yemen (south-west), ^ .Sy 
(iiorlh-wesl), and ' hak (north-east) corners, from the'Ia| 
t»» which tln'v approximately point. The black stone is"¥ 
.small dark ma>s a .si)un long, with an aspect suggesting, vol* 
cinie or nn'tcoric oriiiin, fixed at sucli' a height that it cau 
be coiiM'iiiciitly ki.vsed by a person of middle size. Tt.iyas 
broken by file in tin* siege of G8:3 a.d. (not aa'many i^uthors 
1 elate by the ( 'anmithiiuis), and the i*ieces are kept togetlieX' 
b> a silver sotting. The history of this heavenly /stone, 
given by (iabiicl to Abraham, does not coiToeal tlie fact 
that it was ormimdly a fetish, tho most venerated of a 
! niidtitude of idol - imd s.icred .«(tones wliicK stood all roupd 


' I’lii- tullow 111” uu-.i'iin-im-Tit-^ iriJiy be citetl : — Ihri^A-btl lillbbih (10th 
ri*ijtiir\), Muitli Mill* liO mbits, iiurtli 21, cast a«d'lV®Bt' ^5- ^auh (so 
Azr.iki) ; Ibn .lubuir (llilli n nlury), hUlos* f»4 aiul 48 fipaiuf, •height 20 
mliit > ;it tin- bi_^]n-a ur f oiitli wall, willi a slight fftU to^tho poHh'sido 
wlu-ro the n»i’/;ib or w:il» r-s])Out rlisi.-liargos (Azi*aki, 27 Ctlhitu); Buivk* 
linnlt, .-'i'lt’s IS ]iai*f-. by 14, boi.ulit Sb to 40 feet, ' Other WOtlerji 
ineasurrs v.iry «-ousiiUT:ibly. The height w'as raised 1)^ Ibn Zitbeyr from 
IS to 27 ‘’ubits. ('fjinpave Mtih. in Med.^ p. ',4''* . ^ 

- Tla* Ka'ba of Moli.in:im*<r.s tiruo was itscU’ thcsuCCMSOr of 'ail older 
biiiMin*^ ‘.'uii to li.ivj* bi*<.*ii (lfstn»ypd by Sro. ' It ''woe constructed in 
th<* still u u.il null*, style of Arabic Triasoiiry,«(wtth string cDursos of 
tiiiibrr lu-i.\\»m tho st.i»iu*H (like Solomon's, tettiple).- The roof rested 
nil .SIX pillars ; ibo dour was raised above ths/ground and approached 
b} a stair (pmb.ibly on acrouiit of the .ftoods. vVllich often swept tho 
\alji ) ) ; and worsidppL-rs loft llioir shoes under ihtJ ij^fr before entering. 

Ihr tii't siogo. of Moira (083 A.D.)', the'^^Hiiilding was burned 
down, ami Ibn Ziiboyr rofaiiistnictod it on scale aud fn 

lu ttiT hl\l(j of solnTn.shlar work. .After >hi|'.4««.th,,h is most glaring 
innovaiiou.<4 (tin* introduction of two doors, On J^^eyel with the ground,,, 
and tin- r\irii'ion of tin*, building lejigth\vl[feojt4;In<ujxde the Uijr) were 
corrci-tcd by Majjaj under orders from ,t(h4^^^|)^/*but tho building 
rctaim-d its niori* solid stnicture. Tho^TOOf rii^.X»'eted on thre^ pillars, 
and the lii-ight was raised one-half.' ‘'TOe JKjifbS? '■was. again ,entirely 
rebuilt after tho Hood of 1C26 A.D,^ there seem to 

have been no Htruetural chaugea. . i, . 

llobnl wa.s .set up within the ^ 

the sacred troaRuros. 
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the sanctuary in the time of ohammed. ^16 Prophet 
destroyed the idols, but hei left the characteristic form of 
worship— the tdvtxlf^ or sevenfold circuit of the sanctuary, 
the worshipper ki^ing^pr tQdc]wg ;the objects of his 
veneration — and besid<SiMhe! .blei& stone he recognized the 
so-called southern the same presumably with 

that which is stilt/ ^ottohed, in the tsw4f at the Yemen 
corner {Muh m pp. 336, 425). The ceremony of 
^e taw4f and the wOrahip of stone fetishes was common 
to Mecca with other ancient Arabian sanctuaries J It was, 
as it still is, a frequent religious exercise of the Meccans, 
and tho first duty of oho who returned to the city or 
arrived there under a vow of pilgrimage; and thus the 
outside of Aho Ka‘ba was and is more important than the 
!"'inside. IslAm did Siway with the worship of idols ; wliat 
was lost in interest by their suppression has been siqiplicd 
by the invention of spots consecrated by recullectinns of 
Abraham, Ishmael, and Hagar, or held to be acceptable 
r/places of prayer. ^Thus the space of ten s[)ans between 
, the black stone and the door, which is on tlie east side, 
between the black and *Ir4k corners, and a man's heiglit 
t |fOUl the ground, is called tho Multnzam.^ and hen* prayer 
fvshould be oftbrod after the tawAf with outstrfitcluul arms 
'. and breast pressed against the house. On the other side 
• of tho door, against tho same wall, is a shallow trough 
: which is said to mark the origina). site of the stone on 
' %h#h Abraham stood to build the Kaba. Hero the 
growth ^f thefSegeud can be traced, for the place is imw 
/.Called tW kneading-place ” (Majan) where the cement 
.the Ka'ba was prepared. This name and story do not 
VAppear:in the older accounta Once more, on the ii(»rth 
.Vside.of the Ksiba, there projects a low semicireuhir wall of 
^rmarble with un opening at each end betwi^en it am] the. 


and walls as overlaid with richly variegated marbles, and 
the upper half of the walls as plated with silver thickly 
gilt, while the roof was vailed with coloured silk. Modern 
Writei-s describe the place as windowlebs, but Ibn Julmir 
mentions five windows of rich stuiiuid glass from 'IrAk. 
Between the three pillars of teak liung thirteen silver 
lamps A chest in the corner to the left of (,ne entering 
contained Korans, and at tlie'lrAk corner a sp;uM was cut 
oil* enclosing the stair that leads to tho rufjf. 'riio Tluor to 
this stair (cal le*! ihe d«)or of mercy — IVib i-l llahma) was 
plated with silver by the caliph Mutawakkil. Here, in 
the time of Jim .lubair, the Makfirn or staiuling-stone of 
Abraham was usually iiliieeci for better .security, but 
brought out on great oi'casiuiis (pp. l.’H, 

The hoiLse.s of ancient Mecca ])ivssod ch».'^e up<»n the 
Kaba, the noblest- families, who traced their de.scent Ironi 
Ko.say, the reputed founder oi tlic city, having their dwell- 
ing.s imuKjdiatoly ruiind tin; sanetiiarv. To the north of the 
Ivii ba was tho J)ar el-N.idw.i, or place of a.ssi'iubly of tho 
lVi>roysh, where all niatlcis of jmblic intere.st wi‘re diseus.sed. 
Tho multiplication of pilgrime after Ishim mkui made it 
necessary to clear away the iH‘iui:st ^l\\ellinl^^ aiul eidarge 
the plaeo of prayer aronml the Ancient llonso. 'Omar, 
*Othrnan, ami Ibn Zubeyrhad all a .'hare in tins work, but 
the great founder of tin* mo.-Mjiie in its pn.srnt form, with 
its .Spacious area and dr i'p eolmmade.s, wu' tli** cHliph Kl- 
I Mahdi, w'ho spent enormous sums in bringing cr^stly pillars 
! from lilgypt and Syria. The work was ."till inc(mi[rlet(‘ at 
I his death in 785 a.d., and was iinish(‘tl in less simiptuoiis 
I style by hi.s .sucecs.sor. Subseipicnt repaiis and additions, 
I extending dowai to Turki.sh times, have It ft little of Kl- 
I Mahrlt’s work untouolierl, though a lew t*l tin* jullars prob- 
I ably date from his days. There an- inniv than live 


^'Walls of the house. The space within is paved with ; 
^;'imq^ic, and is called the Ilijr. It is iiieluded in the i 
' and two slabs of vmfe antlm within it are called • 

graves of Ishmael and flagar, and an*. plaeo.s of accept- ’ 
prayer. Even the golden or gilded mr.dh (waiter- | 
^'iipout) that projects into the Hijr marks a place whtre j 
('jroyer is heard, and another such place is the part of tin* I 
wall close to tho Yemen corner. | 

fe,. The feeling of religious comservati. "in wdiich has preserv<*(i ’ 
structural rudeness of the Kaba through so many j 
Ijjl^turies did not interfere with tho adoption of costly j 
^^rface decoration. In Mohjimmed's time tlio outer walls ; 
covered by a vail (or Ldamt) of hdripod A'enu n cloth, 
magnificence of the caliphs substituted a covi iingof ' 
i!;^gijired brocade, a,nd the sultan still sends wdtli each pilgrim j 
^'^^rtfvan ' froin Cairo a now kiswa of black bmeade, 
^’tiG^rned with a broad band embroidered wuth golden 
^^criptions from the Koran, us well as a richer curtain lor 
'r >th.e door. ^ The aspect thus given to the Ka' ba is seen in 
/'tlte woodcut ; there are openings to show the tw^o .sacred 
fr'itbhes!.* The door of two leave.s, with its posts and lintel, 
^ silver gilt, 

I’- . The interior of the Ka*ba is ifow opened but a few tinu's 
S^^ryyear; there is a great scramble for admi.ssioTi- the 
l-SQ^table staircase ^^beiug seldom brought forward and a 
Ijmat clamour for backshish ; thus the modern descriptions, 
^mm observations made under difficulties, are not very 
||i>^mplete. Little change, however, scorns to lum* lu'cn 
^|jpiade since the time of Ibn*Jubair, who describes tlic lloor 

See Ibu Hi8h4ro, b54; Azmki, p. 80 (’Uzzainnapi Mair); Yakut. 
70j,,(^theydA) ; jBlar Hebreeus on Vnalui xii. 9. Stonv-s \vor.slii]'i'i*'l 
']^’by ptrabg round thciia boro the iiaino dan'drvr duiodr (Ivrelil, U*!. //. 

p. 69). The later Arabs not uimatuvally vh-wod Huoh rulin', 
imitated ftom that of. Mecca (Yakut, iv. 622 ; < oiup. Dozy, IsnxAiU n 
p, 126, very perverse infereiic(*.s). 

■'^‘•The old Aanod ih.-remov^ on the /26th day of the month before 
« ^ pfi^moge, and fragment of it are bought by the pilgrim** us 
. Till |he 10th day of the pilgriinage month the Ka'ba is bai-o. 


huiulrcd pillars in all, of very varinU" .'tyle -nul workman- 
ship, and tin* eii(*l()''Ure l?r>0 j)at*fN in length anil 200 in 
bnMidth, according to Burckhai rltV nu a^ Tenirni — is cnU'rcd 
by nineteen nrehw’avs irrfgularl\ dl.^pH'^id. 

After the Ka ba th^ prineij»al pniiit" of intere-l in the 
mosfpic are* the wtll Zamzam and tin* M.ik.im Ibnihim. 
Tile former is a deep .‘rhafl enelo.^ed in ;j niii."si\i* vaulted 
buihling [niv<*d witli marble, and, aeeordinir !*• Moh.imniedan 
1 1 adit ion, is the smirce (convspourling to the lioer l:iliiii-roi 
of (h*n. xvi. 11) from wliieli Hagar drew w:itei tor In r ^oll 
Ishmael. I'liis of eoiir.**e is juue in\ention, and iinleiMl the 
legend tells that, tin* well was long coverod up and ledi.s- 
<-overed by\\b(lel .M nttalil>, tht graiiilfal In r i'f 1 he I’ropln-t. 
Saered wells are familiar le.ilure^ of Sunitie .'-.iin’tiiaiie.s, 
and Islam, retaining the well, made a ipiasi lUbJieal story 
for it, and endowed its tepid w.iiers vvilh mir.n ulou.s 
curative virtue.s. They are cageily drunk by the pilgrims, 
or when jKmred over the body art* Iiehl to gi\t* u mtraculoiis 
refreshment after the latigucs of religion." exern.se, and 
the manufacture of br)ttles or jar." bu* earryiiig tin* water to 
^ii.stant eountrios is ipiite a trade. Ibn .lubair (p. 139) 
iiientionsa curious sii[)erstiti(»n of the Mecean.s, wTn» believed 
that tlie w’ater r(».se in the shall at the tnll moon nt the 
month Sha'ban. On this occasi")! a eieal en»wd, especially 
of young people, thmngod louml tlie well with ."liout.s of 
religious enthusiasm, whib* tin* ."lavaiits of the well dashed 
buckets of W'aler uvi r tin it lie-nl.^. The Alak.am or "land- 
ing place of Abraham i-. al-«» connected with a iclie of 
heathenism, llie ancient iioly .stone wdiich aiee .‘•tooil on^ 
the Majan, and is .said to bear the prints of lie patriarch’s 


^ liofniv Tsl.’mi till' K ri». r IS t'vrrv Moi 

in tlu* tinn* <*f Ibn .lul nv <>]»''in’d witli 

L-xt-ry ami t'li'l iy, 1 ilriily in tin- jimh ih 1! 

]*r.iyer within tl)** iMiililim.; l;iV'>uiv»l l>v th-* - 

it IS nt't conipuNurN on tlu Mosloin, amt o 
tht* •ii'i)i*rliiiiitie.s v»f ontranco were rm 
birthday *)f the Prophet. 
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feet. The whole legend of this stone, which is full of 
miraculous incidents, scorns to have arisen from a miscon- 
ception, the MaVAm IbrAbini in the Kordn moaning tho^ 
sanctuary itself ; but the stone, which is a block about 3 
spans in height and 2 in breadth, and in shape “like a 
putter’s furnace ” (Ibn .liibuir), is certainly very ancient. It 
is now covered up, and no one is allowed to see it, though 
the box in which it lii s can be seen or touched through a 
grating in the little chapel that surrounds it. In the 
Middle Ages it wa.s sninetimes shown, and Tim Jubair 
describes the [mohs enthusiasm with wiiich he drunk 
Zamzam w^afer jxMircd on the footprints. It w’as covered 
with inset ijitiniis in aii unknown character, one of wliicli 
was eojiied by IVtkilii in liis Iiistory of Mecca. To judge 
by the iac''iiiiilc in Dozv's I.srat lltrii tr tin* character 

is pinbably essentially one with that of tlie Syrian Safa. 
iiiseiiption<, wdiieh we now’ know’ to have extended tbroiurh 
the Xi'nl and into the lliji'i/.^ 

Tin* erin-tiil l nl'tltf LMr.it iiHisnue Will hi' iimlon-.to(>«l hy 

n ltiriin- In llir Wnniji iilj wlndi is t.ikiMi l‘liHli .'l ]ihntn;^i;ij»li. 'I’he 
|*lintnL,Ma|iln‘I‘ llMs t.lkrll hi>5 sflMul Oil U inftV liwillg lln‘ 

k stdiir rniiH i iif tin* K.i ha, si> tlint (n]i.s, W’it li lii.i’li 

(n X'- M'lMiiLC tn ])rnlii‘l the ]»l .‘vricv nf tlie Wninell, W lit! sjuMnl Tillich 
nf tlieir Iniirnii tlnse trir;H'es, ImiU li»0 |i|niniliellt atr.'itme ill the 
|nr«‘i^M‘niiMil, ainl nhsimcl 1 he ^ icMV nf |»:ii t nf tin* i Ini.sl »M eel .in-a. 'I'ln* 
liai kirniiiinl is lln* Ih-il Mminl.ini ; the Inrl whieh is .sren .ihoxe tin- 
tnwii is lint t)ie;^i'‘:il iMstJe hiit a hmhliiig nf Ihi^ shenf (Uiahh, ilaliii.*^ 
fi’nlii ahniif till- iM\:;illlilllj.^ I'f this l•^‘^ltlll^. It will lie oh.sei ve<l tli.il 
at two s ihiTi* .in‘ .siii.ilhT I Inisti umI mints iiniieM <l tn tin- in.' in 


colonnade. That to the right, with a poly^nal minaret, corresponds 
to tlie ancient DAr el-Nadwa, whicli was included in the inowpie by 
the calipli Mo'todid. The other minor court is at the Bab Ihrdhim. 
Of tho two walls of the Kii'ha concealed from view, that to tlie riglit 
i» the' one adjoining the Ilijr. The two-storied pagoda-liko building 
facing this wall is the iMakdm or station for pntyer of orthodox 
Moslems of the llanafl rite, to which tho Turks belong. The Kimilar 
stations of tho otlicr orthoilox sects have but one story ; that of tho 
Maliki rite is .seen to the left of the Kuba ; tho roof of the HanbaH 
station is just vi.sihle in the foreground a little to tho left of the 
“ Muck ” cunier; the SIuKi'i statiou, wuicli stands on tho roof of tins 
Zniii/ain building, is more pronnnent a little to tho right. Between 
this and tho Makiini Hiin.ifi rises the slender gilt spire of the wdiilo 
m.irbh* puli»it frVnn which sorinons are preached on Fridays and 
higli days. Between tho nnlpit and the Zaiiizam i.s the snmll eliapel 
of Abraham’s stone. Tl does not rise high onough to be seen in tlm 
eiit. 'rile two small and ugly domes to tho riglif of iluf’Zuinzam arc 
the dome of 'Abbas and the dome of the Jewess. They arc used as 
storeiiioms, but the former, whieh has its name from the imeJc of 
i the Vrophet, w:i.< formeily the drinking-nlace of the pilgrims. Jii 
the time «»1‘ ibii .luh.ur it was still uscu for cooling the Zamzam 
water. The oval part of the eoiii’t. next to the Kaba within tho 
railing is pavt-d witli m.nble ; pails of the area beyond are also 
pa\ ed, juirl heing st 1 1 n\ n w it li gravel. Around tlio^railiiig a number 
■ <d gl.i.ss l.nn]»N aie liglileil ;it night. 

j itnd Ill religions importauec the.so two points or 

[ “bills,” ei»nne.-1ed. as we have seen, by the Masa, stand seeoud 
I oiil\ to the Kaba. Sal.i is an elevated jdatforiii sui’iiioiinted by u 
I tiij'h* .m b, and .'ijipn'.ieln d by a lligliL of steps.® It lies sontli-east 
j of tile Ka'b.i, hieing ll/e bhn k eonier, .and 76 paees from the “ (lafo 
. nl' S;it.i/’ wbn h \i an bileetin .ill\ the idiief g.ite, of the mosipic. 

I Alerwa is a similar pl./troim. formerly covered with a single aie,b, on 
the opposite side of the valley. It stands on a spur of llie*l{eil 
Mountain called ,1. Kii'avki'an. Tin* course hetW’een thisi two 



Me«ea the (lieat ’M<.»si|Ui*. 


^ae^e.l points in .10-i p:i,','s lejig, and lln* leligiouiei reiiiony railed the 
“s.t'y" rnii-.i''f in traMM'ing i! si*\i n linn s, beginning and einlilig 
ut Sil.i. The It.n.st put of the i i.iiiv*, bet Wi ell 1 lie so-eall«*d gn*eii 
inile'-toiie^, i- tloiie .it a inn. This leienionv, wlii' h, as we shall 
presently see, is ])art of tlie 'nmr.'i, is gemT.illy said to be ])erfoiiiied 
in memory of Ifagir. who ran to and Iro between tin* two emijn*nees 
vainly si-rking wati r lor her sf,n. Tin; ob.sei vanee, bow’ever, is et r- 
taiiiK oj pig , 111 ori gin ; and at one time tlieie were idols on both 
tin o.eallt'.l hilK 's< e espi-i i.illy A/i.iki, ]t]». 7-1, T-''''. 

77o f'> ,/i>i,nrs <f/r/ /hr J*l / 'f i‘i in < nfr. -IJ. foie IshiTii tin* Ka’ba W’as 
tbf I'H.d -aneiiiaiy of tin* Mie«;ms, wliir< they pni\is! arnl did 
Sfieiiti.e, vlnle uifh-, weie .nd Ml i Ii i ' tered .iiid lull'd e.isi*s Miliiilllted 
todi'.ine • Ml- M< e ar.-oiding to t he immnnoii.il eii.stom of Siioitie 
hbrines. Bui i- ^lde- this, as we have seen, ^b*e«a was already a 
j»Iaei- of jnleriMi.iee, I’llgrim.ige with the aiieient .\r.ihs was the 
tulldnn nf of .» vov, wlu-h apjteais to liave generally 1i iminateil 
ill ]l‘.l.‘•t on the ]».|| ! of tin- WI li-1<»-do ill ;i sai I iliei.il fi-a>l A Vow of 
jiiIgnMi.i/«* MM'd-f hi d/oiMd f o .n h-r ‘•.mef M M ie-; t hail .Meiea the 
tieliMSe.il Word (o| If (ihl.ilj i . ij.plnd foi l•\.lm].Ie to t he pllglilll.lge , 
to Mamb (Bekii, p. .M'.* ii. who was uinlei - tih )i ;i vow’ w.'i.sboiiini 
by ''..reinonial idiserv.uiee . of jnenee fioin certain acts (e.r/., 
limiting) ainl sen.-iiial ]»li i'-hm and in jisiitieiihir wa.s forbidden to 
shear or eonib Ins hair till lln- fnllibneiit of the vow. This old 
Semit.ie usage lias its close 1 in flie vow' rit the Nazarite. It 


I was not peeiiliarl\ eoniieeted with Mecca; at Tiiif, for example, it 
I was eustoni.ir\ on ntiiin ti the city after sni absence to plc.soJlt 
onc.sclf.it the .s.mei ii;n \ , and tJierc shekr the hair (J/ ////■. /// JM,, p. 

1 I’ilgiim.ige.s to Nleee.i were not tied to asiiigle time, but they 

j were niitur.illy asMieiateil with festive occasions, and cspecinlly with 
I the great annual le.ist and market already spoken of, when by oxtcii- 
j .“ive liospit.ilit\ the eiti/.eiis did all in their power to uttnict tho 
: worsliippi*r.s who wcie, at the .same timo their customers. The 
j pilgrimage w.is .so intimately^ connected with the wellbeing of 
! Meci’.'i, ainl bad .dieady sueli a bold on the Arabs muiid about, 

! that the ]Mdilie Voluimiiicd could not allbrd to Sacriliee it to an 
ah-traet funity of religion, and thus the did ustmes were tr!inspluiit<d 
into Islam in 'lie- double form of the omra or vo\v of pilgiiiinige to 
Mei e.i, wbieli call lie discharged ut any time, and the hajj or pib 
grimago at I hr gre.it annual feast. The. latter el oscs with a vl-^d 
to tie* Ka’ba, hill it.s e.ssentiiil cercnimiies lie outside Meira, at lie* 
neighboiirir g .sliiines w’here, the bid Arabs gathered b«*fore llm 
i Meei ali f.iir. 

'I'he 'niiiia begins at some point outside the llaram or holy leiri- 
tory, generally at Tan'im ilcscribwl above, both for convenience snkc 
ami because 'Ai.sba begun the ‘omra there in the year 10*ot th** 
Flight. Tho jiilgiiin enters the llaram in tho antique and sc.anty 
l»ilgiiiiiagc dress (ihnltii), coiiHi.sting of two cloths wound round Ins 
person in a w’ay prescribed by rituu. His devotion is cxpre.sseil lu 


’ See T)e*/ogiie, /’rji/mlr : Insrr, Snn. ; \jin1y Anne Blunt, *** Ibn Jiib.air speaks of fourteen steps, Aly Bey of four, Burukhiirdt 

Pif'jriin/ip tf> voL in; and \V. 11. Smith, in the Aihmecumy of throe. The surrounding ground no doubt has risen so that the old 

Mar u 20, lb80.* name “ hill of ^fa” Is uow iiiappUoable* ^ 
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elioats of Labboyka \u, word of obscuro origin and moanin^c) ; ho 
enters tlie great^^ mosque, performs the tawaf ami ilie ssiy* with 
rircmnstaiieos ana prayers which it is unnmjssary to di'lail, and then 
has his liead shavod and resutnrs Ri« coinmoii dross. This eeremony 
is m)W generally combined with the h»ijj, or is ihtIoi iiusI by every 
straiigiT or traveller when ho enters Mecca, and the ihniin (whieli 
involves the acts of abstinence already referred to) is iKsurmd at a 
considoraldo distance fioju the city. But it is also umpn- during 
one’s residence in the hoiv city to ]»erform at l<‘iist mw. ‘.mna fmm 
Tuij'i'ni in connexion witii a visit to the niosqik* of ‘Aiv-liM th'-n*. 
Tlie absurd triviality of Ifclicso rites is ill eorn'cali'd liv iln* h -friids nf 
the 8:iy of IJagar and of the biwaf being first ]» iloinii d by 
in imitation of the circuit of the angels about iln tin mu .il Coil ; 
but ill tnitli the moaning of tbeir cereiuonies s. . lu , n* Inu- b. .n 
alums! a blank to the Arabs before fslam, wliov* irli.;uvii h ,.l I.. , 
n mere forund tradition. Wo do not even lviiov\ to wlnt ili ii\ th.* 
worship ct pressed in the tnwaf was ]»roj><‘rly nddi.' - .i <1. Tin i.* n 
a tradition that the Ka'ba was a teinple of S.itimi ,'Sli i)n ,-t |,. 

4ai); ]>eriiaps the tqpat distinctive teatniv, of the -mii i- mo. i.« 
sought ill the fiacrod doves whiidi still eiijo\ I he tti.n ..t tin* 

saiictimry. These recall the sacred doves of \-.'Mliin tl'lnln, \i :'oo 
of Biehler’s ed.), and suggest Venus-worsbijj ;is .)1 h-i i (u,. , i, 

(eoiiip. Herod., i. 131 ; iii. 8; Ephr. Syr., d. i:.,' . 

To the ordinary pilgrim the ‘oinia bu,-. be« ome Nonmeli lm . j i mi.' 
of the hajj that it is often described as a im n* virii !.» ihi i.i.. |!i.- 
of'Aislui; a be{^’».r conception of its origin id si-onln.M'ee i ti-.m 
the Mt'c.t'Hii feast of the seventh month (Ibij.ih'' ro.iplii- .illv r.- . »*il.“d 
by Ibn .lubair from his observations in list a.u. b'.r. ih v. t-. on.- 
of the ancient siicied mouths, and the feust, i\liii*li e \ h ml* li di 

the whole month, and wa.s a jo\ fill si*;lsou of lio^pilalily .o 1 ih.iiih- 
giving, no doiibt represents the .uieii-iif h iml - m1 M- -. j nion* 
exactly Ih.ui the ceremonies of llie iia.j.j, in whii h -M U’ e - hi. he. n 
olt-rbiid by traditions and glasses ol Idinn. 'l‘h»‘ |.. i- 

fonned by crowds from day to day, cspeidallv at new Mill i'.:i •lei.oi.- 
TJie new moon celebration was noeluru.d ; the im.i.I t.» T^, , 5 ,,, ihe 
Abi.sa, and llie, niusquo wen* brilliantly illnmin.ited , .nj.l ‘li* .i|.jii n- 
ing of the moon was greeted with iioii,y nnmie. A miniim .\f.ih 
market was held, f<»r tin* wild Beiloiims nf the V. mi n i.ue.rii.i.., , 
canu3 in thousaiuls to barter their cattle ami IiulIs hw el.,. h.i!..-, m,! 
deeilied lliiit to absent tbenisidves would bung diowLdit .!! 'i e»iile 
plague, in iluir honm.-,’. Though igmn’aiit of tne liL-i| i.*..,] ..,.,1 
prayers, they performed the tawaf i\ilh enibii i fsm, ihiov' ihl* tm ni- 
selves against the Ka’ba ami clinging to it;, emuin .i^. a • I ;:. I i Im < . 
to its im>ther. They also made a pninl of < ntering the K 1 !•». I 
29Ui of the iiionlb was the feast day of the Mec .m u..iiji n, w]-. o 
they and thei^ little oiie.s had the Ka'hii (o tliem-ehr-; uiih.im lie* 
pri‘sene(‘ evoii'of the Shcybfs, 

Tim central and e.sseiitial cerciuonies of the h.j|i to .>n »«•! pil- 
grimage are tlio.se oF the day of ‘A ra fa, theinh nl the •‘p'':-', >,;r 
mouth ” (Dhn'l Hijja), the last of 1 1n* Aiiib m ar ; .jod-M' v Mn ! -o 
who is his own imistiT, and can connn.ind tie* n. • • .^ii\ -i. .le-,, m 
bound to join ill tln-.se once iiji Jiis lite. Jiv them iIh- pd ii n hr- 
conics as pure from sin us wlien he wiih born, ami gam - h-i the n t 
of his life the honourable title of h.ljj. \egI.-»-f ol ii.!». r i . 1 : i.f 

the pilgrim coronioiii-il may becoiniien.*,jile(l b\ «:)reMn<_'-, hi'i 

the ‘‘stand” (wiikuf) at’Aiafa is toniiss tin* pilp.niiri;.,.-. * \i 1 1 la 
’Arafat is a s])aee artitiei.illy liniiteil, i-onml a -m.ili l liiil 

tallied Hh! Mill of Meicy, a liltlji wiy oul^ide flH-lH»l\ i.i.i:- i\, mi 
the road from Mecca to Taif. One leaving Mee.-.i .ip*, y i\ . 01 
easily reach the place on foot the same c\ • ning IIm 1 - 'j ' 

northwards along the Mecca ^.dIey ami thtii turns r.i-tv »• i It 
lend.s through the.stiaggling vill/ig*- •»f'Mimi,.ii 1 iip\ mg alm>g i- nn v.- 
vulley (\V. Miiiii), two to three Imurs Irom .Mei.-.i, and li.. n. •• {.\ 
the niosipio of Mn/dalifa over .a uarnov ]>.i-s opening <*in ini.) iln* 
plain of 'Arafa, which is an c\]iaiisi<Hi of the .gre.u M. N'.imm, 
through which the Ti'nf road desi’ends from .Mount Kaia. Tl. l.tii\ 
and rugged inouiitains of the IToillicvl t«»wcr over the pi im i.n fh.- 
north shle ami ovcrsli:id«)W the little'll ill i,f whi* li i- on. -.1 

those bos.scs of weathered granite ??o eoninioii in the lli|.i/. ' \ 
aswehavealready seen, lay <]niU- ne.ir lihn'l-Maja/, wln-ie, ’i- .1 
to Arahian tradition, a gipat fair was held fiom ihe 111 
of the pilgrimage i»on til ; and the eeremoni*-s from whi* h ii. h i| 
WHS derived ivere originally .an iqijieiidix to this ihir. "Now - o tii* 
contrary the pilgrim ivS CApected to tnllow a^ oloNvlyi. n.i\ !■ • ii..* 
movements ut the Propb.et at hi.s “ farewell pilgiimagi ‘ fl-. n - i 
10 of the Fli^rbt (63‘2 A. n.). He thelelbu' h-.iVe- AIoi I is: pi' ' I'l 
garb on the 8lh of Dhul Hijj.i, called Hie da\ of hi wn 1 1 -n - 'i 
senro and pre-lslamie name), and slrietly speaking sboiiM -pi od i!..* 
night ut Mina. It is nows liowever, customary to go liglir mi mi 
cnciiinp at onec at 'Arafa. The niglit should i»c .spi-nf in d.-’ n- -i, 
but Uie cofltco booths do a lively trade, and songs are a.s i om. ;■.«.» 1 - 
prayer-s. Next forenoon the pilgrim is free to move abmii, .md 
towards mtdday he may if he please hear a sorinoii. In Hh* -U* 1 - 

1 The iftitar iierhapn whs 110 purt of the iiucluiiL 'uinra; seu 3 nouck-iiui.jM.iiji>, 
Jft>t 3ttkA-aamche Feest^ 1H80, p. 115 sq. 

s The 27th was also « gnuit day, hut tills day wa» In coinmotnc atlui 01 dio 
IDbulldliig of tho Kh'Iia by Ibn ^uticyr. 


! noon the oaaential enrcmoiiy begins ; ii consists simply in “stamb 
I ing” on 'Arafa shouting Babbcylv a .iml n-c iiing privei , imd fi-xlv rill 
’ .sun.^ef. After the SI in i.s down the va- a i»rrakN iiji, imd 

aiush (tcehnieaily ///bAr, •nojy)\s m-ni. m ih.* iitmo'-’t ••mmIu ooii 
to Mnzdalif.i, where. Hie, night juaver 1 - i'-' .lu 1 ih. ni-hl .s]iriji. 

Bf-loiv sunrise, m-vt morning (the 1ml, ■ - ‘^^tiud ’ like 

tliat ofi’Ar.ifa is made for a .short tJim- l-v ti liljglit fniiml ih») 
iiHutpie. of M u/dalila, but before tlie sum 1 -. I 1 . \p ill noj^t Im* in 
nioti'Mi ill Hie SI eniiil .;///#/'/ toward.s 1 1 .' ihu i . .’mmi o.-, d 

Is Hie il.l\ lit --Il I itH . .llld h.'-- t'llUr . . 1 ' M, • • , I ti . t. - It W il il 

.seven -tiiiM'S ;| t.iilU tjtimutf •} ,|l l!i. , i|i . n 1 .if \V. 

.Mill. I, .*J; to -.I.IV .1 \ U liui ill .Mill.i ind hi-l.l l • . • ■ d ;• . 1 , I I't 

ol fh.- ih -.h being :iK.» lined .'llld so pii* \ i‘.l, .11 . i; , ., i p >>,'[">) 

10 1 e • ha\ ed. llld I. -j miii i| .* 'Jh i-* n :■ : l.i'd 

/ .- , !,’•» to Mim*. I :i!id p' l!'t‘ 1.i\\.d .-'U.! - ^ 

].-luMiiiig I !i' i. dll i- lo .Mim 'I h.- - h . if'i ■ .-i: il , ; i. i-. 'd. . • ?■. . 

],nWe\i,, Im- di ! i_\ i d I’d’ ih.- Illh. I:!:!!, .M l-Uil. I h- I'..- 

• I.i \ - i.f M lo u .1 I.Hi .llld .1 (■' .'ll '.V i I h i-« ' 1 ' 

e\. 4 pi Hs .t i ... h d.i\ 1 |. pi 1;.* 1 1 HI i . i \ p.- I'd to tlii<.\\ *i v .1 . 1 . 1 . s 

.il t In- /////// 41 / ' ' #//..'/' /. i.i'! iNn ;i) (Ml !i i.| I',. i» - III,’! II I .Ill'll 1)1 ; hi- 

\.!l!. y 'fin- stoMi • ■- t ill.'", Il 111 t hi- Il iiH' "I A I l.ih, .1 lid ,ii ( i." - 

idly llioiigdii b) I dli'iii.l .it t'". ,|i\i: 'fill i- h'wmti, .i 

1 in'o.m oldi i ll. Ill 1 Oil, ihI I 1 1 ■ ' ' 1, i;, \. -eki, p. 1 1 ‘J. ii j.o M-ur-J 

11 .in .H‘t III wi,i-.i,ip 1 .) 1 h.U -i! "' 1.1 I \ . 'j.i- loll", ihiowij 

•HI IIh - d l\ . oi tin- nil 111 II..I l,ti',' 1 I ir ! ! I i|. He ’hi] '» 

lo.i.iwilh the old A’e.b Ml -t'- * . !i. 1 - . ,|I' Im i h. pM-hi.ii 

t hio\\ |||._* ;nsl<,Me (Ihl'ilM), p ■!'•.’ 'I J-" ' M- . !• ■' M'l '.iM'iie 

1 'jLt h ol 1 \\ il, -nid 1 1.e |,.t }) ! . t !,. , . . , 

'fhe (oloi.lli i li.il, I I M- .i' ll I . I. ' . ' 1 ^ ’ M'i’m .i| . 'o H-e 

i.H I tint tlH\ .11 .• 0..1 1, ii:g i'!"ii e J ! i 1 ' o In 

Id m pitipi I they h Ml- i.i. / ' ' '// ; ■< d o. \o,ii.i 

'iml K\ e oil Ai.d'i, .i!'-ii.l A! I d II .... .1 I ' ll 1 ll '1 *. 'bi' 

i»v Miin, iniit.il.’') m He -eiili i • m - . i - ji. i.* 

i!inn-,y .db : ' Im-i; -hm. o. .n;'-’. i' -i- '• ' • e *'ei Mo'y 

P »I I i d aei ••ptaiH e. I I ! , 1'. ! . , ! .i ■ . .1 • i ,, i ' 5’ ■ . ; ill- 

oMjiji d lit. >, W'h.'4-h l-I.'fii v,.i . I i: : . ' ■ i. i - ■ I’l:! ...■! • ig. 

Wt II- not *|Uii k i\ 1-1 Hi H- 11' - L :iMd • '..I'd I, IT: . ..I ; , , 

d.-miHil h\ llie «.'lh"d ■} I { i! M*. 1 m .iiu.il, 

'.V iil.-h nM\ !«. i»g,i-i..l.» til'.-, 'I , ' : i.i.i.J .'s H h i| 

r.oei iirii.-d ilhimiH.ifM.i. o Mini |b-, I'd.*' > \'iri, m.l 

; .Mu„d.dila ( Ihii .1 ,|l. i!i , p IT'*', ludt'v ' i H',- i Hh i_: ut 

}iol\ .spols ;it Ar.di iiol ..1 >>\ ’. i '. • 1 -il ii -I'i-je, 

]*. I l‘» . /. b \\i klH'W till! flH III'- I M.l ■ ''il ■ ('o' -ij i_i-i. I'v 

• I .'nm . I( d w il h .1 hol\ hill ! < dm-, i i -i iw.' ■! l h- j., i K’l, di l h ■ 

I J\i i) wlm-. I.ow Ti'.'i.iid tv 'f ! i! I |^•''.M hi 

.hlllk lint Hie tuning t|o'.| ' \|.>| i .il'.l K i ih ^ hn 'i 4 .- le i Iu.mJi 

.1'' m»w' dfei- .si,i, .1 r ,'ih] I > t.s- - 'dii i i . 'id ' »• • ! . i |. • I .iii 

tlie Tt»p- ot th*’ moll III du , ' I • • 4 i» iiH'-i.t . I ! ! Vv .. I 'i •! t o ■ u 

to Hie .siui .•■o. I. 

The ^hill--:H - ot IIh* , .LilUi.'.;e t -ui ... 'n .-u- M''. • I! "['U 
.'irid \dV10l.. Il floIM \.'ito \'d. rie I. Ji*';. nih, ki • J - 'I 
neoTdof aiiival- li\ .e.i il.Iidddi ".’T' ' '- l..< \' n I"/' ' ii , 

I or 1 J'.'.'i \. II. ' ; hr.! lo t !;:■ ]i,'i I,.- -. !■ I fie _ ■ ■ .* ■ . \ . t ho,. < . - j i 

i \ .111 - Ii.iMi ( ■ Ido, I » '111 I- -.. ,.,ud 1 1 ik, ' 1:. p: ' ■ - 1 ti - 1.. . . . I ii M' hi; i 

. I'd'Tii V..idi!i ::iid g i ou lo M . . i, iii.i \ . I ■ ,i •' j i. ’ ■ r ’ lie 

I p* iiiiisiil.i, i Hd ) Iv In I .j i III ("'ll I Id'., Id i ■! .1 '. ’ \',l' .| 

7d,0(M), r.UlT.)li IM i'"...; .ll ."I'l 0(111^ \i 1 ' i I. I i d 'i. 

Th 1 ^ gi I 1 1 I - I III! '! i:. e n d \v I ■ i . ■ . . ii : . ' i - ,!. t 

1 (h- .l.i\ of Min.- 4 pt.iilK ]• I.l >, ' . .. I,-, 

.ni.ipli.l oiilv Im .1 r.' I'iiii’, ! Tl ' . j ! ' I I". ,. 1 

4 I. ' M idH - .di'l w d ll ; • ll I .. i >1 ' • • - o . ■ ‘il , , . .{ 

j ll' !.- di ^ nig iM l }i.‘ .*- 011 , pi •* i I' . ’■ ' d' 

n ' n. 

I. <\. Im I )i il-i I - I i| , 

4 .IJ 1\ in till- l'n ll . . HI II! • < 

.1*111.11 14 . '-I'l t.| ji.'i ll,*. ,1 ! i ' ■ I 

.iml di4 j.il' iiiiiii It - 1 ■ .. .,4. I .- \i ;:.(. 

.. M. ■ l-i . 

tl 

1 ili-t-MlL*.' H4..reil-4it V'-i.f.. . 

e- l>. t4io viu iM-.'li , t ' 1 1 I . . ■! M . . 'll, 

■ I I .1 ill I’ ' 

I el tin [r.-i , 11 . 1 I.l I I'- 
.IS V I- 1 . ! 

I i.IjIi rii ll h\ W I, ’( ii-i I I 
..li-l > 1 Hi I.l H. I ‘ I -■ 5 

II' 4.,l.'|l till ll I I Is V 

I 111 ' .1 lli4 •" M i 'i ■’ K ' 'o ! I ’o. ; ■ e 

. ' .|(.\\ n »■ .1 'i * ' . I ' . . 1 ■ V 1 .. I 

<*! I Ul"’|» .11 I M' . Mi . i 1 •' H J.l I -.iH.ll . I 

l»-j 1 .11 / o . . ' I I i I * .1 e > > . i' i 1 il'il 1 !, ‘ *- 

1 f I. .|j" I 111'! II, 1 ' 1 1. .1 < I r.-e 'I \ • it 111 I '>■• 

.f mi'M 4 .!o II -'ll I k :.i. Hi- r.iii' I t’.i 4ir . \ i.l) xpi.' 

1 . ]H !i\ Hill \ 4 r si|j III ' * 1.(1 ( ! I{'i/ . ily : I ll. - 

41*1 ill.' ii'ljii'.ii I ol |s.-^ 1 -.1. . i.iiiv tiiieiii-i: ; i . 

I mil lull i-'i I- r ll Ui i.kii Iv .sc.oii. U-llur^iiiiMi , 

I'^.sd ■ ■ . s) 

* rill- s iCMiii 4- i-, mil I! ill , \.( I j,f 

I I iJiiiliiiiiin; till- h.'ijj witti tin I'liii I. 

I -t t>u the sliuila. iiehmn4.i r he suij|)i>s 4-.| ^.i •'* •' '* '•'•u 

•h'l .-’ '• * M) iHiJ of Abli a,t Mii/li. o.iii ..ui* w of 

^ tttOuil, y, HUH, 
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S TRICTLY Bpeaking, the derivation of this word should 
have prevented the of it as the designation of a 
pure science. It has been, however, employed for a long 
period in English speech in the identical sense that the 
French attach to Mtu'fin ’ninf' pure or the Germans to Reine 
Mechanih These tei nis are all employed to denote what 
we should much prefer to cull Abstract Dynamics ^ — tho 
pure science wliicli (as tlie derivation implies) treats of 
the action of Foro- ii[Hm Matter, but which is, correctly, 
the Srir/tr,' of r aivt Mniinu, or of Matirr and Rm ryy, 
With the \i<‘\v of makini; clear from tiic outset the reason 
for the aiTiiHij:i‘nKMit atlopted in this article, we commence 
by statins; in Newtoirts own words (accompanied by a 
pariiphra^o) the A-riomata,, sire Lrqt’s Motus^ w'hicli form 
the entire basis of our subject, 'rhese laws will at once 
indicate the order in which the subject nniy most logically 
Ue treated. We defer to the end of the articUs the moro 
close (Consideration of tlie idea iiitrodiuaal by tho word 
“force,’’ as well as general remarks on “energy,” kc. 
For the presetit we are content to regard force as defined 
for U8 by Newton’s Law's. 

Sca'tmCs Laws of Motion, 

Newton’s § 1. Lex I. Corpus omne perseveraro in statu sno qiii- 
firstlaw. escendi vcl niovendi uuifi>rinitor in directum, nisi quatenus 
illud a viribus iinpressis cogitnr statiim snum miitarc. 

Every body rimiumrs in its stole of m/, or of uniform 
•motion, in a straiyhi tlne^ exeept In so far as it is couipdlvd. by 
force to clianyc tlnU state, 

Second Lex JI. Mututionem niotus proportional cm esse vi 
motrici im|)ressie, et lieri secundum liiieam rectam qua vis 
ilia imprimitur. 

(Jhonac of {ipKrniity of) motiim is }0'opor1ional to forrcy 
arul tabs place in the sfraiyhf tine in vdiieh the force aeU, 
Lex Jil. Actioni contrariam semper (‘t Lo/jualem esse 
law. rcactiuneni ; sivu oorporuni duorum actiones iu so inutuo 
’ ficmpci* c''sc uMiuali'S et in partes coutrurias dirigi. 

To ceevy action l/ao'c is aheays an eqnaf and contrary 
♦ reaction : or the inninal actions of any (leo ftodics are affrays 
. eqnaf and npposffc/y dtrerfeif. 

Scholium. § 2. In Ifc^Orr lioiiiMin and Tail (upiui whose Treatise on 
Natural J^hilosophy much of what follow's is based) called 
attention to the fact that, a?* regards Lex III., Newton gives 
u\ a scholium a second sense in which the words may be 
interpreted. In tlie first senso the action and reaction are 
mere fen'ces, in the second they arc thr ratc.^ at v'hich forces 
do Work. lIciK'C, and for another reason w'hicb w'ill appear 
later, tlie w’f)rd “activity” lias l)cen introdnml as the 
English (‘quivakmt of the word artl(t in New'ton’s second 
sense. Here is the pas.sage : — 

Si e*stinu‘tur agentis artio ex ejus vi ct vclocitatu onn- 
juin-tim ; et siiiiilitor redhtentis reactio ff-stimetur com 
junctiiu ex ejus parlium singularum velocitatibiis et viribus 
resisti'iidi ab oaruni attritione, coluesione, pondcre, et 
accelerationc (ji iundis ; erunt actio et reactio, in omni 
instniinontonim usu, sibi invicern seini»or leqiiales. 

If the art i city f an ayent be. vieasnrcd fnj Its ff mount and 
its rdocity conjointfy : and if similarly, the counter actirity 
of the resisfaiv'c hr unutsnrcd tty the tufoeities of its several 
parts awl their several amounts conjointly^ vhether these 
t (/?vV from frirtioHy inolrcnlar forces^ V'eiyhty or acceleration; 
— artirity and. counfer-aeficity^ in all combinalions of 
ma/’hines^ vnU be equal ant! niqiosite. 

This may be looked upon ms a Fuiirth Law. Rut, in 
strict logic, the First t Law' is superfluous, because its con- 
„ Bequences arc all. implied (by negation) in the statement of' 


the Second 


ure, virtually, 
iiconcemed 
luctions from BasU 
having au Newton*^, 
irous proof 
^Jook^ on ' 
e^by obseV; 
J^ubliehcd.' 
'predicted ^ 
day to 
p^the year, 
of 
not 


,8 below.) : 

only three laws, 6o far as Newtojitjayf 
^ 3. These laws are to be c6nti4i!^| 
observation and experiment, and 
a priori foundation. Their proof, aoj, 
is attainable iu physical matters, ih 
as being furniphed in the most cond^'" 
vational astronomy. Tho NavtUdi 
usually about four years in advance, coul 
places of the sun, moon, and principal 
day, in some ciisos from hour to hour, I 
The predictions are entirely based 
motiiui (along with the law of gravitarif 
possibly bo accurate unless these lawff'’h|;^;'‘^ So 
thoroughly satisfactory has hitherto beS^tfi^cahcidencei 
between prediction and observation that^ i^Mamdaviatioii'; 
occurs, no one dreams of a defect in the^^p1f|dO}p]|<M of the^ 
reasoning. On tho contrary, such deviations''^ i|S^^utilized^ 
for the purpose of correcting our knowldd^ 'of the,;; 
“elements” of the orbits of the moon:^ibcl^$hitl6ts, be 
our ('stimatos of the masses of these bodies } And^ asriti the . 
brilliant investigations of Adams and Leverrier, theysom^ ' 
times enable us to discoviu* the existence aud even aflsigft' 
tho position of a planet never before seen. 

4. It is not clear in what order, or by whbm^ tnese. lawj^ 
were first discovered. Galileo was undoubtedly bcguainji^; ^^^ . 
with tho first two; and Huygens, WreUi' •Bbiwe); 
others were acquainted with the Third Law iid 8b|me;'6|^ its 
many ai>plii‘ati()iis. J>nt they were first syrteipa&c^ and, 
as wo have seen, (‘xtended in a most important manher by’ 
Newton. Thougli they were sadly disfigur^jdn Briteih 
during the fifty years which elapsed after/ Jjpin wlilVsd^of''^|, 
mathematics iu tho early part of this centuiy,'they bayb'olP,‘;j! 
late been restored to the form in which Newtomg^ye theni.„Ai 
This readoptiori of N(!\vtori*6 simple but coin]^hehsiv#i4 
system has of itself aided in no small degr^^.,the 
rapid advance of srienre. * .. 

One peculiarity of New'tons language musft/liB^'notic^' 
hero, though very briefly, as we wjll return tojTO:Bul!i|jl^ 
towards the end of the arth’lo, A force is said ' 
a change of state in a body; bodies are B£ud 
“ act ” on one anotlu r, '«kc. »Such langiu^ conrse^j 
in its literal aci eptalion, of an anthropomorphic ebar ' 
but, if one thinks of the habitual use eVeU' 
books of such ex[)ression8 as “the 
blows,” etc., it cannot be construed into hiajili^Aidni thatsV^J 
force has real (objective existence. . ' 

Comments on the Laws of 

§ Law I. I'ir.st of all this law tells 
0 a piece of matter wdiich is left to its 
n by forces. It preserves ito “ fttate,^ tr 
f uniform motion in a straight./' 

(which, as wo shall presently shoi 
extended by Newton himself) is 
“inertia” of niatt^jr, in virtue of 
varying in any way its state of rest or lb 
the sport of forces for any length, nf. tii 
they cease to act it remains in the 
left until they recommence their 
whenever wc find the state of a 
we conclude that it is under the 
Thus, for the present, we have 
as part of this First Law : — 

Force is wlmlever chmgei j^l 
motim of a body. 
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term is relativ<fc1 
. terms to whil 
J^axwell has'"'' 

" V' All our. i 


When a originally at resl^ begins to move, we con- 
clude that for^'is actii^ on it^, ;^d when a moving body 
is seen to ohangOi,.^^ the|;i$^^4 the direction of its 
motion, we ooncl4fe s!i fcjy|ji^^ to force.^ 

Absolute § 6. ^ But thet^^|H»l[oce, ^n this, even in the First 
ami Law. What naust bo that the 

jli,xest and absolufe motion are 
idlt impossible to assign a meaning, 
jfta his Matter and Motion) 

' All OUT: pliictf, is essentially 

if'^l^ative. 'Wheti:ll'|piD?li^ acqui^^^ habit of putting words 
,t^ 9 tber, withbajSv^ttUhig. him to form the thoughts wliii h 
.ought to co];re$ 9 ^atd- them, it is easy for him to rmtnc uu 
‘ antithesis relative knowledge and a .so^cnlh-d .-dtsoluio 

\knowleiige, out our ignuraneo of the ;disoIut« 
Vposition of a poiii|i.^« instance of tlic limitation of our fai nhies. 
vAny one, h<)weven;,:^P6i^,w^^^ try to imagim; tlie. slate ol a uuud 
.';c‘bjisclou8 of'knptpim^^ position of a point will e\.‘r alter 

^■‘‘he content 

■r:- As will be’'8lEi&' la&r, the First Liuv gives us also 
physical '^nitioa of “time,” and physical modes of 
. measuring it, o 

§ 7. Newton's own comment on this law is as ftdlows :- 
■ ;;?^-Projectllia' perseyerant in motibiis suis, nisi (jiiatenus a 
' reterdantur, ot vi gravitatis imjmlluntur 

jiJ^braum. Trochus,' cujus partes eohaiicndo [lerpetuo 
CQtrahunt sese a motibus rcctilineis, non cessiit rotai i, nisi 
^lihtenus ab aere retardatur. Majora uuteni [danctanim 
et''Comctariim corpora motua suoa et progressivos et 
circiilares, in spatiis minus resistentibus factus, conservnnt 

particularly worthy of notice that we have hne 
ilifi Undisturbed rotation of a body about nn axis intro- 
du^.as i^notherof those “states” in which it will eon- 
^iniiei, in virtue of the First T^aw, until force acts to compel 
change that state. Also it is to be noticed that 
]^e^n adduces a hoop, whoso axis is fixed in directimi 
bd^’in the body aud in space, as an example of tliis new 
form.pf stat^ maintained in virtue of inertia. ].ater, it 
jjirill be seen that the same thing is true of a body free in 
{(pace and rotating about the principal axis of greatest or 
pf least, moment of inertia through its centre of muss.'- 
§,8. IiaW IL What Newton designates by the word ///ofws 
'^s,^8s h^ h^ clearly pointed out, th(3 same us is expressed by 
moitu9y that for which wo now usually employ the 
‘ Iftijto momentum,” Its numerical value deiicnds nut only 
this ratetof motion, but also on tlie amount of matter, 
of the.nioving body, and is directly proportioiml 
of these when 5ie other is unaltered, But it is 
•ded rby Newton as having direction as widl as 
\ ' It i is, in fact, whkt in the language of 
>ki$>'is :'dillcd a “vector,” The change of such 
be either in numerical magnitude, or in 
or simultaneously in both. Wt*. now see. 
, y V K^iS^nd liaw enables us to do. For 

(<*ifi0iven*the'M of a body, the force acting on it, and 
durbm it acta, 4'e can calculate the change 

;^btion. . Thi|^? ls dii'ect problem of dynamics of a 
^ 

P|f(6) Qiveh thejth^ and the change of velocity, we can 

^the words w« italicized will bo seen to have vm- impi.rtriiit 
oil ceiiiiiin <^d errors which even now crop up, and wlnrh li:i\e 
p|^l^ac«4 one ,0ft^^:most iouppropriute aud a})paroTit]y innadh uMn 
r'f.tf ;ttrtin« (“cenlS|^^ usual vocabulary of our snl.jt*. t. 

,* also, sense, tine of a free Iwjiiy of wlufli t\M> 

centre of mass have equal monuMits of 
: 'm thatC<M^;j»Swe will show later, even when eoiqile.s a<-l 

Ution^’the body,, in planes laisNiug tbrou^di the tiiinl 

rate of remains uimlteivd, thmojh 

’ in spdee is ‘approximately the case of th(> 

. 'The attractlonitbJt,'^jy|Mm^ ahCmoon on the protubonuu ])arts 
xcimt .iifaa maV>r prodt^^l^eei^on !' and ** nutation,” but do 
lemith 



calculate the magnitude and direction of the force acting. 

This is the inwree problemu 

(c) We can compare, and so measure, forces by the 
changes of motion they produce in one and the same body. 

{d) We can compare the masses of dili’crent bodies by 
finding what changes of velocity one and the same force 
produces in them. 

(f) We can find the one force which is cqiiivalcnf, in its 
action, to any given set of forces. For, however many 
changes of motion may be produced by the sepaniti; forces, 
they must obviously be capable of being compounded into 
a single change, and wc can calculate what force w'ould 
]»roiluc,e that.^ 

Ji 0. Hitherto, wo have .spoken 4)f the iiiotiuu of a body,— ^ Nfoe.s8ity 
thii.s implying (exciqd, of e«>ur.se, in the ca.se of Newton’s ^ 
ht>op or that of the editii) tliat all ils parts are moving in 
exactly the .same way. Fn»m this point of view every 
body, however larg(‘, may U' treated a.s if it were a single 
particle. But when the. juirts id‘ a lusly have dilferent 
velocities, as when a rigid bod} is ndatiiig, or as when a ’ 
non-rigid body is sull'eriiig a elmnge of form, the ([uestion 
becomes much more complex. We 'aiuiot at this stage 
enter into a full ex[»lan:itii'n, but will lake a cmijile of very 
simple cases to show the. nature of the new' dillicullicB, 
and thence the necert.*«it} for an aildititmal law. 

Sin»p«).st; a bullet ti) )je tlirown in any direction. Jf W’O 
know with what fiu*ce the earth attiacis it, ilie calculation 
of the, path it will pursue depends on tlic 8i cond Law, which 
gives all the neco.ssary preliminary inforiiialion. But let 
two bullets bo tied together by a sliing: we know by trial 
that each moves, in general, in a manina' very diiferont 
from that in which it would move if tree. T)jc path of 
each is now, usually, a tortuous cur\e, wliilc il.s I'rt'e path 
w'ould bo plane. It is no longer subject to gravity alone 
but also to what is calhsl tlu* “ tension ” of the stiing. If 
we knew the amount of tlii.N len.sion on either of the bullets 
and its direction, wc could calculate, hy the help ol tlie 
Second I.aw alone, all tlie circumsianees o| tlie motion of 
tliut bullet. But Jiovv are we to Jiiid this tension ] Is it 
even tlio .same fur each bullet / This, if answered in llie 
aOirmativc, would simplify malters comsiderably, but wt* 
should .still re((uire Ut know the annaint and direction of 
the tension. It is clear that, without a further axiom, wc. 
cannot advance to a solution of the que.stion. 

ii 10. Law HI. I’liridshed with tlii.s, in addition to onrOonse; 
previous information, we can attack tlie 4 llc.^tion with more 
hope. We see by this law tliat, wliatever force be exiated ‘ 
by the .string on one of the bullets, an c(]ii:il and op|io.site 
force, which must therefore be. in the. din ction of the Kigid 
string, i.s exerted on the other. Still, the magnitude of <’on- 
liie.se equal forces remains to be found. I»nt the .'string in 
no way interferes with tlie motion of cither bullet if 

Is i,c.^ iinle.s.s tlie di.slance between the bullet-s is equal 
to the length of the string. Hence, whenever the un- 
known force comes into play, at tlie .same, time there comes 
in a ginmictrieal relation oi relative position between the 
two bullets. This snpplus the (uftlftional ufuatiun nfevssanj 
Jnr the detenni nation, tif the neir unkuowi t^uantlfi/, 

§ 11, As an additional illustration, suppose the, string to V.uiablo 
be made of imlia-rubber. The Third Law tells us that the 
tcn.sions it exerts on the bullets are still equal and oj'po.sitc!. 

But we no longer have tlie geometrical condition we iiad 
before. Wo have, liowever, what is quite sulliruait, a 


It i'i to bi' Imo’c tliat Xi'W’tnn's sili-r. f i- i viirc', i\« as 

In*. '[nrrli. Wlun lu* “ rliimgi* ni’ mutu'n ’ il'.-tt, 

itdiM*'. iH'l iiijitt*'!' wli.il |lu‘ '‘I'liriiial inuliiin w.i^ , .ni'l, In iim'ii 

only Olio loico, lio mqilios that tin* nllirt .iiiv mi# li.i. o is ilm 
sam« whether others .Tro iilso .-it work or not* In Ins, wuili Newton 
there am be no bulaiicinj; of forres, I hough thoiv iii;i»y' be linl.un ing of 
thtt tlTocU of foreeH. u very ditforeut thiuL'. 
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knowledge (*i /umf the tmeum oj (he Hrmg depmde on its 
lengik Thus the tension can bo calculated from tlie 
relative position of tbe bu]let^». 

Tiunsfpp § 12. JSoholiiira to Law III. On this wo will, for tho 
eni’o of present, i*eiiiark only that it funuHlies us with the means 
®»iorgy Jirectly tho transference of ciiergy from ono 

body or system to another. Expi‘riment, however, was 
re(pureil to complete tlio ai»[»Iicatioii of this part of Newton’s 
syRtenmtic treatment of the subject 'What was \vante«l, 
ami how it has Iilmmi oblainetl, will bo treated of later. Tho 
fir.st w’onbs of the .schoJiiiiu, however, claim for Newton the 
discovery of tho rlause. wo Iiavo extracted from it. For 
tliey run fhus llactenns principia tradidi a mathcmaticis 
ret*e|)l:i. cx^M'iientia miiltiplici contirmata.. 

Division i; \li, Wi'i ;t lias jiow been said eriaith's n.s to see flic order 

j>l tho vvliirli tlio fundament il ideas .slioiild be taken so 

subject. iu;er-si(irs of eai'li should bo provided for lietol'i* 

its tiiiii eoim s. All iruli^peiisable preliminary i.s the study 
(»f niolinii in the absliaet, /‘.e., witliout any rcfeiviiee to 
(S itiot'uhf. This is th’niaii(h‘d in order that wc may 
be able to ajiply the Seeoiid Law. The .science of pure 
motion, witlinuf n'fereueo to matter or force, is an extension 
of giM>im.‘lrv by tho iutrodiietioii of the idea of time and 
the couM.MjUeiit idi'M of velocity. Aiu]H ro su‘.cgested for it 
the term i'iih or, as we sliall write it, 

We incliulo under it idl cliange.s of form and ..-oaping 
which can o(*cnr in geometrical ligure.s or in^ groups of 
iKiiuts. 

We .^liall tlien ]»e ]ir(‘pared to diial with the action (»f 
force on a siin^le particle of matter, or on a body which 
may be Heated as if it were a iiiero paitiele. Thus nvo 
have the Ihiiamies of a rarlicle. This, again, s[)lits into 
two luarls. Statics and Kiiieties of a I'arliele. Bill all this 
requires the Second F.aw oidy. When \\\i have two or 
more coiineeled j»artie 1 es, or two ])arlieles ultractiiig one 
another or iiii[»iMj’ing ou one aiuAlier, tho 'Phird Lan is 
ri'ipiired. Ni-xt in order of simplicity coiiio the Statics 
and Kinetics of a liiiid Solid. Then we have to deal with 
]»odi<.-' f(»rni, Ac., aio altered by force ---Ilex il»h} 

bndi»'-. eh'-tie ‘-nliils, tinids, Ac. Finally we must brii tly 
cunsid* r the g- iicral ]•! im ijdf’^, such as “ eonser\ation of 
energy,” leaCc aetlmi,’’ Ac., wliicli aie dediu iblo ]>y proper 
niatheiiiatical melhoils t’rorn Newton’s Laws, and of W’hiidi 
some at lea^t, if we could more eb aily reali/.e their intrinsic 
nature, would [MMinbiy It found to express oven mon: 
.simply than do .\i-w ion’s Laws the true fundamental prin- 
(•i]'les of abdract d3iiamies. 

Wi, will not. jv^iiiet oni.-ielM-s to ono uniform course in 
til'- application of matheniatical inetlmds. Ii’'ither, as con- 
. id' ration, of space require to be attemlcd to, v\'e will vary 
oiii inetliotL fioiii mie p:irt of the .subject to another, so as 
t ) exhibit, oaeb i.t le^l^t oiiei-, all I be more usiud prcu'c-'Ses. 

v.i- will emha\our to make the large. ty[>e pi^rlions of 
tin /ira li'. in which only the most elementaiy matliemntir.s 
will- O' iiitrodiif <*d, a .self-rniitaincd Ireati'^e which may l>e 
1*1 ad b', iiel'-nt .of vi-.rv moderate mathenialical kncjwiedge, 

KlNTMATirS. 

It inf tin' nf . [sanpiivfj if. 

JbijiUoii. h 1 L Mt/tion ^a* fli^^llacenlf•llt) consi.^ts siirq»ly in 
“change of ptj.-ili m’’ Ib-nce, to dc.sciibe motion, wo must 
have the mean.s of gnimg position. This i.s, of cf»ur.so, 
a que.'^fhm ol (L:o> See also Qh.vtkh.mon.s. 

From the e article.-, it ajipiMr^ that tin* po.>.itiun of ono 
free jKdutwith refcrenci- to/iiotlmr (id! tlic^csjiace relations 
arc relative, as we liavi abi-ady s'lid^ dcpetid.s im fhire 
iti/inhffrs. ftf which /me at ]•*..“ t must invidve the unit of 
h*nL't}i. ’ Tn (^artesian rectangnlfir coordinatc.s, wc denote 
ijiOM* by .r. y, ?, whicdi indicate respectively tho distance of 


the pdint from each of three planes at right angtee to eadi 
other, and all passing through the origin for reference point). 

From another point of view they may be called ** degrees Degm 
of freedom.*^ When the value of one is assigned, say by of irve- 

tho point is said to have lost one degree of freedom, or to ^ 
have had imposed upon it one “degree of constraint’’ Itfufcon* 
must now lio iiua plane parallel to the first of the reference straint 
planes, and at a distance a from it ' When a second degree 
of constraint is applied, say by » 

another degree of freedom is lost The point’s position is 
limited to lie in a s(;cond plane in a given position at right 
angles to the lirsi. It must therefore lie somewhere on tho 
straight line w'hich con.sists of the series of points common 
to the two planes. X third degree of constraint 

take.s away its one remaimng degree of freedom ; and its 
position i.s now deiiiiilely assigned as the single point of 
intersection of three given planes, 

lo. Ihit constraint may bo applied in other ways. 

Thus if we assign the condition 

we dc[)rivo tlie point of one degree of freedom by com- 
pelling it to remain at a distance a from tho origip. It is 
now limited to the surface of a sphere, but its latituclo 
and longitude on that s[)here may be any whatever. Here 
again the imposition of one degree of constraint has taken 
away one degree of f)*et‘doin, 

§ 1() III general, one di^grce of constraint may be ex- Examples 
pres.sed a.s of con- 

A-'', y, -♦)"«. 

'I’his, when S. hii» un asuigned value, is the equation of a 
detinite .surface on wliich tho point must lie. Three such * 
tiimdilion.s determine the position of the point, and may , 
therefore be l(»(»ked ii[»on as introducing another set 

of coonlinaie.i, which may be used in place of Tbe 

number of sueh systems is, of course, unlimited ; but it is 
often po.ssible to choose one in wlii(;h tbe conditions of a 
problem are rmicli imuv. simply expre.sfled than thejUKero 
when evjnessed in //, r. The whole question bcloip||b 
what is called change of variables.” To give an eHjtaen- 
tary in.stanco of its ii.se, — siip[>ose we take the orcjhiary 
sinqde pcmlulnm, a ])ellel supported by a fine thread or 
wire, and oscillating in a vortical plane. .If the origin bo 
placed at the point of suspension, and the axis of be 
vertical, we have Uvo conditions ; — 

w’here ti is the length of the thread; and 

j/l-r *tana, 

where a denotes the azimuth of tho piano of oscillation. 

Tbfiro is but one degree of freedom left^ because tw^o 
ilogrcos of con.stiaint have been imposed. We may choose 
for this either .r, y, or j ; but we should in each case be led 
to complex ('X]m>.sion.s. Jf, however, we consider that all 
the freedom left to the pendulum is to Qscillate in a given 
plane, we may ilenute its sole remaining degree of freedom 
by 0, tlie angle which the string makes with the vertical; 
and form onr dynamical equation in terms of this. When 
0 is found by dynamical consic’orations, we have 
:f~~ ft. sin 6 cas a , i/«rt sin S sin a | *•«« cos S. 

Roro 0 comes in as what is called a “generalized Ocncrai* 

coordinate.” * oMiiiotoH 

If the pondulum be not limited to one plane, tho azimuth^ ° 
as w'oll UK the angle, of tho displacement from the vertical, 
may be any wdiatever. Hence .there ore two degrees of 
freedom, wixich are indicated by the.»n 9 rolbsed coordinatea 
agnd^. 
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§ 17, In general, in any aystem originally with any num- 
ber m of degrees of freedom, and subjected to a number n of 
degrees of constraint, the whole motion can be fully charac- 
terized by m - n independent quantities, called goueralized 
coordinates, and corresponding to the degrees of freedom 
which remain. The elegance and simplicity of a solution 
> often depend in a marked manner upon the choice of these; 
and the transformation of the general equations from 
Cartesian to generalized coordinates forms one of the most 
powerful and « elegant contributions to abstract dynamics 
which Lagrange made in the Mt'caniqiw 
Freedom § 18. A rigid system has only 4.^ degrees IrtMulom - 
three translations for any one of its points, and tluco indi- 
systom. fotations about axes passing through that [loint. 

When one point is fixed, it loses the llnvc lraiisl.iti(»iis, 
and has only throo degrees of freedom. \V1j(‘ii a s< «*t)iid 
point is fixed, it loses other two; in fact it can m* Itmat r 
move except by turning round the lino joinimr thr iixi d 
points. When a third point, not m lino with tli<‘ oilm* 
two, is fixed, there is no dogrou of frei-doin left ; the sj.siciu 
is fixed. 

Linear § 19. Ft may bp well to notice here tliat, in jill caM*', h 
relations shall rotpiire to consider, whatcvi'r In* tin* rclMtirms Mrnmii^ two 
among diilbrenf. sets of variables winch wo (‘Oiploy ultmiativi ly to 'It t'-r 
small mine thn relativo positions of iho parts of any system, tin* c «ni!ii ions 
displace- which give the rohilion.s between conv.spoiKlinj' small r* ii)i m 
ments. of^hese varitalilos are always linetfr so far as these iii« iint-> :ii 
concorned. Thus, for instance, if wo have as above ondilioi 
of the form 

y, ••)' 

wo dediictt from it at otico 


lUj 


5r 1 



ih 


iS:-5t. 


Hero the diflerciilial cociricients are jKiiT-iiil. 

In siioh cases, any h<)mo;<(‘neous luiieti«in of tlu> .sf oihl nt.l. 

Sf/-, 8//, 8:, Ae., will Ite represented })y a lioiiio^einMUis 
of thesecoiHl order, in 8{, 8?;, Ae., Imwevcr many be tin* •••mu.Iiii 
in the se]»arato fiysteniM. Wlnoi, however, <jiie oi nnu.* of |i|. 
cuniilions of coiidilion involves the eltMiicnt of //a/e eNph. nU*, lii 
relalions among corn'spondiii^ sinail inercimoits (i| llie . i nu. 
sets of coordinates, llioiirjli still linear, will not lie /»»», e../ 

Thus a liomogeucoiis funclion of the se(a)nd rnder in o t wil 

he a function of the second order in the other m I, Init imi hon 
geneous, imless tlnj ineremeiils are prodiieei) insl nilaiieoiisK . 

To give a sin^'le, instaina*, suppose that the sirin'' id' a sinij 
IKUidnlum (not iieeessarily oscillating in one plane) n, 

forinly. Wc shall now have 

instead of tlio e«piali(»ii in the example § 15, ami one of « 'pi 
tions among iiicrenieiits is 

/8.e H »/8y + :'8; - - c(n - cZ) 5Z , 


which, though still liimar, is no longer honiogmieoiis in the im re 
incnts of coordinaks, , 


Continu- 
ity of 
path of 
point, 


Direc- 
tion of 
motion. 


Kinemaiirs of a Point, 

§ 20. The one necessary characteristic of tlio path dc 
scribed by a moving point is its omtlnfuli/. 'fhen* can b»* 
no break or gap in it. But, as Wi) study kim.'inutics, at 
present, solely for its physict^l applications, wc imposi^ a 
restriction on such complolo generality, 'riic, path of a 
moving paHich must be one of rontinnojts rurvitfffn ^ unlt'ss 
either (1) the motion ceases and commences again in a 
dijferoiit direction (in which case we have two scqmrati* and 
fiuccessive states of motion to consider), or (2) an inlinilc 
force is applied to the particle (a case wdiicli wo m*o«l imt 
consider). A similar remark, we may say in passing, : 4 »plics 
to velocity also. So that, for our purpose, wo mnv coniine 
ourselves to the geometrical properties of tin* inotion of a 
point whose rate and direction of motion change co!i- 
tinuously, if at all, and qot by fits and starts. 

Ji 21. If the point describe a straight lino, that lino gi\os 
the direction of its motion at every instant, [f it desi rilm 
a curve, the direction of its motion is at every instant that 
of the corresponding tangent to the curve. 


Let A, B, C, D represent four j»oinls on the path taken OUanga 
ill close succession, in the order in which the moving point 
reaches them. From A the point moves to B, so that the 
line joining A and B (the tangent) is the direction of 
motion at A. Similarly the line joining 15 and (’ gives 
the direction of motion at B. The points A, B, C of course 
lie in one plane. This is the plane in wbicli, for two succes 
si VO elements of its path, the point is me Ft is there- 

fore that in which the change of direction of motion takes 
place, and is called tin'. “ osculating plane.’’ Ami, just us t lie Osvulat 
straight line through A and B gives the diniclion ol motion "ig 
at A, .so the circle passing through tin; p»>iiits A, 15, 
dctenniiies the “ curvature " of the |)at]i at A. If wo :ipi)ly 
the .sinio reasoning to the three sin;eeshive points 15, 1), 

we see tin* diilVrenee between a plane" and a “torluons*’ 
curve. For, if 1) lie in the [>lano A15(\ the osculating j>l.ine 
is tin; siune :it A and ;it 15 ; iitnl jf tlie siinie holds for oilier 
siuressixe [»oints tlie whole boiuliiig lakes j»l:ie(‘ in one 
[•l.iiio. But if l> bi‘ not in tin* pliine A15(l, BCD is the 
(Ksoiihiting pi. me iit B, ;md wi- thus set* thnt siicees.sive 
po.silious of tin; oseiiliiting [>l:ino of a tortuous eur\e are Tortuous 
produced l>yits rotation about tin* tiin-ient BDb) tin; p:if.li ; I'^rtli. 
for 15(5 is in \iolh plines A15(5 mnl BCD. AVe slmll not 
ba\e s]>uee bon*, to deal in detail with eiises of torlmv-ity ; 
but it was necessary to jioiut out llnur ensoul i:il mini re. 

S 22. The. curvature of AB(5 obviously dei^eiids upon tin; t^irva- 
eliange of din'.etion from A 15 to I5(\ .iml i^ diivetly pro- 1'”'^“' 
pnrtiouul [«> it. r»ut it is obviously gii ati r, for tin; sumo 
amount of change, of direction, as AIK' is h-^s. in a eirclo 
the eiirvalure is the same, at all iioinls, and, ns the rndiu.s 
is o.vcrywluTi} })er[»endienlnr to Iko tangent, tlie change of 
its direetion is the same as that of tln‘ tangent. Hence tlio 
mirvature, being the change ol diri'ctinn j><i nnii (uf/iff 
(hr o/>\ is nieasuretl siinj>Iy by llic iii'ipnx iil of nuliim. 

ii* bftwnii ll .it \ ncl .my 

fi M it line ill tin* u^iiil.i in*.' jil nir, .oi'l il . p gii iit tin- ■tlf"ttli''' 
ciuvf iui‘:isun*d tnnii i n\ ti\n| puint cni it U \, \\i ■, by tic 


. til'' ii'i'ij m 1 'll ih" 
■■ I utn I ; I till* 

lit I \\i‘ ll, 


while th diri-oti'iii ' of tin- liis ol l•ul\a1lUc .ire 

'i 1/ t/‘\ 

'’./s’" 


Imi.l.iiiii'iit.il luiipi-ily nt i!iliiiili".ini-il 

f\Vi> Will UM* a 5 al 'Yr, IIh- I'tlii 1. bs 
wlii-'li ihal tern w.i . inlni'luci il li\ Nruu 
111 ;i ( iii'lc we li;i\ • .ilw.iv-j lo beiiiL; ihc 


ml lienee, tlie eurvatiire 

1 . 

,/. ' o. ’ 

so that, in general the im .isnie «if eu\v. 
IM'liu-. if til" eio I" 11.'.“^ -ili;^ llil'illLill llil 
j'.itli. For ofln-r :iii,il , til .ll cxjiir'- .inn 
p. -jii. 

For i eur\'* ill .space (wliellier toi'liio 
I 


(-urvatiire 




( iirvntiire Fvolute 
iirtiliee of 


23. The chief jirope . eonnoeted withih 
of a plane eiirvt* arc rmnle very clear by tin* 
ic'garding it as an “in\olutu.” Tlii.s 
idea introduces us to the kinemaliesof si 
Ilexible ami ine.vteiisible lim\ Suppose 
sueli a line, held tight, to be wrai)ped ( 
rouml a eylimli*r of any form, in a plane, 
por[»ondicular to its axis, each point 
of it, when it is unwound in its own 
plane, will describe a eurvt* whoso form 
dejiemls iijion that of the t^!l^.^vt‘rso 
section of the cylinder. T.et r„M'^l (hg* 1^ 1 
seeiion of the cylinder; MP, M r,*tw'» po.sitiuns of the 
free part of the cord; \\ B', tlu; correspoiuling positions uf 


uiMihite, 
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Avenf^ 

speed. 


Measure' 
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uniform 


a definite point of the cbrd ; PPT^ the path described by 
that point, Then is om of the involuteb of MM'p0; 
the others aie the curves traced by other points of the 
btnng But, with refcrtme to PPPq, the curve MM'Pq 
IS fhf^ ‘‘evolute.” Tht t volute of such a curve is, in 
fact, uuiquo, for it is obvious that the line MP, iti any 
of Its pobitions, IS icvohnu^ about the point of contact M 
with the evolute ‘no thit 1* (Lsdibi s an infinitesimal aic 
ot a circle of whuh AI the (cntre Thus tl>e evoliito of 
a plane curve i-. tht lodi', of its centre ot curvature And 
It IS clear tiom tk of the involute that 

l\r IM+MM IMIM. 

Foi the imhtR il div ussion of i volutes, see vol xiii p 26 
The sill) (.1 »)l evoliitcs is ot impoitimo in v«inous 
braiulus ot jihv^us, ispniull) in optics In imduniis its 
chid usi 1 lonncchd with the thcoiyot tlu pniduluni, is 
it shows how to lusi the bob to move in i i^tloid, the 
Old) pith 111 whiihthc time of osLilIition is the bimowhit 
cvLi be the t\Unt of the ostill itioiis, 

sJJ When tho lint tiuved oi stiaip'bt, in which the 
motion takes plate is ^ivcn, tht position of the niovnif; 
point iti at onct assi^md in ttrms ot a single nnnieiu d 
tiuantitv In titt it his oid) ont dt^ut ot ticcdom, and 
Its position IS known b) the Jendh ol the arc ot the cuive 
from inv lixtd jMnnt to tin ^ivtn [ositioii In siuh a cisc 
as this wc ait not conctrmd with the diiection ot the 
motion, foi thitis ilu id) xssi^md it cvti) p unt of tht 
path W e an (oiutintd t id) with whit wt mi> call the 
“speed ot tlie motion (We pnrpost h ivoid the use ot 
tlu ttim “vclocit) htie bu iiisi it projitilv mHiuhs 
dire( tion as well as spf cd, as will be seen latu ) 

^ 2o Supinise m (»bstivtr to b( watiliing the motion 
(as, foi instinct i ti ivi Iki by lail notes tlu telegraph posts 
which he pisses, icfunng at exch to his watdi), iiul to find 
that it any time thi moving point was it while at 
tunc f it was at s 

Tlun it ih deal tbit tin ountfe speed dining this part 
of the motion is to bt loiuid by dividing the nunibti ot 
units of hpatc passed ovti by the numbti of units ot time 
emplovul I 01 it must bt mtitei is thclorniei is gieiter 
arni Itss us tht httti is gnatcr lltntc the averxgc speed 
s 

lb 




Bllil of 

vanablb 

speed 


If the bpeed has bun umfoim duiing the 

motion obbervtjd, this average v due has coincided with the 
actual value all ihiough md, il tlu nieasuiesot space and 
time are accurate, w( shall ^et exactly the same value ol 
this ratio whether the inltival ot time is Miidl oi laige 
Hinti, it I he the spitd of i unifoimlv moving point, tlu 
Bjiaie it des( ribts in time /is?/ But if the sj>ied has 
bt en ?//// ?//e, it must it stmie pait^ of the inUival liive 
bftii greitti, It (dhets Itss, tlun this avt rage And the 
shoitcr wt tik( the iiitciv il tlu liss will be tlu ddlirenct 
bttwtrn the gitsttd nid lea^t spuds diniug its lapse, so 
tint th tvtijgt sjxtd will euinudt nioie nnl inoie luaily 
with ill Kludl spied In tht luiguige of “fiiiMons” 
(wliith wi inviiittd for tlu sake of tins subject) the 
me isuit ( 1 tht speetl at any tinu /^ is 

S i * 

when the intend / /j is shortened indefinitely. Tlu 
aceuiao) of th< | n tding prou s dtptuds t ntircly upon 
the limitations wi Invr intioduud for the purjiose of eon 
fining iMiisdvis to < i whuh can occur in orduuiy 
phjsicdl pioblems I ta tli» gtmrxl uxstaiing <»n whuh it 
isbabtd IS obviousl) n ipjlicibh to east', in which the 
speed liter') by ]iiks it It j t timing the interval con 
eidutd, srm^ll as it ma) If But wt aie fuitunatdy not 
ruiuiu tl to tliscuss here the vt ly dt lit itc questions to which 
this ini) give rise Considci ibh difticulty is fiometimea 


^ It ulnot meant, 
if hoar, that the 
for a lieeond, 
maifUamed con^ 

Ol, 

irienoe ia 
at least), 
we are gpinA 
W on. 21nd 
trajp, how- 
sp^d from ’ 
them to sero^ 
applied. 


felt by a student when he is told that ata certain )[H|rt of its 
course a point has a speed say of 10 ihiles an hom, while 
the whol^ eoume may be Qt4t inches. But this 
erisei^ from thh novelty of 
when we spef^ of a speed 
motion necessarily lasts for ah' 
but only that, i/ th thm spt^ 

^tantforan houry the moving 
ifould be exactly 10 m\k% long Jn 
radway tram we can judge the 
and we find nothing strange in saying ^ 
at twenty miles an hour**^ “Now at 
it lb clear that, aftei the steam is ] 
evei short its lun, must go throng 
zcio to Its maximum, and then thrQi 
again, whin the htiam is cut off and tHe 
In the hiigiugo of tlu (Utleieutial calcolusl 
j Bs d$ m 
St dt 

Tilt iluMond notation ot Nt wton, in OVMT % 

(puntitv tvpitsses lilt iiti ot its increase, diffeientjel 

t till II lit vMtli 1 ^11 1 t> time (onbidoied fadepondenlr 

V unlit, is still \ti\ ( uvuiKiit in abstract raAxntCs, and is, ia. 
lit, indis] Mistlilo wlini wt uomo to tho hipSr ^^eTalizatfeaSi. \ 
W e ah ill, tlu it fou , 1 1 1 l 1) mq lo} it when it IS Spo^ly useml. 

1;; 26 Whethoi iinitoim or vaiiable, speed dej^ds forBtia 
its numerical value upon the units c&osenfof UuSat SJHfjfee'^ 
and tor tune Its dinu unions are [LT“^], aind iijAftequeadj^?^ 
Its numei leal expression is increased in {^toporBon as^^jvK 
unit of tinio is im leisc d, and diminished in^ proportion i 

that of length is mere iscd Thus the spe^ rejpreBea|ed ,, ^ 
by 10 in ftot ptr btcond becomes ^ 

rTib 

when expiessed in miles per hour. , 

^ 27 The Idle at whuh tho speed (whim* tiiaifoM)t.lUi! 
(liuigps IS found by a procosb precisely similar to 
employed lor the speed itselt Let the speed 

at time /^ bo observed to be ^ 

„ „ 

of increase o| s|ieecf 




then tho aveiigf 
inteival is 


/ 

idto 


v„- 


The dimensions of thib quantity are .oOViOIOiiy 
Thus Its numeiud value ib dimimshed), like that 
speed, ill pro[)( rt ion as the unit of length ie Hicreas^ ^ 

It IS inei eased in the duplicate of the pHlportion i*^ " 
the unit of time is incfeased. Tor 
iiieicasp of spL( (1 of 32 2 tect per 8eeon4,^|li^ 
niru v/r// iittn/ IS inough to allow the dojBibifi^^l 
on the time unit ) becomes 



when cxptisstcl in trims of miles and luti 


['m 


y U 


28 \\ litii th( rate of increase of 
above avei vilut is its actual viuDiA' 


ttniform, fha Va 
[bout 


interval 11 eiiei with uniform rate of a, a speed 

V become s in time t \ \ . 

e-V+rrf. 


Also, as it im leases uniformly, its 
time / IS h df way between its valneekt 
end of that time , i e., it is 

Tlie space described during 
25) us the product of toe'J 
Bpeed during its lapse ifr 



\Saliw during 
Mg^ipingand 


;r 

ftatonos^nmil 
and the averam 
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j wUoli the' I 
I, traTetsed. 

Sbnw § 2^. !Qus 

reach^vithoat 
/caloilua. T*--* 

ot j 

in a vertical 
gravity imp: 

3iSI*2 feet 
^lihe Se^ 

^OtlOE^ ^ 

Hence, if 


ftLt 


Urn 1 


V And U ii easy to see from these expressions that 

[ui^^in terms of the space 
» 

Be» iu^^which the result can be 
psing the methods of the integnl 
one enable us at once to solve a 
qtlestiouB connoctLcl with tlit 
^oFbpIlet, under the actiDii of giavity, 
jPOr it 18 found by ex[Miimeut that 
every second, a dowuw ml speed of 
^ on an unsuppoitcd bo 1 > md, h} 
W independent of the bod) s picvious 

f 

let fall, its sprtd afUi /sninis 
|is 32 2 </and^j^e!!sp^ fallen thiough 16 1 / Ms » if 
{'jit fall throd^^ fe^ti it will acquire a spttd wh )s( s [uiit 
Js 64 * 4 s* w 

. Again, if In^e^oe thrown upwards with i s|i((l ( f 
oOO feet per iepon^, ^fter t secoud<i it^ sptul will 1 
^^ 00 --32 * 2 ^ nnd^ihe height to which it has then istotuh I 

is 800 f- 16 -K>;*^thus 'it stops, and turns, ifui 
'* * 

•Mfdonds ; attd tha greatea^ height it reaches 
KpiXjfn the statemAit jjiWsi putting 6 - wt fiii 1 

* ^ (it 

Uiis expression the preceding nsults ni ly he it i ik 
S flsuniittg 

" ^ 3f-a, 

irsliSve by integration 

i-V+a^, 

ysidsgsin «•-«(, I- 

Is'^an instance of the indiw< t ^)i obh in / t< tin 1 1 1 s 
lii^iateot increase, when the kw oi tht in ti n is n 

* i'^acosto^ 

(this equation dtsciibcs the simphst foiin ol m 1 i it t 
be fully treaty later ) We havi, b) tikui„ th 

a'fe[$iyagsin -«* 

JSO. Velocity, a^we havtf alreuly sud, ui\ 1 ms il 
I of speed and or direction of motion conjoint )> ^ I 
^nnd tra velocities (as is rtquncd in tbt i| i lu itn n 
’ ‘orfs Sspond Law), wo have the following < 

^ From any fixed point 0 ffig 2 ) dr iw i hue 
in magni 
fBd direotion, one of 
►j^ocities. From its , 
yAdrawAB repre- 
in the same wa>, 

^the ^me scale, the 
pftiplete the triangle 
^then OB represents, 
litnde^and diiection 
the seme ecale), the 
t veloljityr We have 

he con«|tKiq|;ion obvious because ono has (>nl> to 
t hm i point can be said to hive simnltin ns 
9 [ties, in ordet to see its truth. Thus, if OA npt 
the velocity of a railway tram, AB that ot i { is 
Stager wallHing in a saloon carnage, 0 may be look d 
tipon as the position *bf the point of the carnage at wlndi 
TO b^an his wall^>at the moment when ho did it 
irhito B represents position of the point of the lannj;! 

'WMbh he has retfcnM^ sSt'^the end of his walk, lubt at tin 



il, in fact, in of quatenuous, a * Serial t 

which the speed li the J*lagior>*’ or length, and of whiih tl < 
"tenor" assigns the dirmini^ And the laws of composition of 
Vk^tlsH an in all itipects^ same as those of vecton. 



moment when ho did reach it Here OA is the velocity 
of the carriage relative to the eirth, Al> that of the pas 
senger relative to the carriage 
This propobition may be called the 
triangle of velocities* Auothci 
obvious mode of stating it is to 
complete the parallelogram of whicli 
I OB IS \ ilncjoiidl (hg 3 ), and 
I tlun WL lu\c tliL sitiie con«»tiuctioM 
in tbo toim — it the two vclocilii s 
to bo conipoiindul, leprisented 
b> O V and 0 (\ be tikcn is {( n 
tiguons sides of a i at ill h im, the coriti iiiiinous diitjonal 
OB rcpicscnts mir ifsiillunt 

5^ 11 I loin the 1 1 1 mg] ot \ l1o» itir w r m ly pass it oiu o r oiuposi 
to the pol^gm H vcl uti s, whuh^nves iis ihi itsiilt int of ii oi 
in^ Hindu of siiniilt uuoiis vchutus Ihu luprinniug' ktiUei 
IS above it in\ punt () (tig 1 ), h} »fl (>\, AB, BC 
(howtvei many thuu nn> bt) is 
su((issi\e sides of i jMilygoii (if I 
id n Hi th stmt im ti n inii 
I he sLpn ite viloutiL'. nil} 1 )l id 
oiiL [dnu Ol not Whin tins is 
d III the liml point (' is e isil> sc« n 
to 1 )( indi[ indent if llii tihi ni 
whiih the stpnate vdncitiM \ u 
taken, and is thus i ptifi ctl} di liint 
joint OO, toinplt ting thi jK h ii 
Kprt suits the asultant vdtu it} I'ut 
i// ite (In tioii ) Hill If conuid 
no Ksultint, if, i point which Ins 



ir is t il < II Hi the 
with () tliue IS 
siniultin ously, 


vdouties lopK suited b}thc succissivi si ksof m> jihg* n, 
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Resolu- 
tion of 


Change 
of velo- 
city. 


§ 32 To resolve a velocity is of course a perfectly in- 
definite problem, unless the number of conditions requisite 
velooity. tiefinitenesa be imposed. For, in general, it may be 
taken as one side of any eouiplete polygon, whether in one 
[darie or not ; and the other sides, all taken in the opposite 
order round, represent its cDiiipoiients. 

The only cases wliicli we need consider, in which the con- 
ditions are such as to ensure one delinite solution, are — (1) 
when a velocity is to be resolved into components parallel 
and perpendicular to a j^dvcii line; and (2) an extension of 
the same case to components parallel respectively to three 
lines at right angles to one another. In case (1) tlie given 
velocity is to be taken as the hypotenuse of a right-angled 
triangle of N^liicli one of the sides is parallel to the given 
line. In (M^e (li) it is to be taken as tlio diagonal of a 
rectangular purallelepipi'd of which the edges are parallel to 
the tliH'e lines respectively. In eitlier case the magnitude 
of each component is found by mnlliplying tbe amount of 
the velocity by the cosine of the angle between its direction 
and that of the component; and the .square <»f the whole 
velocity is equal to the sum of the sejnaros of the components. 
We are now ]ire[>:ired to take up the requi.site jmeliminarics 
for the ai^plicatiou of tlie. Second Law. What, in fact, is 
“ change of velocity i The preceding .statemcnt.s at once 
enable us to give the answer. For let OA (tig. h) be the 
velocity of a point at one 
instant, OB at a succeeding 
instant. To convert OA into 
OB, we must compound with 
it a velocity rej>ri*sented by AB. 

AB nqu-esents the cliungo. 

Hence if, during any motion 
wfhitf’rfr of a point, a line OA 
be constantly drawn from a 
fixed point O, so as to repi** 

.sent at every in.stant the nrig- 
nitude and direction of the velocity of the moving point, 
the extremity of OA will describe a curve (])lane if the 
original ]*ath be i)lane, but not otherwise, except in certain 
special cases) which pos.sessc's the folh)wing important but 
obvimis ju’opcrties : (1) the tangent at A is tlio direction 

of th(' change i)f velocity in the original j»ath ; (2) the rate 
of m(»tion of A is the rate (pf cliunge of velocity in the 
oriLomd path. Hence in tlii.s auxiliary curve, called the 
IMo- Hodoorm’H (y.?'.), the velocity rejursonts, in magnitude 

graph. ;iml dinM-lioii, what is called “ acceleration in tlie original 

juth. And, because the acceleration can thu.s be re]»re- 
h' nted as a velocity, the law.s of compo.^ition and re,solu- 
ti'iii of velocities hold good for accelerations al-^o. 

Accelen;- S 'h'!. Hence, if wo de.sirc to know the whole acceleration 
ill any case of motion of a point, we iieod only find its 
cipinpoiients in, and pfT[)enflicnliir to, the tangent to the 
jMth. 'I’hat in the tangent has already been found; it is 
V or .S' as in 21k For that |»crjiemlicular to the path we 
nny stmiy the .‘jimplo case of uniform motion in a circle. 
Accelera- > 31. If a point move with uniform speed V in a circle, 
tion in the h(jil')gr.ip]i 

umforrn ,;virj(;ntly a circle of 
circular , 

motion. / 

scribed uniforndy in ' 

the same time as the 
orbit /see fig. C). \ 

Hence the speeds in \ 
the tw) circles are as 
their radii. Let B 
be the radius of the A 

orbit. Then the magnitude of the acceleration in the orbit 
(the spee^ in the hodograpli) is found from 
• * A:V;:V:K; 

* A-vm 





The direction of this acceleration, being that of the 
tangent to the hodograph, is perpendicular to the corre- 
spending radius of the hodograph, to the tangent to 
the orbit. . .Sfence it is along tfi^fadius of the 07'Ut and 
tiireded inwarSi to its centre, 

§ 35. In other words, to compil a ihass to describe an nn- The soi 
natural (because curved) path, it tritiet :be acted on by 
force directed towards the centre of tjur^ature of the pathl?J®p”|'“ 
We anticipate so far as to introduce h^f mass and force, force, 
although, strictly, we are dealing witjl kinematics. But 
the student cannot be too early warh^-of the dangerous 
error into which so many have fallen', Whd;. have supposed 
that a mass has a tendency to fly ottiwor&^from a centre . 
about which it is revolving, and then^j^ exelts'* a cen- 
trifugal force,” which lequires to WWaaced by a “cen- 
tripetal force.” 1'be centripetal force - is required if the 
path is to be curved; it is required for the purpose of 
prodiiviny the rurvature, and not because there is any tend- 
ency to liy out from the centre. 

§ 3G. Thus, in any motion of a point, the whole accel- Compon- 
oration is the resullant of two parts-^the first in 
direction of motion and of magnitude ^ual to the rate of JJJjJ 
increase of .speed, the second directed . Awards the centre 
of curvature and of magnitude as the 'curvature and the' 
square of the sliced conjointly. The sole effect of the first 
component is to alter the speedy of the second to alter the , 
(HreHiou, of the motion. There is no acceleration ^^er- ; 
pcndicular to the osculating plane, because two successive 
values of the velocity, and therefore also the corresponding \ 
clutHfjf* (f Viloniy, arc in that plane. 

S 37. A very cimveiiicnt expression for acceleration which Angular 
changes the direction of motion is furnished in terms of velocity, 
what is called the “ angular velocity,*’ i.c., the rate at which 
direction changes. This also is properly a vector, or 
directed line, peipcndicular td the piano in which the 
change of direction takes place, and of length proportional 
to tlic rate at which the angle assigning the direction : 

changes. 

^ 38. In the case of uniform motionin a circle of radius > : 

B, with speed V, tlic time of describing the complete 
circumference (27rll) is 27rR/ V, Hence the angular velocity 
is V'K, usually denoted by (d. Thus the above expression ; 
for the acceli iiitlon in a direction perpendicular to thojk 
path of a point 31) may be written in the form 
where p is the radius of curvature of the and to the ^ 
angular velocity of that radius. The diroiubn of this 
accelcratinn, as wo have seen, is always towards tho * 
centre of curvature. 

§ 39. Tlie general difficulty of any question concerning 
acceleration is usually a purely mathematical one, involving 
only such pliysical considerations as are required for the 
formation of the ililferential equations, and. for tho deter- 
mination of the so-called arbitrary constants or wbitrary 
functions involved in the integrals. We will not now 
disciis.s the various fornps in which the difficulty may 
present itself, because in the course of Ae article many of 
the more important of these will be fuDy treated in con- 
nexion with motions actually observed among terrestrial 
or cosmind bodies. 

S 40. Wo have sufficiently considered (§§ 27-29) uniform Uniform 
acceleration in tlie line of motion. Let US now consider sccelera- 
uniform acceleration in a fixed di^e^tion,* whether 
motion of the point be in that direction or not This 
the most general case of tbe motion of an unresisted im, 
projectile, on tho supposition that its path is confined 
to a region throughout which gravity is sensibly constant 
alike in direction and in fotensity.^ Two well-known pro- 
perties of the parabola lead to im immediate solution of 
our problem. ^ 

Let fig. 7 represent « pambbla, defiRed.^mpletely by 

' ■- i * 

‘ ■ ■ i' 


that is 
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its focus S and its directrix MN. Wo suppose it to be 
placed with its axis vertical, and vertex upwards. Take 
any point P, join PS, ^ 

and draw PM perpeur ' 
dicular to the directxik . 

Then 

t, (a) If PQ bisecii the 
^ angle SPM, "ii:) Is the 
tangent 'to the ^parabola 
at P, - ' 

Let Q be aii; point in 
the tangent, and let OR, 
drawn, jaraltel to MP, 
meet the curve inJEl Then we have 
(h) ; PQ2=.4SP.QU. 

Path of §41. How suppose a point, originally moviriij; aloii^ PQ 
an unre- with uniform speed V, to have its motion acci^loratcd in a 
sisted direction parallel to. MP, the acceleration being a, a con- 



Fig. 7. 


pro** 

joctUe. 


stant. Then, after t seconds it \rould Lavo moved along 
PQ through a space Vf, and parallel to tlirongli a 
space Hence, if R be its position at that lime, 
PQ«V^ QR-ia/'. 

From these equations we find at once 
^ . , rQ3„?^QU. 

T^his relation is of the same form as that .already written 
for a parabola, and (as it does not involve /) it boid> for 
every point of the path. ITone-e the point mov< s in a 
parabola whoso axis is vertical, which iouchos !’(,) (ih.* 
direction of projection) in P, and in which 
But these throe data determine the parabola. Por \\ e have 
only to draw PM vertical, make the angle <JPB Ql’M, ami 
measure oflf the lengths PM‘ and PS each et[ual to V- '2a. 
M isa point in the (horizontal) directrix, and S is tlic focus. 
Hence the path is completely determined. 

It is well to notice that, as V**-’ i2aP^^, 'SI is the poi]\t 
which the projectile would just reach if it were projected 
Vertically upwards (§ 29). 
des § 42. If the speed of projection be kept constant, while 
the direction of .PQ alters in n vertical })lanc, S diM’ri]»c.> a 
circle about P as centre. This coiisidciatiou enables u^ 
easily to Jind the direction of 
projectim that a given object 
may be struck. Let 0 (fig. 8) 
be the object. Join PO, and 
let it cut in B the circle MBS m - 
(whose centre is P). Draw 
ON perpendicular to the com- , 
mon directrix, and with radius 
ON describe a circle about 0. 

Thia will (in general) cut 
MBS in two points F and 
F'. These are the foci of the 
two paths by either of which th% 
projectile can reach 0, 


p^' 




of the tri.’iiiLde 


Fig. 8. 

For by construction TO -OX, so 
that 0 lies on the pa^h whoso .focus is F. Similarly for P'. 

To find th6 ifiost distant point along PC) which can be* 
reached, with the given speed of projection from P, we 
have merely to note that, as 0 is taken farther jind farther 
from P, F pud F' approach R, and finally coineifle with it. 
If 0 be then at A, we have AT« AB, where AT is ptT 
pendicular to the directrix. Hence, if we produce AT t » 
t so that Tf «i BP, we have A< « AP. Draw tlirongli t w 
lino tm; parallel to TM. Then A lies on the pjirabola 
whose focus is P and directrix mt. This parabola is tin', 
envelop of all the possible paths from P. Any point 
within it can bo reached by two different pntlis TJiese 
become coincident w)ied the point lies on the curve; and 
no ^oint outside it ean to fetched. 


§ 43. Many of the most important cases of motion of a Accelera. 
point involve acceleration whoso direction is always toward.^ bon to 
a definite “ centre ” as it is called. In surh casi s the motion 
is obviously confined to the piano which, at any instant, 
contains the centre and the line of motion of llio poii.t. 

Also the “moment” of the point’s velocity about the cmitre 
remains constant. Here a slight digre.ssioii is iiecessai y. 

DfiK. — (iiven a directed rjtfantitf/ {ft cclucitfi, /byw, ,(■<•.) in Moment. 
a line A H (fig. 9). Jf a ttcrpendicnhiv ()V be drotru in .1 H 
from any point 0^ the moment of 
the directed fpianfify about 0 is thu 
product of its amount by the length 
of the perpendicular. 

If the directed ipiiintity be reversed, 
the aipi of the inouient is eluinged. 

The moiiiont is, in hurt, pn)perly a 
directed ijnsmtity (or vector) per[)i‘ii’ 
dicular to tlie plane GAP. And its 
numerical magnitinlo is doul»le the urea 
OAP>. 

\^ i\. The convention usually made as to the sign of rota- Conven- 
tion about an axis is to n-ganl it as po.^itive wiien it is in ti^nnsto 
the same sense as that in wliieh tlie e:irth turns about 
its axis, as .seen by a .sjn'ctator :ibi)Vfi tbe nnrtJi pole. 

This is in tbe oppo.site (lireclion to tbal of tin*, hands of a-vuiooity, 
watch. Hence the pliino angle A(.)P (lig. 10), represent- &^* 
iiig tbe change of direction of a line p 

originally coincident with OA, is ^ 

[lositivo, and is looked on s\a due 
to rotation about an axis clniwii from K 

O nptvmth from tbe plane of the ^ ) 

figure. Tlius the n>talion of the o ^ 

.sim and the orbital motions of iliii Fig. lo. 

planets take [>lact‘, in the positive iliroetion about axes 
draw'll on tbe wdjole r rtb wards from tbe [.’me of the 
ecliptic ; or wo may p>t it thus seizin an axis by the * 
po.sitivo end, we must wwscrew by tbo negative end, wn 
must .screw'— to give positive rotation. And w’beii, later, 
we consider rotations about three rectangular axes, ( ).f, 

0//, G:, we shall supjiose them .so drawn that rotation 
tbrougli a positive right angle 

about O.c changes ( )?/ into G:, 

„ G: „ G^* „ G//, 

tlie three letters being Ibroughoiil riaiiged in cyclical 
Older, .ryj, Ac.J 

S 4,“). liere we must iiitroduci: simple geometrical ju'o- (leAmetri 

po.sition : — * ositb* 

If any pfdnt he iakni in the ] Jo ne <f a ptfrol/cltprom^^ ^ ^ 

aud trifingleji be fn'metl n dh the jnnnt ax vertex and le/th 
vimtif/nous soles and the t inilt nnotons diaymaf as their 
respective bases^ the snm of the areas if the first iini triangles 
is etpial to the area of the third. ^ 

’riius, in areas (fig. 1 1 ), 

OAR 1 ()AC--OAI>. 

If 0 lie within tbe angle BAG, as in lig. 12, tbe propo- 
sition becomes 

()A<' OAF. OM). 







m n. 


Fi}:#12. 


§ 46. Kemembcring that these areas rcjireseiiT half the 
moments of the bases of the respective triangles about the 
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point 0 (that of OAB being negative in the second caee 
above), wo see that 

momuit of a (hagon tl i a paiaUeloijiam about my 
pfiiut in the 2 lane oj the rt /u /s tkt (tilythau) sum of th 4 
n\om nh ( f tim conte? nun t It 

Now, suppose ilie sul s ot the pai illilogiam to represent 
a vtloiit) and its chuu H the dirution of the change 
pa-is thiough O 11*5 111 >ni( 111 is ml ll«nte, fo) arulontwn 
ditt t I i u I) Is It / I tut iht vionitut of tht idotity 
about that i int ? / t int 

Tills IS tOMMMonh t \| u^sod b\ sijiiij; tint the i i hm 
vedoi (1 s nt I d f is in </ tl imus about tlu /Hint to 
uki h tki / // t IS In t tl Fur tiu inoinent of the 

vtlt it\ Is d 1 1 k th» in i so tl ned in unit of time 

AiJi til I w i\ I t\[)K sin^ tilt siniL thing is to say 
thit ihi in ilii vil (It) tf the i idiu vutoris iiivtisely 
as til sjiiii (I its hn^lh lii tin jiudint of tht 

sqyir it tliL iiliusxutii nil its iii^ul ii vilocitv is 
d )iil h til III \ dt till Lil l)> it in unit of tiiin 

I 111 (onviiseot this j loiiosition is ilsn tMikiitlv true, 
i y I i t I I it n tJi it th ni m ut t ih i I iti/ 

at f / / t ! i th fhn t its ntfi n is n I nity its 

n I (t I ) t tfiif t tl it 2 Inf {tf am/) is hn f I t i n Is 

01 r n th it I int 

^ \i \nil\l ill\ til th i 1 I linn, ilin t I t w u Is 

i h\ 1 I Hit will li w li I 1 1 w I i\ 

< 1 B V 

/ I 1 lO 1 / / 

n l] y hr nihuts t tl n \in { int w ha\e 

ill il\ s 11 tint til j it] is n nh jliu ) Lliimn itni^ 1 

W( hue 



0 / 


TlllN 


1 0 11 t / 

Tin in X 1 tl n f in 1 t 

01 1} tit T tints it the dilhi 

fntid 1 ill 

n t 


/ 

/ 

whiT / I 1 

th a tl i ] 

I] 11 li 111 11 fi 111 tl luin tx th 

t nu ut t t) 

1 th < lu 1 

]\ It j ul n is 1 il s nl 1 1 \ 

thf 1 il 1 X t 

111 ] ul till 

w h i\ 


y f) 

Ju 

hi IK 

/ 


0 

(1 

• / (V 

11 II tl wl 

1 a tti 1 1 

IS «) ai 1 IS dirutf 1 t wai Is oi 

fi« 111 th I I 

I lb w 1 

1 ill 11 Wllll 1 

i 1 il w 11 u iiui tl it Ih 

gin ril \) 

1 t I 3 1 1 

\ 1 I ill II in 1 III s f 1 1 11 

i ( rlin it t 1 

i ] lilt in X in 

in i [ 1 ij 

VV 1 I 

/* — / c 

Of / tsiuO 

1 ninth 1 

7 ( 

)hO tB in 6, 


y /sin^ /() sO 

H»n th ] 

iil)n,<tl nl 

IX t l IS 

ani ft t y 

r osO+ 111 8 7 

11 li 111 ir t tl 

I 11 \ t 1 in tin diiedion in 

will 1 0 1 

IS 


* 

/ sO 

1110 f) 

TllLS \j 

nlT 1 U 

1 11 w itt 11 1 wn it 1 if w 

nrt it t 5 1 

t VI 1 1 r 

lx 1 I t t 5 »1 n„ m 1 1 fij 11 

du ul If t ) / 

I t 1 

1 t il 1 \ w iiix this s| 1 s f 

nas nin^' iil 

t 1 1 

1 ft 11 1 11 i\i I s ( t in 1 

wc hu( 

j 

0 f fi 1110, 


/ 

0 )t 0) s0 

Hence the arc hnti n 

1 hus XI t 1 IS 

« 

ft 0 

/ H 0 ri) , 


and tlirft i^rynid ilir t i 

wliiih 0 inert* ISIS is 


I/O sfl J sin 0 1 I I 


t If wl 11 in the (Iirerti n in 


1 / 
r If 


onl) the aecelmtim (f speed along r. But m hare seen that there 
18 acceleration along r, it its diiection changes, even when its ]||i^h 
IS oonstantiMi the path is orcnlar , and m that oaaeT*^ is 
designated as^ w ! 88. > 


the quantityni^L. - _ 

As a veriftSdioi9'of those formdt&M^p i^^der uniform 
motion m a straight line ^ , 

Her. * 

tho equation of the stiaight line, an< 

<itanS-*Vfy 


the condition of uniform motion. We hi^vo 
]»-ase( Stand.d« 

e-VmiiS, 



Bnt 


licit, although there is no i nhi itioti, rKia 8 a.d 
y iir 

Fiom the fxprcssinislci the u f delation along afiipfeipcndicular^ 
t) th 1 1 tills \< toi w III onie ohtdiii tliO iSSult ^bove (§ 46) 

1 01 , it till ro be no ae eki itioii peipondicular to thd ladius-vector, 


W 1 hlV3 

tiom whieh 


(reJ)-.0, 


Tlm-j lithe uji / ny j Tlstrilstlo y I il r, t d m s not 
r«T o*scn the d( clcrdlnii in th it dii tun It represents, in fact, 


1 f/ 

7 dC 
r<)“ const ^h. 



acceleration 


\\t ha\n, in adihtion to this, the cxpiession |or i 
t wduU the oiigin, ^ tf 

I lim iiitin ' Oy we hive 

» "X\ 

I Ills y,ues r in h in s of / ind thus icdiicis (if wo please) any oise BednAv 
<1 a intiil iht t) I 311 sy>onding ise of rectilinear motion. 
lh( lit! If II b tui II tl a (derations in tho revolving radius* 

\ t 1 ml in tlio fi\ I liii is \ teim dcpemhng on the inverse rf|^^ 
ill) < 1 till 1 1 liii \e t 1 l^ui tilt iibud modaot proceeding is as lixm 

fdhws ^ inoiicni. 

Multql) by / If uii I nil iti, then 

r + ^ ( - i/lV/* , 




'III! 1 ft hai 1 in It I 1 (l\iousl\ represents the 8(]&re of i 
vclocilx , IS it is II slim f 111 s quarts of >' and ri, ffot Wo hai^^,. 
h . ill ^ 

^ do “ dOT * > 

This j,u(s 1 r hti n I twitn r md 6, whhih is therefore thh ^ 
prlu tputiuii 1 th ] ilh I SLiibod It 18 USUal tp Cmployt Jq 
inst 1 1 ( t / It I 1 } 1 Ji il 1 / ff With this thd^equalioi], w* 

)iULb , r <1: 

' ttK 


(I ' .'j 


m 

Diireitiitiiting with ugaid to 8 , and dividing we oV " " " 

d$ A , 7 

*ain finally t ^ 

f^w P . 


dd^ 


m (nnatinn of vrr) gi cat importance ^ l 

Wmii th It IS I In ition T yicrpendiculaf tb TOCradlus^vectOri 
IS wlH IS 1 il 1 g it, this (I {uatiou takes the form «> ^ 


/ ii 


P 

u 


T ^ 
dB 




y «• , * 

^ IS Tlierc air two specially imporlaD|i!^(m'<^ central 
accclintiin Hit fint is thit of |^Titalaon law,«w* 
till' otiui I hit ot Hooke’s law. We tike these in 
oulr I, hut t y Mij (liffeient methods, “ 

«i i 0 /'! net I, >, Molwn —With the 
arcLki itioii vu Its inversely as w 
fiom lilt point to which it Ik direi,. 
just sten, till angular velocity pf lH^jf^flfrV^ctor, ef 
tho direction of accclciatiou, vlfislj^i^iion te the sa|EW 
law Ilinci in the Iiodogra{)lij Tuocito 

magnitttde is that of the ac 9 ^||||^ in ^ pat]^ ,» 


'otThe ^stance twy 
■as we have"^®”* 
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()bt^ 


portiooal to tlite angular vdoeity of the tangent (whose 
direction is parallel to the ao^enV^m). 

Oiroular TtlttSi 
ko4o- tangents 

^ ettmtuw constant 


graph. 


f orhit. 


of contact^ and 
* iht hddograph 
¥om,Q} Lot A (fig, 
plane-, the hodogra] ■ 
^?y is, in 

thevelocit: 
be looke$1je] 

, parts, OA 
..nre cousjpint^ 

^ is constant in^ 

. perpendicular 
^ celeration in 


I, in the hodographi tho apgle between successivo 
s is dlbportipnel'to^the arc between tlioir points 



a eentre of this circle, 0 the pole of 
jiosltlon of the tracin^^ point Then 
and direction, 

But it may 
hsisting of two 
.Of these both 
; but OA 
while AP is 
[rection of ac 
orbit. Hence the 



. Velocity in tlie orbit is the resultant* 

^ of two constant parts, ^one always in i lixul dmction, 

) the other alvrays perpendicular to the radium vector 
& This gives th^'form of the orbit os iolIo\^s •— 

^^KSthat . 

^pr ’ r>^e{y+b), 

%here the meanings 4)f the quantities aie obvious. 

But if PO col the ci-clo again in Op is pro]K)itionil 
td’the perpendicular on the tangent to the oilut it nu thp 
' eentre of acceleration (because PO 0/) is const mt) md i 
at right angles to it (because it is in the duuiionof llu 
Velocity). Uenco the path is such that the lo 1 1 Iht 
foot of the perpcndicuhr from the centre (t udi i ition 
an the tangent is a circle This pKqicrt} h loiu^ t\ lu 
sively to conic sections, one focus being tlu loint liom 
which fte perpendiculars are diawii 
A third ana even simplei modi of trcitin^z tins movt 
important problem is as ioilows J)i i\\ UM i ndi ul n 
to ttk (produced if necessary) and TN peiimdnuin t> 
?A« Then OM is the resolved put id OP pu ilh I it tlu 
_ent at P, «.a, it is the speed with wliuh tin 1 n^th < t 
j radid8*yectpr changes Also PN is tin itstKi 1 pit 
' OP perpendicular to the fixed line O \, / , it i liu 
^^bed with which ^^the moving point tin Is m i ti\id 
Aitectipn. But by similar triangks OA^, 1* VN, wc lia\c 
^ ’ OM ; PN * OA : AP*- s const mt nti< 

^ H&ce the increment of the radius ver toi hr u s t c nst ml 
t^tio to the simultaneous incument of tho d M nut l\ tin 
I^oviug point from a fixed liiio in the [ihnt <f m ti n 
TbJjt iS Anly a slightly altered form of statement of the 1 n m 
and directrix property of conic sections 
When 0 is withiii the circle, the constant ratio is h s 
IbhMi fmit^, and the conic is an elliiisi , when wiihiut, 
^hi^ratio is greater than unity, and wc liavc an h)pril li 
"^hCn 0 is on the circumference of the liodOf^i iph, tlu 
^'paU^i8 a parabola j for the ratio ib unity 

Id a subseauent section we •will return to this qul^fu)n, 
nnd treat it wm the point of view ot Keplers Liws ot 
Planetary Motion, i 

Amuy^ Simple as m thi^ geomitncal methods above, the dintt urnl> 
tlpM c tical one is stiU siiniuir For w t have 

» so that cose, ^^--^sme. 

''Hsnce,'^a8 hefcro (j 47), 

had theiefojre, 1^ ^mtnating we have 
. SO%t «-a-* — y-i 9-+YCoie. 


lue s ti n if 
n iiTif' j tlu 


^\ lu n i point ( cntri! 


These give at once, by squaring and addin v, 

the equation of the circulai liodogni] h \K , b> multi} lym?^ thn 
hist by y, and subtracting it from the se ni niultqli d h\ r, wo 
have 

A~A»+av , 

tlu I }uilu)n of the oibit This is <\id ntlv i 
whi h tho migin is a focus Ih hi trn 
liiib 

ay-^+h-^0, 

and the wxi cntni ity is 

Ka ^ /s/m. 

Jbiom tliLsi tho iniioi svi in I i il uhteJ 
*^50 Lllifh Mili I d d ikf Ctidit 
move', iinitoiinl} in \ r iirk, tlu motion jiresents vciy dilki ^ 

I Lilt qpt ii nuts icpindin^ to the bpectitoi’s point of vuw 
I If \M bii) [uisL Inni lo l)L siiii itnl it iditiiue \ii> ^leitl n 
compau I with (lu i idiiis < t tin LUih,h sciswliU ispiac duiN 
liLill} III ( itho^o 4 liK pioiLclion 1 1 till oibit on i ])1 me 
pup nduuhrt) flu line f i^lit in (^uiual, all oitito 
gr4)hic pi »]LLtiori ot iiinh is m l114»m whose until is 
thepifqution it tbit ot tin. emk \s cquil iiris iie 
|i<j((t d oitho^i 4>hu ill> inhiiijiiil in is tlu 4)} 11 imci 
isthuitoiL tlliidiL motnn, mwlmh tin i idm mli i lioin 
llu ( nti dt'.irihts upiil in is in ( [u il Itim Ii iico 
( 4 h) tliL un li I ition IS diM ctul t »w 11 I th i rili I>ut 
ii till ill ns UL popitid lilvi \ 1 Hi in I Ilk Imi s 
Hunt L til uiLlciLtim in nnitoiin iitiulu in ti ni is 
<011 tint, ml (liruhd tow inis tin tuitn, so in illutio 
lin tion, wiili Ltpi ihli dtscnftund lU i'. ul ui ih untie, 
tlu itulti turn Is towaids tin untu, null /) / it and 
t ) Ul / u jUi at Ifn / uhu^ i M ' Ihlt tills I I jut d oil It 
niiy vmn lu ])io)tfttd utlu^iulii lilv a oil n is we 
pi i^ on dilkiuit j I iia ItwiP ilwivsi rniiinllijti il 
and with tin ndms vet loi fn ni tli untu I iilii ‘ji 1 
UPis 111 ( pi il tmiis An I tin i u’ i iti n wiL ilw us 
1» m tlu Sinn | ntu n i lil 1 t tin iiliusvr t r 

Howiv r ditluuit Ul si/ iiul ‘‘h 4 th dlijtu < 

nil) ht, tiny hut in u inni )ii |h{ut}, fi t 
ill \i)d Ul / t/um IS Ul ^ ! I 

Ihii we su lint wli n th orl it i m • Hip i d 


til d 

nl 

111 I ^ 

r h 
f \\ 

I It 


iboul its LLii II ot tijui tin It 1 1 iti n 1 i ti 
piopoilioii il to tlu iidiii vfitoi 1 he tmu ) d 
suih m ollipsu il i)uuls onlv 14111 tl / 

\ u lu iti ii t ) tlu il n til 1 1 th I i liii \ ( l i 
f h M s , npi n th in i niliih il tlu i 1 1 1 

ilist mu \nil th uniM i it tin p | I n t 
LMlluitl) tiiu \\ hui w 1 k I u \M ii tl mill I 1 
d suib d uuulii pith with win h wi unnn 1 li it is 
Liipioiuttil mil) i ^ti ii_ht lull in whidi th in vuu 
p >iiit xjipidis to r lU if I Ills 1-, the II loi iiistmu, 
vti) t4)pio\uiiiUlv, witli tin ‘‘it llilisii I141IU is ■'t Ul 
li nn the t ulh fcnui sp t'' tlu lul pot tn Jupitei, At , 
ill ipjiLii to niovt 4)po\unitiI\ 111 tins w i' Ikil the 
ixtunii unpoitmcL ot this sjuusP niotion is lint it u 
till suiipkst t\}Q of Dull tun of I piituk (t mittu 
di[liiLl him i ])osit! )ii ot stibk 6 iiiilil iiiim llu 
vil I itioiis id tin i thu whin lionio^uuoiis j I un [»o! in/ul 
lijit Is J issiiij: tliioiiji it, ot tin 111 winii a jnut imi''ii il 
iiott IS soundtd, the osiillitions ot i ]>liu1u1uiii (Thioii^h 
siiiill aiLs), tlu sm4»kst vibi itions ot i pmoloiti wire 
01 i limiiiw; lork, tin induations ot a tuh wliui tlu 

sea is culm, ill \n inst lines of it lluiu th spunl 
neussit} foi stiul}iiii,Ml 111 dtt ul • ^ 

h hi I)iF — Hunjlt hitnn nt m (u 11 (h / /a / ; hunilc 
pi/ did Ui a diiiuiitu^ of um hi in cn I u m ti n 


* llu ilisti fit ill 1 int > ]liv }\ il I 1 t # I \ II kei 
llW, ]l i Itl l I t tU <lls}UflWlH.l t 111 ! l I t *1 11 tis- 

j^lucL I I nil It to its ijuihliium ] it i W ^ninti n this, xn 
piShiUfC to sh \> tho iinpiitiULL t i thu poki e niMsligition 


h ir no- 
1 1 mo- 
tion 
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Ltd a ;)oint P (fig. 14) move uniformly in the circle 
APA'. Then, drawing any diaiiieter AOA', and PM per- 
j)endiciilar to it, the motion t»f M is 
hinijde hiirnionic. 

Tlie ^^peed and acceleration uf M 
are obviously the rcM lived parts, 
ulong AA', of the sjua-d and ac- 
celenitioii of \\ llmce if V be the 
speecLof P we have 


snml.ifJI. ™v, 
ration of M 



Pih'- IL 

.u'rchM alion of V 


MO 
J’O 

MO^ V- V-i 
P<) ’ Po ]•(>■ 

From lie>e ex[iressii)ns w i*. see. that, if wc call m the angular 
\eloeily id OJ’, so tlial «.i -- V Pt), ^^e have 

sju od <jt M I’.M.oj, 
an t lcration of M 

Tlius the sp(‘i‘il of itK'reasos from A to (), being zero 
at A, and \ at () ; then it falN otf to zero at A', and goes 
through the same numerical \alues in the. i>p[)osite order, 
when the (lireidiun of nmtion i> reversed at A'. 

Till- aeeeleration of M is always directeil fnimnis O. It 
has its greatest value at A and again at A' and is always 
jn'njiiirtioiiiil in thr iliiitifjK'f i> If T b( the jn'nm} of 

the sim[»]e harmonic motion, /.c., the period of rotation of 
P in the ciiele, wo have 

V 

where (t is tin radius i)f the circ 
the “ anqilitmle " uf the simph 
may now write as the charaeterislie of this species of 
motion 

47r'- 


or, ns it is also called, 
anuoiiic ni(»tion. ^Ve 


cl. ral 


T 




ilsphie.’ti 


incut 

\ I’id. lali.ilj 


0*2. In our fuitlier remarks about simple harmonic 
inolioij the following tcrmi} will bi' found eon\enicnt, P is 
ihe position at time ( of the jioint nioNing in the circle, 
bet K 1 h: it'' i»usition at the- zen> of ledcoiiing, when f 
Then the aiJLde AOP may be. called the “ |)}iase” »d the 
simple harmonic motion, and AOP the “cjmuIi.” .In time 
nnita the. values of the ph:(.-.e and ejioch are. found from 
their eircnlar nniaMire by di\iding by w. 

if the jinsitioij of tlie point moving with simple hannonic 
motion be denoteil by we obviou.'>ly have 
.c- ( jM oI’m.-sPiiA, 

- Of'...,- I’nlv-KOA). 

'f/( ; i;, 

Tbi- exjin .--loll is to 1 -e fouml, perliaps more frofjuontly 
(liiLii a!i\ other, in all bianeln .s of matljoniatical plnsies. 
]l is in T' ln oi series ■ f terms *'f this form tliat tnrff 
jaii( munenon cai l.e de.vcribed mathematically, as 

will be -i.eii iater. Ffoii the expre-^sions for tin; longitude 
and radiu \. ctor nf :i planet or a satellite to tho.-e of the 
ino-^t complev undulatii.us w ether in W'ater, in air, or in 
the iumiiiilti.-u^ me.liiim, all an. alike dependent ujmn it. 

1 'I ..ni. tjj. ally aliove lire easily rejmaluced 


The je-iill, ..'M 
foMii tins funii • - 
thus ' 
arel 


111 <tt;/ 

' •»- (tff- \ i)--- - .reo‘, 

‘0.3. The simplest gr.iphiial method of (jxhibiting the 
nature of any kind of i .•tiliuf.d motion is to compound it 

A f - ■ ' • 


with a pniform velucit) in a din ction jierpendicidar to the 
line in whicU it is executed. Thi., is, in fact, what is done 
in tho majority of bdJ^iefjaUiuuj iiiotiumeuts, wLere a 


slip of paper is drawn by clock-work uniformly past 
the moving point, in u direction perpendicular to its lino 
of motion, and a record is made by luocbanical means, by 
a pencil, by an electric spark, or (best of all) by photo- 
graphic processes. When this process is applied to a 
simple harmonic motion the record is of the general form of 
the curve in fig. 15. This curve has long been known asj 


15. 

the “curve of .sines, or the “harmonic’* curve. All its 
forms can be deduce*! from any one of them^ by mere 
ox tension or foreshortening in the vertical or horizontal 
directions in tin', figure. It represents the simplest forms 
into w'liich a vibrating string can be thrpwn, as well as the 
instantaneous form d a section of ihe surface of water along 
which a simple scries of oscillatory waves or ripples is pass- 
ing. Jn this case ihe for7n of the section remains the 
same as time goes *in, but the whole figure moves steadiljr 
onwards in the direct i*)n in which the waves arc travelling. 

This is oxjiix'ssi'd an.ilMUMlly by the form Analyti* 

y nro»[iU-mx)f v cal ex- 

pression 

whore .r and y an* hori/onlid and vorticni coornumlcs of a ])Oiut at for a 
111 .- siirr.u-o tif ilio w.it.'V. y being nieiisurcd from tlie level of the ^ave* 
nii.liMuibrd surfa.-f. Wlii n is constant We study, for all 
ill.* siinplo lijiruniiiu* rise iijid fall at a particular "When i is 
nnistaiit w.- ba\i* ila- Jibovi -ligiired instantaneous glance of a sec- 
tion Ilf tbo whole w.iloi-suirac'i*. 

'Hio rati- nt w’hi. li thi- wave travels is *)bviously ; for, if we 
ini'i..-.'i‘-r / b,\ any .juaiitity t, and x by tin; corresponding quantity 
//T //i, the >alui- 1)1 // is nnalinud. 

Si 5 1. A\’c luivc next to consider the result of superposing Compo* 
or compounding two simide hiirnumic motions which take sition of 
jdact; in tin; s.inn* line. Tlw geometrical method 
.sufiices for thi.s pnrjio.se provided the^morf^ of the two are * 
oquiil, liowevur ditfi nujl may be their amplitudes an^ their tions in 
plnises. For, if wu* suppo.so PQ (fig. IG) to turn about P in one line, 
tin; same pLinc and wdth the same 
angular velocity us OP about 0, the 
angle OFt,! will remain unaltered, and 
therefore tlie triangle OIX^ wdil remain 
of iMUistant Aya' and form while turn- 
ing abiuit 0. 'Thus describes a 
* irclc aiioul () in the given period. 

3dic resolved parts of OP, PQ, along 
any diameter ()A, together make up 
tlic resolved })art of OQ along the 
same line Hence two my pie hatmotiic ‘unotimis^ of the same 
pprind and in. /he same line, are eipdvaleiit to a single simple 
harmonic vtu/ion uf the common period. The amplitude 
of the resultant simple harmonic motion is OQ, and 
depends only upon OP, PQ, and the- angle OPQ, — the 
ainplitinles of the two component simple harmonic motions 
and tlo' snj}}thawaif of the diffh'etice of their phases. 

55 AVhen the difference of phase is nil, or any whole AmpU- 
' iiumber*»f circumferences, the resultant amplitude is thesum 
of the am|ilitiule.sof the components, which is its greatest 
valm;. ^Vlu■n the difiereiice of phase if an odd number ofaut, 
.semi-circuriilefences, tlie amplitude of the resultant is the 
iliffere.iice *>{ those of the components. 

If \ve [iroduce C^P to meet OA in R, wo gee that QOA, 
the jihu'^e of tin; resultant simple harmonic motion, i.s inter- 
mediate in value to the phases of the components, which are 
POA and QPiA respectively. . Its excess over the one, 
and its d(;fe(:l from the other, the angles at Oand Q in 
Iho triangle OPQ ; and their sines are to one another as 
the separate amplitudes QP, PO. Honce, when these iini- 
plitude.H differ,*tho phase of the resultant coincides more 
nearly with that of the component whose amplitude is the 
greater. 
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Analytically tho resultant motion is expressed by 
aj - a cos (w^^ e) 4- ffl'cofl ( w/ + c') , 

(a oos e -I- fjS eoa e') cos wt - (asin • + ix'siu €')siii ijot « 
‘-Pc 08(«^ + Q), 
provided that 


Pcos Q « acos € + a' cos •*, 
ainl Psin Q - tfsin « + ft' sin e'. 

Those expressions, give for the amplitude of tho rcsuHaiit 
P I V (a cos 6 + ft'cos e')® + (ft sill f + ft' sill e')-, 

« 's/(ft*+2^'cos(€ - f') + ft'* 


. This may bo put in either of the foruis 


V(ft + ft'p~-4aft'«in?4(f - e') or \/{a - ay + 4/fft'cus- - 1 ') , 
from whiifli tho above conclusions follow at once. 

Also, for tho epoch of tho resultant, we have 


tanQ 


ftsiiu 1- ft' sine' 
ft cos 6 + ft' cos €' 


Periods When e and «' arc both positive and less than Jir, this is nlivi eisly 
nearly inkrrnediatc in value to tan c and tan 

equal. When tho periods of the components aie m»t fx.u lly c'ln.i'. ihc | 

' simple artifice which follows enables ns still to iipiil'y the -;mu‘ 
method of composition. Wo have now 

a; «ft cos (w^ + 0 + «' ^*^8 + €') , 

-“ftcos(«i + 6)+ft'cos(«? + f'+(<o' -wy\. 

ITem.'o the ahovo valiu*s of P and Q will still safidy th.* inTnIiti.ii,, 
if we writo (t^' - w)^ instead of Tims vv tii;i\ hr.it thf 1;\.» 
cc/mpommts as hi-inp of the same j»eriod, but m.ikf tin* cikm h pI ouc 
of tliem steadily iricivase with an angular vchu-iiy r-jiial to tin 
diflercnce of the ain^ular vcloei lies in tho iliiiL; ciicK s t»t (!;.• 
componentM. 

The triangle OPQ will no longer preserve its form ; it A\ii| pi ; 
contlHHonslfj tliron^li all the vaii(m.s foims wliidi we ]i.iv.« 

Woiihl* he "iven to it by various ditfeieno s of pliuM* in t!.> m.-ii 
poiient simple harmonic motions. Tim tiiiif in whii li ii i. ti.n., |.i 
a former value is evidently *iir/(w'- <y), winch is i ih-s 
nearly equal arc the periods of the eonipmemts. I 

Exam- 55 5(1. On« of tlie best cxam[des (if the [irinciplrs we li iv(' 1 
plo. just discussed is funiishcrl by llie tides. Tf ther.* were < 

bllt’'ouo tido-producing body, wo slmidd hnve (nppn.v'- | 
lunar Diately) a sinijile liarnioiiic rise and full of the sen le\e) ni. | 

tides, any given place twice over in the course of about fweiily* ' 

four hours, and tlie phase would deimnd simply upon the, j 
distanco of the tido-procluciug body from the incridi m | 
(whether above or below the pole). The juint. etfect (»f tfi.* 
fluii and moon is practically the rcsultunt of the. etl’ it-; 
which they would separately pruducu*. I leiiei;, w Imii f h- e 
bodies are in conjunctitm or in opposition (/.r., ut new or 
at full muon), the whole rise of tlie tide is the Mini (.f tlm 
solar ami lunar Lide.s ; and we have what tiro called “sprite^ I 


tides.” When the moon is in quadrature, tho airkditudt' of Sprln^^ 
tho tidal rise or fall is tho excess of the luiiay over tlu^ 
solar tide, for it is low water aa re'.^miils the sun when it Ls 
Ingh water as regards the moon. In intermediate positions 
the etfect lies belwnen these extremes, but tlm joint high- 
tide lies nearer to the crest of the lunar than to that of the 
snhir tide. In tli(3 first and third quarters of the moon, 
high tide is earlier than the high lido due to tlm moon alone ; 
in the second and fourth later Tlii.s is wliat i.s calh'd 
“ priming” and “ lagging ” of the tides, and is seen at oiux* Priming 
to follow from the construction given al»ovo. Had the ivad hg- 
liinar and solar tides beiui of eijual ariqditurle, sapling titles 
Would have been of double tho altitude of either, and there 
would have been no tide at all at the time of neap. 

The mode in wliidi we have treated this .special case is 
an illustration of tin; general method (above dcMuibiMl) of 
coinbiiimg simjde Iiannonie motions in which the periods 
are slightly dilfcrcnt. 

§ 57. What we liave said (d’ tlie tide waves holds of 
course of all waves in vJiirli the srq»arate distiirlniin’cs are ^dioii of 
.so .small that the joint elled. is found by .sujicrposing 
separate ellects, Tims wlieai, at sea, two scrie.s of \'ave.^ 
of equal leiigtli nuM-k at any [daee, the resultant is still a rally. 
iM't of wa\es of the same, length, but the aUltudc.s and 
phases of the coiiipoiieuls determine tlu^.'^e, of tlie rcsullant. 

Wliiai crest iiuM-ts crest, we liave wi\es uf the sum of 
tin* original am}»liliiiles ; wlnui ere, 4, metTs Iroiigli, tho 
dilhavnci*. Tn the latter case we li.ive, .>till water when 
tln^ .implitude.s of the com[)onenLs an* tapial. What is 
e.illed a “jiibbh',”--w hero, for a short time, a portion of a 
.li»rmy sea is aliuo>l ealm, and after a. little ii js \ioIently 
agitated, is the result of a number of “ ein.-s seas.” 

5; 58. If we now' cmisider the instantaneous form of at’oinmfti? 
M'ctioil of IIk' surface, instead ot the Miei esdve di^jjl.iceinents phciiu- 
of one jiorlitui of it, wi* (’aii ca-ily aci'oinil for ii striking 
phenomenon whieli is very fivipieiit ly ubseiwed on a .•^helv- • 
iiig beaeli. Wt* nftmi ni>lii’e that eveiy^ nintli lu* tenth 
wave or .'^o is hi-glier than tlm e immediately befun* or 
after it. This js the result, of superpo^itiuu of two or 
more .sets of waves in wldeli tlie di4ance from cit'.^t lo cn.^t 
is ditfereiit in the dilhaent, set.-.. In the joint sy-.tem we 
have, re[>re.->euted as iu ;^5!5, pheiioiiieii i akin to the, .^jaing 
and ne.*i[» tides, and tin* |u*imiug aiiil lagging of the tides. 

Fig. 17 shr)ws [>art of tho re^ult alien the amjdituih'.'! ai;^s 
(‘(|ual, and the wa\o lengths as 15 to 17. It gives al> > :i ^ 
nuigh iqqa'oxiiiiaLioii to tin* whole re.Mill wlieu the l-aigtlis 
are as 7 to S or as 8 to D 



Compo- 
aitioii of 
luord 
than two 
Rimple 
harmo- 
nic mo- 
tioiw of 
one 
period. 


Two 
Hiinplo 
liarmo* 
iil<3 mo- 
tionM at 
Tight 

angles. 


§ 59. To compound any number of simple harm . .ic 
motions, of equal periods, in one line, W(j may ubvhai .ly 
take them two by two, und^ apply tho preceding pnKC.'.o 
over and over again till w'e have us iimd ivsull.int aiudher 
simple harmonic motion of the common period. 

Or thus t 

a;--^2itcos(wM-e) — co.s«/2(ftco.sc) *-hm«/S(ft.siiu) -4h.’()s^a>^ i , 
where roosQ-«5(ftcos€), rsiuQ-SpisinO. 

When tho separate periods are not ettual, and not. even 
nearly equal, it is only iu special cases that any simplil ' m 
tioii can bo eliectod by analytical processes. JJut ihio 
not much to bo regretted, because for most puiquisc.' a 
graphic method is sufficiently uccumto, and it can alw.iys 
be easily carried out. 

§ GO. W'e must now consider tho composition of simple 
harmonic motions in directions at right angles k> cicU 
other but for the present we confine oui’solvos to the 
case in which their periods are equal. In this case wo 


know that the acceleration is iu 
di'>[)l.iccment in each of the two 
lb*nce by tho general tlm.uviu 
ul ^ 51) the nintiun is clli[6ie, 
with uniform ih-.'scription ef i 
areas about the ceiiLie. 

'1\) aiialy.'itj this, suppo.'>e., at 
.staitiiig, that their aiiipl'tudes 
also are eipial. I.et ()A, ^ • 
Oil (tig. l-'^) ii'preseut the. 
two roctangulur directions. 
With centre O, and radius 
equal to the common anqdi- 
tude, describe a circle. Let 
AOK, JlOh' rc[M’csciit tho 
epochs of the. two com[»onents (tli 


the same ratio to the 
rerlungiilai iliiectioiH. 


0. 


0 ! 


M 


I- ' 18. 
LSl'OIl^lilU^ 


\\Z 

Ia 


circular 

iiiotioii being suppo.sed positive for* each), tlmii obviously 
EOF exceeds by a right angle the diHeitiiCo between the 
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Sitopie plfases of (the nJotiohs in OB andOA* Then if P, Q 
hatnionic represent time t the corresponding positions in the 
common circle, we have arc FQ-arc EP^laiid if perpen- 
Angks. • diculars bo drawn, PM to OA, and QN to OB, their* 
intersection S is the position at time t In the resultant 
motion. The locus of 8 is, by what has been proved 
above, an ellipse w’hicli touclics the sides of the square 
CDC'D'. 

When EOF is a rii;lir angle, «.<*., when the phases arc 
alike, this ellipse hucojiies the diagonal CC' of the square 
touching the eiivle at the extremities of AA' and ETV. 
AVhen EOF is tin re right angles, the ellipse becomes the 
diagonal When it is two right angles, or four, 

when Or» i^ one umirter, nr three quarters, of a period in 
advance of OA, the ellip.se becomes the circle A1L\'J>'. 
To find in any case whether it is described positively or 
negatively t,*? 41), we liave only to notice how' OS turns. 
Now while P is near A, AIS remains closely coincident 
with AO. Jf, then, Q be an\ where in the semicircle BA'IV, 
N rm>ve.sin the direelioii Pdf and the angle 
Hence the idlipse i.s described negatividy (or in tlie direction 
of the hands of a w'atch) if the epoch of tlie motion in OI> 
exceeds that of the imdion in O.V by anything up to tw*o 
right angles. And similar reasoning slnnvs that, if the 
excess be from two to four right angle.s, the ellipse is 
described positively. 

If the amplitudes be not rf|ual, we liave only to extend 
or foreshorten tin* figure psirallel to OA oi* to OP>. The 
square CDCl'T)' becomes a rectangle, in which the orbits 
(all of w’hicli, with the exi'cption of the diagonals, are now 
ellipses) are inscribed. Eu pn thing cl.^e is as before 
§ Gl, When the [lerioJs in the two componout motions 
are neatly, but not (piite, equal, the phase of one gains 
gradually on the oth(‘r, and the jnitli passes continuously 
through the forms of all the pos.sible ellip.ses, but lemains 
‘possessed of the one pro]»erty common to them all. It 
becomes a species of spiral, but in every convolution it 
I touches, in .succession, each side of the stpiarc or rectangle 

I above di.sciissed, 

fSiruple g (32. Similar ren.soning .show.s that the superposition of 
Ibarmonic miiiiber of simple harmonic motions in au) directions 



Mve the .com- 
ively.. Hence 

, . 

silli). .. 


■> 

, Periods 
nearly 
equal. 


AN ICS 

Thus, na before, $ is esfientially nemtfre, the 

ellipse is right-handed if I'-c lie Mtween 0 and ir, left-binded if 

itliebefween'-irand 2i^. /t ' 

. For a simple 

in a line whosb' direction cosing 
ponents /(, wf, n{ parallel to tho thii^^'S 
fur the resultant of any number of 
we have 

aj “ 2 . a/ cos («< 1 1 ) »•- cos M(al cos i), “ 

Thus we have three equations of the form 
X « wt - A' sill utjf 

z- Ccosw^-O'sinanfK 
If we take three quantities A, /i, v, such that . 

A A +/4B +vC 

AA'-H/iii'+va-o,' 

wc have also i J 

A.r-1 nij-\-vz^0, . 

Tlu* first two equations detenninc without anibiguitj^theratios of I' 

I fx iiiui V to A. liiaKM! tlie tliird is the equation of a ^oDnito plam 
I ill which the lies. We may now choose this pljbne 'as that of 
i .r, y. 'I'lie value of z above becomes idonticalljS^INl^ - tho , 

elimination of t hetwecn the equations for x and|f'|||^ jml^lUpso ‘ 
as before. . L * ■. /V 

§ 63. When the periods of the eimple harmonic motidoa 
are not equal wo have • .. 

«,cos(wn-r), y«a'co8(«'^*f 
It is my tc trace the corresponding curvd\,by .pointa j ’• 
but, except wlien llioro is a simple numerical rttiio between ?^ 
oj and <!)', the nation cannot be presented 0$ dn .algebhti^^;, 
one between u und //. If 2 o/-<id, we may shift . 0ie' ^i!pcKd 
80 that the equations may be written v / ' 

,r-ucos(2u>7 + a), 3/**a'co8»7 1^'; Si 

Kliminating t from thu fii.si, hy the help of the secOnd, tTB 


luiotions 
Vf one 
! eriod, 
i( any 
cJrec- 
(Sons.* 


and with any amplitinhs juid ditt'crellce.^ of phase, pnnided 
the period i.s the same for all, gives rise to motion in an 
ellipse about tlie centre. J’ut this follows more easily from 
analysis. 

Takn, first, t\^<» ‘'imj»]r liantiMiiir luntioris of tlio same piiii)d 
parallel to llic ax«;s of .r mnl y. Wr liuvu 

./j- i *), 

w ?/ — i/ros-'ctf/ f f-'). 

Eliminating t hidwTcn tln'^e »‘fpiaiiijii^, wc linvo at once 




O '! ((' - () + sill" (f' - t) , 


the (‘(ju.ibon <>f loi ' llqw. 

It bc-'oim*'. .1 I’irfh when and oiilv when 


when ill' iiiijnhtu.l, up* 
qjdd numhiT <A nn'/li-s. 

. It liecome-, tli»- ."’.lai.Mit limi 


when f' - # i'l /u'l 


■.n.l 


r)“0, 

•qiiiil, aril] tlio phases differ by an 

/////' - 0 , 


when f- e is two liglir .i'.:,!. 
If SOA he called d, wi- li.r. 


tan 8 ■ 


// ff') 

X fii 

-(co.stf^- f) - fiili'f' -c/taa(w< ■}■€)) 


Hcucc, taking ili^ fluxion of^ca .h .sid 
uec-^ sill ( c' - 


f). 





Mi' 


% 



Tills (li-imtfs, in g'nii'iiil, ii ciirw of the fourth onlerj of 
8 form, as in lig. 10 . Whim o^htt the curve is a btrobh- bf 

. -'o'V; 4^; 
f'ig. 19. . - -I . 

]>arahol.a, its vertex being to the right or left'lto 91 

'fhis puraluda eurre^pomls, in the present easet to: 

in the case of § 62 . Wlieu the periods differ slightly tbciliuia 


>f § 62 . Wlieu the jieriods differ 8 
2 : 1 , the jiath p.asses in .succession through the, focljijllj- J 
ward and hackwiird alternately and, each tlino thaltit 
from the parabolic form, the tracing-point desulldb^^ 
o]i])Osite direction to that in which it describods^it^fe 
collap.sed into the ]»arabola. '' 

S G4-. The principles already 
for the examination of every case of this 

or two particular cases merit special notice;;^'fipFhe case of.^A^ ^ - 
two uniform circular motions of equals 
plane, w^e have already noticed (§ 
circle about V, P its circle about 
uniform circular motion of Q about of 

tliis circle may be equal to the^sum ov, <ii^it|i^D€e of the 
radii of the separate circles, or may have d|^j^&jtefmediate 
value, according to the difference jof phanC'^H^tlifl neriods 
be not exactly equal, the motion take^jp 
a circle whose radius continuously OSpill 
above limits. 



The path is a speciee^^ 
between two concentric circles of 
§ 65. When the component ’ cii 
opposite directions, we haVbr aittl 
important case. It is obvious 
positions in which OF 



^ llp^ually in 
iliMtween thb 
1^ .which lies 

^ y V 

in 


be 
the 
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Ullix! . ILet OA, AB (Ag. 20) be one of these. Then, in 
any other position, OP and. fQ,ai^ equally inclined to OA. 




The path of Q ill: an el] 
OB w the - — 


difference, 
simple harmbi 
the line OBir^^ 
the proposal 
^iniportanWf 




;^6^>which the major semi-axis 
i,;)and the minor axis their 
are equal the result is 
vin 
jfe0have 
^ great 
iC^that a r. 


belookedmi 

circular^'fftii 
IliTh^en the^pei 


multant 

^dp^itq 



Fig. 20. 


iJii|l 'not exactly equal, the motion may 
'aimp)e.' harmonic motion, in a lino which t«» represent it. Then the hodograpli, 
B^m^ahgular velocity in a plane, Tlii.s is ' where .S/j is parallel iuid 
pendulum, and of plaiui polarized 




the case of . . . 

flight pa8sitig’falpiig:‘ tlie axis of a cry.^tul of qiiaitz, or 
through > piece of glass or other transparent substance in 
T the magnetic field; * 

§ 66, Unifoim circular motions, of dilforent periods, 

^■’give eptj^cloii^ Ac*^ ..A particular case is tiniforin circular the ae(‘(‘leration reijiiireJ. 
‘.'ipOtioD Supei^jp^t^ed/on.unifor^^ rectilinear motion, in which is e qual to c.S/>, and miikes 
^^ase we havp cycloids, ibe. But these wo merely mention, with Sy> an an^le equal to 
y ,§ 67, Byfargtho most ihiportautof the apjilieations of 
IlHmple harmonic, analysis is summed up iu what is calleil 
Fourier’s Theorem . — A tumplejc hnmniur fnadiim, 
a cmstmtteriin addedy is the proper e.rjurssion fur (rnp 
\h^pfHodvi dnffU'ValiLcd fancfiotiy and^ ru/fSifpK/tfh/, ntn 
any single-valued funcllou what bet if m uuy 

y assigned vdues of the vanahh. 

To l^ow the importance of thi'^ in phjsics wo m cd t ik* 

^ . but a single example Tbo one essential (luiaitcnstK of 
^ a musical sound is its “ peiiodicity ’’ Tbiuo it iiuv l»c 
"^l^anatysed into a series of sini[>lo liaininnK (lls^mbmu^ 

I respective periods are the fumliiimuti] [)uiol, its 
third, fourth part, <fec. The lii^t .^iMstln ]ntih«)l 
hote ; the others determine itsqualit). Tlu in\t siu i 
which follows is not intended to piovo the thpoitm; 
it is merely introduced as readily sugotstnu^ it 

The essence of periodicity of a fuiu tiun / is tli it w t must Ium 

4«1 


whore tlie constants are to- he deteminod by special integration, 
ai 2 cordmg to the process already described iu thb article Haiimonio 
Analysis (fv.), ' 

*• As a single example, suppose that the value of /(.»’) is unity fruin 
« -0 to and zero from x^a to This has many 

applications, us, fur instance, to altcinalr hunting and <'oolii!g of 
one surface of a solid, alternate “ inaku ami bruak ” with a buttery 
and a telegraph wire, In this casi* we, Jia\e 

§ G8. A ptdat tlmrlbrsa hupiriiJmir spiral with ronstant IMstod 
anrpihir vdurity about the pule ; jhid the ucrrlerfftiun.^ barinonic 
Since the nnguhir velocity of iSP (tig. 21) niid the incli- ’ 
niitiou of this line to the tangent arc each constant, the liuciir 
\eloeityof 1‘ Ls as SI*. Take a length TT, equal to c.Sl*, 

the ]()i ns of 

S/j IS para" 


motion. 


equal to l*T, Is evidently 
luiotln'r ]i)garitliinic spiral, 
similar to the former, and 
(le.scribed W'ilh the saini' con 
stant angular velocity, i i ence 





whatever he Xy provided a he the pciiud. 
V^e may write thi*» as 


«<* \ 

«>*= “« 

MM' 

the infinite of pairs of ynaginary reot.^ 



S/> an angle equa 
»SrT. lienee, if J*// be drawn 
parallel and equal to /i/, and ^ 
nr parallel to 1*T, the w'hole * • -k 

acceleration Ibi may bo resolvutl into Pc and ru : and 
is an i.soM'eles triangle, wIiom* bast angles are each 
equal to the angle of the .'spiral. Hence l‘/» and rn bejir 
constant ratios to lb/, and tlieiefon ^ll^o tn SI’ or I’T. 

The acceleration, tlierefore, is conq)nsed of a «’enlraf 
acceleration pnq)Oitional to the distance, and a tangential 
retardation propt>rtiunal to the vcluidly. And if the 
re.solved part of J^’s motion ]iarall('i to any lin in tho 
piano of the spiral b(‘. considered, ii Is obvious tlifit in it 
also tlie ucccleniiiou will consist of two parts — one directed 
towards a i>oiiit in the line (tlie piojrction of the lude of 
the spiral) and proian-tional to Hie diHance fri*m it, thn 
other itrotu'Vtional to tin* velocity but retarding tlie ini'tiiui. 
Hence a particle which, unre.si^ted, wa)\dd Lave a simple 
liarmonic motion has when Mibjeit to lesi.stance pidpor- 
tional to its velocity a motion n'j>rc.^enled by the resolved 
[•art of the .spiral motion Just described. 

If a be the angle of the spiral, o) tlio angular velocity of 
SP, we have evhleiitly IT. siiia- »SP.(u. 

Hence 

1 " 1 ' - Si’-./r. si'i 




{“ 0 , 


Hiul 




T’T • 'J:. TT it-'A 


the 


' .f.b 

;(^r. - Ueuco 

»**-»***-I(1+I*/2V>)(1+{=/4V)(1+{'/6V) 




equation for /(a-) givos, besides :i eoii,vl:mt 
^^term, tho uifinite'tierios of terms duo to solutions ol equations ol 
, Ihe second Older of which the type is 

“ / ;Tho solution of thia^Tepresentative equation gives the followin; 
>*.. ; ^particulax integwl pf th^.complete equation, 

' ' t Vbj|^«)4P<co8(2iirw“'-i*Qi), 

. i the general sofnti^U ie . 

.V. /l(a:)-Ao+5f 

!wAo+3tJ® A<cci«2<*W 


Thuslhccenlral acceleration at unit distaiici- is n- - 
and the coetticient of resistance is 2/ -- 2(i)Cosa siiia. 

'riie time of oscillation is evhlently 27r, (o ; but, if there 
had been no resistance, the [uopeities of sinqilc harmonic 
motion .show tliat it wanild have been 27r;/; so that it 
is increased by tho resistance in the ratio ro.seca : 1, or 
n- : /i-. 

The rate of diminution of is evidently 

PT . cosa-^ ; SP -ASP; 
sin a 

tliat is, SP dimini.shes in geometrical [imgression as time 
increases, the rate being /: per unit of time [»ef unit of 
length. By an ordinary result of aritlinu tic (compound 
interest pa) able every instant) the diminution of logSP in 
unit of time is L 

— ^ # 

^ The ])hysiral application of tins problcMi to jwnididftiu icotion, 
taking place in a medium in vvhifh tlinu is rMaUnre proportional tc 
the velocity, will be afterwards dibcushcd unahtically. 

'XV -- 87 
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Hence, in the resolved part of the motion, the lo^rithm 
of the umiVituJe is diminisheil, every half vibration, by 
liriM. 

This process of solution is only uppliciiblc to resistance 
of harmonic vibrations when u is jjrcater than L ^Vhen n 
is not greater than k the auxiliary curve cjin no longer be 
a logarithmic spiral, for tlie moving particle never describes 
more than a linite riiiglo aln)ul the pole ; and then the geo- 
metrical method ceai>e- to l)e simpler than the analytical one. 
Rfilativo ij 09. AVhat we haw said about coniposititm of motions 
niotiou. jg merely a particiil.n’ case of the general question of 
rcl'ative motion, which in its main jiriiici|des is ('xceodiiigly 
simple. It is entirely <-omprehended in the following pro- 
positions, — wliich may be regarded as almost self-evident. 

{{iwn Iht' iioihitn u/ .1 /r/y// fa a /fniut and f/otf 

of B n'If.h r<<hin{ to . 1 , tit fhid tlcit of H n'ifli rnfard tn (). 

l>y euinpDiiialiiig tlio Neetors of relative ju».sition OA, 
Alb we have ;iL oneo the required \cctor UB. Thus it 
is obvious tliat we have only to add tlio separate eom- 
poiients of the velocity of A w’ith regard to (), and those 
of B with regard to A, to obtain tliose of B witli regard 
to (h And, of course, the same rule ap[>lies to the 
aeeelel■ation^. 


the result of a doiimto rotation about a definite axis per- Motion •a 
pendicular to the plane. , 

The proof of this follows at once from tho fact that, 
under tho assigiicd conditions, tho figure has only three ^ 
degrees of freedom; and consequently its position is 
determinate whenever the positions of any two of its points 
are given. Also, a single rotation can, in general, be found . 
which will transfer these two points from one pair of * 
assigned positions to another. 

Let A, R, A',B' (fig. 23) bo successive positions of two 
points of the figure. Bisect AA' by tho line Oa perpendi- 



II If, : lt<’ llu* ill's i)[ A (ri'f''iii I to < >) .it time /; 

IV Ilf U icttilnl 111 .i\cs I’l nil A; 4,17, C tliosr of 

11 jrh n 'll to 0 ; we li \e .it oiiee 

i V >! : n\ i - ■ t 

They givi*, b\ iliireii'ji ialimi with ii _i.', ml to /, 
i ! I\ X’c. , i i‘ i /, 

wl*i. ll eoii'-tiiiile till* an.ilvtic.il |iro«»f nfllie ‘t.ilemeiit .it»o\i‘. 

ii 70 . Hence we have t lie .solution of tho further question ; 
(tit'itl tlif (if A (tihl It irifft r,>fiird to (K fuid (hr 

Tifiltii'i’ ntofioii <>t It refill'd to J. Ill this ease, of 
coui'.Ne, before emiqioniiding, the \eetoruf A must have it.s 
sign eliaiiLTci]. 

An«»tlier very imporlaiitcaM! is that in which the motion 
i.s reteiivil to a.xes wliieli are tht•nl^t‘]ve.s moving. So long 
as tiu'ir . //cm ■//»>//. v remain uiicliaiiired, this rmiuces itself to 
tlio fnniier iiiM'.^lig.itioii a nun; qiu‘.4ioii of changed 
ori'_uii . so tint we need consider only flic ell'eet of tlie 
rhaii-ie of directinii .*f llie ii\i.s. And tliis is at once, de- 
dueible from tJie n ill', of l.i't .seetiun. Lor we lia\e only 
to eoii.'iih'r, imt.i ad the moving point, il.s piojeetions on 
the nioviiJL" axes, an 1 tiiid (/k velocities and accelerations 
relalivL* to Jixeil axes. 

Kevolv- Tfii'-, if till' ii‘i .i\, >iir /■ 'iml // In- hvnl, anil tlmsi* of 

iugaxes. {anil tj In- intutiuL. in ll.i's.'m*' jiliiic, vo* liave a datum of tlietoriii, 

n - -/(/), 

givuiL': I III' o! di*' in ti'iins of tin- tin T«ct 

I’ 1.1- lie- moving jiniiit, anil I’M ]m iprndiriil.ir to 

'rii*-;), .i-. thi ii'il.ir 'iioidimiL's of .mi: 

{, 9, v.v Is.ivv, fur it-, vcloi'if',-, 

dong 1 {d .d'lTig Ml’. 

I'j'.’ \ 1,1- ( .•iiiliiiii d with 1’.' 

i’l > 't I’ nl'Uivc lo .M, wiinh t ua 
£)i-t- ot 

?/ aJ Mi’ mil tjO o.'i illi 1 tw ^ | 

Ti.n . tli-- ■ ].'!! i!]i I t 

lim .s I'oiii ,-j-ojidi.’'.* tw 1 lie in a.i J11 1 
poiilioij.'^ of < ..nd n,; n.-, tivi 

r - 7 }i'f and '7 £d 

3n th'' >.»mi‘ v.'j ,]^y ^47, th.il the I'oircspoinling 

cornponeut^ of ih 




Kuo matirs of If liijid Ploio Fojnrf^ dis^iluml In, Its (am 
Jdaio," 

71 . When rigid plane lleiiie di'^placed anyhow in 
Us own plane, the displacement may always to regarded as 


rig. 23. Fig. 24. 

cnlar to it, and lot Oh do tlie same for T^B'. Let these 
pcrpondicnhirs meet in O. Then it is clear that the twl> 
triangles OAB, OAH'/ arc similar and equal Houce AB 
limy l>c iTgfinlcd as having passed to the position A'B' by 
rotation about an axis through 0 perjiendicular to the 
[dune of tlui paper. Tin? angle of rotation is AOA' or BOB'. 

The construction fails when 0(f< and 06 coincide, but in 
this CUM* it is evideiiL that the required point 0 is tho point 
of inlcr.sectiou of BA and B'A' (lig, 24). It also fails when 
tim bi-eclii)g pevjKanlicular.s are parallel (fig. 25). But 
then AA' and BB' are equal 

and [laiallid, and the di.s- 

jdaccmeiit is a pure transla- ,f / ^ / 

tion, tlie .same for every A 

[»oint of the plane figure, 

which may be regardcil as 

an ill finitely sm.dl rotation 

about an iidinilely distant 

axi.s. ® 

I ^ t’,:. Since any dis[i]aci‘ment in one plane corresponds Com- 
1 in general to a rotiition, any two or more rotations about 
j parallel a\e.s can always be compounded into a single one. 
j Of tw o equal an )p}>osile rotations tho resultant is simple 

I tran.slalioii. Thi.^ is evident from fig, 2fi, In both cases parallel 

; A and B are the initial posi- wes. 

j tions, .\' and K' tho final A 

I ]M)sitioiis of the two axes. \ f |k \ 

• In the first we begin with \ ^ ) J 

tho rotation about A, in tho ^ B 

.second with thiit about B. ^ - 

S 73 . When the.se equal * ^ a ° 
rotation.^ are slmu/tannons / / 

in. stead of tho 

figure becomes a rectangle; ^ 2 ^^ 

the translation is per- 

; pendicular to the line joining the axes. For in this case 
' we may Biq»p().se the two rotathms to be eaclu broken up 
into .successive equal but infinitesimal instalments. And 
tho princijiles of infinitesimals show that two such instal- 
ments, cillier about the same or about different axes, pro- 
duce tho samo ultimate effects whetherthey be applied simuJ- 
tineously or successively. Tho general principle of which Super- 
thi.s is a particular case is called the principle of tntper- 
posit io)t of small motiomP It^ merely an application of 
j the fact that infinitesimals or tho second order may bo 
I neglected in comparison with those of the first order. ^ 
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Cfom- Thu consirlcration of simultaneous rotations vc'iy important, cisely tlie same as that for simultaiioous lim af voh>rilics Com- 

l)o8ition Suppose*, a piano ligiiro to rotate in its own plan., with angular of a niovinir point. The follou in- Minplc ^col/utrical pr.,- Vosilion 
of velocity w, alx)ut the origin. Then i^is obviou.s tliat rw, in a 4 . 1 1 * u -i- r * • T * of 

rotations direction peTpendifular to r, is the velocity of a p.jint whoso dis- Ctss establishes the proposition loi two intiTsectllig J rotatioiis 


taiiee from tin! origin is r. The components are, tlierclhri?, 

i;t» -yw, 

If the rotation be about the point b, tlicsc hiTomc. 

&==(je-n)a;. 

Hence, will'll there is any number of simultaneous rotations about 
parallel axes, wo have 

If wc write . fi=2w, 


we have 




and it is easy to see that it niii bcex-ttMiilrd to ;my nnnibcr 
of such. Lot OA and OB (lig. ivpr-M.nt the two a.\« s, axe.s 
and let the lengths of these line-; which 

(both drawn in tlie positive directinii ^ mtorsoot 

for the rotation about them) iTpie- 
sent the ungiiliir velocities eoin.* / 

sponding. Then a [mint l\ in the q / 

angle between the p()sitivi‘ ends u| ^ 

the axe.s, is rai.sed above the plain- |m 
of the papor by rotalioM jiboiil OA. 
but de]»rcs.sfd below it by tlie nda- 
I lion about OB. Theainounls of llie ^ 


These (ire. the* component velocities which the jinint ... //wcudd ! elevation and de^ae-'.don are pro- 


Imw ifthore w-o_o).lyai.h.gl« ,.,„.|i,.iial to llio dLstaiuv iVoiii . illna- axis an.) to tho 

ahoiit an axis passiiiff through the point a, /3. , . .. , , ■ .1 n n 

^ ® \ ain 4 iihir vidoeilN about jl, enii|ointJy. lienee they will 

annihilate one anotlit-r if, lu'Jiiendieiilar.s IbM, Jb\ being 
w.-s,Ttlut _ .InuMilolLoaxe., xuOi.no 

so thill all points of the figure have, cipiiil vch)ci tit-;,. Tliis i. tin* . 

ease of ])iire translalion. Hero a and /3 an* (in .uin'i.i!) ».i«h JA . 1 J - o. 1 A, 

infinite wo have as resultant a vanidnng an-iilar \*l.it-ii\ | Tlii.s is oijuivalenl to su3iii;j, tlial tin- aicas (d’ tlie ir/angle.s 


about ail inliiiilcly liiataiit axis. 


OAI*, ( )IU\ are. i*(|iial, wliicli Mece'.^ilat'-s that I’ should 


S 7 -i. As any displacement of a plane ii-jmv lu its t»\vn | lie. on Hie diagonal of the |.:ir:illclo-;r:iiii 'd wliich oA, OB 


of curve jdaiie is equivalent to a rotation, we may n-preM ut a siu ics 
oncurve. displacements by a series of rotatioM<. A)>o if we 


are eoiilerimnous -^ide'. Let (iO be tin* diagonal ol this 
p.Mallelograiii u lial li.is bi eii .-^aid abti\ u it is e\i- 


know the po.sitions, in the figure itself, of the pniuu which , d< iit that tliiMbL[>!aei rin nt ol any poiiu in the plane is 
are successively the axes, and likewBe llie jm-itidu which \ uect'-^sarily propoilinu.il to the al**cbi.ile ^iini td’ llie ni'anerils 
catdi of them occupie.s in space, at the iii->lant wlu-n tin.* • of OA and OB abmil il, .nul tlicretfic (' hi) to iJic 
rotation about it takes ])laee, we can eon-ti ic-t ihc wlmL- ' inonit.nt of 00 . Ib n. c all pnint-^ in r!ic lin<* ( >0 jcm iin at 
motion. Let them be(), A, B, 0 , il’c., and O, //, A, ive., ' I'-d, and the li'^,iire turns about th^t bi,. with an .Liigular 


respectively (iig. ‘J7). Then the lignr" turn- about O till A 

coinci Jos with a. Next it turns about 

A (or (i) till B coiiieiiles with />, and 

so on. Hence the motion will be 

reiiresenlcJ by tlie rolling of the judy- 

gim OABC, fixed in the moving figure, q,. 

on the polygon Onhc fixed in tlio 

plane of the motion. 

In the limit, when the axis con- 
tinuously shifts its position in the 
figure w'liile the rotation goes on round 
it, tho polygons become, plane curve.s. 


M.’loi ily ii‘p(c<ciilcd by \\> Iciijlli. 'lliii aii.ilogy ti 
nioiiiciils .show.s liie, I's^oii f(.i llie icniai Laldc proj>(»sition 
ill it aii'jular vcitieitic-', about av* whirl) intn.-cet-, nro to bo 
eomponndMi according to the .‘-ai'iie law :!•^ linear \eloei!ie.s. ^ 

V 77 . Any [iropos.liuii real rd me siiiinlt na on-- linear Aiijdn;.7 
\eloeities orueecleiMlinii'-i lai.. tlius it.x r.>uiiti‘i[Mil in angular l)»'t.wrcii 

\"Incjiics and ai*ei lcl^i 1 i'•ll^. Tim-, w** liav-* •‘cn i .‘HI) 

111 it uiidi-raecch ralimi in one plane, alwa\ ^ pci {.eiidieidar to 
tin* dinali ai of niolion, a p"inl iiioi.-, w nli ninldriii 
M*, if a figure be nu.itiiie abmil one hm-, and have aiiaidar li«s. 
accclciat ii»ii aliont a roiid .ui.- ahv.ix- [K-rju ndicii!:.!* lo 
ihe lira, llic il>rnf'in> ul lln- .(\i- a'-niit whitli it lul.ui..^ is 


Tims \\\?. have the fundamental jinqiosi lion tin! aii\ motimi j eliaici'd, laii iiid the aiignl.ir \c!oiii\. 
of a plane figure in its owm plane can be rcpr ^enlcd b\ • ll j.s lo lie noicd tlial iii -ui-Ii a (.ri 


ll J.s lo lie Holed tlial ill "Ui’Ii a (.ri lie* dlr-rtihai (d' llio 


the rolling of u curve iittuehed to it, on a, enne ti\e.l | axis ehai'ges m t. oid\ in space, but a! o in ilie ndniing 
in Space. Both curves are situated at an intinite dManre | tieiiiv it.M''*' This, howevin-, is jiiirel\ ihe nsull (.f i; .‘hi 
when tho motion is one of pure Iraiislalion. in a sli-Jitly alti reii ibrin. 


Kinemaf'tcs oj a lliijid Fifure. 


I Ifa- Ih* Ml'* aiiguln \< Id'ire (, fa lia’U' 
till* !ii(niii*iit, ruiM' i*l''i tia "1 

iin*ijl.-> dmiug tiiiii* (V cl .1 [iciiit ,1, //. . .1 
or ru'.rV, fi'/ 


,Pisplaco- § 75 . When a spherical cap, or skin, moNcs on llie Mil face "* „ ' 

Sjient of of a sphere of equal radius with which it is i*\ei\wliu-e in . . 

contact, wo may make the con.strueliou of ii 7 1 with ureat -‘'"‘d*'*’ >- ’d; -’-. 

centrtt. circles bisecting the arcs A A and BB. Iwogieat eiide.s i. f.iMl 

(unless they coincide) always intersect at the e.vln miiie . oMaiaid Iw pi-itieaiii .i’ il 
of one definito diameter. The case of coineidenn* i. nici 0 

exactly as it w^ 4 s in § 71 . Hence every inulioii ot a .spherical 5 

skin on a sphere is equivalent to a rotation about .1 d* *1111 it e 6 , 

axis through the centre of tho sphere. Thus an\ numb'T The iLjn. liand iiieiuli. i 
of successive or simultaneous rotations about axe.^ pa- mg 
thunigh ono point can be compounded into a. single rot.iiion 

about an axis passing through that point. And the «-(.n tIicm* cpnvspun I n. ihe 


nt I’Min ll* .-.iiiiil.ir o nil - ’•fM ti.r t !i'* .ii''‘iil:ir \i loi-iiir.s .il- 
n*Mln‘ iin)ini*al r'liiji 1 ii! ' wi’hili' - .iiid "I e. 

i-lli*. 1 ili'H-nne i*- Iw ll'c \ rjiMMi 

ohtaiaid Iw iH-itieaiii'i' lli >, n, in .il I'lde 


1 I 111 * line will- ll, j(»r cjom- 

' I'll viplriil ill-ptiM'- 

') of :iii;;iiV 

l:ir \rl*iA 

I loi-ilii'.s .iI'imI Ii , 

Hill ..I ... Ttl. |u 


The li 'jil. liiilul lin iiilii-l Ilf ill' .'* « n’a.ilioiia V iiii-*)i if 


auOUt an axis passing tlirougn tliat point, ^vml lln* 'riiCM* e«in'e*-piind in Ihe twn npiitittiK Ot lhc m {iiii.iMio 

strilCtion of § 74 can bo carried out wdth Splieiical l>ol}g ms .mil n-|iiiiilii.-e, in .m rmaKtie.il r'lrm, tlm a' 7#5. 

or curves, so that wo see that any motion of a ili;ld figme, The .m^'id.n v« U ili .ilmnl ihis -im-; In 

out) point of which is fixed, can be nqnixseiiliMl b\ tin Si \ uv i u?; i u-'. 

rolling of a pyramid or cone, fixed in the tignre, upon Lm* ii is .-i.-.n* tiiu diin ti.m cn-mAni the iii,pi.i.-.*.': 

another fixed in space. •»'. //, - aiu pr.Jiinitiuij.ii in ^ 

§ 76 . The law of corftposition of simultaneous angular 

Telocities about axes which pass through one point is pro- showing tlut it takes place in a line pMpcniliculai in ih. 


//, an: pnijMiitiuual in 



Rigid 

figure 

anyhow 

-dis- 

placed. 


% 


Aqgiikr 
accelera- 
tion 
about a 
moving 
I axis. 
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issing thrd^igh and (1). It is therefore perpendicular to But, at the instant in question, and 

Also lhi* wliulc displacement is ^ ‘ * 

, , -j In the same way wo ooo that 

V (8x)‘ -i- (5y)“ -t- tts/ {zu^ - ?/«, )- -I- (.>w, -- ceoj)- -f (y«x - s 


-Ws, 


- Vwx + ml i- ft>“ ' 


I- //“ + = 


The last factor is the «li>t:iiu’e of o\ z fiom (1). Hence the 
second is the angular Afliu-itv about (1). 

It appears at once from tins result, and from the form of 0)i that 


U ’ il ’ il 

are the diivotion i mih ^ ni tin- iiistaiiliiiieous axis. 

If the liguro in' i*'*. .''iiiiull.uicously about a niiinber of axes, 

—say with angular ity Wj, almiit an axis whos- dircelioa 

cosines are /,, /w,, //,, \i'., -ue havi e\i(leiitly 

Wv w- - 2(//a'). 

From tl tin inglr iiistaiitaiiLaius ii.\is is louiid immodialely 
as above. 

78. Any (lis]»l:u’Cim'nt whatever of a rigid figure may 
be etfected by means of a scrcw-motioii, i.r., translation 
parallel to sonic definite line, accompanied by a proportion- 
ate rotation about that line. Let A and A' be successive 
positions of any point in the figure, and suppose tlic body 
to be brought back by a mere translation so fliat A' coin- 
cides again with A. Then wc have seen (§ 75) that oue 
line of the figure through A is necessarily restori'd to its 
original position. Let 1’ be any plane section of the figure, 
perpendicular to tlli^line, Fits position after dLsplacernent. 
These tully determine the initial and final positions of the 
whole figure. Shift I’ into the plane of L' by a translation 
perpendicular to either, and let P" be its position. P'' 
can (g 71) be brought to coincide with P' by a rotation 
in it?> own plane. Hence the pro[iositiun. There is an 
exceptional case when P ' reiiuiivs only translation to make 
it qpiiltide with P'. But tlien the whole figure is merely 
translated. 

§ 79. We have sci’n that the straight line representing an 
angular velocity is to be resolved by the .same proc(\‘-s as 
that representing a linear velocity If we consider a figure 
to be f(»tating about axes fixt-rl relatively to il, accelerations 
of angtdar velocity about tliesti will be reprc.^eiited by 
cliange.s in the lengths of tlie lines representing tlie angular 
velocities, and will therefore be subject to the same con- 
ditions as the angular velocities thein.'^elves. Thus, as it 
is obviuu.') that a figure is rotating at any instant with the 
same angular velocity about an axis fixed relatively to 
itself, and alxuit another axis y/.m/ In .yj'or, which at the 
given instant coincides with the former, it follows that the 
angular accelerations about these axes arc equal at that 
instant. 

This is really the same proposition as that r is the 
velocity along a fixed line coinciding with the rad ins- vector 
r ii 47). But, just as r is not the complete acceleration 
parallel tr) >•, if r be rotating, S(» the ju’opositinii above, 
though true ft.r the fii>t Iluxion of the angular velocity 
about a moving liin*, is not generally true for fluxions of 
higher onler.^. 

As tliU sul-j'ff i, roiiimruil'v as soinmvlifit ohsriirc, we 

may give j* luxi*: lurm il • ''.iruiijuiiou of it by an analytical pror-css. 
Suppose to,, wnj w. III 1<- tin* un^^uUr vrlo'.itir.-i about icctangular 
axes OA, UI5, ti\i<l i.!:ii:\ily to a fiLMiii*, and u the angular 
velocity of tin* figure hoiv. ly to a line o.S fixed in sjiac**. Let /, 
fn.j n, he the diicelion uio.iii. -, •,{' the latter line with regard to the 
former three, tlien 

^ 01 /o'j -r -i- Wo >3 , 

and + la.\ ' 

But il \ iiiif /t;r () ; 

and if, at a particular invtnnl. we hnvc Jr- ] , m-O, n— 0, thi.s 
gives alft > Z — 0 , .so that We have 

Now * m COS cos 0 supjiosf*. Hoiice 

7/1- -sin 


given 
tloncQi for a 


teri^Of 

ftbouV' 



Ml 


itiitianfi are in- 


and thus we have 

which ia the proposition above given. ^ 

§ 8^. To complete the kinematics of of which 

one point is fixed, we i equire to have of calculat-,^1 rigid 

ingits position, after the lapse of ao;^fH3rjpi^4^^8 which 
It has been rotating Tilth given ^ 
given axes. , i 

It the axes about which the angular 
bt fixed m sfxue, the foimulse of § 77'^^ 
unit line fixed m the figure, the express^]: 

/= nuy- 
j/V= Z«j - 

on (ax'" Zfi^^ . , 

Here Z, m, n are the direction cosiues’bffi 

.. ... .. 

ll -!- ?/? )h -f - nn 

But, except in some special cases, these ^ 
tiiictable. This, however, is of little cons^c|u;b^C^vbbcau86. 
in the applications to kinetics of a free ]|^^V|lli^dy the 
physical equations usually give the angular .velocities ahpuiii 
lines //>(/ in i/ie hody. Our problem, then, takea the fote 
81. ijiventhe fwynhtr velocities 


a aysfeu} of three oretanyalor nxes which CLri'r^ii^p,€UtacH^i^ 
(o if, find at any time its position m spacefi Z>VV';’'" 

It is clear that, if we know the positions of therevolvih^* 
axes, referred to a fixed system, with which tfiiy at 'one. 
instant coincided, tlie corresponding position btShe figiira 
is determined. The method usually employed is;^ follows^ 
About the common origin of the two sets of axes sii'^pMe 
a .s[diere 

20) be the traces on this sphere of the fixed; axes,' 

A, B, C those of the revolving 
axes. Draw a great circle ZC 
so as to meet in A' the quad- 
rant BA produced. Then it is 
clear that the figure can be 
constructed (/.c., that the data 
are sufficient for culeuliition) 
if we know (a) the angle 
XZC,'— this wc call ij/; (b) the 
arc ZC, called 0 ; (c) the angle 
A1 ’A, or the arc A7\, called f\>. 

For X, Y, Z are given. Then . ^ 

(a) shows how to draw the great circle 2^'^] 

N on the great circle XY. Hence (6) 

C and A\ We can next draw the great^:eirbF 
and B are found on it by (c), for;i'A-NBw^ 

of llie angular velocities of thfc figure 'ab6pt{^4^ 6%f/0^ 
which w^e denote.* by o>j, Wg, ci»y re8poctivelyi|!>i^iv;;«^^,'^» ‘ -5 
The V(‘lo(:ity of C along ZO ig BuMt(fc>‘produ^^ 
by the rotations about A and B. ' ' ^TJiui 

i) U.jCOSiP't'UiBiU^V 

The velocity of C perpendicular to 
also i.s part of the result of the rotatioi)ij|i#^'^^^ ' 

HO that 

fiin 81110 - 

Tlie velocity of A along AB fa th^ 
the rate of increase of A' A. Afap 
rotation about OC. Hence ; 

Tbeso three equations detero^i^l^,^ wheQ:;]^^ 
are given as functions of f.: 





A'.y A -f % 


ft'Aiha.B,- 

VlbgiiihoT with^' 

miy.dtte tq/ 



its stets at tia 
Let i,m,n 
'Angle of rotatl 


Srot' .. | 82 . Tbe process afioVe 'is . essentially unsymmetrical. 
metrtotf; Thg fl jgt suggestion of a By.mmetrioal system is due to 
Euler, and de^ds up^n the genlSttl jpropositum of § 76. 

' iWbat we miist sSielf ip and tbo angle of 

.^'rotation about it, wjlisEfby due operation) uiU bring the 
.'• Aystem or flgurifrbfit'ltiiiutirf ^te determined by X, Y, Z 
'.i.* :l. determined by A, B, C 

he dbrebiion cosines of this axis, ur the 

^ „ ,^boilt‘ ift Then by the duncntiij 

iheorems of 8ph^«)i>'iilgonometry wo find 

'^1 tostsr , 

V 7^ + (1 - n-) c os «r 

^^ThUs, asVe an iadependenf relation dni()i],< / , m )i", 
^jdiese quantitiafr^aa well as tsT) can all be e\]>t(ssLd m turns 
of the cusities of tho three angles b( twetn the mi^rnj il aiul 
^final directions of ths three axes suveiall> 

We have otheaabc eque^ions, of which only om lutd bo 
written, viz* 

4 * ^,CQsYAi-lm{l-<osar)+?2smw 

flod<r ^ § 83. If we put 

- J £ ’•/isiiijar, 

-l ich involve tie fixation of condition 

S ” ' , ‘ ^ * 

^hihediteciiclta cipsin^^^ of the new positions OA, OB, OC, 
^ jirred to the fix^ lines OX, OY, OZ, bocomo 

2{wz-\ xij ) , irt/) , 

, 2 (y»;r 7 iw), 2 ( 7 /-+//^), 

■; 2(as8+‘t<jy)i ,■ 2[yz - ’ivx ) , 


MECHANICS .« 093 

paraM to onie ahotlihr, and equidistant. No tvio of these 


«;? H- ' 3fiiasa'+ toy) , i. .. li[yz - ’ivx ) , v- - ./•• - y- 

In k™. Of .L. f„ “irr;,!' 

SC:' If «a» «8 I*® angular velwiitica about OA, Op», n( 

^:|W8pectivoly, ve hare 

- 2ib “• - xwi - ytt’3 - Z(c >^ , 

2jb •• Wo)^ ~ Zu2 I yca^f 
yjiiVj,.: 2y « zwi +'ww,2-j'W2, 

2i ywj H- j’wnj + 

ct’yri.ofj ho the angular wlocitics nboul OX, OV, ()/. 
f!-;^'w8pectivoly, we.jbave 

^ ,. ' f 1 ' 2* - - »«« - y»y - , 

‘ /' , " , 2i! ■» tv(i>x ‘h zwjf '-yotf;, 

' y . 2y “■■»<•>* 't + U'w., 

2i ywx ^ xufj^ -h 

of those sots is . eipilvalent to tlovo imh*jK'iub'nt ripi.itious 
) , Qn account of the relation 

‘ ■■ ’ f ■ Wi&+aa>-hyy+»i*0 , 

Dpformahle Figure, Strain, 



three series must be parallel, but the distance fre^ plane to 
piano need not bo the same in any two of the scries. If 
the strain be continmus there will bo no finite difference 
of effect upon any two neighbouring parallelepipeds ; -‘ but 
in’gencral their edges, which originally formed three series 
of parallel straight lines, will bccuim^ series of curv(?s. 

No two parallelepipeds of the system will in general bo 
altered in precisely the same iimnner. This is called 
“ heterogeneous strain.” 

5 86. Wo found it convenient to study uniform speed nomo- 
bcforc proceeding to consider variable s[)eed, and so 
find it convenient to take up first what is railed .‘'tram, 

JJoiuogntnnis Strain . — A figure is saitl to be homo- 
geiieniisly strained when all i^arts of it originally cipial, 
similar, and similarly situated remain eijiuil, similar, and 
similarly situated, however much they may individually 
have been altered in form, volume, ami position. 

Now recur to ouc set of parallelepiped.^. After a 
houujgenouus strain <lieso remain e(iual, similar, and 
similarly situated. Hence thi t/ must n iuain jiandlele/upt '/.<, 
for they must togclhe.r still continuously make up tho 
volume of the altered ligure. Thus planes remain planes, 
and str.iight lines remain .straiglit lines. K(pial parallel 
straight lines remain equal and j)anillcl. Parallel jdanes 
remain parallel, ellipses remain cllip.ses (as is obvious from 
tlieir jwoportics relative to conjugate diameter.s), ellipsoids ^ 
remain ellipsoids, Ac. 

But we can now e-asily see how many com! il Ions fully 
detorniine a Iiomogeueous strain. For if we know how 
each of tlireo conteiMuiuous edges of aii> one of tlio original 

lion, we can 

up tlie wliole altered system. Hence, to fully requires 
describe a honiogcnooiis strain, we require miii cly to know 
what changes 1. ike place in tho lengths ajul diiceliens of 
three unit lines not in one plane. Three numbers are 
rcipiired for the altered lengths, !in<l two (anah)gous, .say, 
to altitude and azimuth, or latiUulc and Joiigitiuh*, or 11. A. 
and N.P.D.) for each of the altoreil direetiou.s. Hence, in 
general, a liomi^genooiis si rain depends upon, and i.s fully 
eharacterized by, uiut* iiulcpemlent uumbi'i>. 

87. The siiiq>lest form of strain is that whicli is due Uniform 
to uniform hydrostatic stre.vs acting on a hoinoaeneoiis 'hlata- 
i.sotropic body. Here direcliun.s remain umilteri il, ami 
llift lengths of all lines are alien'd in the .saim; ratio. 

Every ])urtion of the original llgure remains similar to 
itself, its linear, su[»ciTieiaI, and volume dimeri.sions being 
altered as the first, .second, and tliird powers of that ratio. 

Next ill order of .sim]»licity is the case in which there Tare 
are three tlirociions, at right angle.s b) one another, which 


tty 8ucll§ijs^nge« of ^volume or form is called a ‘‘strain.” 

, tie treatni^t of^trains is entirely a kinematical question, 
lllintll we -^e;to regard them as produced in physical 

/ bodies, aWafctitisidertheir cause. 

systemftf forces which is said to produce* a strain 
; is ^called a But, j^st a.s wo study velocity as a 

J'JpVeparation for the discussion oPthe effect of foreo i»ii a 
'^jvfree body, so we study strains as a preparation for the 
. v; b' ‘discussion of the ^flSctij.of stress. 

^ 85. In order ‘Iqtethfl ideas, it is convenient to .uipiio^c 
' th4 figure whicj^iW^Xi]ttd|ir^ strain to bo cut up into an 
infinite numberbfcbiij^liit^^^ and similarly situated 
pareUelepipeda dieted at once by supposinsf it to 

be cut by three 8erie8,^;plane^ those of each series being 


. , , . , ^ snlfor no chango except a.^ reganhs Irngf/i. This stale of 

So^fttr^we have considered change of position a j things wouUl bo pruluced in a homugeneous i.sotr<»pic 
of. invariable form. We must now con.sider changes j body by threo longitmlinal cxtcn.''ious or compressions 
^IpriU' and voluine in the figure itself. ThU is required f ; in lines at right angles to one another, or by hydrostatic 
pbcatfen to '^physical problems, such us comprassion of a j pressuro in a liomogeneoiis iion-i.sotropic .'=^olid. In this 
[Uid or gWj the distortion of* a piece of india-rubber, A e. | ea'^e, if tlio changes of length above spoken of are all 

ilillcreiit, an originally .s[»lierical figure beconie.s au ellipsoid, 
with thieu unequal axes parallel respectively to thi*. lines 
wdiose directions reiiiaiii unaltered. Every line in the body 
not oiigiiially parallel to one of these is altered iu direc- 
tion. Tf tme of tlie principal cbange.s (»f Ic/igtli be an 
extonsiun, and another a shortening, there will be a cone 
formed of lines which are not altered in length. This is 


.seen at onco by describing from the centre of tho fllipsohl 
a .sphere ccpial to tho original .sphere. One uaLs of the, 
e.llipsoid being greater than the radius of tho .si»liere, and 
am>tlH’r less, tho ellijisoid and sphere nui^ inter.sect; and 
all lines drawn from the common eentiv. to tHi* curve of 
intersection are unaltered in length (tliougji all altered, as 
before remarked, in direction). 
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When t4o only of tlio charges of length are equal, tho portion of a figure into an ellipsoid, and as an ellipsoid ha 
ellipsoitl bironies one of rolr.ti<»n, oblate or prolate as the two series of parallel circular sections, it appears that ii 


case nmy be : and if the dins of tho sphere be inter- 
mediate in value to the ax >f ibis rotation-ellipsoid, we 
Ijiive a ritjhf cone of rays .in.dlercd in length. 

AVben all thj*ee cban^i of Jeiigtli are equal we have the 
simjdcst possible case, ^^luc]l lias been already treated. 

S The e.ssoiitinl eli ineiiL in tlie.se particular cases ia 
tlnit three lines at iklit angles to one another arc iinultcreil 
in direction by tlie .strain. Here tlioro is a mere change 
of form, and the strain is .said to be “pure,’’ or “ free from 
rotation.*’ Sin-b a strain, in its most general form, is fully 
characterisi'd l-y siy iinb'[>riiile]it- numbers. For a system 
of three iiiutiially [icr^'endifiilar lines is fully given in 
direction b\ M/vr immlicr.s, and tliree more are riHinired 
for the ehaiiges of length nhieli tbry scvi-rally undergo. 

]>ut, in general, a strain i-: not pun\ It will be slnuMi, 
liowever, below that the prim ipul axes of the ellipsoid into 
\Nliich a .spliere iliaii'.:ed by any strain, and whijli is 
called the sliain elli[»>oiil,'’ were oii^lnnlly r.ulii t»f the 
.spliere at anodes to one another. Hence tlie .'^train 


every strain thcre^are two series of planes of no disioHion} 
The consideration of these planes leads us to a second and 
very diJIbrent mode of analysing a strain into simpler 
components. Perhaps tho most elementary mode of con- 
sidering this subject is by thinking of the motion of water 
flowing slowly down a uniform channel We know that 
water, at ordinary pressures, is' practically incompressible ; 
also that the upper layers of the water in a canal How faster 
than those below them. Ilcncc the definition of a “ simjde 
shear.” Let one plane of a figure be fixed, and lot the 
various planes parallel to it slide over it and over one 
aiiotlicr, all in the same direction, and with velocifes pro- 
portional to their distance's from the fixed plane. It is 
c*lear that this shear produces homogeneous strain in tho 
liL;urc, but it is mere eliiinge of form without change of 
volume. The fixed plane and all those parallel to it, are 
] •lanes of no distortiiui. Jhit we have seen that there 
must be two sets of such planes. To find tho second set, 
li t us snj^pose tlie plane of fig. 30 to be parallel to the 


has Sheav. 
in 



or 

according tlu* ].ure strain or the rotation is fir.4. apjdied. 
The u|)» r:itions iu eadi groU]i are. writli'ii, from light to 
left, in the order in wlio'li lln-y an? performed. Thus liP 
meairn the pure s-train J’, fnllnwed by tho ri^tiition Jl 

fin. The final n-sulls are T- and 1 ';. In tho fir.st case 
we liave the puie hlniiii, fnllnwed by the mtutinii; then 
(by the eniij ligate) the rntation i.s undnne, and tho jnire 
strain reapplietl. In the mnd ne mtalc first, tlieii a)»|)ly 
the pure strain twice, arnl linally undo tlio rotation. Tliu.s 
tlio .student mu.st be cautioned .again.-t the error of siiji- 
po-ing that the re.sults of ;ip]dying Pit and HP .separately 
are u^'iierally tlic .sime. Perh:i[is it will be easier for the 
re.iiier to coui-ider the recipiocrd,’’ iu.'^tnad of the con- 
jugate, nf a.-lruiii. .I'nr if the '■train be PtP, tlie leciproeal 
i.s nbvinii.-ly P M! if it be PK, tbe- reciprocal is 
K H' h Hither juir of tlje-ig t;ihen in eilluT older, 
rf‘.srorL'.s tla; liu'ure to })rliiiiti\ 
to be iiotircd i-. tliat, in wbati^vur 
ponent oper.itinii-. ari* ^uppn^ed ti; 
reciprocals mu>t b** taken in the o)>po.-ite order in tli 
reciprocal strain. Th * reciprocal strain .‘'iiiijdy undoes 1 ,]io 
.strain, arid tlierelore diilei.'^ irom the conjugate by a factor, 
the .square of tlie ])ur- p;iit of tlic strain. 

From tliis we have at oime, as will be .‘■eon later, the 
means of decomposim: a iiivtu strain into its pure and its 
mtutional factors.' TlHe* is eirejt' il as sonu as we can form 
Hie expnjscjHjn for the conjug.ite i-train in terms of that for 
th(! .strain itself. 

A.s, ill general, any .strain converts a spherical 


jilauc of the figure reinaiu unaltered. From the symmetry 
of the rliombu.-. it i.s obvious that AQ' and HP' arc tho 
greatest mid least axes of the strain ellipsoid, while AB 
and Al^' are painllel to its circular sections. Planes 
originally parallel to AF and perpendicular to tho paper 
are tlieref«»re tho second set of pianos of no distortion. 

The rotational part of the shear may bo measured in 
terms of the angle PAM, but Is given directly by PBF, 
and its axis is jicrpcndicular to the piano of the figure. 

'Dio mo.st convenient measure of the shear is the ratio of 
to AM, or, ^\llat involvc.s the same, the angle PAP', 
Anotlicr modi*, of measuring it is by mean^ of the ratio 
BP, A(.^, - 1 4-e, fcupjioso. If ^ be a small quantity, as is 
usually the ca«c with solids, we may write for the 
in(‘aMire of tin* sliear Here e indicates the extension per 
unit of length along one diagonal of the rhombus, and the * 
contraction per unit of length along the other. 

fi-. It i-i (|uito clear from what has been said thatPecom- 


e fojin Ihe one point aiiahse a strain by the help of simple shears com- podtiou 

r order the direct com- difi'crent forms of pure strain. For 

oecui 111 till* stiain, Ihi ii taken in an infinite number .pf ways so as 


to pruduec tlio rotational part of the given strain, while also 
j^rodiicing deformation without change of volunlo. The 
final adjustment is to be made by a pure strain, whose axes 
arc those of the strain ellipsoid due to the shears. As a 
shear cleiierids on four quantities only, two .shears and a 
dilatation furnish the nine constants required for a homo- 
geneous strain. 

^ Wo here oxi^lufle spheres and ellipsoids of rotation. The hitter have 
only one bcrles of cirottlar sections, the former au infinite number. 
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Coin- Thfi successive epplicsitioti of two pure strains does not, j Conversely^ when iliesu thrcic conditions am .satitfi''d, aiir 
position except in special cases, give rise to a pure strain. This otherwise, the stuiin is pure. It is to h.- oliservfl tlut i;, f 


Btrahi? physically, a most important proposition. Thus, for 
instance, the instantaneous strains of cadi ( loinetii of a 
perfect fluid in which there is no vortex niuiion are pure ; 
and yet, if the element be followed in its nation, it will 
bo found in general to rotate. Its motion is said to be 
' ‘‘ differentially irrotational.” 

To prove 'this proposition by the help of a particular 
case is simple enough Take, for iu.Ntance, :i compression 
in one direction,, followed by an equal cxlt Tidim in a 
different direction. Only when these directious arc at 
riglit angles to one another is the resultant si min [uirc.. 
ilnalysis. g 9lf The analytical theory of strains is, at l<Mst in its 
elements, an immediate application of the ])roprrti(-s of 
determinants, usually of the third order. Wo Mibjom a 
slight sketch of it. 


iiiid rmt Pure 
( fniiii Ktrain 


a ivctaiiyuliir systeiii, and thus tlx' iiiin* iiicrtioii < ».siucs (u.iii.illy ilrpcuds 
invulviii;' .s/.K joliiliary nn!ii)H‘r.s) il'-jx ii'l lu re (»u mnnlM*i.s on mx 

idout*. Thus tlniii aru six iiuli pfiiih iii, uiiiDltris, cniii'simiitliuL; lo nnuli- 
r, /, h, f,/, in tin* gcui-njl j'.ii Ihx tious. 

It is clfiir, IVoiii the ulcniciits o| ciMdUiiriii' 'VoiiiftrN, th.it the Cliaujre'J 
dcturmiiKUit volume 

c 0 r I IjV nIiuIu 


r/ r 

!/ h 


/ ! 


ivprosents the r.iiu) in whifh Ihc voliniio is l>) tin* ’.Inin.- 

Iift Us now iiitro(hi(‘»‘, ill surc(‘s-.ion to tin* i-tr.iiu 


till <*Olllli‘Cll‘ll sIm'ii 


•t 
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il 
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!f 

ft 
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ft 
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(1 ), 


iliiWi 

Hi rains. 


foniit‘1. 

Applyijc; Ihx.sc si rains in sm’i'i .oK-m. vr lia\(* a, tin, )in;il n*suU 


Wo have St Pii that it is only noccssni-y, tor llic full « liiii.n 1. 1 1 -ino 
of a .struiii, that we should know what Ihm-oiims oI tlmv ui-it lim'^ 
not ori;(iri!illy coplanar. Take tlmse paiallrl to tin* a\i , (iri ii* r;ill\ 
oblique) of a:, y, Then if the .r unit hi'roim--; a lin.* ulii. Ij itilx* ■ uiinli obviously ]irnilun’-J an cipial rl.ani^'c nf voliiim* wilh Ihe 
dia|'onal of a parallelepiped with sides c, #/, 7 par.illi 1 1.1 iln* iro j 
y similarly that of ft, c, A, and ~ <if c, /, wt* sic at omc tl. it Hx , 
coordinatos of the point originally at .x, ;// - become ' 

/ — rt ./3 + ft/y -l-r:; \ 

^ r/- lh^■n| \.l:\ ■ . (A). 

• ‘ s' •- f/.r* I h'n i /: ) 

Here it is obvious, from thii promiso.s tlmt tlx* nine qn.intilics 
a, ft, c; fi, 1?,/; y, /t, i are all real, ami altogctlxr uxicjicixlnii, 
at least so far as kiueniaticH is conomicil.' To obi.iin .m idea of 
'tluur nature from another point of view, h*! 11 ^ sup|Mi->c tlx* :i \i •> to be 
Tcctanguliir, Let unit parallel to .x become x,, in lix* diie.ihm 
given liy the eoaincs //q, n-,. Siniihiilv, lel x.^, ,x., //, b. imig 

to a iinitorigiiuilly parallel toy, ami /q, /x.j, //“. to a inni iiai.dlel 

to c. Tlieii tlui broken lino a*,' y, ^ beeon'x s 7, wj.. le 




/'/ 


oi, .Mil'.sliluh'ng for 7 ', tlx n v.dm -* in teiiji> of .f, 7 , , 7 , 


+ r.y.j7/ 

y'-cy/zq;?! + r../yq,// 
^ =zVq.'/! + 
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direction cosines, no greater generality is se.uivl, tori In r< an 
three neees.sary relations, one among c.ieb set ol'coMiies 

To liiid the c-lmracteristic propel 1y of a, juiie let le- (ahr 

it in its most general form. Thus let /„ i^q, x. *d' iiote 1 b 
wliich, without change of direction, lias its leiiL;tli xlt-i.d iy ilx 


^ j wl.iili, lor sniiplx ily, \\e will uiit 

a 5 

.d'Mig with nine ^ • 

; d 




1 : wdi III* ol)S('ui‘d tint I lin uioi)]i ol IiMm iii.iiib. 1 il tit md 

[ll.liMlllS 


. l.e 


strain in the ratio e,: 1. Let m.,, x., .iml f,-,, < 

similar data for the other tavo of the ^y^t^ m of ieei,nx.a«l " ‘' ‘t 
the pure .strain. Then to /ftx.sv axes tlu; cooidmati .s oj x, 7, .ue. 

l-zw^y-l- 

f-V-bz/ia?/ t- 

The strain converts { into f ?? into rf-r.,r}, and C C f.C 
Hence the final coordinates (to the original axes) ol tlx* jioiul 
originall y at .r, y, z arc • 

+W 

2'-?q{' +7t27|' 

or, in tenas of x, y, 

ai'- (c,^; t- Cj?” -I- + (p,?i7/q + rjjno -b » 

d (Ci/yzq + f'ilofityi- q/.,W:i)* 

I \ + bcj7= 

If wo compare this with the general cxjircssion jibo\e ••/ivxn tin* a 
strain, wo kcc tliat the coollicienl of y in the value of /' n to 
that of X ill the value of y'. Similarly that of in »' i. e.jiial to 
that of a: ill s' ; and that of z in y is wpial to that of y in ; m 
(inally 

^ lint when strain is pmdu(?od in a ])ie.eo of mattrr, ;i limit. 'it ion 
comes in. For, to lake the simplest case, the strain 

y'«-y, 

implies that tho figure to which it is applied h.as been •' jierverteil,” -■ 
changed into its imogo as seen in a plane mirror. 


< a deti mdn.int, eun .i i! ale-, tin 
»l I'X d ol (IX I \\i» \ - <1 111-. (bii\ I . 

'^!M^ vat! Ix‘, the c nf* 1 ion d ,1 
(■ nd \\e (iius • i. I bat in llii- mi. 1 . ^ 


I'l'idint ol l!x 

“I" 


. 1 - 
• b ! 


/• 


Ml III). 

'll! 11 '(I 


.! ,b 


/• 


(I'd. 


,J r / 

tf I; t •' f ; 

tlx* nWalion piodiieed bv llx* in M 1 - iiiiiihilat- d by ill 
L« t A, r», C, vie., be llie aiiix'i ..I 

I n h r j 

A i -/ X ; I 

i ./ ft ; 1 

COI H .^pondil g to O, ft, .\,e. 

TlieJi b) old oiigiiial cnu.itions w»‘ liave 
A.x \'' ' Pv' i P 

Ay l>x* t 1* '/ 

A*, r-'+iy 

Tliiii the reequ'oeal of the .'strain 
a ft (• 

,/ X / is 

;/ ft ' 

Tlii ’ is evident from the fonnul.e just wi iiieii. 
til il the new strain coiiM-iU .x'. //', into .. 
j Ajd'ly Ihe le.siilt.uil .str.iin in -nei. -..ion 
I I’esiih i^i.idly foivMen fiuni srparah bin. 

Ap7‘’-i ./- ! y-) i Iv/ft + .ft ; 7 /n ' I'../ 
r- //( \fr \- P>ft + t'c) f 15 ' 


I!:\ 

1 :'. 





Recijiro 

A A 

PA 

0/A 

cal uf 

1; A 

K'A 

11 /A 

str.im. 

<’ A 

VI.\ 

1 A. 



I’.ir 1 lx y I ^s 


till - leei|iroi a!. 

! tie I 'Vew ill f 


A;/ lift , ('.) 


I'llO 


- When this staain is ]'i\)diieMl in a px 
value of the dejermimint el»vi.>uvly lami-c 


el /,/x/Z(‘/*,*lhe iiiimcneai 
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Analysis 
of strain. 


Hcncft vrhm wo apply ( 2 ) to a fignro previously strained by the Or two of them may be each ^ - l/but theii (to avoid porvcrdoi)/^ 
reciprocal of vl) the result is the stmin (V). Hence wo verify the third must be « 1. Then we have . 

that the liittertis the conjugate of ( 1 )‘ ; as it ])Ossease 9 the properties ^ ^ ( 1 + «)*•* J ’ 

described in § 90 , all of which rfiv thus established. ^ In the first ci^ t!he figure h£ls no rotfttioni . In the second it ' .y.. 

I To analyse a strain in the simpb^’i- manner, we itjusl find tile axes rotates through an angle ir about the axis «i, 

.of the strain ellipsoid (§ as will as the original radii of the Tlie proposition that two puielrtrainahttcobeding one another Composl;‘ 
unit sphere which were distortcil into them. It is more dinrt, usually give a rotational strain is pro^ at.oncc by analyris. Lottlonof' 1 

however, to consider the ellipsoid whicli becomes a unit sphere in the pure strains bo such th^t ^ 

consequence of t lie strain. Tlic equation of that ellipsoid is i • strains,' 

... I . • , .7 . 1 ... . jJ' ■' 


unit sphere which were distortcil into thorn. It is more diivct, 
however, to consider the ellipsoid whicli becomes a unit sphere in 
consequence of tlie strain. Tlic equation of that ellipsoid is 

{ax + bf/'i-rz)-’ l-fV.c I cy ■!/-)- I- (:/.'• + /<?/+ -t ; 
or, with the notation i-ninloyi d in (2) aliove, 

a.c' i f/’-r i:" r 25 ./'y 1 2 i 3 //' + 27~‘r~ 1. 

But the square <'!“ any r.i-liu.s-ci cNir is 

./" ■I ij- t --- f\ suppose. 

The I’idius-vcctor, tliiTrforc, of tlie cllip.soid is found 

from tin* TWii cquatiniis 

(a.'' rSy i 7: f/.<' + ( 5 c f-f// f-jSi'f/v 1(7.^ t-/ 3 y !-(■;)(?:- 0, 

.r'l.i' I //(/// -i-c./: 0 . 

Hence, y> being a miiin'n. al <|uantily to be found, 

tt-'’ 1 -t- 7- ~ 

J 5 .-' ! ey-} jS: ■/->/, ( 4 ). 

7»‘ } /iJy - r.-^jiz. 

Mliltijilv rf‘spci-ti\cly by .c, y, .add, and t.ikc accoimt of the 
iwo ]iremling undiilcrenliatcil «‘quation.s. AVi* thus li.ive 


or p i.s the reciprocal of tin; square of llie maximum somi-axi.s 
required. 

But, ifwe ediminate .r, y, and : .siiniiltancoiisly from the preceding 
linear equations, we have 


Axes of This equation is known to liavc three real ]>ositive roots, becau.se 
the strain the detenninant Is ''yminclncal. 'I’ln' loots aic llic .squaictl 
ellip8oi(\. reciprocrils of the .scini-aMs of the cllip.soid, they aio the 
sqilare.s of the sc]iii-a\e.s of the strain ellipsoid. 

When the thice values of y have he» u found Iroin lliis eijiiatioii, 
any two ot the eqn.itions (l'« lo’vc in an uiMTiibiguons form the 
corie.sponding v.ihifs of the r.iti<H ./• : y : " for e.odi of tlnun. Thu.s 
wo kiiuw the oiJoin d po^iiion- of l/ie Jims wlindi beeoine the a.ves 
of tlie .stiain til ipsoid. Tlmii lin.i) ]H.',it ions arc tonml fioni tlnsc 
f by nie.'iiis'o) lA'. -\nd, .since wc lliiM know llie oiiginal and linai 

; jn>.<ilioiis of ill*' rcciiingiil.ir .svsImij, tlie method of Kodiigiics 

) eiiabbs us to (.ilcijlale tin* axis .and .inioimi ot iJm rotation. 

'One line. In lioinogcm on*, strain, one dtrciiion at le.isi is uiiehaiiged. 
.at least, Thi.s i.s an additioji to, or extension of, the .singular remit of g To. 

I unaltered For, if .c, y, - be vliij't,.,] Id a pi.int nn it-, ladius-vcetur, we inii.st 
Mn direc- have 

^ ' tion. ff c -J- bf/ ‘ c: -- fjr j 

(i\r i nj ty:-“-(y 


and " 

!t"-ny+<iy+Vs', 

s"=cy + ft'y'+tV'. '■ ■ 

TIinn, writinj; only tlw hocond term of a" and''w fintW ^in ' 

tcniLS of jr, ;y, 2, we have ' ‘ ; 

.r" ‘ +(a'^f 




- - I *, .. 

It is clear that, in general, tbi.s is not a pure- Btraiu.' But it is 
also clear that a fluid ]»urc strain can bo found whose application " / 

in succession to the oilier two will give a pure BtTain,'i 

For let the last equations be Avritteu ‘ 

//'?/ + c"r, 

s" = y ' V + /i"y + i"z ; . • ,1 

and lot us apply further tin* pure strain 

!c"'-a/'+sy'+Ts’'. 

■■■ f 

Then we have ^ ‘ 

+ (ab^' + 56" + yh")y +,#.#• j 

y'''-'{5tt"^ id" fi'/y ’ 

There are but three eondition.s to satisfy, that this'^tram may be 
pure. J^ut wo may accomplish this in #11 infinito number of ways^ 
for we have five dis}>o.sable quantities, viz., the ratios of any fiveDt 
o, t, i, 7, 5 to tlic remaining one. In a preds^y 
inanm r wc may .show' that three ]>ure strains can bh.found^ BUQ^ 
tli.it tlicir resultant is a mere roiatinn. In fact, all WO have to 'dd^ 
two ])uro stniiii.s in general firodiico a distortion accompaniod 
by rotation, Is to apply a fuire straifi to annihilate the distortion^ 
wliicli can of course ulw’iiy.s U* dtuie. , 

S 04 . In genertil when a figure is continuously strained^ftetew- 
which is usually tlie c.u.se in physical applicmtions, at least ^iK^ns 
until erack.s occur, the strain is not homogeneoiua^ ;• But^ 
accDimt of the continuity of the strain, portioim indefinitely V 
near one another are strained indefiniteljf-tHejtrly, alil|;a.V 
licneo we may treat such a case by the;;/6l^,li&^.'!p^^^^ 
for homogeneous strain, so long as we confine. OUT atj^nti^;,': 
to small regions of the figure strained. ^ When there ifri 
(li.^continuiiy hi tho motion of a fluid, itis - the commoui'^ 
practice to treat the. motion as continuous, : the. 
of an infinitely thin vortcx>sheet seperatl^^'.th^j^twOi" . 

(1 iscont liiuou.sly mo vi ng portions. This is^ in ^a^|kelih^)v! 
pliy.sically true in ordinary fluids 
imaginary frictionless fluid of the inat^maticians 
cerned, it is a more analytical artifice to enalSlems to cai^'^ 
out the investigation. Bee ATOM^ind HYDROMnOHANl^;!^ , 
wdiich the mathematical theory of vertex ttption’’ isvery.^ 
fully considered. • 

Suppose syiaee to he uniformly occupied by pcilfiW:which are dis^vl^pliice-. 
plurpil in li continuous manner. Jjct w. (' rectangular mcists of a 


, ;c, 7/13 .-tQ; pkrpd in a continuous manner. JjCt f. t>. (• W?i||^rectangular m<ists of a 

♦ ’ ,oj ! coiiipoupTits of tlic diNplaremcnt of a point;Ori|CTWB?iituated ^tsystemof 

r 4 !• 4 I V, - The coni iiiuitv of the diiplacemehtreqnfiw'mprely that 

or 0>y the i,roi., rl.-, el tl.. .in.. ti..ri .'..Mnes of a of rcelanfcnlar of all oraers, of Wth tw^efitor'; ; • 

. ... 1 a- 7/, 2 (and any combimitioii of them) -'That being 


-a ciibi ' I qu.iii*iij, wliii'li iiiu.-^t bav'* one ru.il roof. 
Strain a Wh* u t!**- is n"i'l, tli*. stniin nm-t In* 

n*‘r« IfuniT* m tli** fDrmul.T ( V) iibovc wc have -r,, 
t Diation, iu.sl mitten cqiiciLmn be* 'Umc^ 

/.-* I 


a lotalion <»nly. 
1 . Thus Un; 


This has, ‘of cours'*, tlm n .d mot e - 1 . lint Wf also have 
1 f (I - - ///. /< ,) j • C" -- 0 . 

Tbi.i cannot have real roots if' tic* I'Of flii-ifTit of < lie kftwppn tho 
limits 2 or- 2. Jbit thtoHi an* its cn-atc'.t hthI its least possible 
valiiL-s. For, hftt, fi, wij, may be cju ]i - - 1 simnltaiicously. Here 
we have 

( 1 - - 0 . 


a-, y, z (and any combimitioii of them) shall 'That being 

Ks.sumed, the dis]>lncpmcni, parallel to x, of tbejiidtbt ‘Whose inithd 
I'oordinutcH wen* j' hSjCf y+Sy, s+ 5 s (whei^4.^,)l|)(4,9s arc indefi- 
Tiitely sTiKtll quantities of tho first order) if, h^e^^b^^expressed by; 




llcnce the relative coordinate of the 1 
the first is changed from 5 x to , 9 i 


•0. 
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GonitaAts sMiarly for tbo other reUtivo coordinates. Hi^nce the strain in 
of the the immediate vicinity of Uie point Xt y, ,z is given by 


conse* 

quent 

^ain. 




<<{ 

Ss* 


dri 

di* 


1 + 


dC_ 

dz 


If the ar« all small cjuantitif's, wIioho 

equates and pro4tiiw;.jw6 'ibd= two maybe noj^lci'tjtd, ;.r., if the 
atrain is dignt; Wftjliayo for the ratio in which the vtjiume is in- 
■;;creased ^ S'' 

^ J;, •: i dx dy dz 

„„of voiur 


?+?+>-“«• 

iinijav To examine thia. case more closely, lot us supposf' th.ii it consists of 
■pure strain as in fi 08 (B), superposed on a rni:iii,*ii eo„ a* 
\!\ '-about the axea.pf and « os in § 77. Let tlu‘sc lu- s<, sm.iU m, 
’’ ' ^ 'not to interfei‘e With one another. That conitxmn-l sii.iin w^mld he 

-U), , ^ 4 


extended round the boundary of the surface. Hence ^the double 
iuttigral has the same value for all linitc surfu«’i*s havii^g the same 
iKHindary ; and, as a consequence, it vanishes when taken over a 
closed simply -connected surface. Kence wi- «oe jit oikmj that it 
vanishes for multiply-connoctcd surfaci's also. The pjoot of the 
equality of tho single and double integral lia'>oiiiy to Iji f.stablishetl 
for a mero surface element. For, when that is done, tin* ( oiimion 
boundary of each ])iiir <d‘ elements gives e«pi!il port ion with oppowitc 
signs, ill tho*single integral. 

Dircetly eonneiled with the disphieeinnits of :i gioiip of ]ioints, So-callod 
Wi* have the ([iicstioii, Whnf w //o woUn unttirn.l r.rjur.ssimi tij ////' equation 
I /art llint the mmth'r of /utini^ is not tilteml! Then- .iv tnfmy w tysof con- 
' of answering lliis; but the following, Mlm h is imne iliately tiimity. 
•led mill lie from <»ur leenit. investigation, set-ms sullni. nil\ sun]ile. 

Tf /, ///, n. be the diiectioii efjsiiies of the normal to an elfmeiil 
of a singly-eonneetrd I losed siirlaee, the nimiher ol |ioiiit, wlii>-li 
])ass through the element in ihe lime, 5/ in eniisequin-e of the 
disjdaeeimmt ^St, ijdt, fS/ at liie I'oint //, ;* is 


A\';!;A!hh+<a»2fa+<'ay«-^v‘, <?i«iwq f . 
f.' ipomparing with the above, we find 
dl 


-I-oJj: 






*. 

oti If w4 put f for tho ** eloiigitioii,’ so tli d 
I f€,/ , 


1 I 


d( 

de 


witii similar expressions foi and 


tfhese give 
Ag^ we have 


dy dz' 

dij d( 
iLr^dy 


‘«1 he, 


0. 


Dfitor* 

tkuKof 

thervta- 

toni. 


2(/’i/d/i, 1 e / //? q # j/ ) 
« He / /// Tf/ / ) 

with other two of the same kind 
Also we have thno equations ot the iorm 

d<^ dff 
dy d^ 


2«x 


I 








dr, 

"di 


d^ 

dy 


CloQdltion 
of no 
rotatfon, 

i 


Theaeeirpressions show, simply, that M lull tin. K i n^d m iitu\ 


idr^7,dy-\ (d. d ft 
1b the cpmplete differentiil of a tnnt hon <( tin < n 1 | i 
y|iriah}e8i If we combine the condition tint th i Mil 
vobwe with ihosi tint that shill 1 ii i t tn \ 
eUikfwte it ihT* ^hd wo aiiivt it Lipl im s i pi ih i 

/k (H dy d<f^ 

'iv,.. . dir dz^ i 


^U.ehows at once how a gniphv'al ropre..sent!iti( 


(/^ /ny 

where /» is the miniber of ]ioinis in r iniil volume ai Hut 

at evi*ry ]Miin1 insido the elosi-d siiilaee t)it‘ il.-ieiiy is altered from 
ft to />q-/»5/. It will hr Iiolleed lli.il r;, C UoW Maud hu the 
1/ . eompoiielil - <»l Vi lot It V, 

lleiieo, i| the vee.ss ol I lie numlu-r ot jtoiuts ]Mssing into 111 
siiil'aei* over til • 'MMiiiiig he (‘ipi.ited to 1 ht* iiiciiasi* of th 
niiniher of pitints ineliah'd m thr closed -spai.e, wlindi ealeiilated 
troll! the i haligf ol deiidlV ili'-idr, Wr liaM- 

iny 1 11^ /j'/S hf IJlfd.nhi:/:. 

If We tulvi’ lor Sail eleiiii III iiy ii ctaiigular [Ml.illelepi[ied, With 

edge.s hj'f 5//, 5-, thi-> he< oiiii s ,it oin i* 

\ (ix ihf (/: / 

dp y/(',j7/» d''p() 

tH 1 1,1 fill d 

If the arrangement is imompressihle this I'e. oim .s, a , above, 

</( dy dC 

dy’^dy ' d-. 

In anyone of hist fom* foims tie* exprrs^ion lletl 
equation of eoutiiiniry,” aiiothei of tin* pu po-,itinuM) ill-> lio^en ^ 
tiMiiis wliieli have been itiliodmed with oidy loo gO'.it .lUi- i into 
tile iioiiiimelatiiro of our siibjeet. 

lb*!. In tho strains wLieli wg* liaxo hithrrtii considorod changeM 
all parts of a liguro were regarded as eiqmlde of eli.niging “f hgure 
their form and voluiiio; and the strain of any 
when not identical uitli that of a pro.viinate element, was' 
supposed to differ only intiniti\>imally from it. But lln ie of ligid 
is another class of changes of form, for wliieh this ri'.drie parts, 
tion does not hold. The mod iuqiorlant cum*, ami tlu! 
only one we can here consider, is that of “ link-work.’’ 

Here eaeh finite )>ieee is treated as inea|ialde ol ehange of 
form, and the change of fornud' the whoh* ile[ieudi> meu ly 
u])on the lelaiivu motions of the, [mi is. We will furtliev 
restrict ourselves by the eondiiiou that the link-work is 
such that its form is determinate wlien the relati\e position 
' of two of its part^ is assigned. Thus, a jointed pai.dlelo- 
; gram is completely determined in lorm it the angle between 
1 two of its sides is assigned. Instead of an angle, we may 
I assign the length of a diagonal ; then the hvX dial ihi* sum 
ion of sl.ifi'MMiv i of the squares of the diagonals is equal to that of iho squares 


nt 


ijlatributions of temperature, electric potential, ko., m.iy br gnm ; <,f tln^ siiles determines the other diagonal. This gives ii.s 

1 the kinematics of the more eonqihx arrangement ealled 

">"lv.i ri. .'I Ti,., .>....,4 a.:.. 


■ Ifc^dKi ancIeniont of a surface at the ]K)iiit.e, //, :iml /, 
d^p^ifection ^oainef of its normal, the rotation alfout tin-, inn m il 
in'o^^onaly , 

W* + WlOl^ 4- 71ft;, 

* Bje iiito^l of double of tliis over a finite portion of surf.in 

This, as seems tb lyi%‘ bean tot pointed out by Stoker e.u 
exptrbeifed as a siip|ile ioit^ral^L the form 




d.idi / ; 


):i/y tongs.’^ Tlio most import.int ji[qilieatioMs of tliisl.:i/y- 
bi.ineh of oiir subjeet are to what is ealled “ Meeh:iiii.’>m.’' 

One important practical problem in that braiieh was 
.Miegested by a vstationiiry steam-engine, in whicii :t was 
required to connect, by link work of .MUiie kind, a ['oint 
(of the jiiston rod), which liiid a to-.iml fn* uiolinii in 
sti.iight line, with niiothcr ['oint (of (he be.nii) wtti'-h Imd ^ 
n to-and-iVo mnlidu in a cireular are. W<iti'.- origiiiid Watt’s 
.solution ol the problem diqiends iiltiin itel} ii]'oii the nenr ]'''’-rallcl 
;qt|»ro:ieh to ivctilineiirity of the motion of .my [••-int ol a ^ 
rod who.se e.vlrcinities ijiove in two eu'ih.'. iia the .s.iine 
pliine. 'riius, if Ol\ 1\), (j)(y (fig.* .'1) ^be tlfi'ee bars 
jointed togothor at B and Q, having, 0 and O' li.vcd, and 

XV. — 88 


, motion. 
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tho wliulo- constrained to move iji one plane, it is easy to 1 
see that (.{^(* cimiplete path i«l' any point 11 of P(^ is a ' 
species of figure p ^ 

of eight. A por- 

lion uf that curve // A 

oil each side uf a // ^ \\ 1 

point of iiiflcxiun // ^ 

(where the cur- j/ yv v ^ 

vature vanishes) (y ^ TV ^ " 3 ^ 0 

was found to / \ 

be suHiciently / I 

straight for piM I ■ / y 

tical ]>in posts. ^ 

r»lit tile r tir I i- .. 1 . 

Ik'P ifll. oils .'I proliletn li:is only been arrivi'd at in 

recent tiiiK ; and tlie l»caiitifnl (h'viiv of I‘cunccllicr, 
wliicli w<‘ will briclly ox[)l,iin, has led to a host of remark* 
able iiiM'-^liir.ilions .ind <liscoNeries in a iield regarded idl 
Jati lv a- perlectly liopeli'ss. A .'■iinplc niinle of arriving at 
reaiicL'llicr’s ie>nlt .i> lollows. 

Let rU dig. ibj) b(' C7//0/ links, and J’O a link of a 
dilb rent all jointed together at \\ Su}»{K)Ne O to 

b'* tived, and i} and II eoii.straim'd to ino\e in a lived ! 
slr.nglit line what is the relation between ()(^) and | 

OIl' \\\' havf, if PS be ]»erpendienlar to (Jll, | 

dl" ()S-..Sp-', j 

(jp-’ .iK- . sr-; j 

whene 

n|*-- ()p‘ os-’ ()s-- oiyop. 

Thus tlje roetangh* nmlrr Ot.^) and UK is eon-1an( ; so j 
lhal, if 1 1 Wel*j to de.^eribe 
a 'Iraiiiht line, i) wouhl 
ih’M’i ibe .1 eii'ele h i\ ing t ) 
on In eii.MiMilerenei'. In 

jiiuelif.d applit- ;t to 

keep ( ), (j), |l ill one line, 
t!ie parr-^ of the Inik \\(»iK 
ah doabied .sv niiiK 

nboip tlnit bin*, -o that it, l.ik llie form of a 
ili'iiiilnK r(^)!’K diii- ••'>) willi two etpial liii '(), OP' • 
att'H'lj.-d i[> \ In* extn iiiities pj I 

<ff *1 ili.ijt ii il. A-' a \i iy ''\ I 

eniii.ii. H-'.dt ot tluA ar \ j 

ianv:em'‘i'i, if Ot^) liao: its o* q/ \r 

h'liaih ell ine''«l ify any vei \ ^ / 

sinali anioiinl, the eone, ' - - N^/ 

spniidiii;^ (:!t.in.;i‘ ol h n^t h 

ol oil i , dill ell\ :i> < )||- * ' '• 

<ii’ inveh"l\ a-i t )<,•'. ll'■I:(■e. a-; will l-e -een later, a coin 

‘^'■lant joiro ({uwuhb’ or trom Oia<-tingat () will be balance* 1 
by a loin (!iom or Lowai'U (>) aeling at Pt and varying 
iiiM r ely as the Mijiniie of Oil. 

hV.\A:\ 1 l< S. 

f h If ,1 if till! '' <///'/ (t'l Hi I'llf i fill ffh'f ilf tiiH-'i. 


tlop •){ 
p:ilti<*le. 


anil,' lin* with a few' Jieef-Oll y ilelliiitioi'S. A 
‘'pii\ 1' i^apiihly.ib ( laet eoiiceptioii, nnbody 

ihg loj ■ I'l-a^i I ne rda and of a oeonietncaj ]M»inl, 

It i--, 1 .1 , a n. P lieiuatK a! lietioii, embracing only 

Uo'^e J ••iiii' wi.). h an; leipiiied tor oiir tem]»oiary 
pnrjio-e. An> nii-v, liowever lar_'»*, can bf; treated as a 
paitieh% pio\nh;d tin foivea to which it is Mibjecl are 
Cvt-itnl in b'nnrt pa-< inu dimn^h it> “eeiiUeof im rlia ” 
or •’(■♦litre ol mil-* ' oiiu it-rm will pn-^^eiitly lx; delined), 
So a. to be ineapalile nt .-‘rtiii'a llm mass into rotation, 
'riiis i.s, t(^;i lii>t uppioxinMlmii, true of planetary motions, 
blit wia*n Wf lo(»k nmre elo.a ly into that (jtieation, so as 
for im-lance to take, aeeoimt ol the oblate fornts of the 


plaiiots, wo have to deal with forces which produce rotatory 
elfects, such as “precession ” and “nutation.” 

§97. The “quantity uf matter” in a body, or tho Mass and 
“ mass,” is proportional to the “ volume” and the “ density” density, 
conjointly. The “density” may therefore bo defined as 
the quantity of matter in unit volume. 

If M be the mass, p the density, and V the volume of 
a homogeneous body, we luivo at once • 

provided we so ttiko our units that unit of mass is the 
mass of unit vulnine, uf a bixly of unit density. Hence 
the dimensions of p are | ML”'']. 

As will be presently explained, tho most convei'iient unit 
mass is an hnfffnttl p»inul^ or a of matter. 

9S. The “quantity of motion,” or the “ momentum,” Moineu- 
of a moving body is }»roportiomil to its mass and velocity 
eonjoinily. As already stated this is, like velocity, a 
diiected quantity, or “vector.” Its dimuuBions are, of 
course, [MLT >]. 

§ IMk “(%i!ig(} of quantity of motion,” or “ change of Ohango of 
momentum,” is proportional to the mass moving ami the moinen- 
eliango of its velocity eonjoiiitly. 

(Jhiinge of velocity is to b(i understood in the general 
sense of § IPJ. Thus, with the notation of that section, 
if a. velocity represented by ()A be charged to another 
representcil by OJk t lie change of velocity is represcnt&l 
in magnitude and din'ction by AR 

§ 100. “ Pate of eliange of momentum,” or “ acceleration Hate of 
of momentum,” is }>ro[n)rtioiud to tlio mass moving ami 
tlm acceleration of its velocity conjointly. Thus (§ •’^9) 
the aeeclcratiori of niomentum of a particle moving in a 
curve is M.s along the tangent, ami Mr-Zp in the radius 
of abMilnte eurvatme. Tim dimensions of this quantity 
are [MLT - j. 

vj iOl. The “vis viva,” or “ kiimtie energy,” of amoving Kiii(‘tic 
body is prop(u*tioM:d to 1 lie mass and the square of the 
‘Oil j* lint ly. adopt tlie same units of mass 

and velocity as above, there is particular advantage in 
dclining kimdie onciL'-y as //(/(/'the product of the mass into 
the s(|uaro of its ^pec'd. Its dimensions are [MJ/T""]. 

§ IOl’. “ Jbitu of chiinge of kinetic energy,” thus defined, Iluto 
is the product of the speed into tlui eompoiiont of iiccekTa* 
tioii of monmutiirn in tlie dinjction of motion. ^ 

For 

The (liniensioiis are [MlrT”’']. 

S 10 :;. Tin; “ >[iace rat,o of change of kinetic energy” is S|mce- 

'/P'D-M/;'- 

(/■ ' -J / ifs lit of it. 

ami its dinicnsions are [MliT’’-], tho same as those of 
“ force.” |0 1). 

§101. F(.rc(*,” ns we hpo already neon, i.s any cause Forco. 

wliieli alters a )) 0 (]y s natural state of rest, or of uniform 
nmtioii in a straiiilit iiiuj. 

Tlu*. tlirei* dements specifying a force, or tho three 
dements wlildi must be known before a clear notion of 
Tim forei' under consideration can bo formed, are—its plaoo 
of apjdientioii, its direction, and its magnitude. The jilacts 
of appliciition may be a surfheo, as when one body presses 
on another ; or it may be throughout the whole mass of a 
bod), as in I Ik; case of the earth's attraction for it. 

The “ nuasnre of a fonie ” is the rate at which 'it produces 
momentum, or the moineritiim which it produces in unit 
oi time, wliich is the same as what we have already called 
“ rate of diangn of moinentiim.” According to this method 
of measurenieiit the standard or unit force is that force 
wUili, ncthiu im the nnit of matter during the unit of 
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tme^ gmercUM the unit of velocity. The rli mentions of 
force are therefore [^^LT -]. 

Abnoluto § 105. Honce the ilritieh absolute unit force is the force 
unit which, acting on ono pound of matter for one aecoud, 
foroe, generates a velocity of one foot per second. 

British [According to the system, followed till lately in trcatiscs 
system, on dynamics, the unit of mass is g times the nuiss of the 
d standard weight, g being the numerical value of the 
acceleration produced (in some particular locality) by the, 
earth’s attraction. This definition, giving a varying unit 
of mass, is exceedingly inconvenient. In reality, stiindanls 
of weight sire masnes, not forces, M'hey niv (;in[*l(»yLMl 
primarily for the purpose of measuring out n d( linitc. I 
quaiUlty^i matter, not an amount of matter whii h shall [ 
bo attracted by the earth with a given force.] > 

§ lOG. To render our standani intelligible, all that has ■ 
to be done is to find how many absolute units will pnulurr, | 
in any particular locality, the same eH(M‘t as does graAily. i 
The way to do this is to measure the eHeet of gr.i\il\ ' 
in producing acceleration on a body unre>.isjfd in aii\ * 
way. The most accurate method is indirect, by nir.niN • 
of the pomluluni. The result of peiididiim eA[)eriiiic.its 
made at Leith F(»rt, by Captain Kater, is that tin- xelm it v i 
acquired by a body falling uimisisted for one sc* wnd is ' 
at that place 3:3*207 feet ])er second. Thti variatiofi in 
gravity for oiifuidegrce of din'crence of latitude about, tlif* 
latitude of Leith is only •0000832 its <»wn anuamt. The 
average value for the whole of (Ireat Ihitain <lilh is but 
little from 32*2; that is, the attraction of gravity tai a 
pound of matter iii the country is tinu'S lh«' tmcc 
which, acting on a jioiind for a .second, would g' nciat** a 
velocity of one foot per second. Tims, .sjuMkin- mmv 
roughly, the British absolute unit of force is c(iinl tu 
the weigiit of about half an ounce, 'riie nuuntitv ol 
32*2 feet jier second per second is usually called ./. It. ’ 
dimensions are obviously ( l/r *1. And, if M be tin* m i . 
C. O. S. of a body, its weight is Nb/. In the 
Rystom. Second system of units, the ab.solute iinii. of tnrei |m.i 
duces ill one second, in a mass of one gramim', :i vel.'.-ity 
cd* ono centimeti'e per second. 

S Forces (since tliey involve only diu'clion .iiid 

sontation magnitude) may be represented, as M'loeitics nrr, b\ • 
ol foroo. vectors, that is, hy straight liiu's drawn in tlieir diic- ■ 
lions, and of lengths proportional to their inagniiml'- > 
respectively. i 

Also the laws of composition and resolution of an\ | 
number of forces acting at the same point aie, a% v\e .-h. 11 
presently sliow 1 17), tlm .sumo as tho.se \\lii« h we h.iv * 
already proved to hold for velociiios; so lii.ii, wnli the 
substitution of force for velocity, S *311 is still true. 

Ooai- § 108. The “ cunipoueiit ” of a force in any directiun 
ponwits therefore found by multiplying the magnitude of the I ok-.' 
offeree, by the cosine of the angle between the direitions of iho 
force and the com|>onent. The remaining compmicnt in 
this case is perpendicular to t^ie other. 

It is very generally convenient to ve’^olve. in^*) 

components parallel to three liinvs at right angles to i m h 
other, each suclvj resolution bi.iiig eli'ected by niulli['lvin , 
by the co.sine of the angle concerned. 

The rnaguitiido of the resiillant of two or of thn e for.-, ': 
in directions at right angles to each otlmr i.s tlm .Mj'i.!r'- 
root of the sum of their .sijuares. 

^'enireof 109. The “centre of inertia or mass” of an> sy^iU rn 
of material particles wdiatever (wlicther rigidly conneit /.l 
with one another, or connected in any way, m- qnlu- 
detached) is a point who.se distance from any plane is 
equal to the sum of the products of each ma.ss into its 
distance from the same plane, divided by tlie .sum of the. 
masses. 

The distance from the piano yz of the centre of iiiorlia 


of masses ?/<^, <tc., wlioso distances fri»m the piano an 

j\y .fjj, etc., is lliiTeforc . 

2( ///./’) ' 

and similarly for the other coordinates, 
llj'iici* ils y Tioiu tin* plane 

5 A.' -r/i// i V. tf‘ o 

■ I'-- 

IS 1) Ky -i-iiif \ V tt , , 

iw .slated alinv»‘. A.i'l il ItnMly pi rpi inln ul n |.> iImI pi., 

(/I) 1 . \ ,1,1 ,!■: , ) ~( ) 


(/I) 1 . \ / ,!,■ ,!,! ,!■: , ) '■ ./■/ / 

ifl “ I "[ '\V '‘,/V ' ",;i • I i „ ' 

from wliii*li, bv nml: ipK nr i.\ imi ti.fliii'^ tli.O o i. 'I 

l.iiii'i’ of .r, //, : lii'iii (') »'.i II- ili.ii iln* ,iuu ol lln ihomi 

tin* p.irl of till* M i‘ 111 ri .1 *1 \ - 1 111 ( I lull i , I .jii.il l.j ill.' ii.iiiii- 11' 
in 1 iial dni*vt iiiM III 1 111 v. !|<.^■ -n > luiluti-il it thf • nil ii- o| m , - 

'I'lie problem ol llndiM-j: tin* n iilir of im rliiol .im\ giM-n 
di.stribiition of inalter i. a qm -.i mn of mcic nmf hcmatic.s. 
\V*‘ musl c.ontinc « iir.-oU, , i.i a h-w o,\:iiii|ih ; oj-In. And, 
iir.st, we may note, that v.Ju n a body I'l Tiiii..*lM.*‘d about 
a plane tin* ciMitic of iiartii mii-t nb\ioii-l*v lii; in thal 
plane. Thus, as an cllii* oul and a n i-lanu-ular pai.ill**l«* 
pi[H“d h;i.ve c.ich thrn* plant i>l .synin:' tiy, liii*Ii (*i*nln . ol 
inertia lie at, tli«*ir i-onln--, ut i'i.;iiri*, ^\i)l■M ilii*''e planc-^ 
moot. Again, it- is obvion-. I hat, it .i I)oil\ «*an In* diviilnl 
into [rails lln5 erntus o| ineilia of whnli h-- o-n a straight 
line, the (‘I'lilre, <it inertia ol tin* nh--'-* 's m that line. 
Thu.s, as a triangular [>1 ite may be jllvid d into .slijjn 
par«illol to one, side, evciy one of whit)* has it-, icnlre ol 
inertia at its iiiiildle [mint, the «*i*nti‘i‘ o| iin-ilii ol sin ’n a 
pl.ile is the jioint ol iijlej.si'efion of the I - '•rioj i.f lii.* .>idi‘.< 
fts distatme front any t>ne ^ide, tn ati d ba.,.-, i , th'-ieloie, 
onelhiidol tlii^ liciejit. A .idi., if a i i iani id./r [iM.eiiid 
(or Htrahedron) be ilividt'd into 1 1 laii*. u'.u -hi 1 ilaia 

[nualh'l to oiiv* face, tn '.di d a ^ b i ^'*, t !i • v ml i •- » I iia i li.i 
ol all i1m‘. .slices lie in ;i .‘'li.ii-jlit line lb in' tin* d:-tai.i*e 
of the ci'iitre of inertia fioni tin* i.; •* on- ;ni.,ih ol iln* 
hei ht. [ f the b*a*e be ol iiliVotle*! I'.ri'!, 't beili\n]'‘d 
liito triangles, ami tims tlje wlu-le pM iiind (oi imii--- inl'i 
1 ' ll ilieilr.i, tor e*n*!i ot whiili tin -aim piop. ii\ liold-*. 
Ib*l»enthe ((‘litre ol iin 1 1 1 l o| .1 p' i on n I di\id'-.dn* ion* 
joining the verti-N lo tlm •*' nti .•! im ill loI tin* 1- • in lln 

lat' » I. All ihi-' i*. ell tlm Mippii il io!i ih.J ll,. -ebd-, 
ticiteilof uie of imifoim dneitv. \\ i • n v. • d- al iglnr 

witli inoie cum[»le\ fomis la* v. ilb hot' ro t'laou i-i. die \'c 
iiiiist in <:eni‘i:il liavi; recouio to iiiojialnai 

rnr a eoiil illllelis Imlvw.* hill* 1 li'-s .m • 1' ’ 1 t --t m 1 . o.- 
pO'iV/i., :i 1 tin* poiiil . /, ♦Ill^l■nll■l . 4 fi .,'*>•" I'l-l 

lui Minl.i. 'I'ln* uiio 1 ill n I in' ■■■>'', I : i • ' I '• ! I 1 1 

I \|iri --'imii of 1 111 * fui III 

//'/, ■' 


I Ii'ie p T’l'pie,,. Jit 1 1n* .1 M ’ 

■ lf.nl ■: 1 liiolluli 1 1|i V. !n !■ . • 1 1 ,’, 

Tli.o, |u( a lioMi"-:. in u w' ' . 
1 Ilf i’ l-e HM ‘ Ilf pi lin* nl 


'I’ln' '.niie valiif wiiiiM i • .■'■'ei. 1 t"' 01. --n'l-ll'i 

in tin- ili.iiin 1 1 ll •-> i * f 1:, i'-ein 1 ' ' tin i" 

]•• n-lifular tu I ll-' !• - *1 i. 0* fioi - di. 

. . •■n- ol iiifiii L ul ,i!i\ i'.> i\ iii iv .0 1 ii- - l-t- 1 i] 
liu 1\ Inaiiug, in‘oi,-lv i ’ o:!' I 

1 l.’fillimig to tin- I-- •)'! - j.ln If, '-Iippu,.' ; 

1 puiiO pi opui i luii.il lo 1 i-.f 1 . . - 1 I - n f 1 1 uMi il'i- I i . r 
oiaOting loiimioM I ' e,i ll. ;..i-.ul nuni 1.,.. i 
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A uniform liemispberical shell gives 

x--ka 

by ihii well-known imlt due to Arehimedes. From this, by 
taking (*(010001110 hcmisphorioal olcinoiith, we may reproduce the 
preocaiiiig r<* 8 ult for « solid Ik ii.i-.(»!if]v in tin* furiii 




2Tr.i ti.t' , jc\ AiP 
\} ^ lia 


*2r.rV/.r. .r 


Here the iirst taftm- iind. i i.n li iiitogral sign is llio voliinK* of the 
heniispherioal oli inciii »»| la.lius ./■, and tli<' socund is proportional 
to its density. 

If tli(‘ d'-nsitv «'i a iliin unitorin splierical sIk-II be cvtirvwlH're 
pro]»orii..n;d i-ilii- invci^r enbe of tlie dislain-e lioni an iiitornal 
p(»int, ill'll I ' lilt ilif .-enlir cl inritia. For, if a double coiio of 
.siiiail .iiiL'lf biiMiiL; lluil jnunl as vertex, the volumes of 

the pdilicji'' ct llii* slicll whiili il elds <iut are as the sipians of 
tlieir di^l.iiiee^ tiojn llie veite.v. Unite ibrii inas.^t", an* iin ersely 
as lilt'll ili-Mi'tes li'ciii ibe vnle\. wliitii is thus llieir eeiitic of 
inn 11. 1 Till* wlntli- shell may be diviiled into pairs of elenieiils 
ioi iMt h o! w hit li lids is tint*. 

Till r>‘ai!i*r ni;i\ ftisilx prove that, il the tli*i,'-ity t*f a solid .sphere 
b«* irntisily .»s ihe iiftli pewer of tin* distance ironi an (‘xlenial 
jicint, tile “ eli iMiii* iiii.i;‘e’’ of that p )inl tin* i ' ni ni o] iiifilia. 

It may be ]»rcvt*tl in th** la.sl twtj cx.amjdcs that this jaunt is 
not nu lely tin* ct-jitu* itl inertia cf sinli tlistnbniions cl matter, 
blit lh..t il is also a lliif “ endie cf gia\ il " in the snise that tlie 
vIjcIi* atliat l.>, ami is at tiaotcd by, aii_\ ether hotly whatever, as if 
its whole ma>'! wen* eonfeniiatctl in this pciiit. 

S 110. liy inlnuliiciiig in tlin (kdinition of moment of 
veloeity -0)) tlio nniss of the nioving juirticle as a 
factor, \Yt.j luivoaii important element (*f duiamicul seience, 
the ** moment of nioineiiluiii.” The. Iiinnh of coinpossitiun 
jiiul resolutmn are the sanui as Ihoisc already explaint;d. 
Its (limensioiis are [.ML“T‘^J. 

,^111. A force, is saiil to ‘‘ tbi work ” if it moves the body 
to which it h ajiplied ; and the woik done is measured by 
the resistance overconn', and the sjmee through whicli it 
is overcome, eonjointly. The dimensions of work are 
therefore [.MLT -. L] or [ML^T"*], the same as those, of 
kinetic energy. 

Thus, in lifting coals from a pit, tho amount of work 
doll' is jirojKirtional to tho weight of tho. coals lifted; 
that is, to iln.* form* overcome in raising lliem ; and ul.so to 
tile hidghl tlinnigli which they are raised. TJie unit for 
the. iiicasureineiit of work, adojded in juactice by Ihitish 
engiiuer>, is that rcfjnired to overcome the weight of a pound 
through the height of a foot, and is called a “ toot-pound.” 

In jmiely .scii-ntilic measiireme.nts, tlm unit of work is 
not tho foot-pouiiil, blit the absolute unit force (JJ I0i>) 
acting thrmjgli nnit of length. 

If tin* widght be rai.sed obliquely, as, for in.>tanc(', along 
a smooth inclined plain', the distance through which the 
foi'c»* ]j«m to be overc(/me is iiicreu.scd in tlic ratio of the 
h riL'tlj to the heiglit of the jilam* ; lait tlie force to bo 
overconn* is not the wliole Weight, but mily the resolved 
part of tliowtiglit jiaralhl to tlje plane; and this is less 
than tin; in the ratio of the Indglit of thii jdane to 

its length. l‘,y iiiiilf ipli ing tlioe two ex[»re‘'.sinn:s togetlicr, 
we fimi, wf iMi'.dit e.vjiect, that tin* amount of work 
required ion li.ji,i.n d by the .substitution of the oblique 
for the veitn.il patli. 

(baifially. if ' b' the path of .a jniiliflf, S the timgriitijil 

ctuiipcnt lit lit 111* I'ij,'. the. work ilojjc oil the juirtiflti 

bt'tw'LTii liny l\»c j.oiut II! i! - jj.iih i.*, 

/S./S, 

tak<*« b('l*vcfn lindt-i t'cp. 1 . 1 The initial .'ind fimd position.s. 

Iciffi'O'd to rii't.iiignl.M in. ioi . it [- fiv\ o, bylhcl.'iw 


during an indefinitely email displacement of the point of 
application ie the product of the resolved part of the force 
in the direction of the displacei^ent into the displacement. 

From this it follows that, il the motion of a body be 
always perpendicular to the direction in which a force 
acts on it, the force docs no wo^k. . TUm |he, mutual normal 
pressure between a fixed and a moviw J^dy, the tension 
of the cord to which a pendulum is attached, the* 
attraction of the sun on a planet if tho planet describe a 
circle with the sun in the centre, aU'^es in which no 
work is done by the force. 

In fact the geoinelrii'iil condition that of X, Y, Z l 

shall be perpendicular to fh is ' 

lit; (Is an *;* 

and tins makes tin; above exj>ression for the wotki^sh. ■ ,1 

Si 1 1 Work done on n body by a force Hs, always showit 
by II corresponding iiiercasc of kinetic energy, if no other tnai^y pt 
forces act on the body, which can do work or have work 
done against them. If work be done agais^st any forces, i- y‘..' 'v 
the increase of kinetic energy is less thaj^^ the former , . " v. 
ctise by the amount of work so done., . lu. Virtue of thi^^' 
liowever, the body jiossesses an equivalent in the form^ 
of “ poteiiiial energy,” if its physical conj^tiohs are such 
that those forces will act equally, and in the same direct 
lions, when the motion of the system is tieversed. Thp 
tin r(‘ may be no cliange of kinetic energy produced, am 
tlio work (lone may bo wholly stored up as potential energj 
Thus a weight rcijuirts work to raise it to a height, ; 
sju’ing requires work to bend it, air requir^ss work to Com 
pre.ss it, ttc.; but a raised weight, a bent spring, compressei 
air, ikc., are stoirs of. energy which can be made use of a 
pleasure. / • - ■ 

An an illustration of tlie calculation of work, take th6 .®«»mpJes 
folhiwiiig que.stion. . * ^ cfwork.. 

Suppose one end of an clastic string to be attached to i ; 
ma.Ns r(j.sti!ig on the ground, what amount of work must b^/:'.; ’ 'i '' 
done, in raising the other end vertically, before the mimte ;• 
is lifted ? . ' 

If X be at any instant tho length of the stringy / its :• 
original length, its ten.sion is . . & ' ’ 

-I 


E 


Hence the value of x, when tho mass is just lifted, is 

where W Ls the widght of the moss. 

The wdiole woi k done is the sum' of all the elemental 
instalments of the form . . . 


lift?* 

i ^-dx. 
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of ifvilutiun ol f r«'** , ;> 1 1 • - b.-fijj,u> 

\vlii;ji, X iljlfKi COlJJpDlJt'jlt b»r'f Jit i!li 1 \ii tllf .,\U I it'. 


These must he sumTiied up from tO 
the result reipiirod is 

w -y 

■ .... 

It is to be »b.sm’ved that this quantity! b®Co**'®® less jli 

proportion as 1:1 is greiitcr, the less ci^nsible is "'the. 
string. 

An int' p-.Niiiig v.iriiitidii of thi3 question, consist in supposing 
till* iijqKT cud of tb(; hiring to t)e attached to the rim of awheelr 
I rough eiioii^^h l(» jncwiit Kliiijiing. Here the various portions oi 
I ili(! string nn* wdunij on in a, more r«id more stretched state as the 
i ojicnitioii jiniciTils. ^ J.;, v., 

I At any stage r»f the ojieration let x be the .ijl^ltretched length of 
tbc part alrmidy woiiml on the wheel. Th^ tension o! the free part 
1 is then • ' 


g 1 1 2. Thus It appears that, lor any force, the work dona 


/-a 

During the next (ilcmcntary step o! 
wound on. Hut its stretched len^h i 

. ■ 


■ pracess a portion ax is 
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Honce the oloment of work is 

* 

This must bo integrated .bplween the li^ta 0 and W of 

■' ' '' •■■’■ '• 'wV'" 

orfromZ-a!«;toi[*^5C«g^^ ; and the result is 

.yilT^ + Eloggl^)-, 

whi(jh, when E is Vieiy compared witli W, gives the pivvioiis 
result. , : 

Furth^ CommmU m the First Tiro Laws of Motion 
fhy&aX < §114. Wo are now prcparrd to cuiiRiJiir, more dosoly 
we could at starting, the bearing f the varimis daii>t;s 
each of Newton’s Laws. Thus, from the lirst law wo 
^ may draw the following immediate oonsoqueru iN. 

V' ’ The times during which any particMilar body, not com- 
pelled by force, to alter the speed of its nioticuj, pas'^cs 
tlirongh oqui^ distances arc ccjiial. And, again, every 
■■ other body iii^hei universe, not compelled by forcti to alt« r 
^ the speed of its motion, moves over etpial ^li^t.lne^^s in 
> fluccessive intervals, during which the particnl.ii clioscn 
body moves over equal distances. The earth, in its rnta 
.. ,tion about its sxis, presents us with a east; of nmtion in 
' which the condition of not being cotni)eHed by force to 
.. alter its speed is more nearly fulfilled than in any other 
which we can easily or accurately observe. Hence I lie 
numerical measurement of time practicaHy rests on ^lelln- 
;'-'.*ing “equal intervals of time” as times dnrimj whirh tlw 
, earth turm throw fk ei/ital aiif/Ies, 

•. 5 11^* been objected to this statement tlmt wo 

begin by defining uniform motion by the dcscj-iption of 
eq^ual spaces in equal times, and then employ thi.s d« iltii 
‘ tioh as a mode of measuring e(|ual times. The ol.joctinn, 

* however, is not valid ; for, if wo agree to measure ripisil 
intervals by the undisturbed motion of any one phy"i'’ii] 

‘ mass, we find that in the successive intervals .so dotermined 
. ' all other absolutely free physical masses deseriho successive 
eil^al spaces. ^ 

Heasm § Ito. Again* from tbo second law wc. scm; tlmt, if wo 
of • l|nultiply the change of velocity, geometric.illy deterfoine*!, 
-'" ■'A, .^by mass of the body, we have the eluingc of moUon 
i (§ 99) referred to in the law as the moa.suro of tli*' force 
which produces it Tn the stutoment «)f the second l.iw 
.there is nothing said about the actual motion of fli-* body 
' tteforifi, it was acted on by the force; the. .same fouc will 
•’ produoo precisely the same change of motion in a body 
■' whether^ the body bo at re.storiri motion wdtli any veloc ity 
‘ whaitever. Again, nothing is said as to tlie both being 
under tho action of one force only ; so that w’o may lo-ii-ally 
put part of the second law in the following (apparently) 
amplified form 

When any forces whatever ^n<i on a hody^ thru, v'hrthrr 
thehody he oriyimlly ot rest or moriny iri/h any n Jonty 
and in any direction, earh force yrotinres in thr Jnnty (hr 
expkct change of -HOiion which it would hare yrodmrd it if 
had acted singly on ih^ hnhj orljinatly at rest. 

1 117. Since now forces are measured by the change-^ of 
posUfoi niotion they produce, and their direction.s assigned liy the 
directions fn which these changes are produced, and .since 
the changes of motion of one and the same bi»dy arc iu 
L^^the directions of and proportional to the changes of velocit y, 

! U single force, measured by tho resultant change of vcdocily, 
and in its direction, will bo tho equivalent of any number 
oi simultaneously acting forces. Hence 

The remdiant of any number of fmres (applied at our 
pomtj is to be found by the stym^ geomeiriml pnMrss as the 
reetUtofU of any number of emulianeous velocities , . 


From this follows at opce (§ 30) tho construction of the 
“parallelogram of forces” for finding the rcoultunt of 
two forces acting at the same point, and the “ polygon of 
forces ” for the resultant of any luimbur of force.s acting at 
a point. And, .^o far as a single partich; is ccaicernod, vro 
have at onco the wliole subject of Statics. 

§ 118. Tho .second l-.iNV givc.s us the iiuiiins of measuring Mi^asure 
force, and also of moii.suring the mass of a lnuiy. 

For, if Nve eonsiilcr the actions of various; foices 
the saiiio body for «-i[ual times, 'we ovidc.utly have clian'jcs 
of velijcity prodiici-d which an; projiortional to the iorci^. 

Tho changes of wlocity, tlicn, gi\e us in this can. the 
meaii.s of eom|i;)rim; the. m.igiiilmlcs id dilleicnt foicis. 

Thu.s tlie speeds acijuired in one .second by the .simc, mas-s 
(falling freely) at dilb icnt. p-nts ot the earth's .suil’acc giM; 
us the relative amiumts of the earth’s attraction at these 
places. 

Again, if equal forcis lu' exertr'd on dillerent bndics, 
the changes of velucity [anihiccd in eijual times must bo 
inrrri^th/ as the ma^^is ot the Variniis bodies. Tliis i.S 
apiu'oximiitely tlie case, for in-^tanci-, witli trains of various 
lengths drawn by the .same Incnmotive. 

Again, if wo find a case in wliieh ditlVrcnt bodies, each Gravity 
acted on bya force, acquirein llics.imc time the samechaiiges 
of velocity, tho forci*s mii.'^t be prii[»nrtinn:tl t<» tho mas.sc.s 
of the bodies. This, when tin- icsi.daiicc of th(‘ air is 
remosed, is the ca.se of falling bodii .s ; and from it w'e 
coiielmlo tliattln* trciyht of a hody iu any 'imu. lornJdy, or 
the force with which the ntrJh af/rorfs if is pr<iporhona( to 
its mass. Tills is no iijriv Inii.^m, l>iit an important pait 
<)f the grand Jriu* nj t irarlfiiflou,, (JiaNity i- not, liki3 
magnetism for iii'tanci', a force diqumding on the quality 
as vvidl as cm the quantity of matter in a parlich*. 

<11!). I.t ap[>e.irs, lastly, from this law that overv 'Hmsln- 
thct'rciu of kinematics eounectei willi acrid ration has its 
counterpart in kincti<-.s. Thus, f »r ln^tao•c ‘>‘»). wo 
see that the force under whieli a [Kirlit.le d'j.-ctibfh my 
curve may be resolved into two mqioiaait ne in ' dies, 
tangent to tho curve, the idlier f<oro/'ils the centre of cin- 
v.atur?, their magnitudes being the lalc ot cliunge ot 
momentum in the direction of motion, and tic- product ot 
the inomeiitiim into tlie angular vedocity about the ei litre 
of curvature, rcspi‘ctively. Iu the ca^e of uniform motion, 
llm lirst of these vanishes, or the whole t*vric is jinpen- 
dicular to tin* direction of motion. Win n tin re i- no loice 
perpemliciilar to the direction oi niotii'n, time is no 
curvature, or the path is a. .straight line. 


Ihans*, if \vr n lIh' fi>ri'i s .n tih^: 'lU .i ji e I .i !<■ d m, 

wImk**. rourdiiiMl ' s ari* *, iiil'> lliii” if -i.iii • I'o ■ 'Mi j'l'jn'i'ts 

Y, Z, we h.ivu tin- . (pi ilimis «•! nrni:iil\ ov. ii l>\ M.i- 1 e.i ni, n i/.. 


r/V 
"/// ’ 


X. 




V, 


7 


In several of the i‘\ inipl* s lii- li lull ) *i>'^ pMl hm'-j w ill lio 

Minn'wli.il siinplirir(l hv .(-''innin ' iimiiv a ^ lie* •*! tin- iiiiodiig 
p.iili'de. Will'll tlii-^ d'Mii , i! i-' ..'iiii'-l iiees i onvciriciit. 

!•» .issinne X, V, Z ;i.s tli-* e'lMip.ui' n! I'lp'-seii c//// ni.is>», .iiid the 
[aevious etpiiitiojis Ikm oiiie 

: '/vX, , 

///- 


fnun which n\ inav of < .mU'*' !>■' oinilti'd. 

|.Si>nie ( (•iilii'.idi! i- dh. 11 ml iimIh.'ciI I>y the division cf |..i\ mio 
eleraiing” and *‘(iii'\ing” toio-^ : md ii n . \ cii d - a- 
Sion illy that liie Iohiiim ,iie ol *oo\ aiitl tin' lilt' i (t -r linear 
dinieiisiiiiia. 'I’lie bu L is, however, tluit an eipi.ilioii -u. I. a-. 



may hi’ iiitev]>retiMl either as dvn.nnieal or :c- nioodv UnarMatical. 
If kilieiiKttical, Ihe nioaiilngs of the U-rms .ov .do i.ei ^ , ii dvn nnie li, 
tile unit of mass mud I'e uinliastiiDil as a ‘ ■ t. r on tie Iifl-lnml 
.side, and in thatea.se X i.s the .I’-coinpoM’ ni, [" i lu-it i‘f ma''.'., of 
the whole fon e excited on the nioMiig ]'od\, j 

If Ihcif he no ueceleiutiou, we have of eomse 'e(|ui!i!niuui among 
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tin' Ion 1"., II.'iin' tlH! ot motion ol a particle arc (‘luuigod 

jii(o rlioM' o]|c<|iiiIiln'iuiu i^y puttin;^ 

n, 


ih- 


Sl-O. Wo liuve now all tlnit i« noccssnry for the 
dynumir.s of a singli^ j.mrti v.illi cxcoption of the cxpori- 
niciital Jaws of frictinn. TLc-c, veay ijt'jiiiy they were 
est.ihlislu'il by (’uiilmiib, wc will ik^w give. 

IV) jn'odiice .slMiii.; '»f on** tl'il fneed solid on another 
roijuii'es a t:ing»nii,il lone wliich is directly proportional 
ti) llie iioiiii.d I'll "i'e ]>i‘t\Neen tli<i .'■\iilai''*s, nial \vho.''e 
aetind ni.igml a-li >' IojmkI from this [•ns^'iire l»y means of 
a factor cill.<l iln* “ cocilicicnl of slalicai hiclioii/’ This 
em*liici<-i'.t lii}.. !:ii n'poii tin* imlnre t»t the solids, the | 


fon;e in tlie direetion of llie lino joining them, and ot 
niagiiitiide depending on their masses and their mutual 
distance only. See Potentjaj,. 

S 12 t. When there are but three forces acting on the Exumpici 
particle, their directions to dvo eaiiilibrium must ubviou 


be in one plane. For, if the third wore not in the 
of the otliei* two, it would have an uncompensated coiii- 
poiient perpendicular to that plane. Hence this case is r 
always at once reducible to the triangle or the parallelogram 
of force's; and the iiiagniludes of each of the three forces 
arc- iv>[n‘elivcly proijorlional to the sines of the angles 
between the directions of the other two. 

'I'lius, wlicn a pellet is supported by two strings, as in 
tig. dl, wc. may [iioceml as follows to dcteruifcie their 
tcM*<ions. Let be the pellet, of 


ol -miimjI }|I 1L^^ of till' MirlacC'. in emilact, ami the 

junmini of (illow, oil, Ac., with which rhev have been | xveight W, and let A P, 11 T be the strings 
Miieaivil. II mI-o dc|ieii«b; upon the time during whi»*h i nttached to points A ami Prospectively 

tlic\ li i\.' } Ici'l in coiil ict. It i^only in exlreiiie case.s ! their tensions be T and TV The 

di p' n.l. iil oil tlic lUi-L of the siniiices in cont.u'i. i\'in.irk al)ove .show 5 tliat the strings 

'■ lilt. When the bace.s :ip[>lit'd an' iii'iillicimt to pro- j nin.'^l hung in a verticiil [ilane, .since tlio 
dm‘e .-.lhliilL^ the w hoh- i.i.ioin.t ol liiclion is not e.ulled \ fmee W acts in a \ertical line. Since 
into play: it is called ont la an amount jii4 Milliciciit j A, P, and the length of the strings are 
In b.vlama; the other It-icc^ Thus tlicre are Iw'o (jiiile | uiven, the figure is perfectly detiliitc. 
dnliiicl }uobli iu.'> coiiiiut.'d with tie* 'tiitn ot liiction: ^ J)raw Py vertically upward.^, and make 
ihe lirst, to lietcimim' tie- amount of liiction ejllcd oilo j jfs length reprc.seiil, on any ussunied 


’N 


/• 


pla\ iimici given circiini.'-t.inees ; tiie second, to tind rhe 
JimititiL' cinamistaijces under wliicli, with fiiction, eijiidi 
brium i.s p.i.s^ble, Wlien nioiion is pin»lnced, there is 
.''till liietimi (iio\* called “ kiliclic *). It follow’s 1 1m s'liiie 
laws a.'i doe.'i .‘■lafical liietnai, onl\ tliat llie eoctlieieiit, 
which is approxiiimtely ndent of ihe \»loeii>, is 

uMially cou.-.iileudji} le.--. than tlm .''latieal euetlieieiil. 

of (I J'ailtrfr, 

J>y ^ 117, force'- acting at tin' .-ame [mini, or on , 
the >ii!ne matt rial particle, aie lo be compounded by the | 
.-aiiic laW" . 1 -' \elnciiie-. Tlicrefon^ the :inii i*f llielr n*- | 
.'■olvi'i jMit < in .m\ diiectinn nm^t Mini h it tliere is mpii- 
lihiiiim : will 111 " the iii"<.->.iiy .mil MiiUcii lit conditions 
an: foiii") l'\ n-oJ\inj in threi.' direelion.s at right angles 
til oil. another. 

Tile', lollow al'^o diiecflv irmii yewlons .''t.itenient with 
regard to wor)., il \\'- M.p| ■» e the particle to ha\e any 
\iMoi it\, I iin-t.ii;l in diui-tinii and nia ni! nde (.ind by .; <> 
this 1 “- the uiijv 'eiiciMl .'.ujipi'-ilion we can niak»-, .^inee 
;ilp.-'*]ure h 4 li.o. I"i ns no imMiiing}. For the woik done 
in . 111 ’, tmi" i-. the piodm i of the dl-pliei-ineiit dni'ing 
tliat lime into l!i.* a!.’ ■) r.il" -nni of iln* eilective (oin- 
p.m-'lil> ol tlirajipli'd (oiei , and tlieie, is lio I’liailge of 
kimlie elier-M Hence, flllS 'lllll mu.4 VUlli.Nh ful’f/r/'// 
direction. Pi.ictically, a^ my di>p!iiCA-iiieiit may be, : 
)( -^•,J\eil into ihi.T, in any ihiee, ilirection.-; not co[ilanai, \ 
tn*- of rh’-work ioj' any one .-.ncli jset of three j 

MUiii i'll ill* t literloii. [tul, in general, it is conviMiient 

lo a-'.;nie ihuii in dii*'etioii> at right angles to em h other. | 
ill liH.. 1oi tin. ei|uj]iijiium of a maleri.il particle, it is j 

70 '^ a l.i] -'//-V-b,//, timl tlie (a]'Jeb;,iie) j^ums of tliu i 
applied lor- ' . i. -.hid in aii\ one m-I ol ihre*: reetangnlar : 
directions, .-honl.l \:iiil'^h. ‘ 


Fig. 34. 


Tin 
, V, 

lii*' Im- 


/ 




I'l.i'' ll''" 1 ' ii!t tli,it, if A|, V|, X|, 
i; Mj Ml 1 1> ii,iil« I 111 lilt l lio * .« o ol 
■•II I ',■• |nil 1 ll . v.i' ijiij .! it iv«*. 

1 ^ 0 , V / , (J 


.scali',, the valiu' of W^ Draw yft 
p.iralle] to A P, and let it meet PI’ in jl Then [iy represent 
T, ami L’/f rc[)rc.sent.s T', in direetion and also in magni- 
tudi', on the .same, scale in which yP represents W. This 
• Mse leaiLs to nothing but the determination of the tensiuria, 
r-ince tlm form of the tigiire is definite. 

Next, let one of the tensions be given in magnitude. To 
etl'eet thi.s, wc may .>u[ipose the end of Til not to bo 
tautened at P, but to puss ovi'r a smooth pulley and 
i[»port a weight. (J. l.et fig. iir) represent the state of 
eijudibrium, and h t tlie, .same ronstrue- 
tioii as lietort* be nimlc. Then we must 
Iliac yP: m*, writing it 

in ternis of aiig’ 

.via A I’l» . .sill A 1*7 ; : AV : Q . 

A and P and the dlieetiun of yP 
lieiiig given, this datum .siillices for the 
drawing oi Llie ligiire; /.c., for the 
calculation of liic angles. A little eon- 
.4deratioii will show that, however small 
(I lie, proviiled the idling supporting 
it be long eiimigh, there i.s always o//c 
' ifi unite [losition of e(|nilibiiuni. Tlie 
i ai'iuaJ culculalioiis in such a easea.s this 
I an* troubiesoijir. It-wascho.sen mainly 
I on that uccniiiil, .-^o us lo show, in a 
! simple case, how [uire geometrical pro- 
cc.-iM’.s may occasiunally save the ncces- 
.^ity of a tedious tng<)noi;iictrk‘iil in- 
\e.4igation. Put a .still .simpler method 
will 1)0 alterwards explained, vi/., that, 
for a [lo.-^ilioM of .stfdde eijuiiibriuni, f 
the [Kill iitiul energy mu.st bo a minimum. 
liH to otir ixample, wm see that any downward dis|)hieo- 
iieiit of piodnees ail Upward motion of P. P>ut when 
AP is nciirly vertical the vertical displacement of P is 
j iiidefinitidy .Mtialler than that of Q, bo that Q must go 



Fig. 36 . 


' p • 




p 




Fig. 3«. 

Now, to apply 


\V)m /Ml. 
P, wiili dm 


I .iii-iM-l rl.nc iMiosnlt.uiitui/o j down. On the other hand if, APB bo nearly a straight 
'!• ll fi •'! line, a ilis[)l:ieeinent of P produces an indefinitely smaller 

iV, IV xZ). displacement of (j. Honce P must go down. And these 

I > ll ij.iive, .series uf example* of results arc in character independent of the relative magnb 
tlie lompf sition ot torei*. cling uu a single particle is tudes of P and Q, provided both be finite. 
ll^rlli.•^ln^J by the theory of Lntiiiction,” where e 4 ich particle Finally, let both teusionB be constont. Here we must 
ut the attracting nu^.-. upon the attracted particle a imagine pulleys both at A and at B (fig. 36)) with weights 


I i.M'il ■ . 
f J I iKli'i 

Fa 

1 ’215. By far tin- in" 
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to;; 


ti and Q attached to the ends of the strings. But now 
we sec that we must have the limiting condition 
lt+Q>W. 

This is mei-ely the geometrical condition that 

P0+J37>r7 

Here the mngnitudes of all three sides of VPy are given. 
, Hence its angles are given, and the solo position of cciuili- 
briuin is at once found. ^ 

Partinlo § 125. N ow take the case of a particle resting on ii snrfuco. 
oriiixDfl As we arc concerned only with the portion of tlu*- surface, 
fiurtace. immediately contiguous to tlic position of the partir.le, we 
may substitute for it its tangent plane at that jH.int 
of couraeiat singular points, where then; may bean intioiti; 
number of tangent planes; but such cases ue do not, con 
sider). Hciico the problem reduces itself in all casi-s lo 
that of a particle resting on an inclined plane. 

If the plane be smooth, the })arlicl(; cannot n ii'.ain in 
equilibrium unless some force is present to pn'.cnt 
sliding down. Let us suppose it to be sn]»|»urieil Iq a 


the friction will sulficeto prevent slnlmg >!.»?•; joid loou- An^i 
Is called into t»lay as the inclination of the [daioj iiiciea^< riquis^v 
and tiuiilly when 


force, F, acting upwards along the plane (tig. d7). 


Tlaii 


taiia*”M 

the particle is just about b) slide down Tins idt :i, 

taken along will; Coulonib\s results (]' 1:10;, to .l 

very easy nu*tlu)d of di'li'rmining lIi'* cm lln u ni ol lii' tinp 
between any two sul)btiince.s. The liuoling ;ingle <1 

by 

a i.oi'V 

is cal]ed,oii accminl i)f iMs [iroperly, tie’ “an-li i-t i' [•"•i'. ’ 
Jji-t lis now .-.uji|’osi* t]j(; partiejf to ]>e, iii ji.o !, 
siipporteil by an ela>'iii‘ filing liAcrl at a in lli*’ I’l 

and lying in the liinMtf i^.'-i-ite.-.t slo['< ('riil- moditit .ili^-'i 

is iiitrodnred to show ilie ii:ilniv oi e;iM- in which llnic, 
aiv /lini/s betwcJii Vvhith cunihlunni )■ ptv.'ible.) We 
a.ssnine “Hooke’s Law.' \i/,th:ii iIk* ti'nsion oi arj tT.i lic 
siring, dr.iwn out iVom ils nalnial |en;;lli / to length /', is 
expresaetl by 


i: 


\ 


Fi;^ 


we have tlirei* forces at work : 
the weight , P acting vertically 
downwards : the sup[)orting 
pressure of the plane U, w^hiclj 
necessarily acts yjrpendicularly 
to'" the surface ; and the third 
force, just mentioned, which 
wo see by previous considera- 
tions must bo in the jdaiio of tlie other two, an«l rnn.^t 
therefore lie along the line of greatest slope ot the [tl.me 
Wc might construct a triangle of forces as in the [uesioiis 
oxauqdes, but wc w'ill now vary the jirocess, and n ^o|\e 
the forciis in two dire<!tions at riglit angles to ojie another 
in their (jonmion (verti(;al) plane. 

Lot a be the angle of iiieliimtion of tlie plane to the 
horizon, then the algebraic sum ot the <'ojnponent^ of th»* 
forces must vanish Uah hori/oiitally and vertically Tins 
gives us th(‘- two conditions 

FcoMa- IvNlha- U. ILsiiia I 0 

From these we obtain ut once 

F‘ I'sitj a, K - Pcosa 

Now the choice of mutually jHirpeinlicular direction*; in 
whieli to resolve Nvas at onr option, and wcsi’o that had wi‘. 
chosen to resolve and fh'rpnhh'rnfor (n the plniit* we 

sb<nild have obtiiiried tlie last two equation'^, wliieh ar.* 
eiiuivaleiit to, but simpler than, tlie former one-, wlii* h 
wore obtained by resi)Iving horizontally and \eitieally. 
Theoretically speaking, it does iiot matter which sysli-ni 
wo choose; in [)raetice, however, it is well to select the 
directions whieh w’ill give thu rccpiired results in iln’. 
ftimplest form. The full value of a proj)er selection will 
not be felt till we comi; to the statics of a rigid snlid. 

Friction. If we suppose the plane to be rougli, friction alone may 
Bufiice to develop the requisite force F }>ut the utmo.*t 
value of the friction is (S J*J0) yw.lL Hciico the parliHc 
will bo on the poipt of sliding if 

ju.lL- F ' Fsiiia. 

Divide thu nienibers of tliis ei| nation by those of 


tin •i*‘ti»‘alt\ 
t hi h ii'.'l h (•) the 


where K is a di’linile cnii-.ianl, lepn 
tin* ten.sion wliirli woiild jii.-i iloiil 
st! ing. 

Onr e(|natii»ns are i \:ietly the 
F eniisi.sls imw i»l' two pint*., mie dii'' lintii'ii, tin’. r 
tu the ela.‘di<‘ity <•!’ the stiiiig. Thu- 


brlnp . i.llL I hat 


K K.L 


I ’.sill ii , 


i: I’.w 


\nw, w'htn 
we Jiave 


slidim 


about tn euli'lei. Ii; » «t"\\l!WUlds 

\'l 


If the particle is abuut to be di.iL’i'ed ti[>wahl.-, 

K, ;ih’ 

llLiiia; for the two extrLiiu; [to^IlioMs ol ( qnilibniiin 

/ 


.ljul% 




Hence the limiting portion- ol njiiilibrinii. «>i‘ the pailii h 
ari’glMil by itsdistaiiec jroiii ihe lixed elid of the -liniL 


' -r p a-p at "'la' 


i', tv j nil - the 
11 la r I'l 1 111 1 Ilf 

In iiilt ) Mil 


/''i 

/ ■■ \ 




and wo find 


Ii • Pens a, 

ju'-biiio. 


Hence, so long as the cooflicient of friction is gr(*ater than 
the tangent of tho inclination of the plane to the horizon, 

' Woliavc iiHaumcil hore, what, is properly part f)f the results di tin* 
third law of motion, that the, te.nsiou of a weijjhtless htrinji. jaeMiii; 
over a smooth piillny, is iu tlio (hruotiou of its loogth, and of tho .same 
amount at all pointi^ 


If /' l»c less than the sinalli r nl tl,- 
jartii-le d.jwn , if it l)r -renter th.Jii tin 1 
leii.^ion of the string pulls the p. rMi'le iij'. 
positions the full a\.iihib]e tiiein.i i- i;o| (mIIuI inlu ]•!. ;, 
Xext, let a sm.mH rin- IMie. .'Libe 'M.irli, J i*. .uie 

end of a string. I.et the >tiiii'.’, mmid i\W' meniii 
piilh'Vs I», i\ at dilfiient p unts, ihui be p.i-M 1 lliioujh 
the ring, then ruuml two rm-ie pMlh'\s H. Ig ami thr(.iii.‘li 
the ring again, and so on,- the otle i end being eitlnr 
fastened' t;> tin: ring or 
atltiehed to a iixed [loiiit. 

It is required to limi the 
position of equilibriutn <>1 
the ling when tlie sii ing 
is drawn tight, by njn’i-. f 
ingoii the lap of it bi hiiul 
two of the jiulle\s. ''' \ 

This iscipUMilent, fiom 
the [»li)sieal [)oint;»f view, ' ‘ 

lo linding the po'^ition of e<|uilibrinm <if a piiliele -leti d 
on by a number (tf o/wo/ forces ein'li dirnlul Inwards a 
given point. From the geometrical }mi 5 mi et \ii'W its 
.solid i(»n obvioiislv an.swcrs the question, “ Foid ih ■ point 
the .sum of wh \se disiances from ii imirbei <•! ev\eu point.s 
is tho le;ivst po.sslole." The ]»oints need not Ii'* ’dl in one 
plane. Thu solution is, from the i»olygoii ui tuice >, that iii 


r-j.nii- 

I" iiii I 

wUV .1 

,\ -niii 
of n;n i] 

‘ li'O I 

to 


\ 
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InJetfir- 
ininatH* 
ness of 
solution. 




Plane 

rough. 


the equilibrium position the laps of the string, from the 
ring outwards, are parallel to the respective sides of a 
closed equilliteral polygon, taken 
all in the same direction. That c 
the solution is unhiue will be 
at once by considering a 
iiicrit of tile ring, for tlie UNultant 
of the forces obvioiislv leiuk to 
diniinisbthe dis[>lat!C'iJienl. Wlieii 
there are but tliree forces, their 
directions must be inclineil at 
angles of 1‘jO 'to (»ne jinotlier (fig. .’lO). Thus we have 
imniL'diately tliesolulion of thecelebr.iled geiunetrical pro- 
blem, “Fiiiil llie [M»int'the sum of wliose distunees from 
three giNeii [toiiits is the least po.ssil»le.” 

5^ I L'^S. II, in the first problem of 1 '2 \ above, the particle 
were sii|ij'ortc(l by three strings, instead of two, each 
attached tn a fixed point, we should first have to assure 
om’.sel\i-.slhat all tliriH! arc brought into play. For, if not, 
the problem is reduced to tlie former case. The obvion.s 
condition is that, when the tlirec »t rings are simultaneously 
tight, and the points of su.spciisinn arc not in uie vertical 
plane, tlie particle. supported,shall be situated niflih the 
triangular [U'lsm formed by vortical planes passing tlirough 
each pair of points. If this condition be satisfied, the pro- 
ces.s tor determining the lensituisof tlic strings is merely to 
construct a parallelepiped, three of whose edges lie along 
the strings, w'hile the eontcrmiium.s diagonal is vertical. 
This leads to an obvious geometrical construction; and, 
when it is canied out, the lengths of the various edges are 
to the diagon d as the convsjiondiiig teaisions to the weight 
of tlio particle. When tlie thria* points aic in one vertical 
plane, iu»tliiiig short of iidinitely jierfect fitting will, in 
general, bring all throe strings simultaneously tiglit ; .and 
in this case the ])roblcni, mathematically considered, is 
indeterminate.^ \Vhon the .strings are sufiicieiitly exten- 
sible, all will be brought into play; and, with .sutlicient 
data, the problem is determinat(i. 


Sliding 
on ill* 
cl ini'll 
plane. 


Jdthtirs of <l ft'lih ())}(• Dfffm of Firnhm), 

S; Here the motion is rectilinear, or at lea.st take.s 
place in some assiened curve. 

The simple.^! ea e is tliat of a, falling .stone, when th(5 
effect ol the resi.-Uinc'' of the air i;* set aside and the 
accelention dm t" .gra^ily i^ reckoned the .simc at all | 
eh'N.itions. Tlih has already l)cen treated with .suflicieut | 
detail as a mattia* of jiure kinematics, 20. 1 

l.'Ki. Will'll the particle, instead of falling freely, is con- I 
strained by a’siiiooth inclined plane on wliich it .slide.s, we 
see that long as it moves on the Hue of greatest .slope) 
it-i w ciglit *M;/ Ins eomponeiits, M/zsiuri tangential to tin; 
plane and M'/eosn perpeiidieular to it, u being the 
iin'liintioii of the plane to the horizon. The latter com- 
ponent jirodiices the noinial pres.siire on the plane, and 
i'* the •*ii1y eontriljiitor to it, .since there is no curvature. 
The fone'i' produces the acceleration of the motion. 
Tims the, aceelcralion is now //siiui only ; but, with this 
change, the r-'^nlts of < 29 .still Indd. 

S HH If the plane be rough, with cocflicicnt of statical 
friction p, it can furiiish (,; I2d) a force of friction tending 
to prevent motion, of any amount up to 

juM'/'-nsa ^ 

c 

If this be less than Mo-ina, motion will commence, and 
the force acoclcraling ii will bn 

* Mf^ina yi'M^cnsa, 

where fi! coefficientof kinetic friction (§121). Tliustlie 

I ^ “ 

* Ot r(jijr*f*, physically, there no iijik-krniiuutfiiesH, even with 
pw fijctly iaifxU'iisible ntuuig.'^. 


fiamo results aslin § 29 still tiold, but with ; (flinci ^ ft* cofla) , 
instead of g. iU we have seen that aeikerlited 
motion caU toke; place down an inclined plane in certain 
cases white ^e mass, if once vMd not .stiait 
§ 132. As^a sightly more c^plexjp^^ let us now take Body 
again the. problem of free motlon3ti;:i^,^ertw^^^ but 
allow for the diminution of gravity ^^the distance 
the earth increases. -' . s v - 

Tlie weight of a particle oi mass m dt thelsaith's sur&co is mg* dlsjii^t 
At a distance x from the centre, it is, therefotei'" ^ 

.V , ... ' 

where R is the radius of the earth, suppoml This acts^; 

downwards, or in the direction oppiwitcto thatlu wKjehjS^inc 
Ilciicc, equating it, with its proper sign, to ths’kw of toujeleratloh^ 
of luonieiituiii, wo liavo for tlio equation of ^ - *5 

V’V/-’ 

wx=-mgg^* 

Here the right hand mem her is a function of a only. • 

Multi]dy hv xdt, and integrate, and wo havo|'^eayia|^ out theex* 
tni]hM)a.s factor m. (the po.ssibility of doing Rowing that- the 
motion is the same for all mas.ses), , 

a: . ' 

If V he the sperd at tlie earth’s surface (where i 

Also if the particle turns, to como down agiLn, at the height 
A above the. surface, 

Ihmce 

iV- -]!./(] - 

This shows the uinounl <if error in the approximate formula ((28)/' 
for projectiles, — y’ , 

If the particle he supposed to have lw*en originally at i'est,'atXil6j^oriie. 
]»iarlieally iiiliniti* disl.-niee from the. earth (a case which nmy COcUr ■' 
\\itli a iiicleoiilii for inslaiice), we havoaJ-O when and Olip.\‘' ' 

foi inula becomes . .' .’.V ' 

The speed with which the mass reaches tho; terfate ^ 

I is therefore \/ 2 . 7 l{, 

falling, umlcr eoii.sliiiit i 
th** earth’s nid ins. 

Ill this .special case, the second integral is . ; , 


VMlCil Vlll*. IUUM 8 rouciivs Utv, MWiaUU 

/27lb V.C., that wliich it would ^uirei by- 
lilt acceleration g, through a height cqual'to/jt; 


• • 7''' - V; 

' 1 1'*-.}'., ^ 

The seeoud integral, in its general form, Is a little? .comply' p'/i;*! 
hut \\e may avoid it hy means of a geometrical conatructibii) 
IbiindiMl on the rc.siilts of tlm investigation of pUnotaty'mWioU'^ 
.soon to be given. . ‘ - * 

§ l.'i3. Let UR next take a case in whiipV^he 
Fmn dof'cnds upon tho speed of the moving. body.’; A ^ 
wulRciently simple one is furnished by a foiling 'mndrbp).^' 
or hailstone, when the resistance of tbe aif' is- takeu^jinto'^^' 
account. For the moderate speeds with wbich such boilieii'’'; 
move, the re-sistance variesy at least appirojKimately, 
square of the speed. To avoid needlesay<^mpl6xityj/vf6'. 
neglect here the variation of gravity, dus^ to change 
vertical height. ’ ^ 

Sn]mo.w tlie particle to have upw;^s, , 

from tno origin with the speed V, and iotv.jfo'ifs Speed at anytinwi,* • 

/, and X its disUiico from the origin at thatj^Qn^. ‘ y 

If w«a.ssume I' to he tho speed with whicB^ particle must move; ' 

.so tluit the retiirdfition duo to the resistanc^h^.be e([ual to the , ' 

retardation wlie.n tho speed is v will be' rj^p^C^ted by f 

Let the axi.s of x bo drawn vertically then the resist- , 

ance acts with gravity, and the equa^oi^^t. motion upwards is 




or 
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Integrating, and determining' fTmf wriiAn 

p and v«V, wo obtain 


e 


i. iV . ,*i vil-' M^-v) 


^ ^ y y ifr * ‘ j ' ' 

Let T bo the time at which the speed becomos zero, and h the 
corresponding value of Vi then 

this the ^pirtiole begins to return ; the resifttance tlierofore 
Vv \^'%cw against gra;rityj and the equation of motion Ls 


im 


yr.hi\wdv\ g 




' "dv 

Integroting, and detenr* 
we ootain 


^ / 7 , 2 _ 




A- 


.v.i'<{It'ttiust be reniomberod that v ia now nogutivc,) 

, v;tot U be the speed with whic.h llio parliclft iv'iuuis to ih- 
y ; 'point ; then, putting ;>*=0 in the IntU r w* 

v:.nbtair , 

V/i M 

'ts vaiuo, 

112 V7it2 


'A. ••■^’ 
■iC"’ Vi-"’ 


- 

whence 

'7 1 1 1 

Termhml'^'- to bo observed that/; is the “terniimil vclnrity,” as if is 
vjioolty; called, i.e», the speed to which that of ii falling body iontiiin.d v 
tends, .whether its original st)eo<l have bot'ii LMcatri * or k*.ss tli. ii 
this limit. 

(t'!' ' W to be observed also that (strictly) we shoulil write #/ (1 i) 
. S'* where a is the specific gravity of' air, to take acrunnV oi th* 

loss- ot weight of a raindrop on account of iininri-ion n 

•);/} When k is very large, O.., the ahsnlub* aniomit of re^istaii. 

' ^bo case of air, the goin-ral iiitr*grals in flic mcim 

<)ciM ease ahnvA hceoTne, by cTimTiding tlie lomiriiliTnu 

27,, „^ 2iy2v^ 

fi ' ' fc \.Sk'* ■ ■ ' 


{cMeri^ panhus) proportional to the sino of PGTT, that is, 
of l*OA. Heiico the acceleration is proportional to the sine 
of the angular displacement. When that anglo ‘is small it 
may bo used in place of its sine. Hence*, fdr sinall vibra* 
tions, the acceleration is proportion.il to the displaci niont, 
and the niotion is “simple harinonie.” 'Die time of vibra- 
tion, being (§ f)!) 27r v/displan;mciifc an*, li'nitiun, is IjL'ie 

27r V / ~ -IT A / ^ 1 .'n»iU')\iiiMi. Iv. 

'\ f/'.iny V 7 

luM'iijnroii-i s.diii ion ,>t‘ tin* jwiidnlinii [nobb m ifijuin*.; tb** \io 
of I’llijilii- fijiii lltni-, 

l.S;*). Some veiy «‘nnoiis properties of pcmlnlnm motion 
are easily proved by gcoinotrical proci-s.^es. Tlie wliojc 
tlicoiy of till! nuiliuii m ^ M-rtical plane of a particle 
nttached by a weightless rod to a fixed 
, point, whether it o.M-illato as a pejo 
' duliun or perform continiions rotn- 
tions, may be dfdinvd fn.m the two 
following pnqiosititm-’, which me 
I easily’ Cslablislied by geDinetriiMl 
I pnicessos in wdiich correspond iin; in 
I ( let i n i t e ly s m a 1 1 n ii >t i on s ; i re- c o 1 n ] la r e d . 

(1) To compare difi'erenf ea.Ms of , 

! continuous rotation. Let |)A (fig 
j dl) be taken eipial to the tangent 
' from 1) to tlie circle BLL', wIio.h* 

centre C is vertically inidia* H. Lei 
l’.\Q bo any line Ihroiii;)! A, cutting 
in Q tlie scinicirclo on A(\ AI-o make DK 
if liinvo under gravity witli speed due 
of J), Q moves with speed dm? to tlie 
accclcratiun due to gravity being rednceil 
in the ratio AC- : 2r>('‘' 

(2) To compnri* continuous rMtnti<n 
with oscillation. Let two <‘iiele-. tniicl 
om* another at their lowest jtoiuts (. 

(tig. 42) ; conijiaro tln‘, areual motions 
of ]u)ints I’ ami />, which are idway 
in the same Imrizontal line. l)raw tii 
lioriyontnl tamrent AB Then, if T mose, 
with .spVfd due to y and level o, continiiou^ly in its einlc, 
y/ Oscillates with s[>oeil due to level A I' and mTeli-ration 

ffi 1- 


Q;' 


) 


\ 


/ 


1>A. Then 
to tlie Icvr 
liVf'l of I\ tin 


- • 'A 


.n 


\v 


I 1.'. c. 


{k-^. 




(t - , 
■ \11- 


ryfot ^yhich the terms iiidcpcuucnt of a: arc 
/ ..1: - V-'-- 7(/-T), 

: ■/, v**=27(/i-i). 

fi>Th^,'if we remember that T is fho time of fall, and Jt-.r tin- 
^^'UpSce fallen through, arc at oiicc recognized us the oidin.o v foi mul..- 
&f S' 28..' The modification due to the resistance is .showii aj.pn.xi- 
I^Aiatelyliy the second terms on the riglit-lumd side of tlic ilt \rl..p. 
i^^ents'above. 

V.V.'^The necessity for this double i^vostigalioii, one part for tlic 
^rfjV^entJ tho other for the desmit, is due to ihe non-i-onM'i vativr, 
.. phuracter of the force of lesi.slanee. 

^1^. As an illustration of constraint by a siuootli 
let' ns take the case of a simple 
’ ^9®^‘'^;^''jpendulum. Let 0 (fig. 4:0) be the point / 

suspension, E the position of the bub ( o \ 

" ii ‘any time* L Then, if J’O represent I j 

|khe weight of 1ihe;-%bb, and be resolved V 
■?Sntb PH, HQ respectively along, and per- ^ ^ 

\1)endicular to, the tangent at P, wo aeo A ! 

^/^Enat PH produces the acceleration of the 

S ion, while the . tension of the cord c , 

ages HG and also furnishes the ac- Fig. 40. 

' '^leration perpendicular to the direction of motion' wdi ch 

ia :4/\ niindnpo niirvafiiro nf fbo nufli PI jij 

• I 


l‘)G. Tw’o purtieh’- :iro prujected Irom tli * same poinf, 
in Ihe .same diieeti«!ii, uiid witli the ^.iiiie .^jn'id, but at ui vci 


M'le 






iliirereiit instants, in a .snimdli circular tube of -m: 
wlu)>e [ihim* is vi-rtical, tn slicw p 

tlmt the line jidning ibem i uii- j* '• 

.sliiiillv loncbi s anotlier cii ( le. I 

Let, the lube be (mII'mI the .. — i.-' 

<'Ircle A, and the huri/nntnl line, 
lu llie level uf which tin* .-j'l'cd 
i-. due, L. Lot M, M' (1 il^ j:’.) 
be sirmiltam?uiis [Mivition ^ of tli-* 

]>arlicics. Siij>poM.> tb.it .MM' 
pa'-.es into its no.xl ji .-itinii by 
turning about O, tliOM* two llm'.-? 
will intercept two imb r.nllely 
small arcs at. M and M which (byo propirty of the circl 
arc in the ratio MO.()M'. Let anollnr circle B 
describi*tl touching MM' in O, and sucli that L is t 
railical axis of A and B Let MB, M'B'be drawn perpi* 
dieulav (o L. I.et M'M cut L in L. Then, by the ]>i 
pi*r!y of tile radical a.vis, (.H)- - (.^M.LM' ; from wliich n 
have, by geornetrv, 

:kM'- OMMiM'- . 

0M':0M*7- BM BM’. 

(s[)ecd at iM)‘- : (speed at M'e TM 1 ML 

XV. - 8c) 


ti'-al 
;*n\ Ic 


Fi/. \r, 


or 

But 



tleome- 

trkal 

thpor- 

cm. 


Cyeloi- 
<i;i1 iuii> 

lion. 


T.iiito- 

.’hroiK*. 

Ml jM.n 
lltlluilL. 
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Hence the speeils of M and M' are as MO ; 0^^', and 
therefore, by what we have stated above about elementary 
arcs at M'and M', the pro.viniato position of MM' is also a 
tangent to li, which ])rovcs the proposition. 

It is easily seen from tlii-itir.il, if one polygon of a given 
number of sides cun be inscribed in one circle and circum- 
scribed about another, an iiitinite number cun be drawn. 
For this we have only to suppose a number of ])artielcs 
moving in A with s[K'eds due to a full from li, ami then 
if they form nl uiiy time the angular points of .a polygon 
whoso sides toueh II tliey will continue to do so throughout 
the motion. Fig. 11 sliow.s two forms of a (piadrilatcral 
possessing this i'ri>p»'rty. 

A'- 


/ 

Ti ' 41 r;‘4 4.'.. 

l.‘)7 Ttt Jht'l (hi' (tuh'iif J'lf/ fj’nni nsf ilmrjt mij/tn'f'ttf 

ini iunrfiil ctji'IntiL 

Ia‘ 1 O (til.'', lo) be the jioint frnjji which the particle 
enmfnemvs ii.> motion. Draw ( )A' ]'arallel to (W, aiul on 
II \' de''L’ribe a si'iiiieirch'. Let l\F, L* be eorrespiuiding 
points of the <’iir\<‘, the generating eiiele, and the cireh^ 
diawn, and h t n^ ••oiiipaie the >p»‘et]- of‘ the paiti<*le 
at the [toiiiL 1‘" I.et L' T bi* tlic tangent at F 

S[.< t-! t'C I’’ ■llirlit ,|j p ' 

>|u tii oj P * I<-llirlif .It 1* 



V 

r I'T 

/VU AT, /V'l! 


1 ; 

I* 

Ai; :;Ar'\’ Al! 

but 

\ 

•j/. \ AI 

\ All 

H( 1 K‘ 

d Ml !•' 

/ 

\ UMI 

\' 1 I, .i«N 

And. 

(• 1 ( iigt h 

nf \|’ 1 ; 

1 . A' II, 


tllf!' I A' I I I!/H‘ llom ( ) to JJ lU j-yrloid 



'riie tiiiii' of fall t( tlie \ertev fn)ni the 

i.nr\ e In thi i'i loj.- the .sime. lleuee tla; (Weioid is calle<l 
a taiJt<*eljroii(', 

> .\s an in-itaiice of eases in wliieh the aeialenilion 

depeinls iip.m llio sju i d and the position jointly, take 
the nmtion ot a simple peiiduliini in a iiiediiim wlioso 
resistance varies as the velocity direi tly. This is tin? law\ 
at lea^t api«ro\iinately, fur very small speeds, wliether the 
)M‘ndulnni oscillate in a eas nr in a liijiiid,- and oven 
when the re>i stance is due to iiiagiietu-elecliic iudm'tioii, 
as wlu u the [leiidulum is a niagnetic, iummIIc vibialiiig in 
pi'esriici* of a eoiiducting |»late or a doM-,d coil. A syn 
llu'ta al solution ot ihi.s [u’oblrni lias already been given 
under Kiiiematies in (jS 

AiialMii-ij] V* ) '■ 1 .■ t!n-l<]jetl) «>t tin* -ilria;;, a its »h'fli'\inii tVom 
the VLllieal .'l ii;].-’ /, tn flu* lea i>l i]jr uc hav'* • viilmtly 

fiifO- - y/.'7Mlit? kO . 

The riitio kIi/i/ a ,iy iin p'liMMt (tli-'oi'f lirally ) withdut limif ])>' 

iifif iiSKig tin* iiUi.i'i- wl.i !i tin- !w )i uiliiMiit < liaugiijg 

blit It cii.i, 1. •liimni'ilird. Wewill write 

'll: tor it. ff WH a.Mi ij... :,,:gh; uf om illation to hu .small, wc 
may write tuft H«pia|ioij m lii-- Immu 

if t'lkif : 

wlarn yr. and P i.s cnMan i:il!y l»cing griMtcr nn the 

o-'i'itjin.e (whether (»u uceoniu (U tlx* visi’o.dty of the iiit'diuiii or 


the large surface of the l)ob in proportion to Its mass) fs greater. 

A particular integral of this equation is evidently 

provided 

or p f'" — fcdb t 

TTonco there nro two (|Uito distinct cases of motion, distinguished 
hy dillVrent/r;r7//.v of solution, do}HUiding on the relative iniignitmles 
of /; and w. These? arc .seiiaratcd from ouo another by the uimiuet 
(•a.M* ill whiVIi ~n 

{it) bet /i‘ " -vr, and led A:“ ~ a* fc*. 

Then both valuers of are- real and negative. Tlius 

»s ^ 

If A and H have the .sainu sign, $ dinuiiishes, without elmnging 
sign, as / increases. Hal if A and 11 have different signs, the faiitor 
in br.u*k*;(s imiy vaiii.sli lor one deliiiito value of tj and then change 
sign. After tliat tin? wlmle leaehes a luaximuni and then diiniu- 
1 Iks witliout fuilhcr change of .sign. ‘Examples of these cases 
air fnniislird ( 1 ) wlim 1 he jieiiduluin Is displaced from the vertieal 
and iillowr 1 to fall back ; it then apjtroxi mates asyinpiotically to 
it^ j»ositioii of cijiiilihiiiiiii ; Jind (2) when it is drawn aside and 
Hung b.ick ; ill this ca^e it may pass once through the position 
ot (ipiihbiium and then asymptotically rttuni to it. 

brt ii L ami let //-- /e-' 

Here botli values of aic iiiiagiiiaiy, and we have 

0 - B A f * -f B6 *) ^ 

This luavbo looked upon as a “sini]>lo Inmnonie motion” (§ .62), 
of >\iiich the amplitude diminishes in a geometric ratio with llio 
tunc, the di‘creme,ul, drpmding on the ve..si.st:mci! iiluiii', while the 
pniiid.is ]triin{imiitly leiigiliciieil ih the ratio n: ?//. This ratio 
drpnids boiii n|M)n tlie oiiginal jM iioil and the resistance, so that for 
the same medium ami .s.imc bob ii isdiircveiit for strings (d’diHVreiit 
I h iigths. 'riiis iuM .stigalioii gives an approximathnito the gradual 
ilMiig away (by iuirinal liiciion or by impmfect (diisti<'ity, Ac.) 
ni ali vil»rat()r> movn.ii uts The rate of diminution of siTiqditiide, 
s.iy of toisioii.-vl Mliratioiis of a wile, is tliiis .a valuubh* imiiciition 
. 111(1 mrasurr of .i smiirwlmt, recondite physical (piaiitity, which, 
withoul this method, would (nt present at least) be hard to measure. 

(c) \Vh‘ a a /, /.c., in the. transition case, the equation Ijccoiucs 

(( I 27/d+'a‘-6>*-0; 
whose integral is known to lie. 

i 150«g-*'(A + lV). 

This, also, ultimately diTuinishe.s indelinitely aa i increases ; but, 

;is in case (u), it may either do so coiitinnouslv «r after having 
once pas.-ed llirongh the value zero and readied a maximum, 
ac« ording to tin; ivl.ilive maguitiulc and the signs of A anil H. 

139. When tlie path is given, tlio cUiterminatiim of the 
luuiion umler given forces is, us w'O have seen, a mere 
I question of irilegratiou of the eipiation for acceleration 
I along tlio tangent, lint more is required if wo wish to 
I liml tbu iiorijial jucssuro on the constraining curve. This 
I is at uiice .sup[»iic(l by compounding the resolved part of 
tin; aiqilicd J'uices in the direction perpendicular to the 
tangent, with the additional force ywV'*^//j acting Jrom the 
centre of cniwaturo. But, strictly speaking, all such 
quotions reipiire the applijation of Law IIL 

Kinffirs of ,i Purtirfe ivith Two Degrees of Freedonu 

IdO. The .simplest case is that of a projectile, whonProjec- 
gravity is siippu.se(l to be uniform and to act in parallel ^‘1® 'J*** 
lines ihroiigliout the whole path, aud the resistance of the’*®***^ ’ 
air is noglectt'd. This has been sufficiently discussed in 
j 55 s db 13. It is merely the combination of (1) the uniformly 
aiTelended motion of a stone let fall, with (2) a uniform 
vtdocity in a definite direction. Looked at from this jioint 
of view, it gives an interesting example of the graphic 
mctliod applied in § 53 to indicate the nature of simple 
harmonic uiution. 

141. We can extend these projectile results so as to 
take account of the alteration of direction and of intensity 



Elliptic 
motion 
ut pro- 
joctilo. 


PUntj- 
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of gtavity at different points of the path, by rtmemboriog 
that, as shown in § 4 D, the path of an uiiiesistcd pro- 
jectile is an ellipse, one of whose foci is at the centre of 
the earth. The following, among' many other analogous 
propositions, are easily j^roved. 

(1) The locus of the second foci of the patlis of all pro- 
jectiles leaving a given point with a given spc'cd, in a 
vertical plane, is a circle. 

( 2 ) The direction of projection, for the greatest ningc on 
a given line passing through the point of projc(;tioii, bisi'c.ts 
the angle between the vertical and the line. 

(II) Any otlier point on the line wliicli cJin be rom hed at 
all can bo jeached by two different paths, and tl)n dirrclinns 
of projection for these are equally iiicllued to the direction 
which gives the maxiihuin range 

(4) If u projectile meet the line at right angles, the jioint 
which it .strikes is the vertex of the other path by ahich 
it may be reached. 

(5) The envelop of all possible paths in a vertiral phnie 
is an ellipse, one of whose foci is the centre of tlie i aitli, 
and the other the point of proji*ction. 

To prove these propositions, let R (lig. 1(1) bt‘ tin- 
earth’s centre, P the point of jinyection, A tlie point wliirh 
the projectile would reach if 
fired vertically iiowanls. With 
centre E, and ^radius KA, 
describe a circle in the common 
plane of projection. This, the 
circle of zero velocity, cor- 
resimnds to the coniiuou direc- 
trix of tlie parabolic }aiths in 
the ordinary theory. If F be 
the second focus of any path, 
wo must have lilF-hPF con- 
stant, because the axis major 
depends on the speed, not tlie 
direction, of projection. Hence 
( 1 ) the locus of F is the circle 
AFO, centre P. Again, since, 
if F bo the focus of the path 
which meets Pll in Q, we must 
have FQ = QS, it is obvioiw 
that the greatest range P 7 is to be found by the condition 
O 7 = (/s, 0 is therefore the second focus of this trajectory, 

and therefore ( 2 ) the direction of projection for the greatest 
range on PU bisects the angle APR. If (^)F- tJ(F''-(,)S, 
F and F' are the second foci of the tuo path.s by which 
Q may be reached ; and, as /. F'PO- L FIH), wc sec the 
truth of (3). ff Q be a point reached by tin; [nojcctilc 
when moving in a direction perpend icubir to Pll, we, musl 
evidently have i PQF'^ Z. PQF Z S(^)li =- Z K(^)P; /.c., 
EQ passes through F' When tliis is tho case, tlui ellip.M*. 
whose second focus is F evidently meets PR at rigid 
angles; and that whose second focus is F' has ( 1 ) its 
vertex at Q/ The locus of 7 iS evidently the ciiveloi» of 
all the trqjecteries. Now 

J>g-P 0 + 07 -PA+ 07 , 

Ej-Es-^^-KA-Ogr. 

Hence 

Pgi-i-Eg-PA'l-AE, 

or (5) the envelop is an ellipse, whoso foci are E and l\ 
and which posses through A. 

§ 1 42. Olio of the most important problems in this branch 
of our subject is that of planetary motion, wliich forms a 
goud typical example of the processes to bo employed in the 
treatment of central orbits. One or two delinitimis, mul a 
general property of central orbits, must bo premised. 

§ 143. De/. An “apse” is a point, in a central orbit, at 
which the path is per{)endicular to the i*adius-voctor along 
whictvtbo central force acton. 



Fig. hi 


Tho length of the radius-vector is therefore, at am;h a 
point, generally a maximum or a minimum, I'yis radius 
vector, drawn to an apse, is called an “ npsidal lino.” 

j 1 renfnd orhit in ntfittuidni al about i ci rtf njtt^idal bne. 
The 8iiiq)Iest proof of this themcm dL‘|>onds upon the 
general i»rincit>le of “reversibility,” which hnhls in all con- 
servative .systems, la fact if, at any in.stajit, tho vclocuy- 
vectur of a particle, moving umlor tho action of a roji.-,t'rva- 
tivi; ,sy,steni of forces, be revcrscil, tho ]tartich‘ wdl .^ini[»ly 
retrace its pre\ious paili. For if vso Mip[>o.se a Mimolh 
tube, in the f(»rnj of the prc\ii>'.i.s p)ith, to be rmplou-d t.) 
guide it back, the .'<[»ced at every point vviJl be of rlii same 
niagnitndc as befoie. I he cnrvatnie, also i»l the path will 
bo the same ; and thii.s t J|/: tioi uial I'limponioil ol the applied 
foiees will balance tint .^o-v;jlii d centritugal tuice, i.c., will 
sudicii to [»rodiiec the. leijiii.'^iti', enrvature, so that then* 
will bo no pre.ssuro on the Uihi*, and it is not leqiiired. 
Ilenco since, at an ap.^e, the \elncity is pi'rpendicnlar to 
the radius-vector, the two h.dvf-. of tin* orbit on o|tpo.-ite. 
sitles of the a[isidal lino :ne similar and eipial. Hence, 
however many a[i.se.s ihero m.iy he, theio can be at most 
only two apsidal di.slance >. Foi Hi*- pi qn rty ol .^ynunetry 
about eneh ap^iihil lino ."hows ilwit, if tbeii* be moi“ ap-'t's 
than oni‘, the liist, thiiil, liltli, .V:i-.,mii^t liav llieir upsidal 
distaneiM e(pial, as also the M'eoinl, foiuth, .-.i\th, \r. 

If iIh'I'o bo ono apse only, it in.iy c<*ii'>pMiid either to a 
minimum or t«) a iiiavimurii v.jliie of tie* ladlu.-vi etor ; 
Imt, if llu'ro be more, than om‘, tin*)' mii.-.t bo m.ixima and 
minima alternately. 

111. W«* mwv proi'cctl to the '^i:ui(.ition cast* ahv.nly 
promised. Wo will take, 11 rst, the direit jioiileni as lu 
Hh when.* the force js assigned and the oihit is to ho 
fonmi. 


(./ /’ fh 


./ fhiitit'li' /.V >1 fr<nh 

(t'lth It tfio'i), a lilt 'iiiH 

finil nh t il n't' ■>> I if f/h' <•} <• > > < '< o' 

//o’ ! t'Inf. 

\Vt; I 1 . 1 VC P- /u/r, and ihi-lrh.ie h’, tin* 1 'it ] lit ^'f ^ 4/ 
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where h ly douhle the l•o^s|,lllt mum, o?’ 

the iiitcgnil of wliicli h 

tl 

01 , iia it IS UsU.illy writ! I n, 
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. (1). 

This gives by diircivnti.ititin 
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e erllile, 
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L \ I' I ,) _ 


llellee, by (1) 

/I- , 

- 1 -reo.-.tt, 

lb 


mil hy (2) 

I ’loiii these 

- .‘oU'3 --'Sinu. 

/ill 

A-Cdi a 

t.om ,, - ... • 

/tib -//" 

• 0). 

.(lid 

//* . • 
f'i ,oose.--/^.. “ i 1 . . . , 

/Ll IV ' /llv 

. l-l). 

I hit 

/r V-R-sin 'Vi, 


\\ hel’eforo 

V'Ksin i^.'o./y 

taiitt' - - ^ • 

ju \ "ll 'iirq • 

CO, 

and 

u 1 If . J ■ ■ ■ ■ 

14'), 



708 


MECHANICS 


1^A ' 


Now (1) IS tho general polar cqnniion of a conic section, focus the 
pole ; and, as its nature dopunds un tho value of the excentricity 
€ given by wo see that 

if V->2fi/lif r>l, !uul the orbit is an hyperbola; 
if 2ja/li , = 1, ami the orlat is a parabola; 

if V-< 2ja/R , 1, :wiil the orbit is an ellipse. 

Hilt tlie .srpiare of thf spi i'd from rest at inlliiity to distance R, 

for the law of attraeiion wr aie e«'imi(l» iiiig, ia ‘2/it/l{ , ainl tho .above 

conditions may theifloii )-e t‘\jiressed nioit* concisely by saying 
that the orbit will he an h v]M-rbola, n parabola, or an idlipsc, ac»‘ord- 
ing ais the spta d of piojiclion is gn .iti'r than. ei|na1 to, or le.ss 
than, the sjncd tii.ni inlinity. Illnstr.iticnis of this in’oposition 
are tound in the l a-.- nl (annets and of meteor swiniiis. 

The speed of .1 ]Mitiile moving in a i-iii-le is also often taheii 
as the stan'l.u-l cf • oiii]Mri-<->n for esimi.itin^ ihe velocities of bodies 
in tlieir nili!'-. For the gi.ivit.ition l-iw of altrac tion the sapiare 
of the -p't d 111 .1 eiVi le of r.idiiis 1\ is a/ll ; and the al in vc con- 
dition- 111 ly ••xpres^dl in anolJicr foim by saying that the tirbit 
1 m‘ an li\ p» I'bol.i, a ]iar.ibol.i, or an ellije ordiiig as the 

spciil of projci lion is than, eijiml to, or less than \/2 

times llii* speeil in rii\ le at tin' same distance. 

Supposing tlieoibit loin an ellipse, wi- shall obtain its major 
axis and latiis icctum most ca-’ily by a dilfeienl piocess of integiat- 

iiig till! dilfcii'titial cipiation. .Mnlti]dying it by ami intc- 


anglo $ measured fVaiil' the nearer apse, in tlfe ellipse or 
expressed as 2/h of tiie sectorial area ASP (figure to § 147)r which 
might have been wrltteu down . from condition of unUjerm 
moment of momentum. .. . 

Jn tho parabola, if ef be the ap^m'dutanoe^ the integral bi^ines ; 
[since s-1, ‘ 

0 
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■rating, v.i il 


'tail 
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i ff~ 
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r‘--C + /iiU. 


Hut when f/ 


which 
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glV( 


heiieo 
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' </(i / 


-1 ff 
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/•’’ — V- 


Nuw' to dctciininf 


and this gives ns tin 


till* apod il 
Jh 

t/0 

condition 


dislane 


- rf'*" 

must put 


(5).* 


J,U 


H j 


//i; 


yt! 
' fr 


(d), 


W’hiHi i'i a quadrat ii- equal ion whose roots are the reei])roeals of the 
two apsida) di^taiiecs. I’.ut if >i be, the .semi-axi.s major, and e the 
cxei-ntrn ity, thc^i* ilistam'i s .ire 

(t'\ >) and a(l i- r). 

Hem e, as the em Ho i. nt of the s. i oinl term of (0) i.s tho sum of 
liie loots with llicir .^igii^ ehangMl, we have 


1 


1 


</;i 


• } 
a-] 


^/il - 


2/x . 

1 r 

Ami the third term is the prodm t of tho roots, so that 

2a _ V“ . 

A-i: h- ’ 

2 V- 


1 


^•y {7\ 


(7). 


(«). 


Thus 


ami tber* tat 

Kqu itioii ' 
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point, and sl,.i 
I’he lim*' of 
tin- formula, 
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From the result for the ellipse We see' that the periodic tiino is 

iffjk ' . "■ ' V 

In tho notation commonly omidoyed for the fSHtot developmc^^ 
of this inojit important que.stion we write ■ 

T-2ir/«, , 4‘i! 

where Uy which is c.allcil the “mean motion, is y,/*/®*. V 

115. Hy laborious calculation from an 
Ilf observations of the planets, and of Maro^jin partic]! * 

Kepler w’a.'i h?cl to enunciate the f ollowjt^, as . tko | 
niatical laws of the planetary motions abbut the sun."' 

1. The planets d escribe, relatively to' tiio sun, ellipses of"? 
wliicli the sun occupies a focus. 

Tl. The radius vector of each plariS; trac^ 
ari'fis in eiiual times. / 

I IF. The square.s of the periodic times of any two plano^ 
are as the cube.s of the major axes of their orbita ‘ , .j-.Vf'- f 
§ 146. Wo procei'd to the inverse probl^ of § 8 (6), 
determination of the force from the observed motions. ! .mwil^.of 
From the second of the above laws we conclude that 
jdancts arc retained in their orbits by an attraction tending 
to the sun. If the radius-vector of a particle 7mving'inf/^%''Ai 
a plane descrihv equal areas in equal times ahotd a 
in that jl iney the resnJinnt attraction on the paHicle 
to that junnt. For the datum is equivalent to t^e 
ment that there is no change of moment of mdmehtttid. , 
about the sun, or that the accelerations all pass through:' [V 
the sun viewed as a point. ‘ ' '■ . .. 

From the first law it follows that the law of the intejpsityjV', 
of the attractiiin is that of the inverse square of die 
tance. . , ‘ ^ 

The ])olar equation of an rllipse nderred to it 
o 

(1 •^'CCOS0), 


I 

where I is the hit us rceturn. 

(Pn 


llenc 


2e 


COB0, 


;iml therefore the attraction to the focus requisite for the desiJlJpt*'^ 
tion of the ellipse is (§ 47) 




<Pu 


+ n 


21P 


(9). 


d :il :iijy 

d i-- 

bi* obtaim-d from 


- F’)'j , l.y f(jn:ition ( 7 ). 
jiolnr « qiTfition of tlic ellipse .ahont 


From this •'ombinf 
the focu.s. wc liavc 

do 

iiva'^uring tlic .'iri4d‘‘ from tlic m‘;ir( r fipsc. 

Jntegj filing, we find ^hc time, nl dt-crihing about the focu.s an 


Ihnrr, if the orbit he an ellipse described ah(M .a ikilAfk { 


lion at the forusy the hviv of irUensiiy is that of the inverse squarelpj^j, 
the distance. J, 

From the third law it follows that the attraction, of 
sun (HUppo.sed fixed) which acts on unit of massofteac^v 
if the planets i.s the same^ for each plj|uc|t nt the . 

di.stance. . , .. * ■- ^ 

For, in the list formula in § 144, will npt vary as a* unlsi!is./4',%'/ J 
he coi.'-tiiiii, uidi*.s.s the strength of attraction bf the sunbeytho^Vv ; 
.sjiiin- for fill the planets. - 

We .shall find jiftorward.s that for more reaso#thaa one Keple^S: Law of 
l.iw.s are only ajipro.vimate, but their 6nuneiafj|bllr Was suifidenttQj^idj^* 
.Minhle Newt mi to iiropouiid the doctrine of,' Upiversal gravitotiOiaj^'fioU.'- ’ y 
vi/.., that frrry particle of waiter in tlie uniiit^fsc aUftfcU every otl^ 
irUh an aV radian whose direction^ is that of .live line Jdniny 
and a'hase inatjniladc is as the prodvtct o/MjfMisses directly and M *■* * 
the squarr uf the distance inversely \ or,, awarding to Max weirs 
, formulsitimi, hfJwr.m every pair of particUs Jl^e is a stress of the 
j nuiiirc af a frn.'iia/iy proportional to the woduct of ihe nxosttes of the 
pnrtnrlcs divided by tlw. square of thdr dv^^rux, , 

If we take into account that the Bu’i^.'is not absolutely fixed, 
then. Tiegli-eting tlie mutual attractiontSr'Of the planets, / Kepler’s 
third law hh oil Id be stated thus ' < 

The cubes of ilw major axes of tHe cfhUs are as the, pjphrd of the 
periodic tivm and the svme (f.the pmses of ths Gia mtoM. 
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OtlraUrf $M7. We will iiow indicate, aft briefly as possible, the 
tionrf (jiore ordinary trausformationa by which the preceding 
^Son* adapted (for aBtrotoonubal applications) to 

; numerical caloulation. > ,,'V 

^ Suppose APA' (fig. *4?) .tcr^ be' an. elliptic orbit despribed about a 
^ centre of attraction i& the focus S>,. Also suppose P to bo tiio posi- 
' ;tibn of the particle At atiiy^ime t ' / 
j. 'jDnw PM iHjrpendifcidaif to- the ■ ' 
l^^major axis ACA', audVioduce it 
cut the auxilidiy circle ah the 
:^;;|^ut Q. Let 0 be the common 
-'^i;^tre of the curvoi, Join CQ. 
rai^en the moving particle is at /s 
.5m, the nearest point of^ the orbit 
to 8, it is said to be. in “peri* 

. ‘^r'^The angle ASP, or tlie excess 
:to€the particle’s longitude over that of the pmlu'lion, i.s « 
gg^feue anomaly,” ’ djk us denote it by 0 . 

angle AO(i;is'called the “ oxGontric anoiuLily,” ainl ir, 
r’ denoted by le. And, if 2ir/?i be the time of a p<aii|>lrii‘ n*\r»l. 
ia the circular measure of au ima^rinarv c.illcil Hu* 
‘'\'*^n(ean anomaly^” it would evidently bo tlm tmo jnmm.jK it tii.- 
gi^icle’s angular velocity about S wuiv constant. 

easy from known properties of tin* ellipse tod. .In..* ili.* r..l- 
^|0Vri&g relations between the iiiran and cxcciitric, and ;ilso bt iwci 11 
true and excentrioj anomalies:— 

■ H'" • ■ . 



.1 tin 


I-- 


0 




f T'By fkr the most important problem is tc 
its functions of t, so that the direction 


I to find tbn values of 0 niid 
and lcn;j(tli of :t [•linict’-* 
! fadih^vector may be determined for any given fime. Tlii. gen.*- 
v^My wes by the name of Kepler’s Problem. 

'^Siore indicating the systomulic dcvelo|iinent of ?/, /•, suid 0 ia 
’‘ternis of t from our eouatioiis, it niuy be iisernl to remark tli.ii, it r 
?be.SO^ small that lugfier terms than its square may be m‘glectMl, 
fwe lAay eacily obtain developments corn el to the liisl tliivc tenus. 

' U'^vt+rsinu, 


ifKiiin me aiiica UL tsuaiui’o w juuaii|>m.ci vi /r'. u^y oudmuiu*' 

ing these values in equation (1) and in tlic <lev«-l«)|iiiieiiV of {:i), wo 
have r and 0 expres.sea iiv series who.se tenu^-. r.ipidly dp.j-crt.se, and 
whose coefficients are sines or cosine.sof nmltiph s «if hT Tliis is 
the complete pnietical solution of tlie problem, lint we mn.st refer 
tho reader to spt?cial treatises for the full development of tlii.s 
subject. Com pare § 52. 

Si 148. Wo niJiy take an opportunity lu re of t^iving u stability 
sketch of a particular case of tlio iiuportant (luotij)n of ''f circular 
“ kinetic stability.” The general Ireatinenl of this .subject 
i.s entirely bc3'on(l our liuiiU I5ut \vc may iiiVoliii ile its 
conditions, in the casi^ of a cent nil orbit naturally circular, 
by a very slight inodilication of our C(iuations. 

AVliatever be the law Dfecntial fnive, pr<)vrdi‘<l jt depend on Ihe 
di.sluiiee alone, we <'.0l ui’itr tliJ* iieci-leiatioil due to it as 

wbere u is the now reriprruMl oi tlii> r.idiiis-Vi'fjDr, .is in ^1*11. 

The kiiie.iiialics of llic motitm i-> tli.-n eio in ly slimmed nj> in tho 
eijuatioiis 

il'ff u I , , 

^ '"id , /. ir . 

r/t/- h 'H 

II 1//, bti the radius of till- fireb', ibt-iii',! .-ipi'itiini iitnmie.s imply 
//- 

Nowleta sli‘(bt distiljbjiTii .■ ji-.-oi IdiIi.- .^lle]l llmt 

h is unaltered, l<ul that u biM.iii- n i T]'. ii Kim- 
(/‘".e u , 

, , Vd \ J' , I'll \ I ). 

,10- A - 

Kxp-iiidino to fir*t ]»ow( IS of ,/• ,ind ibtiibv .e >um!ii'.( tliat 

. 1 ' i.s al\\.i3\s exeiediij;-!} mu. ill, we lia\'- 

ir\ 
ilO' 

the ti mis indepmidmit of .»• vanisluii'!; Tin lb ii-lit'.-m h.r 'i < iieul ir 

oil.it. P»y eUiuin.uim? tlie i.aio u /- v,.- li.ivo 


, J 

tIt)' V 








-'W^+£'ain('«/+^’siii Ht) iieaily, 
fit + esinw^ + ir.‘jiu2/t^, 

= I - ceos w, 


«1 -rco.s(?£/ I fmuif\ 

•• ccosn/ 1 - eo 82 «i), 

:-.And- s'.'* 

dt 

.Vrhiichimay be written 

de 

- ' (i+Vcos&yWrt ” 


- v/-j ^£1(1 - r>’) I , 

« 7trt-(l - J 


To apeure sl.ibilit V. mua nof b- cipi].!.. .u’ in- ivi-iuo indefi- 
nitely. Tlii‘ le.'uls to the nsiill Tint tin; iiiMltit li'U ot .» in tin- 
above eijuatiuii mii.sl I'e posiii\c; ^ ■ , 


}.,!) 

F01. if tin* mnlliplM r wcie m-L-.iiiv'-, ilmMif,.- ^\•Ml1d 
of two le.il <-\|ioiii'nli.il t»‘i m-J, "IK- of w i.i Ji wmil 1 im '.-.i-i lu.i.ij, 
liilely with tlie, an,i;le (?, ami W'uuld di .»! lio.ii tin , i!';- i,| r 
lOidei .spt'i ial ♦•oijilitioiis uiily. 

If tho multiplier were /- lo, »-\\oijlil b .1 limai' film tioii .if (/. 
fh-iiee, iu the only lai.sti we- mid eoii^idu, we li.U' 


.\.4oJi , i;j 


,fev- 







- 2/5CO.S0 +^rt-ct}s20 -•= ?t, 

0 - 2p sin 0 + Jc" sin 20 ; 

0-^ ni + 2csin 0 - Jr- sin 20, 

- nt + 2fism (nt + 2<; sin j?t} - J r sin 2 
miU-i' 208mn^ + 4tf2cosnl sin /U - ic-.siu 'J/d, 
-•ni-p2<J8m7i^ + Jc®.sin2M^ . 


,Kib17LEA's PltOBLBJJ.-- 2b Ji/ul r and 0 as functions of I from th' 
r«tf(l -ccosw) . (IV. 


tan-: 


/I f c. u 

Vr-V“’2 


f ..These equations evid^tiy give t, pd I diroetly for anyas.sigu« d 
'value of w, but this is of little value in praetii-e. The method i.f 
^solution' which is commonly adopted is that of Lagrange, and the 
.general principle of it is this 

'• Wo can develop 0 from ennation (2) in a scrips useending b\ 
spowctfs.^asmall quantity* niunctioii ofc, Urn coctfieienta of these 
fpovhjw jiyolving w and, the sines of multiples of u. T^ow by 
r.t^an|^*s, theorem we may from equation (3) express Uy 1 -ccu.s££., 
u ascending by powers of e, whose cocifi* 


The radinS'Vretor is tliei.-fore .i muinmm .iml miiiinmm o.e., 
apses oeeiii) altei nalely as t)i<‘ 'ingl- 0 iii'H-im. . b'\ akL..-i\“ in- 
ere-ineiits eacli ctjiuil to 

4i 

/e'l 

suppose the forpfi to vary a i tin '.th ]iow’er of the di-^t:ln< e. 

I Hri’ry(ff)c 3 rrt«'-, ;iiid wa- li.i\'' 1 \ 1 (<' - 0 , Tbus 

I mil'll be than d ; /.. . , .i • o. ular oibit, w ilh the ei-ntn- of fi'j.-e 

iM tlie (•.‘litre, is e.ssi-iiii,(I!\ liii-.; ib!e if flu-fm-e \ .iiyasllit iinei.'e 
third, or any higher inv. im- puv.i r uf tli.- dist.un-e. 

lfi(- 2 , wliieh i.s tin. :'M\ il.il I'.M f.ise, llie aj'-'idd alible h cm- 
• lently-jr, 

I 5 I llX Avery cnricim nusult, due tu Xcwh'ii, nmy Inj Xc-wt-m’s 
; iiidicutL'd licic, vi/., tint, if :iny central orbit i-‘ iii.ub* 

’ to revolve in il.s own jdune witli angiilir vehuii;, j•lo}u^r ’ 
tioii.il nt cacli iimlant to tli.il of tbe r.iiliu-' M-etnt in the 
• fixed orbit, it will still be :i central orliif : and lli ■ additional 
^ force rcqiiiied wdl be iu\ei-rfely as the l ube of llie radiu.s- 
I vector. 

tleuerully, iu a central orbit, • 

r- rt)’' V, 
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Hut RUpposp $ to become wbero e is a constant, ami we. bnve 

wliirli ia ifeewtoirs hypotbrsis Tin* above rqualions Ikicoiho 
r - r(); r h (r - 1 , r‘€$j - h \ 

or, ns they may bo writUii, 

r - rO] I ’ - ('’■■ - 1 )// ■ 

I’rom Iboso t.bo pro]»«.siti«*ii is obvious 

Oflirr oxiiniplos of’ central orbits ivill be given wlioii \vc 
discuss general ]»iiii(iples, sucli as “least action** and 
varying action.’^ 


Snfi-^f Prohhm, The Brachisiarlrrme 

Brarbis- 1 A ccl -brattMl problem ill tb(' bisiory of dynamics is 
tochrono. ilmt t»f tlic “curve of swiftest d("'(.'i'nl,’’ as it was called: — 

Tif'i) i^tinfs hflh'/ nic<n^ trh'o'h nrf loilhn' vi ft r>riir(il 
7 (f>r l.i (( hnri'onffif to fm ft the rtrrve jn'minq ihnn dnini 

ifhf>'h it i>firtii'lr iiliihm! tunin' fjr>t}'itf/y fiiift st'trfintj front 
r> t't at the hifjhtr^ tvid rearh the f ft her in the Icftsl jutn.-nUt 
tihlf. 

The curve must o\idently lie in llic vertical plane 
jKissiiig llirougb the pninls. For snp]U)se it not to lie in 
that pliinc, ])roiect it orthogonally on the plane, and call 
C(UTesp()iidiijg elements of the <'urvoaiul its projection (rand 
«r'. 'I’Ik'H if a particb' slide down the ]»rojcctod curve its 
s}>eed at rf will lie the same as the sjurd in the other 
at tr. jbit (r is larfr Asx tlmn and is gcucrally greater. 
Hence the time tlimiigb a is pencrally less Ilian that 
tbroiu^li (T, ami ru'f r f/i i att r. Tli.it is, the whole lime of 
falliirj; tlirniigli the pr<\jcc1ed curve is less than that tliroiigli 
tlu’ (iirve itself. Ur tlie ri'ijuired curve liesiu the \ertieial 
jilane tlirou;;]) the pnints. 

Also it is easy to si'e tliut, if the tiim' of de.scout through 
the entire curve is a mirilimuii, that tlirougli any portion 
of til-' curve less than if tliat [lortion wiMC changed into 
any other curve*. 

Coruli- Ami it is ohviou< that, fnf(r.('r ftmjttrn ((mihfVinir efptnt 
tir.fH for nf a ntrfijvfmd f/ rarniini ft itvt.eitnmtt or 

* *'”'*‘* 'titiiiiiifiiii 'lanst Ht . I'l'liis )*riiici[>le, tliougli excessively 
siiupli: (witm-'is its aj'plieatioii to the haronieter or 
llicriiiomctcr), is of vciy ercat [tower, ami often enables ns 
to solve prnlileins of iii-ixirna and minima, sneli as riMpiire, 
in iiiiily^i', not nieiel\ tlie processes of the diftereiitial 
ciilculu^ hut tlu ISO of the ealeuliis of variations. ^Dic 
j're-eut is a good evamjile. | 

l.et, then, PQ, f^)l! ami (fig. 'Is) he two pairs 

of iiidt-niiitely Miiall .‘Ides of po]\gon.s such that the time 
of descending tlinmgli either ]>air, 
starting from I’ with a given sjjced, 
may he orpial. l/‘t ho liori- 

7oiit,d, and indefinitely small eoiiipai’ed 
willi TtJ ami (Jll. The hiadiisto- 
clipuie mud lie between tlic^e ]>atli.s, 
and mu t [lO'-e^s any juoperty which 
1]ie\ po--i - s in conmion, lhaici* if 'C 
]»e tin* .-pM'd down TQ (.'U['po‘^ed 
iiiiit'iiji.) ;,fid /•' tint down Ql’, draw- Tig 4^. 

ing (,>///, t,)’// [ier[r iidicul.ir to VQ, W’c must have 



Now if 0 ]>e til'* jn< liii'itiori of I’Q to tlu* horizon, if that 
of QK, Q// - nd>, Hi - (jjt/cosC', Ilcncu the above 
euuatjon becomes 

fi)/y fdsfii' 

I v' 

Thi' i.s true for any 1w» consecutive oIcmentH of the 
icMjuired curve; and tlierd'ore tliroughout the curve 

But 1 ’“ r/. Ycltical ^diatanco fallen through 28). Hence 


the curve required ia such that the cosine of tfap angle it 
makes with the horizontal line through the point of 
departure varies as the square root of the distance from 
that line, — which* is easily seen to be a property of the 
cycloid, if wc remember that the tangent to that curve ia 
parallel to the corresponding chord of its generating circle. 
Fur ill fig. 45, 8 137, 

cosIiP'JI-.osBAP'-^- ^A^ocVAM. 

The brachistochrone then, under gravity, is an inverted 
cycloid whose cusp is at the point from which the particle 
descends. ' ’ 

S 151 Whatever be the impressed forces, reasoning 
similar to that in last section would show tba'J the oscu- / 
kiting ]>hine of the brachistochrone always contains the ^ 
resultant force, and that 

where 0 ir now the complement of tlie angle between the 
curve and the resultant of the impressed forces. 

li<*i tli.'it rcsuU.iiit - F, aiul let the element PQ»* iv, anJ tf 
Then 

2F5.?sin0. 

or r8r-- Pausing? 

Ihit ^*apo^^f? ; which givas 

Be sill « 

'cosr 

Ibuieo r'7 - F nosd. 

Ou 

But in the liiuil the nulins of absolute curvature at Qi 

and Feos’d is fhc immud ronqionent of the iinjircsHcd force.- 
llfiKM* ui* ohiuiii 111 " irsult that, in any hrachistodirone, the 
l*u*sMirp on 111 " i nrv" is ilouhlc of that due to the force acting, 

^ 1.^2. Now i’t>r 111" inu’oiiwlviiiiicd pnih from P to R weha^'O Ji'ds 
a niiiiinuim (§ 2U‘2). llviicc in the same way a.s before/^ l>cing the 
angle 1*01 rcs[)oiiiliiig to tK ?*"O.s0'^ '>‘V.os0' from element to elcmeut, 
ar<(l lli"i"foi" thimiglimii th" curve, if th(} direction of tin* force he 
eMUistant. Now, if ili" vflocitifs in tho tin con at mi noil and hrachis- < ’ 
trillion" [i.itlis b" oijual at any ci]uipotcn1iaI siiiface, they will be 
•(ju.d a1 every othrr. JIcncc. inking the angles for any equipoteii- 
li.d suiTaiv, 

ci»s(? cos constant. 

As all evanijd", .su]t]tose a ])arahola with its vertex upwards to. 
liMM* fordii"! 1ii\ till’ ItMS" of an inverliMl cycloid ; these (uirves evi- 
dt ntly salislv tli" abovi* condition, the one being the. free j»alh, 
li.M the biMchi.sloi limnc, f ^ '1y, and tlie velocities being in 

tacli due to tb" ''iini" bori/oiital line. And it is seen at once that 
the prf)din:t of tli" cosincH of' the angles wliicli they nuihe with any 
liorbontal slrai';lit line which cuts both is a constant whose niag- 
nitndc depends on tiiiwu of the cycloid and [larabola, its value being 
\d/4(fj wiici" / is the httus rectum of the parabola, and a the 
diameter of llie generating cindc of the. cycloid. 


Kiitcfira of a Particle Generally. 

g 153. Hero wc must content ourselves with a few special Genet. ii 
cases, wliirli will he varied as much as possible. examiilf 

A vnit pnriieh- moecft on a month mroe^ under the action of any 
Sfi^tejn f>f foter.f ; find fJtc motUm, 

All hnow liirectly aliout the prea.sure R on the cum ia that 
it is ji"ip"iitli"u1;ir to the tangent line at ony point. 

t]i"u 111 " given for«‘".s acting upon tno particle into three, 

- oil", T, aluiig til" tangiuit, which in all enfies in mituro will be a 
film t ion of ./•, V, cr.'iml therefore of another, N, in the line of 
intiTM-ctioii f»f tho normal and osculating planes (or radius of abso- 
lute curvature); and the tliird, F, jiciqiendicular to the osculating 

1 . 1-1 the ri solved [lart.s of U in tlie (lireclioiiR of N and F be Ki, 

Bj. N<»w ih" iu-colciation of a point moving in any iminncr i.s com- 

jM)uudod of two accelerations, along the tniigenl to 

dv* as 

tlie ami the other ^ towards the centre of absolnic curvu- 

ture, till* accijh-raiion perpendicular tb the oscnlaling plane being 
zero ; and therefore 

‘*^-T (n-' 
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This filiation, together with the two efiuations of tlio curve, is 
sufficient to dotermiue the motion completely. 


Also 




( 2 ), 


T>i nnd N being considered positive when acling towards the centre 
ol' absrjluio ciirvaliiro; this equation deiennines H,. 

Now Uy is the reaction which provenls P’s witlidrawing the 
I):irlicle from the osculating plane ; and thcn foi e 




(o). 


Particle 

on 

smooth 

surface. 


(*2) nnd (3) give the resolved parts of the ]»ressnr'* tlic curve. 
Al.sob=:\/(^l®+li5)>®^J*ditsdircctioniiiakesaiiaiii;h--ijifr h 
witii tho osculnting piano. 

Tf the result of the investigation slionld show th w it .mv linn* P 
could vanish, tho partiide. must bo treated as fr«M* imiil tin* tinutnoi^ 
of its frjfi motion slio\r that it is ngniii in contact wiih . uni*. 

J parfkk imve% uiuler given fnrrrs^ on a (jivi n smon^h shijm’i ; 
to ikkrviinG Ulc imtioiif amt the pirsmtra an the \urht>'>\ 

Let FKy,;)=0 . . , (1), 

be. tbo equation of the surface, R the reaction, nclin j; in tin* iiMruial 
to the surface, which is the only offeet of the ron.slniinl. 'flu n, it* 
A, fif V be its direction cosines, we know that 




with .similar expressions for ii and e, llio diffcrculi.il meffi. i, iit ^ 
being partial. • 

If X, Y, 'A bi* l,Ii(* applied fori'c.s on unit of in.a.ss, oiir equaimn, 
of motion an*, evident In, 


of the tension of the string must support the weight of 
the bob ; i.e., 

Tco.sa I 

wlioro a is the inclination of the string to tbo vertical. 
Also’tbe liorizonlal coniponcnt of tin* tension must supply 
the force 7?/.V‘-;K (S 19) requisite fi>r tlio proiluctiou of 
the curvature of tho path, i.(\^ 

m V-' 

I --ma -///:- 

/.Mil a 

Eliiiiiniiling w/F from the^e oipiations, wc liave 

ensit if! 

siiTa V- 

Ihil, if T be tliL* tiim; of revoliitioii ol the bob, 

Vr ‘Jtt/ ' liii a - 

n ro‘ui nl 
cn*i 


or 



.C --X I K/\ j 

//=V I h>f‘ 


T 'lit V ’ ’ 

V ./ 

the conic.il [lenilnbim icNnlves in tin* period oi tbo 
small xibnitions of ;i .dmple pi inliilum nnIionij leni-dli is the 
\(*rtieal component of tli.it of llie eotiical jiondulum ( > I d I ). 

'1*1) ‘.iny the invi'-dii; i1 iiMi tDi-.i^n in ''•.Ijn li ll.< i" iiiinlnMi dc- 
-i nhi'^ i lertiiims . Ml \ i‘, uc. 1' ■iniit' i pi !"i .ipj'i 
lln* iiM‘ 111 i llipli'* Inii'li'iin. Wx the 

Inllov. mg icsiilt- ; 

*riic motion will 111 * « onipii • il !i. \\\> cn iv-o (.nt. !.« t 

Hu* diqitlis til* lh'‘''i! < ii'i'l'S l"■ln^v tli** '•'* /- ■■ md a- r 

tli'*n tlio V)*rtii*jil inotittiiof ili<> ImiIi of fl"- p* n I'llnm v.ill !'• 


1 


O). 


sMiim as that of a ou ,i s'lujili' ]>. udiiliiiu 

forming (•onnil>-lo o lolulit-p , in tiif -.iiim- ji- 
sjiIii'iumI pmidiilniii. 

I’lUl l'»r om* o| the nio-t iiiijioilnit ippliM 
fioin lln* \«*i :iI\Nii\s \>‘V\ ^iii.ill, .md i( 
-.iilli<'i,'iilly lu’i’Mi.iti* woiUrig ■ipitio^im.il ion w 
illiptii* fimclion -5 If W'* j*iit, ind 7 loj- ti 
ill'* •mi.ill ) Ibj'lie oil. it will- li will il>. 11 l.c .l.‘ 
diiinm b«d», we Iim'I lor llu' .ij* id.il o'lgl • 


' iigili 
I lino 


‘ 1 I 1 . 
{'• r- 
. ill'* 


Jhr 

-N lo 


■I. Ill V inn 
"ht iin .1. 
.1* ill'- I) o of 
'i.idi mu t' m of 
'i I'V ill'- ['•■ij' 


!•>/ 

2-/, I l.v] 

Multijilying equations (3) re.s]u'Olivcly by //, % and addin;-;, wo 
obtain 

Jrjr f yi/ f i’i =• rh Xi -i- V// 1- Zf . ( I ; 

R disappears from this equation, for its cocHicii-nt i 
\Jc -t- u?> 1- vh 

nnd vanishes, hccanso tho line nvIiosu din'ction cosines .u- jnopor- | 

tioual to ,i-, c'tc., heing Urn tanguil. to the patli, i.s po: poM'li' ul.'r to j H.mu-o, w Im-u .-i |"■ndll^lm i ? ‘-liglitl vl. -! -H 
the iiorimil to tlic surface. 1 i. lo .1 lust. .ippioMm.itimi olliptio m 

If wo suppose X, Y, Z lo liu a cousevvalive sy.steiii ol I'.i.c-., tin* { aj»pro\innli*m -hows tli it this • il-;i o loi 1 
integral ol (1) Nvill he of the form \ in ilc* s.ini' m-dsc isiliul. in wliuli it 1 n tli'".') i!.. d, with an 

J •- -N-i-f’ \ • 1". »l > |»io|">ilion.il to its .IP I. 1 1' o 1 li'- ii> ' 1 - It \ toi *11' mo 

.j( '=-0(-r, y, . ..... t.'’, ; ..,,,.^1,, ni.ikiijg Foiionilts .aj- n.:u nt (n!-'.'iit!\ to h. .f iil--l), 

ami the velocity at any point will depend only on the initi.l < ii ■ l''•t tin- paMi slmnld '\on -li"_litlY 'I'N' Io ho'i, ,1 ; ino.l | '-i.t. 


1 


;-w.\.']u 

It-;* r... 


olUl 

llul 


cnm.stances of propTlion, and not on ihef'M'm of tin* pitli jiiii-iitd. 
To find It, rcsoivo along tlm normal, tlu-n 


r/p - Xa f- Yfi i 'Av f R , 

which gives the rciiclion of the surface; p Iv-ing tlic nliiu of » nr- | 
Viiturc of the normal sc< tioii of the surfa'-e through tin* lamj'-nt lo 
tho path, ami the ina.ss of the particle bring l.dv'-n ns uhiTn. 

To Jinti the mm irhkh the jfrtrtirh' tt<'scnh>\s tm th-' w/z /fu-. . 

Eor this purpose we niu.'.t eliiiiimilu It fioni (-(piatmn^ 
this pnves.s n\o olitain 

.c -- X // ' Y - Z 


two equations, botween whieli t be eliminated, tiu* lemlt i' il -- 
diirerential I'qiiutiou of a second surface iiiterM t ling, ilie lii-t m 1 1.-- 
curve describetl. 

If Mmro be no a^iplicd forces, or if tin* eonijionrnt of ilie .ip- 
plied force in Am tangent planb coineivle Nvilli the diiction ol 
motion of tlm particle, then tin* o-jenlaliiig plane of iln- path <-1 ih.- 
particle, which contains the re.siiltant of R. and 
tho applied force, will be a norinal ]ilaiif*, and 
therefore tJie path will be ageodcsio on the snrl.u e ' ^ 

Thu.s a particle under no for<-cs on a smooth (or 
rough) .surface will de.scriho a geode lio. 

Conical § 151. An exccllout and important cx- 
pendu- ample ia furnUhed by tho siniplo pendulum, 
whon its vibrations aro not confined to ono 
vertical plane. When the bob moves in u 
horizontal plane, tho arrangement is called a 
‘conical” pendulum, and it is a very simple matter, as 
followsi to find the motion. For the vertical component 


\T 

\ 


Ibb Aimtli'M* Very import-uit uii'l u-eful .-v.-iini-le i.s Jil.i.k 
I furiii.sheil by l*laebbuin’s pi inliilum, wlii. Ii i- .siiii['l) a, l"•'*dl 
' pellet snppnrlid by tliru* tlin-id; cr line win-, kni'lted 
! tngetlicr at oni; (H'iul (! di-^. .'it)/. 'Fli'- two "tln.1 i ud.^ of 
two of them ;nv tiK.iclu-d to li.\e'l points g 

A and 1», and the third snj'ptMN llie 
' j'l-lli't \\ 'Flm motion of 1‘ is \ irtirdly 
I ex'-eiitod on :i smi.otli aiifitee, wlm-e A\ 

(u-ineipal ruivatuiv^ nenr tli.- lowi-t \ 

‘ point, aro 1 CP in tlh* pi iiie "t the 
: tliri’o thre.ids and 1 PI', in tiie pl.mn I'-' 

‘ perpiMulicnl.ir to llieni, P. bi iii- tho ' 

lolcrsecti'in of tlio Ncrlii'd thuuigli (! | 

wiili tho lino AlJ. llenc- f*»r Miiall 
• hVinrb-aneis of this s\sli-ni, P lia.s a 
■ simplo liarinonio motion in the jdano 1 

, (d* tho paper wlio.so period is 'JrsCP /. hihI ai r .it 
. lil'Jit an'jles b) It, nnIIIi pellod -:t \ PM ■/. The .iIii['IiIU'1lS 
i)f those mulion-i arc .irbitrarv, and, with tie- diMeniu-e .'I 
I plia-JO, depend enlirely on the. initid di^lui b-itp'o. 'Fhns 


IV:;. 13 


we li:i\e a very .Miii[»le nieclnnieal iulmms id‘ piodueiiiLC ilio 
ci)nd)inulion.s livated in i; fi.*5; bu- nm*. liaM- (Uily to iii.ike. 

I* I’i . 1 ’ t 1 O! . U' ,■ 

and giM' the bob its projior inilial nintion. 

S Idfi. WIiou CE is very small fompareif Njilli CP, wo 
have a realization of tho cjusc of til, in which tho 
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orbit is (at any instant) an ellipse, but in which the ellipse 
gradually changes its form and position, so as to be always 
inscribed itiiS definite rectangh'. This experimental arrange- 
ment is exceedingly instructive. To avoid as far as may 
be the elfects of resistance tif the air, the vibrations should 
be slow, the wires slmuld be as long as possible. 
The bob should be a ball of lead, containing a tube full 
of ink whicli slowly ehcii]>cs friuu aline orifice at its lower 
end, so avS to make a pcrniaiient record of the path on a 
sheet of paper ]il:u‘ei! below the plane of motion of the 
bob, but parallel and vi ry eh'^e to it. Or, the bob may 
be furnished \^irll a spike at its lower eiul, from which 
induction spirk^ may be ta.kiii so as to pierce a sheet of 
pa]>er laid on a et)j»[)er plate below it, 

l\v mere alteiatinns of the ])oint of suspension A, tlie 
ratio of «.i, (.>' may be varied at jileasiire, ]»rovided that AO 
and LC aiv long enough compared with CV. 
him- S 157. Jdssajoux piuliiecd similar curves by attaching 
joux's plane mirrors to the ic/s of tuning-forks, and allowing a 
forks b'ght, after successive retlex ions from two such min ors, 
to fall on a screen. J'.ut it seeing to have been lir.st pointed 
out inin h earlier by Sang, and afterwards developed by 
\VKeal>tone, that the same result is obtained by fixing firmly 
one end of a steel rod, and betting the free end in vibra- 
tion. There aie two planes of greatest and least tlexiiral 
rigidity (S 274) in all win's, however carefully drawn. 
These are at right angles to one another ; and the motion of 
the free einl of tlie VMie when slightly disturbed is tlien:- 
fure preei>el\ that of tin* bob of the I’daekburn pcmlulum. 
Another inteie^liiig mude (»f producing the same result is 
by calling a ray <»f suidight to be ivtlectcd in succession 
from four miiTors, all att.udied, iieaiK at right angles, to 
parallel axes. One [»iiir is made to rotate, the two in 
Ojiposite diivi'tions, with one angular \e]ocil\. A ray 
refiecteil in succc.-.-doii from these* in Co) made to 
oscillate according t(» the .simple hariuonie law, in a piano 
whicli can be varied at pleasure b\ altering the ndative 
position of the normals to the two mirrors, Tht otiu'r 
pair (if niirmi’s supplies the olliei’ sim[»le harmonic motion, 
also in any de-ired plane, 

Foucault 5^ 15y. \\i mu^t next Oniisider the etl'ect of the earths 
rotation upon the mntimi uf u simple [undulum. *St range 
to say it was li-ft In’ roucaiilt to point out, in February 
tliat the plan* of \ibialion of a .'iui[»le pendulum 
suspended at citlier pule would apjh’ir to turn thiough 
four riudit angles i i lweiil\-foiir hoM!-:, the plane, in 
fact, remaining eon-t ml in poition while objects benr*ath 
the peinluliiiii wen* eauied round by the diurnal rota- 
tion. At the eijuator, it was pietty obvious that no 
such etfect would mi, it It jst il the oii^iiul pi me of 
vibration W’as LM'jt and we^t. li\ oim pn)n - ot \^l^r1) 
lie gives nt) accoimt, Foucault arrived at tlie re.-^ull lliut the 
plane of oscillation nin-t, in any latitude, a['[)ear to make a 
com[>lete revolution in 2 F x eosec latitude. This curious 
result has been aiii[yly verili"d liV experiment. 

Till* I 'Ci i'i'iii ■ (if jii'itidii ()1 tic jM'ii-lal'.ea, rct’i-vr*'l t'l O'ct.iiij^ul.ii 
axes livi 1 I'l .in- . ei .\\n to llu iilir.' 

Ih' pnl.ir -I 1 - ill il . , 11 .- 1 ^ 

with siniiliir « vj jt.l . A. 1 t tin* . oordinafi-. 

of fli(* iHiiiit 1 til'- tf ii-if'ii, / till' ]• j.gtii (if the .'‘tiiiig, 

and X, V, / til'- n| ;.'i:ivil\). 

Tl, ffpiMlioii 1 1* I' Ml d ten new *'t (if :i s |iiii.d]cl to 

the furmer,* but dinwii t’-n. :;1' rlic ]i()nit, of lojn-i 

(/* './' II . f . (/'-(/’ 

m ( A 


wards ; and if be the aiigio at time i botWoon the planes 6{. a»; 
and (77, K being the co-latitude of the point of suspension, we 
(assuming that I intersects*) . ■ ' 

C08«!i-iSlillA'C0S,^, 
cosy^-sinAsihw^',;! . 

COS*{«COS\, 

By moans of those expressions wc cau at oned hud the* values of 

- a, y - A, s - c ill terms of {, i|, f, ^ as foU^.W8^ J^,y . > , 

y- 6»=-=(8inxsinw^-Hi|C08ASm»(-f(£68«<, / 

*-c={cosA -ijsinA. ^ 

Let y bo the acceleration due to the attraction of gravitjSj^e* ,'^ 
and V the angle (nearly cipiid to A) which its direction makes With* 
t In* polar axis. [We have above in eflect assumed that its directioxL'iri^ 
lii-s in the plane of as wu have assumed that the axis of f 
intersects the polar axis, while, wu know that the centrifugal forCe 
lies in their eoninion phme. j Let r be the distance of- the poblt of\ " 
siisjx-nsion from the earth's centre, /i the angle its direction makes?,' 
with the polar axis. Then ' 

«-rsm/xcosuj/, Z»--==riiin/i8in«i, ea*fC08f4, 

With these diitawo hMiisforni eipiations (1) fromie, y, » to fiJi'i; 
(plat ions imiin di.itely ohtaineiFare inconveniently long /or./..' 


r columns.* But they arc ea.sily simplified as followt / 

We eontomplati* small vihrations only; so we • njay treat 
(ciiig practieully eipial to-/, and omit its diifereg^m COelficieut^^^^ 
al^o omit powers and ]>rodne.ts of f, and '^l'teniu 
‘xcept those in which it is multiplied by 11 large quai'iiity« ’ PotatVL 
j s known thnt the ci-ntrifiigal force at the equator is about l/289th v* 
of gravity, or that u}tproxiiiiately t ‘ 

?•&)*■** y/289, ' ^ 

With thc.se consideration.^, and the condition that to. thedej^n \ 
of apjM’oxinnitioii desired we have T=wiy, we still further simpify 
j onr c(pirition.s. We an hd to recognize that y cosy ••y cos A ; andji^'V- 
’ thus wc have finally 


-r^Tl 
It? ' 


iluo'OSA 


'dt ^ 


Iwens A-J-d 
at 




(?V 






tl motion of thij bob, referred tO;it ' : 
< th. Tlio middle terms obyiouwy ‘V. m}; *' 


These are tin n[ii it lot s of 
hoii/ontid ]ila] tiM I to tin 
depend U])')n th ( 11 Ih s lol ilion 
1 » intdj II t 
(hin^i ol (ooidmihs 
ioimlv in tin pi iin ot f, with augulai velocity Q. If U, If Ke the, 

< uoi liiiati ^ K k IK d to till ntw avtb, we have hy analytical geometiy^^ 

7} inosn/ f “PbinfW+^coBft^* 


(pi it i ills (J) It IS convinicnt to employ a second ^ 
to i( f( I the motion to axes rovolving uni- ^ 


tin suhstitntion ol win h m ^2) 1 
,/t) ,11 

Id I ’ 

piovidi d we tiki n 


1 ads to the equations 

ill - ' I 


onusA 


lit- 


I 


dl- 


&(■ 


a). 


Let ns now i-kr tlie iinUi'in to .■ tuiuiiig v^ith the ea ih, Imt 
diawn fiomJhe point or*sii'[ieiiM If the axis <if ^ hi drawn 
vui til ally, and tin; hxe.^ of tj, f it- >pi i lively .southwards .and cost* 


( t ) show s 1 hit tlif in w i\ si oiati, in the npjmte direction to that 
ol llu Miih Willi tin ioiu])ouent of the raitVs angular velocity^ 
ihoiit the v.iti dl n tin })lue And, in the plane so revolving, 
wi sn 1)\ i lint the hobot the pendulum describes an approii- ' 

11 itih fhiptii oihii, of w huh a sti.iiglit line is a particular eSsc. 

A ciiYufai' p;ith in-iiig obviously possible, let Us ossumo 
ticulur ihtegriil.s ot (’Jj '"‘'i!' 

r) cvnsipt t a), C“C8ii<||f-i:<|)f7': ■ 

The sulwtitiition of these value.? gives the- same' result ’ 7' ■ 
p- -p 2wp cos A - y/f «• 0 ’* V- 
in e;ieh of eipi.ilioiis (2). ^ 

ruii/;'/ ir, then the values of p are, to the degree of approxr 
mnlion jihoveeinjdoycd, ± 11 - w cos A, so that the (apparent) anguldi 
\eloi-iiy (if a eoiiiial pendulum is incrcusod or diminished by»eo8A 
according as it ^ diiectioii of rotation is negative or positive, 

S 159. Thu jiruccding problc-ii is a particular case of the Varying 
Mowing gciiuriil one. To find the m<4im of a particle ' 
sahjrdful tu t hi' action, of f/iveu formiU/ndr.u^^ 
fvnstralut. It would lead us to details. ^.mcompatible. with 
our liinit.s to enter upon a full dia^'osion of so wide a 
(juestioD, but we give one or two.siwl^nd useful, C{mes 
to show the commoner forms of prqc^r^ 

A imtidc vnd4>.r any forces^ md rMn^ m a 
planCi is nltacM by an mxtma^le Hiring Wm \ 
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wk a givm mmner m that plan$j to determine the mofum of the 
parbieU 

y* S the cooidinates, at time of the particle and 
point, a the Icinj^ ot the etring» R the tension of the string, and 
m the m ms the particle/i 
Foi the motion of the paH^lele ^ have 




(ih 


^ vith the tonditioiy« - *)•+ 

IJow JP, P aid gl?Sh fuactiens of / T\k iiom ) < th si ! s of tin 
^^uati^s ( 1 ) the "^ijajntlties '' 

i have the (quatione ^ hfcdi^ motion 


-*K 


.r- t 
a 


n-j . 

..'M 


(-' 


^Thew are pii clsely the equatiotis wo sh ml I h i\ h I iM 1 \ ni 
been fued, and in addition to tin toji« s \ \ I i t i 
^theAiartitl^yWohadapplicd, levtiHcl ludii ti u th lit 
of the point’s motion with Ihe in »ss as a f i t i It i \ I 1 1 1 
1}i<^ biline theorete will hold lu time dim nsi m l1 i I i 

^htiOOe^, ^^hre known as fuiutKms of / ml |]j ? i i tl 

I ^hationa of relative motion ai o c oinph t» ly »i« t r m i n I 
^ Let there he mj/Ainprt ^ed t(ytrui, and itp^os /n t U d // j f 
jf^iitipee oetoctiy m a Stnnqhf hn 

Hera 7 , 7 iro const nit, and lluKfm n» t ni nit) 

at fit 

dneed m the eipiations of in )tioii 

j Aga>in, m%tpov. the j^mtnf t rmtun lot ) til t \ / 

)eUP((Ud 


thus for the acceleration along the tufa 

whence r-Af"* t Hi “ ^ 

Suppose the motion to comnitiK it n t 0 I \ th nttiiv t 
astiing hngth/7, itti hHi,< tin pnti lit) i k Jh Mldity 
ol tlio paiticlf at thU instant along rill til i / i Hen » at ii 

r-^a A + H, 
r 0 \ H 

sotlmt V-R W, iiil7 ') 

In 1 '^1 I t uM 1 tl n iti I p iti n <f lli tul i I \ tli t 

< I tl j iiti I 111 1 1 t t If 1 I I 

til till in I I nil I it 

tl / 11 I <i\ / 11 VI ft,/, 

ini ,, I 1 1 IV 

M I \l 

00 (>\(e ' g Ov ) fj 

1 I tl 1 \ It (It) in 1 

II \l 1 I 111! 

« I I tl I I I I 

1 l1 1 1 I 

<)\ II I II \ 1 I 

1 1 l1 I {II 

i I )llt ll { I It I 

/ 



r 1 

11 til j 111 l whil tl t 


K 




1 III thi I III 

d lu J 1 tJi 1 1 1 I ) 


V 1 


L llv 


ill 1 1 1 tl if 
t t t I 111 

M 

I f fl t I 


0 ) \ 
1 » 


i 'I'he lelative motion will (vid( ntl> 1 1 tlii< »f i nii| 1 [ 
side to sulu of tin pnnts Itn t i it n lit i 

^when the angular volout\ t \ u In i it m Ii it Mil 
^ the atnng o^rasioinlh i\iii«ukd, ind tl i mH i\ i 
lippait whonit isugun ttnl I AMiih t)i imi^ i i 1 1 tl 
partich* moves, ol <omsa, in a sti light lin 
t ^ fSuppo^e the pmfU to nmi , udh i tsta if t f I i / / 1 

Oirek Mfioif radiw ia r and anfir o i/i i 

^ Herti supposing the point to st at ii in th i\i I j 

X’mrronuft v isuxtal 
]Bettee the equations of motion au si non 


I \ 


t I 

A\ hn 


1 I I 

I i< \ I 
I I I 


I i 


1 I 

i 1 

I I 


N 

A 

I (>I 


P 

>r 


///a 


dt 


0 } iff 


(U^ 
dt^ 




- R + M JTj 

a ' 


(r-a-V+iv 


1 1 II matin I 

1 1 I I I { 

HI I 

Till ^iiti ^ ( 1) 


ro 

/ 


f 1 f 


0 ( 
fl 


id 


( 1 ) 


{x-&i 


sHu 0 ) 
dt^ 


-(V- 


dt^ 


(/• 


''"11 t' 1 ' I I I 
Vvl nv u \\ \ 

h) 


I tl i 


^t)^[{jr-j)g (y »)/j, 
polar cooidinatrs, foi tho rfhtivt niotidii 


(;;) 




ftr ^ '•m (0 a/) 

I dr a 


Sow fife inclination of tlu stimg t ) 1h 1 1 li is ] i i 

through the point , call it <>, md wc havi 

I - . 

the equation of motion of a hinipK pondulum whost. h n tli i ^ ^ 

The peiticle theiefore movoH, with lofcitn ti th mui nl 
revolving radius of the ciitln dcstiilud hy th pimt ]i t i 
eunple pendulum with refen nee to tin vutn al 

A pneticU movte in d moath malqht Utht vhuh md i tl 
canet^t anqnhr veiocihtemd avcittf^al (UM fo tfhidi 1 1 i n t 
dicSar « to d^U) mine pie moHm 

*• Hete. referring the pnrtiple to polar coordinates m tlio plm )f 
'aabtaon of the tube, we have 9 ** constant— w, P—0 (^47), aid 


""Ct I I ) 

)ij 1 m i A I \ 1 M 

// 

\ ll\ T ll I U t I 
ll i I t ] 1 I 

ll a ^ 
th 11 


/ 

\ 

1 / 


tl I IS 


1 

(/) 


1 I 
1 1 


Ll 

t tl 1 It 
w 1 II d a 


It] f 1 ll 7 

t) 1 w t { ml 

It 1 « 7 stt 


sa 1 tl {Mix ill 
1 Hull ]uftm 


I 1 u h 


\ •( ' 


J(os7 n a 

)sd L, 




and tlu pirtiiK will oscilhti >n uiu il I iIlx ^1 InnifUr 

I V\ - 90 
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In farh of thcee 1111*00 cases tlie coni]»leto solution of the nrohUMn 
cun be exliihiititi in loriiisof elUj'iii* I'mietioiis. In the lust two 
cases, wlii ‘11 the arcs of oscillation luv very'siiiull, a HUtfieieiit sohi- 
tioii may rasOly In* obtiiiiieil ]i\ the usual inetlioils of apjn'oxima- 
tioij. This is a jturticiilarJj iu^ljiutive cxuiiiplc. 

§ K)0. As a final example of ctinstr.iinod motion of a 
particle, let ns find tlio form of a curve such 0 

that a particle will .slith* down any arc of 
it, from the ori^dii, iu the same time as 
down the chord of th.d ore. If OA, OJJ 
(fig. 03) be any two cliords, it is plain Vs^ 
that the dilforeiice of the times down these B A 
chords must In- njUiil to tlm time of 
describing the aie All. r.ut, if OA make I'^V- O-h 
an angle ij with tlie vertical, tin; time of descent aloii" it is 
/..u\ 



; harnirtiiic motion on tho natural simple harmonic motion of the 
' uiiilisturbcd hob, and thut. it is altogether imlopcudeut of the 
‘ ainpliludo and phase of tlo- nndislurhod motion^ 8o long us tho 
I disturbance is very small, this new' part of the motion may lie 
j neglected, unless m is very luiurly equiu to n. For iu that ease, tho 
I amplitude of the disturbatice may Iwcomo much greater than that 
i of the original motion. When ??i is equal to % tho integral changes 
its form, and we have 

111=:? oos {ni + Q) H* Agjsin . 

4 

This shows that, in the special case of a disturbance of Harmonic 
' the same period as tho undisturbed motion, the nature of ujytiou, 
the motion is entirely cliangod, Thus, suppose the pen- 
dulum to be at re.st at its lowest point when tho disturb- ^ame 
mice is applied ; then we have merely • period. 

6I--AA aina^, 

2n 


\ jMusy ' 

And the vi'hu’ity ul A ik ^/'ib/lWctisd, .«;o that the time 
of describing All (consideml i\> liiliniteMmal) is 

If we put T fur l)A, cur cuiidiliun gives at once 

d /"^r lid 

tlo V 

where a is the length of the arc OA. This equation is 
easily integrated, and the resulting relation is 


a simple harmonic motion w'hose amplitude increases in 
proportion to the time elapsed since tl^ disturbance com- 
nieiieeti 

Ji IG:!. As another illustration, mppose the point of sus- Point of 
pension of a simple pemlii/nm to have a aimph hunmiik 
vioihit of s-mall ampliffule. iu a Im'uontal line* 

Hern the (Mpiatiuus of mot ion arc (to horizontal and vertical axos) 


/--•/■ >111 •.!!), 

which belongs to the well-known lemnisrntc of Bernoulli. 
From its form wo see that the vertical line from vvliicli 0 
is mensnrcil is a longent at (); no that tlie motion in arc 
eunnneiu’i s vi'ilically 

Ihsturbid S IGl. To complete this elementary sketch of the dy- 
luoiioii. nainics uf a .siimle [(article we take an instance or two of 
disluil)'‘<l iimtniu/’ TljLM'.NSLMU’eof llii.si|uestiou is usually 
that tile (li-liiiltim: fitrccs arc, at any instant, small in com- 
paiison the bnee-. proilucing the niotiun ; so tliat, 
(lining aiiv biicf [urmil, the niolimi is [iractically the same 
ii" il no (li.'tini)iim cause li id I'ccn a! uoik. Ihit, iu time, 
the ell'cct*' cl tlie distnrliaiice may In-come saigreat as entirely 
to cliaiiue ill'- dim(-ii>ioiJs and ibrm oj the orbit described. 
The matliviiialii-al iiictb'id \Nliirh 1 ms been devised to im*et 
lliis (jiiestien depends ii|iun vsliat lia> jn.4 been .said. The 
c/oti''i>‘t>r of the ]iatli is md, at any ]iai'tieiilar instant, 
ah’ectiil by the di-tniii.niee ; but its form ami dimensions 
are. Hence, as tin: lir.d (lc|)-'iids iqion llicgh///( of the 
ecpuitioii- v\liicli rcjiresdit it, wliil-.* tin.; laltn* depend n[»'»n 
the actiiil and relative m.iynitiides nf the constants 
invnlvcil, VM* si-ltic, oiii'e loi all, the form of lli*; e(juation 
as if no di-ti;ibiijg I'aii-e liad actf-d. Hut v\e aic llius 
eiititled til a-^'ame tli.it tin- condaiits wliicli it involves are 
qmmt.lii s wliich v.ny Mith ih'- time in consequence of tiic 
.‘'liL'Iii, i'.d j' '! -i-fiiil. • II' li . 'll till' di luih Mice. And, as 
know ihil, it at any r.ioment tin- di>linlianrc v\eie to 
CKiM.tli' 111'. linn would Injtliwith go oil for ever in the 
orbit fh'.i 'A M-/-//,.'//, we may a"nme that in the ex- 
preS'-ioh.-, !' 1 tl.> t oiiipoin-nU of the velocity no leims occur 
ciepeiidiiij on li rale of alteralioii of thevalinsof the 
couslant-. '1 l’i>, a , will br- . '.cn ]>el'»w, very iinich sinqili- 
lics the mathcw.alii d In-atinent ol such (pnvstions. 

Pelldll Siifijt'i •' <! I’ll' '•> • I "'ill I, in' (( .lUiifJ fn ii’l iihi m I'll'i lit ' inf 
him. flu 'lit <f' ^ t'l fi ''I I" ill' 

tiirhnni-i, -III fill ihi ' ,1 hi'enri. 'Ill' (••Jiialli'li of liiijlum 

VVlil (jljviiiii.'lc b- ol till 1'.; 


But if wo siqiposo 1 he oscil liilinns to bo small, we may write »-{«*' 
le, II f, where I is the length of the peudulum, aikl 6 the Uliglo it 
makes with tlie vi rlieal. Then we have 

X III 1 C- Jo + Ae,ns wi/, suppose, and 

Hence ~T, 

ami //i-t- A ei)s/»/« 

wliieh is [irecisely tlie eipiatnm of the preceding iuvcBtiguiinn. 

e HC3e from this Imw to ('xphiiu the somewfiat puzzling Motion 
jdieiiomciiou wliich vve observe when we produce coiiqilete 
rotations of a stom- in a sling by a comparatively trifling 
moliou of tli(v Imml. All that is nocc.sHary is that tho 
liaml should have a slight to and fro horizontal motion, in 
a period nearly equal to that iu which tho sling and stone 
wonlil V ibrule as a ptmduliim. This result of particle kine- 
tics is (like llml in j? IGJ ) of great value in other branches 
of jdiy.sics, especially sound, light, and iiidiaut heat. 

To illustiute the ;^ener.d priiieiplo, let ns take the ciise of one Hisiiirli 
degiiM' (d fi*(M‘doiii. 'liieii the. equation of motion ot an unit mass uuee. 
must be of tlm form gcnemlly 

^-0 + 01, 

where 0 reprc.smits the normal Ibrei*, ami 0, the abnormal or dis- 
turbing force. Li :i,\ iiig out 0 , for the nioiiient, let tho integral of 
U (') be. 

t), 

in wliieh a :iml ft aif two mhitniry ecviistiuita Wo may now sup- 
P'l- .- a :iml ft to hf \'iri:dhi in Midi ii way that tlm eipiatiou shall 
'(ill hr -alisbij thi-, vidiie of 0 when the disturbing forces are 
iii'-lmiril. 'flii.s imposes only one eondition on the two iiidiipeiulent 
(Hi.iiilitiey a ami jS, .^0 that to determine them completely we must 
impose a second. This we do, ju: already explained, by niaking the 
expression loj the speed iiidepemleiit 01 tho rates of allenit.’on of 
aaij(l ft, and wc g.iin the julvaiilugo that our solution wm .iccord 
, ill (.very instant with wlnit would he the actual future motion if 
I the di.sinrb.im'e wuiv suddenly to eeiise. Tho s^ced is 

(>■ 

Wo tlier'eforc assume 

A«)i t-Am-o. 

Taking aciruuiit of lliis ttiiil (liir«rc.iitmtiug ogdii, we have 


v/iicre , in j lai . 

The iiitegriil of tliii Mjii.ji.ij, t 

4 0 I’eO'(//' - V/ - ,,«.OS7>rf, 

I v/i' -'/r 

e m then that the result is the supGqioiitlnn ot a new simple 


lionets Wb have, for the dotorinination of a and Ihc-cqiwtiowi 
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If) 


Iinpul- 


Thotjft give the valuca of ^^and^, iind so fumjdotely solve the follows thftt the sum of tht* (jiuiTititios of motion, (’onser- 

^ parullol to any tixod direction, oi ilio parlielcs of any '’•* 

l)rol)lom. ^ Bystem iriHuonciiig one aiiotlu-r in any 

§ 1G3. In a somewhat similar way we may ‘treat the remains uachiingcil by their mutu.i! .a t inn 


0 wav, , I 
, • turn, .'iiifi 

UMj that tnii 


siyo effects of a slight disturbance, made once for all, in tho sum of the nioniiints of mouioiituin ..f ell iho [wi te les ..i inomLU- 
v2&. ^ particle describing a definite path under given round any line in a tixiul direction m ami parsing law. 

'* A ciS»«<a>lA virk*ilA ktnliue* ...... . ... I.... ! 1' ... .1 x ' 1 . 1 * * 


forces. A single example must siiffico. 

Tima, we have in m elliptic orbit alwut the focus, § U4 (9), 

‘Z r 

At tlioend of the major axis fartliest fi-oni the locus this boemnes 

jt. 

a l+/i* 

^ Now i^at this point V be made V + SV, without <'hini;jt*, of direc- 
tion, we liavc the condithm tlmt in the new oihii m i | ,_ j 
Lave the same value as in the old, since tliis will still be liic 
upsidiil distance. 

Hence 




anu 


and 


8|«(l+(!) ]• = 
2 V8V-- 


= 0 ; 

ja 5^^ 
a 1 \ e ’ 


5^4 « - -1-5/; 

l+ti 


|8V, 

wliioh detmnino Iho incroise of tho inujor {i\is and Die diniiinition 
of tlie excontricity ; ami tho samo jnethod is iippljrabli* to more 
coniplicat«Hl yiscH. 


through any point; moving unif(u-nily in a line in 

any direction, ivniaiiis eoimtiint. Imv.iu Uu' lirri of ihcf-o 
propositions wo infer tluit the centri* of ni.i.-.-. of ui.y .-o, -ttni 
of nmtiuilly iiilliiencing [jarticli's, if in nioiion, citiilinuvs 
nio\ing unifoniily in a stniight line, o.xci i-t ni m. hn as 
the direction or speed of its motion is d by -lu- s 

between tin; [lai t ides and sonie othenn.iltej' iir»t !»■ lo.ieimj^ 
to the s).sti*m; al-s) tlial. tin: ci.’iiln- of ina-.'> ot any ;■> I ’ni 
of panicles nioM > just as all their niatler, if eoneenlrali.d 
in a ])oint, would nio\i* iiinlcr tin* inlliieina* of forces e.|ii,d 
wild parallel to tin* forci.s nally aetini; on it-; dilleicnl 
parts. From the second wo inlej’ lliai the axis of icsnllant 
rotiilion through the cintn* of .mi-s of any .-y^ll'ln of 
panicles, or thiough any point rn'llicr at iml or moving 
uniformly in a straight line, leinain,- uiieliangeil in din-e- 
tion, amt the sum of momeiU of nn/iiicntum round it 
nun.iiiis con.'.lunt, if the ^\stem c.\['ei if nee*- m* foicc fn'iii 
witlioul, or only foiees wlm.ai n’.-aillaul pi^-a -. tliiougli tin; 
centn; of ineitiu ot lln; system. Tiiu j>ii!n‘i[i|e is .omi*. 
times called “cfUi.M r\.itiou of area'.,’’ a, scr^ misleading 
designation. 

V It)7 Xcwlon’s leliolinm, wlnMi wc lival a.> a fourth Conso- 
law', jMjiutrt out that n -^i.^laiici's agaiiol me''!* lallon aiv to 
l»e reckoned as reactif)n.-% eipaal and oppo-ito to the citlfai'- 
b) which tho acceleiMtion i., produc'd. Tl.u' .it w'dii.-id' r'^' 


Avery emilent series of examples of the .Icnmornry a .1, omlm,. 

U> tollliii III I • .1 , ) " 


geometrical trcaimeiit of disturbcil orbits is to bo found in 
Airy^s Gmchatmi, 


Third Law 


Kiwlia of Tm Morn VorM.n. j 

Stress § 164. We have, by means of the first two laws, atiived I words it i.m tbc.in «■ jiulil.riom uitl. iIm 
aiwa.siarof force, and have fo»im[ Imw' | Nc\.lon\s view amounlN lo ihi . tii.il dl 

to compound, and thiTtdbro h()w to resolve, turns, MJid ah() i 13. teal, ^^ilh (he lea-liaas : ; iiii r a-. 

how to iiivestigiite tlu'. conditions of ef|uilil>riiim or motion | matciial '•‘•inis com[io‘^in'.!, il, lorm eiooi' 
of a single parucle subjectod to gm?ii forces. Iba mou is | s) tmiis tor tlm-e points coiiMdi rul md:'. 
required before wo cun completely understand the moio | bv llu* piinri[*le v)f ,■^U[ cipnan'i. i oi har. 

complex cuses of motion, especially those in wdileli wo' all ilm Innas acting on poiiiN of ila 

have mutual actions between or amongst two or moro j tho n n-ihai.^ imainr^l aecilcialioo, an Mj 
l)odie3,*-~"Hueh as, for Instance, tensions or f>r j tfu'ce.s on ihi* v\linli.‘ sv-ti m. ijii' 

transference of energy in any form. This is p. ifeotly I piineii>le tii L cvphe.dy .-taiul .m . vm; 


I aecolor.Llion must In* oijual 'iiid oppu.^ito to iLt ic iiL’aiit of 
j the forces wjiieli that point exp.s inn'i'N, wli. tlnr i>v ih** 
actions of other p.iils <»f tlic oVstiin npnii ir, oi l.y ih- 

\ I' 01 . In «-l li' i 
!■ i • e .. i h i;i 0, 
i!m‘ Pn. of the 
. 1- i.ir-ni <,i' l!*.; 
f»I . 'i.iilll.. It 
I'lallv. i! n e, 
• 111 < mm. 

\ ‘-'I f'.. :i;, it li 

' M t I O J I I 1 . 1 


supplied by thtf third law, on which New ton cMniuont s 
nearly as follows. 


I'v ItAieml'crt in !< 1 .:iid si ill 1- 


' Oi.ji 


Ids Thus \i w ic i 1 1 , 


§ 165. If one body presses or draws nm»llicr, it is ' tc.np i.-t m. nm r, the 


t h’AK'lu- 
i I t it’s 

i-nc;.; n.i. }-mi<’iplo. 

1 Cl, ^ {iiu; ail-’ thNlrncl 

! the /:;! t ;j. I Ill tll<-ni\ of 

. li.i.. raised 


Newton's 

menUon this other with an equal fm-.-o in the | “cmT-v." w|,i,], cvp linn.iP-d d; 

thinl opposite direction. If anjMine ])rcsses a .stom* with Ins i to llif pc..aii<i)i of ihc L,..ii 'le ( of Lim •h} -iccl biv.,-. 

law. finger, his finger is pressed with an cijual force m the j lb* ]»uint.;ou{, liowcvcj-, on!', ii-. .ipplic.iii' u u, mt ; hauic... 

opposite direction by the stone. A liurse, lowing a Imat 1 d’h*. n./'c a*; In dclinc,; ii. wlii-. h i.’ evidently 

eip.n.vah. Ill to tlio pisiliict. of ihc «. li'-divc »omp<»nenloi 
the I'oivi* iiitotlie vi'jiicity of llic [mlm at wiiich it, act-, 
i-i '-imply, in modern hhulidi plii\iseolu-y, llu; rate at 

'vhich 1 1*'.* .agent werj.-., (.Ldli d llic “pov.ii " c) tin* a‘'ciil. 
Tiu; subject for nn u-iu'cim ni here is pnci-cly tin* r> imi.- a - 
lint tor which \V;dt, a liiiiulicd l itci/inli tdi.icil th • 


on a canal, is dragged backwards by a force equal to 
that which he impresses on the tow ing-rope forward.^ Tly 
whatever amount, and in vvliatover diWetion, one body has 
ita “motion^* changed by impact upon anotlier, this ot^ier 
body has its mqtioiA ” changed by the .sumo amount in the 
opposite directii>n ^ for at each instant during the impact 

they exerted on each other equal and opjiosile pre -un-'i. I piaiti»al unit of a. “ImrM’ j»owcr,‘’ nr thn laic .ir wIji. 'i .m ii, 
When neither of tho two bodicvS has any rotation, whether | ajcnl wmka when ovcicoming tinaj tl •' v.cn- i nl i' >\\ 

before or after impact, the changes of velocity which tl'iy j a pound iliiou;:h the di^uaiuc of a fi.v.t n it. ti..a 

experience are inversely as their masses. When one body ■ i., pioduciiu nod foot pouiul.'. of w.n!; |h i . ■ ..-id’ Tl.c 

attracts another from a distance, this other attract.^ it w'itli • unit, however, which is most ge m 1 dlv » ‘111 - c lit 111 . iLii* 

an equal and opposite j xvhich NVwtonV; dctinili.m iiiq.bcs liic «. P of 


§ I6& Wo shall for tho present take for granted that the 
mutual action between 'two jmrticlos may in every case bo 
imagmod as composed of equal and op|x>8ite forces in the 
two such equal and opposite 


doing w'ork in wliich tlic unit of work or ciii rg) i- produc-.;J 
in the iiuit of time. 

169 Looking at Newtons vvord^ in ilii^ lighi, we see 
^ ^ , that they may bo converted into thi^ foll.wving : 

forces constituting a “stress” between tho particleB. From “WoA done on any syhiem nf (in Newton's 
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Newton’s 

scholium. 


I'oteiitinl 

euergy. 


Statement, the parts of any machine) has its equivalent, 
in work done against frictiun, molecular forces, or gravity, 
if there acceleration ; but if there be acceleration, 
jjart of the work ia exueiidet] in overcoming the resistance 
to accelm-ation, and the adiliiioiial kinetic energy developed 
is equivalent to the work >0 spent." 

\Vlien part of the work is done against molecular forces, 
as ill bunding a spj’ing, or against gravity, a.s in raising a 
weight, the recoil ol‘ iho spring ami the fall of the weight 
are uapable, at any futnri' ijiiiu, ol rc}»rodiicing the work 
originally e.\pund« d. Jlut in Xcwtoii's day, and long after- 
wards, it was supposed tliat work was absolutely lost by 
friction. 

15 170. If a sy.'^teni of bodies, given either at rc.st or in 
motinii, 1 ) 1 - iiillinniced by iiofoivcs lioin without, the sum of 
the kiii'.'tii’ i iiergius uf all its j»arts is augmented in any time 
by an amount e(|U:il to the whole work done in that time 
by the stresses which wi^ may imagine as taking plan* 
belwruMi its points. W’li'-n flie lines in whicli these 
stivsses act ii'inain .dl uin haiiL^cd in haigtli, the sum of 
th(‘ kinetic energies of the whole system remains constant. 
If, on the otlii'i* hand, one ot the^e lines varies in iengtii 
during tlie motion, tht‘ stiess m tliat line will do W(»rk or 
W'ill iMUi'^iiiiie w'oik, ;Ha:Mnling as the distance varic.s with 
or against it. 

^ 171. Kxperinient has shown that the mutual actions 
betwheii tlie i)'irts of an\ .system of natural bodies always 
perform, or alway.> consume, the same aimMint of w’ork 
during any motion whatever, by which the susteiii can 
pass Ironi one jiorticular coniiguralioii to another; so that 
each confignrai inn eorresporids to a detinitc ariiount of 
kinetic energy, lleiicu no arrangement i.s pussilde in 
which a gain of kinetic energy cati be obtained when the 
system is re.stored to iK initial contigunilion. In other 
words, “the p»T])etUid motion" is impossilde, 

'riio “potuiti.d energy’ (.'i 1 Id) of siirh a system, in the 
coiiiiguration whu'h it h.m at any instant, is the amount of 
work that its mutual buees peiiorm during the }>‘assage 
of the system from any one clmseii conliguialion to the 
coiiligurjtioii at tin* time relerred to. it is generally 
coiudiieiit s(» Infix tlu' parlifular coiiiiguration eho.sen for 
thf' zero of ivckoniu'i. of potioitial energy that the potential 
energy in twety other e.mijgrufjljnn practically considertal 
shall be ]'o^iti\e. 

As pnticular instances of lids we may notice iiiany of 
the results already given : toi- iuslaiiee, iJie «»rdinary expres 
siou for tile \eloeily ai-quired liy a falling .^tone 

for here [iftr- i^ tlie kinetic energy acquired, 
while •' is the woik done liv tlie weiglil during the 
fall. Sjiiiijiirly, \ve liave in the motion of a planet, the ex- 

]•^e-.d(*n e- - * ), which lemis tti m - ^ (r, - r). 


aud 

The intej^ 


, which lemis tti m - 


‘ mean value” of the force for distances from 


?' to and tlierefore the riglit-hand .sid<* is the. work done 
by tile i"ire, wl'ile the, leli-hiiid .'ide js the increase of 
kim-t le ‘ li 1 jy Muilin-fd. 

- 'J’o j.ai 'K. ’ii ■; • fill 'll, \vc huve iiicif'ly to notice tlial. 

hv whal li.i 'i.M 1..-.. lel, the V iliK- of 

is in'ii*)un']f iji «.! i;< ; i'-. jtiir-iad from tin* initial to tin* linsd 
pu.-.itions, and tli‘ o 1 m. • ’ii • 

a ^ V./;/ ! 

is a « oiijjft»-te <lilh 1' iiti.il. If .’i ii' roidaiicc with wliat lias just 
been said, this lie ealjcil ,/V. i- tin- notejitiai energy, and 

V - 

■ ■ ' 

Also, 1)V the vffoiiil Law i.f tu'iIk.ii, if Wj hf* tin? mass of a particle 
of the sysleuAvliohC coopliiinti ^ .O' r*., yj, w'o have 




that is, tke iuiit of the hmtie taiergm u 

etauL This is called the , 

In abstract dynamics, this . artide.¥$ic^ 

is concerned, there is loss of enu^vKj^BOtion, ihipaict^ . 

&c. This we simply leave as • 

Thermodynamics. . . ^ ■ 

§ 172. Hitherto, as we hav^ with 
motion of a single particle only,, 
assistance of even tho third law. ^w/v^those 
1 al really treated, in which one of the not given, ^ 

it was at all events due to a given'^oiifl^int, aqd the^^ 
geometrical circumstances of the 
means of determining it. In fact wi^,y)»||g>^not, 
case, eoncorued with reaction; or, to.^6 tlfninore 
form of expression, w'c were ei^^d Vfitj^ptie half/dhiyij?;"; 
of a stress. When a stone’s inotioii li^a thvesHgated^^ 
ui-cimnt was taken of the stone’s attractipn.'jEi^r|iy 
w lieii wo dealt with central forces, the cehtA was supp^sedj' 
to bo lixod ; and, even in the casea itt, Which ‘ yariabld^f 
constraint was supjioscd, the curve whiich pnyduc^^it waSr) 
a.ssumed to move in a manner :absblut^y' <^ 
beforehand,* and in no way affected by,.Jthe^.Jt^ctiOii 
imi.ss acted upon. ' ' ' ' 7'^-' . ^ 

Jlut, in nature, circumstances are not s6 sii)[itili^,\> 
'riiough, for all praiitjcal purposes, we may ^||lcu^te‘:t^'J|.!;, 
motion of an ordinary projeetilo as if its atti^tion.had W' 
i.dluenco upon the motion of tho earth, we c^nbt doji^Xi)i;i5 
tho case of tho motion of the moon about the 
mass of tho moon is about -Aj-th of that of 
its gravitalion tdleets on the motion of the.^th.ctonot pe^' 
iieLdeeted. ’Idle moon, in fact, moves f4jtdr^ftundih'e,ea)$^»^' 

Ihuii w'ould a projectile of less ‘mass, though mq^jjPg 
precisely tho same relative orbit (§ 146)? \VJf lll0 
motion w’uro not accelerated by tho reaction of the 
the side, crest of tho lunar tide-wave would, be OUthoaij^ 
of the earlli next tho moon, and there woujd; b6 fuU-tifl^ 
once 0 )dy in a single rotation of the eortli^^hout its a?ilt^’:‘ 

Wo need not give further instances hetejA.they ‘Will 
sent themselves in almost every case wo;ittve8ti^^-''f>|^;':'^ 

S 173. 'ro give a general notion of theylpi|iut^tipl#^ 

Jiini necessity for, tho third law, we cKo(»e;'B.feii^p^f^^^ 
case.s, select ed so as to give, in short’ cpmpasif, a sumcientl'y;^^' 
general glance at the wdiolo subject. ■ ' . , ' ‘ • , 

Wo talvo, first, tho case of two atone8,t)t i&unete;P9n^A^^ 
jicettMl by an inexlcnsible string passing over a 
pulley. Let their masses be rn and Our physical.! / • 
ronditioii is that the tension of the string/ whatever W itS’ i; 
valu(‘, is the same throughout; and'ftj!iIls'9CC0rn|^ ’ 

the giiometiiciil condition that the lenj^U of the stH^'W'V'' 
constant, or that the speeds of the twd^'masfles Are e^ual .. 
but in ojiposito directions. Hence theMduhts of increase 
<if iiiomentiim in a given time are |s’ the masses. V.But;; ,:. 
they are also as the forces, ^by the SCCOffd^^hW; Thus 
m : wi' : : T - "*4 

This gives, at once, 

so that the whole downward force ts 
and the whole upward force on.«i;^^^ .. 
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. as tbat 5f a free mass falling iii a vertical line, 

. ' bat the accelmtion is less, ia the ntio of the differ^oce of 
;_the two'maaaes to ' 

§ 174. This ej^^,^; rtW -armn cidled 

for the demon- 

Stratton ([in a and second laws of 

motion, in cert ^i mpfe ’ The main'^foature of the 
method is the im|^^^etiba of the acceleration, so that 
' the motion of the^^^body is rendered slow enough to l>e 
foliowed by tfo'ine degree of accuracy. To iirovo 

, the first law,' a l^i^- '^'etal was laid across one of two equal 
susBUSj^idi'm'.tbe example ; and tlie system Wim 
aOeclerayon until the pivpondevat- 
ji^ha ring which arrested the bar. 
Sih^dn, with no acc6lcr.ati(>ii, was tlicii 
'.observed by nptin^ .thiei passage of t-hu falling iiifiss in front 
;^,of. a .vertical ^de^ 'wbiU the observer also listciu'd to tin* 
j ticking of a gebdfilum' escapement. For tlio wrilir.iUt.n of 
i^thi^ijecond la^/'so #a^ uniform forco is coiirArmil, iho 
(^appAratus was ac^^s^by ^rial so that tlio oxt m lo:nl w.i.s 
^4e<{^chcd from, the, preponderating mass after I, i\ :1, At., 
of .j^he.' .pendulum; and tho snbsoqnont imifnnu 
was-jiduhd' to .be nearly in proportiim to tiuse 
?;|H^bei*s. And^ ^in, to prove that moinentani nctniiivJ 
pan6i«; 'proportional to the fonie, tlm (tficis vf 
..of different ' maraes wore compared by the same 

z and i-oj he tho‘ portions of the string on opposilo sitlf.s of 
V^the pulley at tune m Hbye 


^fdlawed to 
>ing mats pa^ 
.r.9?he 'flubseqileai' 


it was' at starting Then the relative speed bcc MfllOS 
again one of approach, increasing steadily till the dis- 
tance between the masses is L This maxiinuni spi*,p.d of 
approach continues till, after again i*:issing nut; another, 
the particles once more reach the n l}iti\'e distance L And 
so on. All tliis time, however, their eoinnion (‘ontre of 
inertia has boon stoadily falling with uniformly arcuh iatcd 
speed, as if tho niassi*.^ had bnen concent rat^d at. it into 
one. Since / is tho unstrctchod length of the stiing, if 
wo call Fi its modulus of elasticity, its toiisioij at any other 
length, A, is 


'jv 




'V>"' 'v 




.♦ np - T -? w 4 J , 


• jV; ^Hbuoe by elimnation of T we have 




; by elimination of z 


m+m 








vl^•:^j5^0^lone of the masses is vibrating peT)(luhim-wi«!o, tli«> 
r. -c‘. ^.va;.**’ assumes a very inach more difficult aspect. We will t*ilo' 

' *1-- aa a*i AvawirklA aviVtlinrif i>.n f 


it letiT 


an example of tho applwjfition of Lagrange’s g . ii . ia 

176. Let us now suppose these masses, so ci.ihh'cImI, 
thrown like a chain-aliut. We sec by ^ hx; t iiat tlu ir 
.;^.366ntr8 of inertia moves as if the masses were com rnt rated 
'\th6rbii. lAIso'that tho moment of momontum is nnaUbctial, 


^ VO have only to find tho initial position and motion 
-;of,tbe centre of inertia, and the plane and aiiuuinl of the 
i^initW moment of momentum ; and thocomplettMlcicmiina 
'^tion of tho motion follows. This case is precisely l lie 

of a well-thrown quoit, tho rotation of \Nhi( li is 
its axis of symmetry. It is, so far as s Idt'i goi's, 
of an ill-thrown quoit, which appears to wabble 
an irregular manner. But these are nKiiteis 
to b® treated under Kinetics of a Higid Sv.iem. 

. § 176, Suppose, next, two masses n?^ and li» be < un 

^*ka>^Bected toptW by an clastic string, tho. extension oi* ilie 
^^|wrlng being, proportional to the tension, lii t ///, bi: In ld 
the hand, wjule hangs at rest. Tlien let the s>si» m 
allowed to' fall What is th^ nature of the. mot ion ’ 
mathematical investigation it is easy to .see tleii, 
' ' t||| monierrt thopiwses areMt fi^ee to fall, the tension of tin 
■ A «tj»!tched string wfllgmduauy draw them together. 

' it has thus conttacted to its normal length//, tin: 

» i* .1. . . 1* 'll V V , 


'"'{Ami of thotwfti 
^JfWl coatinue toO 


Wli.ii 

I'i'ltliirt' 


by Hooke’s law. ITenco, if initially w, were at the. origin, 
and the axis of ./• be taken vertieully downwards, wo have 
for tho initial coordinate of m,, 




-1 '■ 


When tile njjiNsi- 

1 ) 1 ' lid ' a r'lie .»• t 
llniii. 'I'lllH lln* r(|ll.|f ini' 


lllnvi^■,^ l’if lliiit] ].in iiifniiny ik tliiit. tlw 
iii.iHv :iii.l HI ii|)|.n-si(i* lion.s uii 


I'l IiikI lull ;ii.' 


//. 



m 

m '! \ 

’ 

l>y eliniiiiiitiiig T \vi* h:i\f ;ii 

OIH'I* 


' //!,/• 1 //>., 

t , (///,. 


Hill. //?,/', i /// 

1///, 

: 1^1 

if ^ bo tlin ooooliiMlc of tli«‘ « 
il. no.. 

Clltll.' .-J 

'f J 

ill. 1 1 M ..f lli.‘ Iw'.i ni;i'i.si*s 

til*) ortliiniry eijualioii for lln- f 

ill or.i 

l.'II''. TlllK 

niyt\ ! iii.,i-y\ 

1 r./-. 

/ / , , if/.^ '/f'’'. 

Siiieo rj ( ' P ^ 

My.' 

r._. 0, 'win 11 / 0, we have 

A- nij'" ' 


I‘ 0, 

A 


j illld tbil.s -1 /;/. /■„ „ 

/ i/i.n 

'{ K 

■ . j' 1 ".'-i ■ I'l 

j So long ns ./'j - ./*, / w .* ln\ . 

' .ll-o 


I 

'l 

/ 

' )■ 

1 b.n.'f, niubiph isg 1 1 ,,, in -i 

..I 

1 '(.1 i' >' I'l ..f III bv . ' ,, 

j and tin* m'.oihI bv -.tj, .'ud ink 

in • ! h.. . 

ii'h o n . , w. li i\.. 


- .r. ) 




'I'he i.'. 


/ r r 




when : /;■’ 

AIm’*, by the. d.it’i iit st.ir’iei.; 


0. 


l!-liee, liiiaily, 


!■: 


nl 




nij 


in " Ilf 




- ( t -- «'(»S I'f) , 

1 ' r,.j 

v.'hridM' l!n‘ \.illlf of t .o. .-i-viK Iw* niUinl 

voiill . 1-1 \M’ llllVr fi' '.TT 1 Ili'-I' llli’s ( iM.vi' 1 ( 
nl ill' 1 \\ 1 1 Hi.e'si's, ili-,i‘ |li(\ ;]li> 

i'i|u iiooMii'; <oJl^llm^t wLieli, in 


11 il for 1 1 iiir- 
At the niit.oit Ilf 


n po 
(Inlin 
Ml ji{io 


.( Ill till' 
il llOMI 
''•tl, jias 


IT I !l' O' 

K \ 


l.niv 

/( 


J I /// , ) l ‘. 

m^nij 


f lilt ' iii . e-ifs m 


;inil tljfM* ilisl.niee /. 

Tlih di^ramv' diminishes tlieneeforw.ird 


rifli 


wj 


m 1 


189 .will have a definite value, 'fids 
^a.drelativo speed until Huy Ikim: 

one anothci^ ^{^'.agaih arrived at a mutual ilidanee speed until the. iippormost stone, h-o I* 

■ At tlmt/iuSt^ii.'iihe/fChs^ of the string comes into 1 one, fulls b\lo\» it to a distmeo /. \V»' ;i, 

; lplayagBiq.J the^rtl^til^e'^ipe^ less and le.vs, finally i trace the. in xt part of tlie motion, j. ripply 

' masses i.s what | equations above, — integrating them, and^determining tho 


til " 


thf' above 
till' lower 
in oi‘!]i.r to 
^litieieiitial 
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Complex 

PljkIu- 
lir ‘ 


coristinits by the new conditicnis. This wo leave to the 
reader. 

S 177. Ni\t let UR take tlie chhc of a Ptmdu- 

iinit , — the motion of two m luoro [)ellel/S liltaihed, at 
different [xiints, to the s nie Ihread, 8U[»porte.d at one 
eiul. The p.‘iieral solnlinn nl tin’s (|U('i<tioii presents con- 
siiUrable dilliciilties, l»nl ii wo eonfine our attention to 
Hli.ujlit disturlioiicfR it < .r^ily trealt'd by very elemontnry 
proiM.-Mses. In fart, ju I as a ^inlple pendiiliiin, slir/Af/p 
di>?turbed in a \i itis. l j-lam*, lias simple Lannonie iimtioii 
wliieli may b(' n-j.iidid as tlie resttlsed jiart ol (‘onical 
peiiduluni may tn .it nf a cimiph'x »‘oiiieal 

pendulum, and iv-nj\c ii; nu'lioiis pandh-l 1o any M.Ttical 
Jjhliu*. 

ll tlniT > 1'.! 1\N'‘ mi 1.» the siriinj::, it i.H 

clear Ihd ih-' ani-t, it the iumI;.,.! in b,* a pmvi^tent 
conical mu’; he ;jl\\a\^ in one xe/n.-a! plane with the point 
ol siiNpeii-ion. Ainl theiean* oli\ inii<ly di.vpnsilions <)!’ 
the .-trimr wliieli are eniid.'-lenl with kiiietii' stability. 

Let A (lii: ol) be ilie ]ioinl ol’ snnpen-i«tn, llitai the 
mas-i'-; may i«4:ile -livalily in either nf (Ini two eoiilit^uration.s 
.sLetelied. To keep i-it her llM-i ^ 

moviiiL: in a li“ri/,onlal eir.-le, 

Jill ill It is r«‘!pin*’d is that llm 
I'i sultanl. fi'i’i’i’ on it slrall be 
liori/oiit d, diiei’led towards 
tlie eeiilre, and pn'duelTea an ^ J | 
ji' eelei at ion lapial to \ ' 11. 
as in c I L“l tlie whoh' 

BV.-tem *uin with ain.'iilar ve 
loeitN <•», and let the lengths 
of the slriiu^' be n ami A, lla ij* 
direetions iiiakimi; angles 0, <j) 
with tlie N'ellieal. 

NVe will treat only the ea^e, 
in whiili t1it-e aii'dfs are m» ^ 

small that the are- may 1"* wiillen in pl.iee of th(‘ir sines. 
M’Ih'Ii /// riiiiiii\-i a hoii/oiil.d le.-iilt.inl Imee ///nCo- 
dirtet'sl toward- the a\i , and AI reipiiit--' j Injifur 

similaiK' «lireeted. Al-'s a^ tlii* .-tiin^i' are both very 
iiLMilv s»’rl’r.d, the Inn/Kiii i.t the lower slriii:.; ina\ he 
taken a:- tii'-wm.:iil of M, and tlial of the njiper as the 
sum of ill*’ winjlit-- ol M aiid .o. Tierdiiig it, then, aa a 
Mritical po»h]i m. we !ia\«' ha tl'e mas- iti 

tffu" 1 ^1 !- t.' - M.7V'» j 

and for M 


I 

-m 

! \ 


B M 


IVI iB 


^ Laving one or other of the two positive valuee given 
by the eqimlion above, jind being therefore the length of 
the equivalent simple pendulum. Thus the double com- 
plex pendulum supplies at once the mechanical means of 
tracing (by ink, sand, electric sparks, &c., § 15G) a 
graphical representation of the composition of two simple 
harmonic motions, of diflorent periods, in one line. 

Aimlytically tliUN. For </»// di»i)lamiient. in one piano wo hn.vp, 
fl mill f/> iiN hoforo, ilio dolIexioiiB unci T, T' tllo teiiHioiis of 
the .slriiigs, 

777 J sin <?-•== - Tsini^ + T'sin^, 

- Tcos<?-pTcO80, 

(f/hinc/ -T'sm^ 

dl 


d! 


“{ifroiyO -I hrmt/j) T'(*o«0 , 


four oqiiM linns to ilrtcrinino /k <■/>, T, and T. They hocomo tniich 
iiHin* if wo : tlint 0 and ift iiro, bo small that thoir 

pi.ins nmy br nr^rl. riiMl, For thou wV have oos(/«=l, 

i&r,, and Iho oqiiatiinis horoino 

7i7nO ' } d’ G 777y — T -f , 

Idf) -TV, 0-iMf/-T'. 

Thus r -Mv, T- (M'Ha)r/, 

and wi' havn i/iai) -- - CS] I 7//)tf0 + '^i<ftp, 

(td 1 /i./h- -(j(p. o 

lutrodnoingan arhitnii\ niulliplior \yv bavo 

( // ) ! d I ’ .7 I (1^1 d- 777)0 -\-(\ I , 

If wo idio'isi* A so tb.it 

(1) 

( 0/ 1 \)f7, M 4- til ' 

Iho oijuation can bi’ i>nl in tho form 


,7/tj 


Now (1 ) is a ijiKiilnil ii‘ • qiiulioii in A, and has obviously real roots, 
a pi»‘iti\o mot ; 4 ti ill r Di.iii M, and a nogativo root miiuoa'ioally 
h-ss than 777. \Vi ilo ( l};is iho oqii.ition of ah hyperbola, in the form 

a-M 

(/// f- M i '«/ * 

and wo soo ili.it A \ ?// 0 i.s mi .'iMynij»loto. Tlio briVnch on tho 
p.i-.iti\o '-ido of till- il■^^ 1 ll|l|olo lios iiiiiinly holow the axis of A. 
r>iit ^ i-< jiositiM* foi A M, !'iid also for A-^ f^. 

Ili’iior fjL iiiu.st jiiis- lliroiigh tin? \:dui^ zi'i'O wli ilo A is greater than 
M. and lor aiiotlni N.iiiioof \ botwoon zoro niid -on. lUit it is 
obvious tbal, loi I':i. ll of Hir.sr; Values of A, 9U + A is positive. 
Ib'jif*’ tbo f'ljMatinn In* wtillon 


: / y ;co’ M . 

H’boso innuul o (•(•n'<‘'^[innd U» llic lir-t coiifiijuratioii, but a 
rliniiuo- n| sIl!!! of (/; iid:i]ds tliun lu tin- m*i ond. 

Tiio'-i* twu rijimtimis iiiv'ilvo (hroc unknown quantities 
<ir, < 9 , f/). but tin- /.///o, <ild\, i-f (i mid fji is in\nj\td, 
Ml thit IW’II iijU.ltiuiiS me Mniioiolil . | We llUNe cnlililied 

our'^ebes to^mull v.duf’' <'f (f mid oS, but liavo md :l^^igIled 
jui) iuiiir to 1 Ijeir h'lii.illiie-'.-: h'jt tlu.ir rntio bus .still 

Ji.'i niliJiili- iMirji. (d’ \;due.-.] 

r.liiiiiii.ite i.ili'i rj^ (f h. tw'i < u ill'' tw o fTpiatimis J 

and wu p-illii!^ d fi-r // <»", 

/!> //) d 

It i.s clear that, !■ ■ I'l-i* the liLdit bund inemhi r i.s o-'^i’iitijilly 
le.--. tliaii *d/, tluic ..r'- always two real \;illjes oi d/, l^nth 
]Mi,'>iti\e^ but oii“ r tli.m the giealer of </, A, the otIn.T 

lev-, than* the ]( • u'. ’Ihi -i’ coiTespond to twaj \:dm‘.s 
ol fjidJ, one ])o.siti\e, lie o'lier neg.ati\i.‘. 

17.*^ 'J’lie 1 ‘io.^t ;,i'i]- 1 ll motion, then, of Iho double 
<'oinj !‘'X pe.nuulum; wiien it vibrates in one plane, oon- 
Fi.st- ifor e.ic^j of the Jiia.--e'.; of tlie. resultant of two .simple 
Lariiionic moliouR, wb.rse jieriod- jirc 

• 2ir/aj — UttV iji/g, 


wlif-re ^ and 7i h:i\i* tw’o sets of re:il valuc.s given as above ; andtims 
wr have tin* coiiiiih tn sobilion, with tlio four requisite arbitrary eou- 
hlants, in the loiin 

fM -F,cos(W]/-f Qi)» 

0 I -- 1’., cos -f Q,,) . 

This a]i)'lijs to cvi'iy ]iO'-sihbi sett f values of i/, A, M ; for, as 
v»<* have H-en, lln* I wo values of A are cssenti.ally dilTerent, at lea.st 
so 7n7/ff ffs i7f ifhi r of the 7i7n,ssr,i Jimkinrs tici'u. Thus, ill this ]>arti- 
ilamase, we aii* not nnd hy the difficulty of equal rool.s, Hut it 
I-. vi*n inli ii’-iiiii^ to lontrast this ease, when 77i is inneh ^^reater 
lliiii .M, and n h. with the ease iHsimisscmI in g 162 where tho 
j.iiint of mis|m ii doll nf (I simple jieiidulum h.ia a*’borizontal sinqdo 
h oiiionie motion of lln' period of the penduhitn ainl in the. vertiwd 
jilam* m wlii'di it vihrate.s. 'J’hero the o.seillation.s inereasi; iiide- 
liiiilely ; ben- lin y are in all eases csscnfially finite, in accordance 
with the .1 inui 'lions made,. Tliere is, ill fact, no increase of Jlio 
i*ni'r<:,y of iin ;-,-t'in. 

A very sb'^dit modification of the process gives us the 
rc.snlt of .small dis[diiccmentrt not in one plane. 

Ktmdirs of a System of Free Particles, 

§ 179. A system of free particles is subject only to their 
mutual attractions; to investigate the motion of the 
system. 



MECHANICS 719 

System liCt, at time ajn» Vm the coonliiialrs of tlio particle | Another ^'onoral expression f'^r tlio him-l if* »'iicrjn' of m 4y'9i »ii nl Vui'il. 

of free whoso mass is ?n,„ ami let ^'(D) be the law of aUriieiioii. W 1 parth'Ics, in terras of a function (►! th - niut's:jl four'.', ‘nu! th.* . .oi- 


particles, express tho distance between the particles nip ami m-q ; then we 
have» for the motion of , 

.... ( 2 ), 

S I j . . , . (3), 

with similar crpuitions for each of the others, the summalioiis 
hein" taken tliroughout tho system, liofoit* wo cm ni.ik<* aii\ 
attempt at a solution of these equations, wo must kiuiw tlu ir nuni- 
ber, .and tlio laws of attraction between thosevernl pair^oi p:iili. li*.. 


strainini( forces if thoro be such, is ri adil) rnuml as IdIIhw-,. 

lf.r, y, z bo tho coordinates, at time t, ni iln* jmiiciii «/, we have 

1 /r-l'C*) ^25/a(jC“ i y’ i i’, ' //i/ i 


(UJ 

lUil if .N, V, Z 1)0 tlieeompom'Mts of tli-- .':>f whal-MT kind) 
act i I If,' on ///, we have (§ I I 9 j 

nu X, itiz Z 

Thus 


& 


nl{j‘“ I if ! '/j 'I'lini:/' I //'■-( 1 'IZiSir . V / / ). 


Tliis e\]tr» ssIiMi w I-' ‘•hm'mI!'. deM^rd iiy 1 'l.ui‘.iii . ti'i'i! 
It) tlie \ <'t -r .1 , d’h.- (jit.iu! it n’ ^,ii 


turn, 


• V 'i' 

and lu Niq 'J we have 

( 11 “ ^ ^ 

HeiiO)*, if wo add all tho c«\uations of tho hn'm (1) toi^eihcr, tin 
rosult will bo 


r'l 

v.'C., a’,, 


or 


Similarly 

where (§ 1(19) .if, ;i/, 5 is the centre of iinM'tia of the .‘.\stna. 


But soim^gCMoral theorems, iudepomlent of llieso tl.tla, m.iy»:)^ilv ’ hdl tlir-noi <tl C' lliK'f pniKii'.il ni.Miit:i!'. I)t in .!i i.l 

bo obtained. * ‘ lln* 'O-.tiip •»! |. uit. ('...ill!'- dp-mi .< '".l. 

Conser* Kirsi, we have GormnaMon of M*imnfuo). In Un-, e.xpnssMn , In all ci-i-, .>1 i.fa - i-.u-.. m wlii. Ii ilii'j M-m - i*l' t ■ 

»»*■“>“ "f fur w« have a term , st ml .,11 ,t,-. „ ..I ,U„t 

nioiiien- ' dt” . v tt f u I ^ i,.|( i. , ..i, mk- imi.i * d 

i l«-i..l I a \aiii‘diiii( -jiiiii'i'', 'Ik', .n . i!i iiJ. til iIm- kiii< li- 

1 eiifp.;’\* Is < -ilii" .1 

I ‘ ' X- V., 

Tlii ; fxpri ‘.dttii i lilt"! t',- u i d. 

Ill Mil'll .iM i» iii-i- li !M ill-' iii’ii.iil ! li-iii It twiM-n tv.o p'lr- 
liek-s iiip .ilul //. ;1 ; \ diD' 1 1 i lI-' ii"!,- d,. ,i 1 'd\ ) 

- ,/-f ‘ - / 'iV 

\ »” f f ' I ^ 

u , , ^ ^ , with l•t)Ire-.|.l»l 1 tl)’n^ ti'Mi.s Ml )/ .ip'l .i't.»;;t>ll'. I 

^ «mi , ;i (//0 0 , ‘ , . 

• dl- ^ d(- ' ^ * I 

llftiff if we wiiti', yinf!i)l\, r l-.i l' ./ n- ■ liiwirn lun ttf 

Tluise ctiuations show that tho siurd of tho r.-nln- .,f ^ II',’. .''l.o'’',!' i'’ V'' '"i X Xi'.m'' "" 

inertia parallel to eacdi of tlie coordinaU* axes iv.iniiiiis , i'- 

invarialile during the motion; that is, tlmi M.* rudn nf, . . , , ‘ . 

. ^ * # . w . • . Ihi- It pD-ili\f wli.'ii il' ‘ i: . . 1 !'* <-i il'.' I, 1 ,1 d! I, II 

tnerha of tfa* remains at rest^ or nunu.i u'ith | iitii^iiid li-.u i. tiu- '■> i\ : <.,- 1 , 

speed m a strnifjkt line, • j 

'Sexi \\e [mvo Cnn.Nn'V(ai()ii of of ^fomf)}hnll Fitrifwf- V' k’’/ » 

moment mull i ply iu succession equation ( 1 ) hy i/,, and ei)u.»tu)n(i !•> i ''' • 

of mo- and suhlnict, and take tho sum of all sui li remniiith is iliit.n'.Ji ih.* ami tin' pa't- of ihe \ hi..! i --iit ^ to ilns i , 

flientum, system of ctiuations of Iho torm.s ( I ) Jiiid ( 2 ), wt have | i , ^ 

-- //.t ) ] — 0 , <‘\pii -'ini' hilf IL*' .■•nIm'i "* li- o i-ii' ! < "!' 

Tiite^'ralinj' oTiee, wo have 's,-!.i.h 

2 [«i(r,« yi)] -. 2 .),. i ' " •" 1 '"' !■ ^ io | i ; 'i ■' .n ' 

, , , , , , . ,, , - ... >' • 1 Ill'll! |lit‘ ' idi -« f! ’aI'Ii 'i 1 i.t 1 ' ! • :’ 'I ■ ^ 

whore tho lell-himd member is tho moment of Tnoaienlum o( tlm . (in.iix 1 1 .- |.i. - m;p i- i .m, r.t - m m 

hystem iilioHt till) axis ul m!| il„. v'-.’. I uui I !■.■ nl'. h /, , ' 'l 

iDii III ill' . i»f ill- iioiniii 1.1 t ■ lit’' ii! s ..| 'i. 


of 


Ih- 

ii- \ Ill'll of 

I ' I -■( 

CDi 1 iiii-'d 


Tliis etiuation shows (since xij is any [daini) that uMuie- 
rally in the motion-of u free- .system of purticle-^, siil'|rcL wlio,..* . oonliii.iif. .ni* ih i 'm .-d- m-., i 

only to their inutual attraelions, ike moment of tn<oO’ idoi,* ■ 
ahnut. every axis remains constant. 




vfener^. Finally, we Imvo Gmsewniinn of Kneran. ^Inltiplv ( 1 ' l-\ ' '"^bunl'd ovi r lln* wli-.l.- n.!. 1 1- d 

. J,, ‘ : isiiinu.nit. l’»iii /■ 

fn\ 1.., om /o\ ffvf - 


...1 , (2) hy , (I^) hy ; and, treulini' Nimilaily all ilm i.lln r 

equations, aild them all to{,'etlicr. 

Li't us consider iho result as reonrds the Imin on the liidil h lud 
side iiivolvin;? the niodtjet WpOiq. 

Wiitteii at lengtli it is 


dt 


+. similar terras in y and cj- ; 
and tho portion in hraekets is e<[ftal to 

“‘'p) 'lyxq - .ip) I similar terms in y, j ; 


or 


hence 

" 1 \flt dt- dt dr- ^ dt dr- ) 


+ 2 j nipin,,(k\pr.y^^^fprq) | -= 

therefore, on into^'ration, 


J2(mr3) I 2{?/v«7<A(pr,)} -Tl. 


o'l I In- pl.rie ol //S, "I 1 li.i' I h ii:' _ : I ' 

VdIuiiid \ d! til" \i I I. 11 !!' - ll.i . j I 


P- I'll-' '! I , 

I’.' -'i ’ , I'l . 


Thiis, in Ihi' i';i e of :i -M'. dd! ' ! -in ov |■.^ll..ll I'dIm-;, 1 Iip 
kinelie ''lirl!;\ li 

'„A' ■>, i; 


S l‘^0. Thoro. to 1"‘ lieiitod, so far aspnrtiolelmp.ut. 

<Iyim.mic.s is eojin-im'd, llio.-rll-i 'Uitaiiii d '.iiSjn-t uf Im/i tet 
III eoniioxiou witli it wr inii-d oiieo iiion- irfer to the 
siToiid uiul third of Newton'.'; hiw.s. WV are how fhaliiiL; 
with forcos w’liii'li ['I'u.hn in tiiiilo iiia.s.'.O", liiiile i-liaii^es 
of iiiiiineiiliim in e o i s..i\( ly .'diort |m rinds of tine'. It is 
clear from this statenu nt- tli.it. (Iieir cllVc’.s iii.i\ l-c tie;ijej 
.illoyu'iher iiidojieiidi iitly of tinile forci",, wliicli iin\ ln> 
actiiiu: idoiii^ with tlicm, luit wldcli j>rodiice diiiihL: Mjc 
very sliort periods in (juestion only iiiliiiifcHin^l O'-nlf.s. 

And, ns in i^enoial wo have no kiiowledeo ol the :)iliial 
i lorco OX(‘rtod at any iii.staiit. iliiriiiy' tlu' iiiq-ait, tjor of llie 
Wo see therefore that f/ic ckmjc in the h'nefic enfray time durini' which the action lad.'-, wcMviiiiiic ouim Ivc; to 
of liic system in any ime depends only on the rrhitur , llic ipianlily, oulleil tlu* ‘^impiilM'," wliidi inca-iiic ; the (nqudv. 
distances of ike particles at ike beymfihnj and end of that 1 umount id' momentum lost hy one o{ tin* impTiu^iii^' biMlic.* 
time, 1 ami acquired by tlu* other • 
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Impact S ^‘^1- When two balls of gla^s or ivory impinge on one 
(*f .small .mother, tlie portions of tho surfaces immediately in contact 
eplmrcM. clisfigurrd and compress(*il until the molecular reactions 
thus culled into play arc siitiieient to resist further distortion 
and cuiupressiou. At llii.'i in.stunt it is evident that the 
points in contact are movin;^ with the same velocity. But 
as solids in general possess a certain degree of elasticity 
both of form and of voluiui*, the balls tend to recover their 
spherical form, and ;m additional impulse Is generated. 
This is proportional, as Xewton found by experinumt, to 
that exerted during the compression, fyrovided neither of 
the bodie.s is [»ci‘manenTly distorted, 'fhe coetKcieiit of 
proport iorialiiN is a i[nantity determinable by experiment, 
and may be convmiontly termed the “ coeltkient of resti- 
tution.’’ It i< always than unity. 

Si 1S*2. Till- iiutliod (»r tn-.atiiig qne.stion.s involving 
actions of this nature will be be.st explained by taking as 
an example the case of •hrt^ct ijuparf af one .s'/iZ/ry/Vv// futU 
on tuotfln r. It is evident that in the case of direct inqKict 
of smooth or non-rotating spheres we may consider ihein as 
mere jiarticlc.s, '^iiice everything is symmetrical about tho 
lino j(»ining their ccntre.s. It the iiiqdiiging masses are of 
large dimen.sions, of the size ot the earth, fnr instance, \vc 
cannot treat the ell'eots of (he impact ind<‘pendeiitly of tho 
other forces iiua)Ivod ; fm* the dnratimi of eollision in such 
a ca.se may be one of hours in.^tead of fractinus of a second. 

It'.'b Supp<^si* tliat a sjihere of mass M, moving with 
a speed c, overtakes and impitigi'.s (ni another of nja->s ^1', 
moving in the .same straight line with s[»iM d and tliat, 
ut the in>tant nnIh’O the mutual cornpie.s.^ioM is lamipleled, 
the spheres acL* moving \^ith a common spcjal V Let 
, li be the iiiipul.^e during tin* compre.ssion, then 
Mr V) M'lV r}.\l; 

1 V ^l'*' 1 o .a /I. 

whence A , Mild It ;\i ^ - O * * (D- 

* Fiom tllesi* ivsuIIn ue .^(e, that tin* whole luomeiituiri 
after imiiact, i^ tite .same as befon*, and that the coniiiiou 
speed is that of the centre of inertia, before impact. The 
quantity V can vanisli only if 

.Mc-rjl'/- u. 

that is, If the momenta wtae originally equal and 
op|)osire. 

This is the complete solution of the problem if the balls 
be inelastic, or have iin teiub ncy lo recover their original 
form after eomjuwsion. 

.“i; ISI. It the balls be elastic, tleae will be generated, by 
their tendency to rei-ovi r tlndr oiiginal fojm.s, an addi- 
tional iinpulM* pro[»ortioij:il t.» Ik 

JjCt e be the coetlicieiit of restilulioii, and c„ the 
tipecds of the bulls when tin. illy separited. 'I’hen, as 
before, 

M'V r,; .1;, 

M''/,' -It; 


Impact 
ou lixed 


and similarly v; or t]he balls, whatever be , 
speeds, interchange them, ^d tho motion is the sai^e ^ 
if they ht|i[)^;^{«sp(^,through^^ another without exertii^ 
any mutu8|'i)&fidr ilrhateveir \ \ ■' / ‘ 

Thus if a number of pr billiard balls 

bo arranged in contact in a iiprUonjbdljroo and anotlier 
equal ball impinge on one oxfcrgm{t^,A>| tlio row, it,is re- 
duced to rest, and the ball at' the of t|io row < 

goes off with the original tipoed . of. If ttiro im- 
pinge, two go off, and so on. ' „ 

S 186. We may write the above ei^lfewions in terms Copi^-‘ 
of tho impulse, thus , 




* ‘ H " I . . ’ . t 


( 2 ). 


Hcdco ]«■/-, + MV,' -Mi> + MV, wha^lref.f^rbr 
no nuiiuoiitnm loRt. This is, of direct 

si'i|UL'nco oi tho third law of motion. ^ 

Again i M r ; -f A -«• 

- iia +«)('' " 

- pif” + - 4R»(i - , 

+ U1V»- i(l - 

’ ' ’ oV' ‘-A 

The last term of tho right hand side* Is’ ^ereforo ‘the .g^ ; 
kinetic energy apparently destroyed by the iiffpiact 
c 0, its magnitude is greatest, and equal . • - . 

When its magnitude is zero; that is, when , the* 
coelHcieiit of restitution i.s unity no kinetic qnergy is lost 

The kinetic eneigy wliielt appears to b^'de8trt>yed in uny 
of th*‘.so ca.se.s is, ns w o .soe from S 171, puly tt^nsform^-^;^ 
partly it may be into heat, ^lartly into sduprous vibrations^: 
as in the impact of a hammer on a bell. But, in spite, qf 2 
thi.s, the elasticity may be “ perfect.” Hence the absujt^ty: 
of the designation alluded to in § 185, Also Jby, (2)., ,! 




1 1 U ■ M • -I j f / '1 /I , / /\ 

M-.M- '• .M.M-’’"''*’ 

with u .sij.'uhir csjii.- -,i.in fnr 

The.<ie re.'suli.'' ma\ be iin.i,* easily obtained liy tliesimplo 
consideration thut tii*- v. Imlc inq.ube i.s fl -f ''ZB ; for this 
gives at once M/^' .j) /) fl f c^Ik 

If be infinite, aiid r' - - o, we lh».* result of direct 
impact oq a lirrtJ - ui f.c < , v i ' , / -( \ or --- '< 0 . 

The bfdl rebounds i roll! tl-r ilxnl .uirfacc, with a speed c 
time.s that w'*h which it iiui-’iivid. 

g 185. Siippo.se, HOW', M M'. * I : that is, let the ballit 
be of cijual maxs, and tlicir <• .1 .licicnt of ivstitiitinn unity 
(or, in the ^ii‘*ual but mo.st mi-h icliji'j jdiraseolngy, nupposo 
the balks to be ^ perfectly da 4ic then liR M(<; -y/) ; 


■ Jrliil- i'i’.-, ’in*', 

rtvr-'f/) by (1). ^ ^ : 

TTcnce the velocity of separation is e. timOl) t^t pf ^ppro^. ', . . . 

187. Two smooth splieres^ inovi^iff iUy^ivm paths. 

■trlfh f/ivni sf)et'(is, mpimfe ; to detennine 

thi’ snhsrqnent motnni, ' A*" ■ ' 

l.et the ma.sses of the spheres be Mf, M', their api^ 
before impact v and //, and let the origWal directioiis'of 
motion make with the line which joins the centres at ; . 
instant of impact the angles a, a, whick-may ^.calcpUt(^^^^ 
from the data, if the radii of the sphet^’ Be givcDii.^ 

Since tlio .^phcrc.s are smooth, tho,ep^l^'‘impiql«0 
place in the lino joining the centres at the lilimDt'pf 
and the futuie motion of eaeh sphere will be in tha p^b . 
passing through this line and its orig(Subr ditectiODi' ^of 
inotitm. ,, ^ . ; * ■ ' . -"tL? ' 

Jjct ?v be tli(i impulse, e the coefficipwqf ri^titutlpu;-; 

Ihon, .since the hpeeds in the line : are vcoa 

and y custt', we liavc for theiT final ;Vwue8\.vi, after ;; 
restitution, by S 184 the expreMlpbi,' j 

- cc osa - ,, \,>(1 ,■ 

r/ - 1 / <-()s a -f ■ 

M-tM ■' 

and the value of Tt is 






Hence, the sphere M had IpMd ji 
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tho ceutres, and a speed vein a iu a knuvn 
d^tion perpendicular to this^mejiy, in the plane through 
this and its original dii-ectiofli'^©^jnetion. And similsriy 
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for the sphere M'. TW, iiha;,^phs^uencos of the impact 
are completely dejl^ffi^'^ ',i ■/' V'j 
. §188. When a'spUi;^ :!^.')^ impinges directly, 
with speed V, pn„ a8^1^w*>^''®*.-«8t, the .speed acquiiwi 
by M'is v , 

But, if another, SjWi^je oI,,inas8 /t, also at re.st, be interposcii 
'^tween them, a 9 q.uire a speed 

TThis is greatest'.iwheu ' > is the geometric mean of M am 
M', and its value is 
^ O’’ ' ,■ ■ i>tV(l_+«)l_ 

yV ^ r'.v ■*: ■ (VM + VAl')* ■ 

ratio of dSli to the spued which M' would Imvt 
ili^Vitred without the inferposition of the third Kpii-r- i.^ 

' ' l + c 

. ' . ..WMiif’ 

, ^ + 'M-Fr 

— J.I. — Ijy Jjjg Jut^jpp- ;*-• - If — 1 t r 

.O • . 2\/i\Ul' 

.... 

condition is always satisfied when the cocfilcif'nt. of 
V*5iwiitution is unity, except in the special case ot niml 
If an infinite number of spljores bo 
K ^ adjusted as to give the gnali -r 


the motive ^ ^ ^ 

mass is detached with considorablfj relative velocity. The 
iucimseof the mouumtum of the roeij't due to tfliis cause i.s 
equal to the relative momentum with which iho products 
of combustion escape. If we supiMtsc llu; rockcl, originally 
of mass At, to lose cM in unit or time, projected from it. 
with relative velocity V, the gain of moinoniiim in time 6t 
due to this cause is 

aiva/. 

Thu total u])ward a^olt'ration is therefore 
cM V 
y\ -f \u 

Unless tills 1 »' jci.etive the M'ckct caiinut rise. It will rise 
lit «‘ncc. ii A > // imd it caiirutt. nso «i.t all iitiles.s 
M\ M - M' hi-iiii; liic nia.^s of the ca.'-e, stick, iVc., 
which arc not luinicd aw iv. 

jM<fm lloi aliovo il'.u.i ii i,. t:i.y to ciilculale that the 
grcutc.'.t spill'll iicipiircd lim- n >, tli-' tfi;;ht (tlio resistance 

of till" :iir liclri f left «,iii, <>} .;cci.|iiit) l^ 

(,f <! S>/s(ri,K l\irfhh,^ (t'nhntlhl. 

I n; 101 The law of enmiiy, in ;il>^ijn(l ilyii iinics, may be Motion 
I expressed as follows:- the wln.li* wnrk ditne in any time, 
on uJiy limited niaienal j>..t(‘nn hy cij.jilicd foiccs, i" cijuaP'‘”V*’^’ 

I futile whole elii'il. in tin* Imni,-, o! pulciilial and kinetic 


fmrr.y jiro.iuiMMl in llm -N-lcni, rn,i-rlln*i v. iih the v.oik lost, 
tn ti’iclion. Ills [•lincijji* m.iy !».' I'luimiid as eonipr 
i!*‘iiding the wlioh' uf ali,siiail dynamic , lacan.-e the co 
^ .. I dilion.s of eijnilibrium and of moiion, in e\cry por.stb 

to jr, that’ greatest speed is | oa.M*, muy be ili lived from it 


j .:A pKfvid^d we have 1 . 

Contmuom Succestflon of IndefinMy Small I niimrtri. 

' § 189 . We may now consider the mo of a continuous series 
iudefinitely small impactsyvhoso effect Is comparable with 
' finite force. One obviou-s method of consuli iini; 

problem is to estimate separaidy tho ehaii ges in tho 
produced by the finite forces and by tlie imji.nt.’^, 
|ht^)ie eame inSehnitcly small time 8/, an<l compound these 
"|i)r .this.' actual effect on the motion in that period, 

' *:' 4 >pther. way, of course, is to equate tlie r.ato of increase 
per unit of time to the force jjioducing ii. 
sSri underno f orrery niorefi ihmioih a vuifonn. ^ 

which arc al rent. Those It //o'r/s .n///. re A; 
' ft. . 'Find thu MOfion. 

Ah-tune I lot ii be the mass, a-nd let y ilciiol.' it*; oo.,iti()n m i* % 

^ime^Qfrn'btion. Th« I, nn Liiciii iH ii 

d. .. 

^ b«'tb«origlnal roaw, /uo thcinua. of (he iiartii li's nii'ki-.l ii 
^ 6f length, .hbvioiwly 

andin^tratf, 8uppo»iiig.i'-..o, 0! V, wh.'ii / I 

, •'*' I'',? ► I- " 

X can hwenwly fonml. 

.v.'*' ' ■ ft that wo 


j k 111 -. A ncit"ii.d svsTcni, wlioso lel.irive motions arci 
j unri'.Ustcd b\ i.ii I ion, i-. in cqinlilii'iini m ..lu . u)iti.;iii,iti».n < 






t iio that ‘tho muss uiovm as if acted on hy an attraction varvimr iii- 
v^mely'a^s the cube of the distance from a point in its line ot 

This pwblem oliviously leads to the same resull ns (!.'■ 
;— A cait)w^-Ml <ttt<Khed to OH'e end oj' u 
i^'w^^’f^i<iilednp OH. a^kMh kor^oidal plane, L 
• flXl'ialon^thefdane, !>Hel^ine it* motion. 

RocSetC § 190 . Another escell^t instance of the appUcatiuii of 
tr^ess is furnished by the motion of a rocket, where 


rvindi- 

ipnlil'i'iiiii in ..iiy . uniijui.it i».n of 
, if, iind u nut m cquililniiim unlc.^s, llu i,iir ni which t.lie 
i a]qdied fuiecs peiform work at, tin* instant uf p.i'.dii;; 

[ thruinih it, is cqu.d to that at wjiii’li jiut. nli.il mu'iyy is 
j ;;airi. d, in i‘.\cry ]Mis.'ibl.‘ nmliun thri.m;Ij that cuiii^uiation. 

I 'Phis is till* ei‘libr;ili‘d [nincipl*' of ‘‘\iiliial \ eli tellies/’ Viilual 
j which J.jigran'jje made lie. b.r-U of hi,*' d/- <fitf'it/i .( xeloiitu 

! /."///e, 

I ^ IlKj. To prove it. wi* Inive lir>l to rnuaik iliat rlic 
.system cannot [los-jbly niuve frum ai.\ paii l■•u]:lr 

eon!it;nr;itiun c'ei‘|*t !.\ v.i.ik !-« in., dune npun il ii\ the 
loreu-t to wliieli Ii is . nbju-t ; iM , iliiieinie iii i •piildn’inm 
if the silted eumliLiuii i.-, lullilhd. Tu a.Nceiiain ll 
I notlsiiig le.'^s than this eun.iinnj i.ui .‘u nie llie eijinljlirin 
h‘l us lir.’^ •' nsiJer a “y.hni liaiiii;; unl\ unc .li'.:lee(U 
trer'k.m tu tniv.u. WIi.io-Mr Jni .jet un the wliulu 
j .y l'‘ni, \Ne III r, alv..i\ . imM u in eipiilibi uiin by a singlo 
fuiie ap[»lied tu any uih* puint ul the .'-v-tein in its line of 
iiiuiiun, uj.puMir t.) ihe ilii ectiun in wliiili it leiid.s to move, 
lUid oi .'.,n‘h ina;;nit 'iiih that, in an\ inllni!el\ sinall motion 
in eitlicr diri*eti.»n, it ,-Ii.jII jv.-i'.l ur 'hall do as much 
’\(»ik as the itllu-i luieev, v,:i, ihei applied or inteiiud, 
iillu ‘ether do ui o ,i 4 \u\». b\ the piilieipie o) .‘-tijiur 

j'l'- <'f lore.- , i'l '• , ;..i;.iium. \\l‘ niia,lil. withoiil all« liiiu 

til. ir 1 1 : el, aj.j.l., t . any one j.oint oj ilie sysiein Midi a 
I'uee a. '\e Iiiive jini . ei-n w'oiild hoM the ss.'^tem in eijiiili 
brinm, and another lurce equal and ojiposit; to it. Ail the 
other force;-, bi'l’i^ Itiihinecd b\ oiie of the'.*' tw.‘, tlie\ and 
ir mijht aiiain, by the ['iinciplo oi .snpev|MiM!ion of lurces 
i'l I qiiiilbiium, lie reinuv. il . and tlnnb.". ihc w*l;ole .>el 
ut L:i\en h r ''-s woidd pruilnee the .-.ame 1 1 : *, \\ hi il>er for 
• qeilibriiim '.r for ifiu’inn^ the .■sim. (e 1 r. • whuh i h ft 
acting ’ali»ne. Tlii' singlAfinve, e; e " V’. in .1 line in 
; which the j‘oint. of its niqmcatii.:! .. ! ■•. e 1 1 ^r.mu , must 
1 move the .^ysleiu. lleiiee the givt n* ton e.'-;, to ^\hieh the 
1 siiiglu lurce has been p'loved uquiN.ilent c.itniot possibly bo 
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ill ciluilibrium unless their whole work for an infinitely 
Hiiiull inotioii is nothing, in which case the single equivalent 
force is recljiced to nothing. Jhit whatever amount of free- 
dom to move the whole system may have, wo may always, 
by the iqjplictttion of frictionluss constraint, limit it to one 
degree of freedom only; niul this may be freedom to 
execute any i>articular nn)tion whatever, possible under 
the given conditions of the system, ff, therefore, in any 
such infinitely small motion there is variation of [u)lenlial 
energy uncomptMisated by wt)rk of the aj>pUeil forces, con- 
straint limiting the freedom of the System to only this 
motion will bring us to the case i?i which we luive just 
donionstratcjl tliere cannot bo orjuilibrium. iUit tlie * 
cation of constraints limiting motion caiinot^',„v.^i][,|y fijs. 
tiirl) •ipiililinnm, .nn.l therefore the gi\e^* under the 

netiial eondiliims caiim'i be in ce',,|J,niim in any paiticular 
nmliguraiinn if llie ml-' than tl.at 

at which pt.teiit’;‘ .^ti.ird ii[» in any possible 

inotinn 

Neutral 1. 1 1 midor tbo intbionce of 

librium. ^'1 varyiu}. m'cording to .some 

.ote law, is balanced I'N them in iiny position in which 
-i\' may be placed, its 04iiilibrium is .said to l»o neutral. 
This is the case witli any spherical body of unitorm material 
renting on a bori/.ontal plane. A right cyinider or cone, 
boiiiidod by plane eiuls [)er[>endieular to the axis, is also 
in neiitnl eipiilibrium on a. horizontal plane. Pnietieally, 
any muss ot moderate diii\ensions is in neutral eipiilibiiuiii 
when itn eeiilP' oi inertia only is tixed, since, wlieii its 
longest iliiuen.Moii is small in eomparis"U with ilio earth s 
I•:ldia^ llm sietimi of gravity us we shall .'‘ei' ‘J’i-), up- 

proxiiiialely e..juivalent to a single force through this point. 

Stiiblo ;; ]!».■). i’ut if, when <lisplaced iniiiiitely little lu any 

'■‘'O'i* direction from a parlieidar pi'^'ltion of (Mpiilibi'inm, undlell 

hbrium, itself, it eoinnienees and eoiilinues \ ibrut log, without 
ever experimieiieg mon* than iniiiiitely Mij.dl mwi.Oion, in 
any one of il.^ [Kiris, fiuiii the position oi enuililn'inm, the 
e^juilibrium in this [hksh ion is said to be Mable. A w'eiglil 
snspemleil ’ov a Mi ing, a uiiifoi ni ^phero in a hollow bowl, a 
Joadeil '‘[•lure h-Miiig on a horizontal plane with the loaded 
si.ie iow.-M, an oblate body n-ling with one end of its 
shoite''t uiaim ti r on a hmizontal jilaiie,a plank, wlio^elhick- 
lm.ssi.MU.i]li.om|Mud with il.lem.th and bre.idth, lloating 
on w.d' i,.iie:ill i.i*-. - of stable eouilibiinm,- it we negl'-et 
the motions of rotation about n vertieal axi.^ in the hueoiid, 
thiol, and fourth eases, and liori/'/iital motion ill general 
in the tilth, lor all ifi uiiieh tlje e-pnlibrium i.s iieiiiral. 

UnsUiblr f; lln), J f, o!i 1 lie of iji-r Iji* s} ^tem cuii be diijdared 

ill ;ui\ wav fiojii it po.'itioii ot (<[uilibrium, .so that wlioii 
left to b elt it will n d \ibfalo within intinitel) small limits 
about the pi'iitioii of M|iiilibrniiii, but will nm\e farthea’ 
and far^'i-•r ,iway trom it, the eiiiiiJibriuiu in this po.>ilion 
is s.dd to bi' unslabje. Thus a loaded .-[.herB resting on a 
liori/.oiitrd [il.nie with its load i\'> high as po.sMble, an egg- 
slntjs d iio ly M'lnding on om* end, a I mard lloating edgewise 
in WMtiT, wi.iild po ^ nt, if they could be realized in piaetice, 


mining whether the equilibrium is neutral, stable, or Energy- 
unstable, iu any case. Jf there is just as much potential 
energy stored up as there is work performed by the applied 
and internal forces in any possible displacement, the equili- 
brium is neutral, but not unless. If iu every jiossiblo 
infinitely small displacement from a position of equilibrium 
there is more potential energy stored up than work* done 
the equilibrium is thoroughly stable, and not unless, I 
iu any or in every infinitely small displacement from i 
position of equilibrium there is more work done than energy 
stored up, .tlu) emd librium is unstable. It follows that j, 
fbejy;^i,eni is influenced only b)\uw.r4ai itecZ.*} .. if the 
ai)[)lied forces follow the law of doing always the same 
amount of work upon tho system while passing from one 
<;(m figuration to jinother by all po.ssible paths, the whole 
potentiiil energy must bo coiistiint in all positions for 
neutral equilibrium, must be a minimum for positions of 
thoroiigldy stable equilibrium, and must bo either a 
inaximnm for all displacements or a maximum for some 
di.spliicomcnts and a luiniinum for others when there is 
uiustablo equilibrium. 

^ 199. Wi) have seen that, according to D’Alendicrts Forma; 
principle, as explained above, forces acting on iLe dMoront 
points ot a material system, and their reaction against the^^^ 
accelerations w'hich they actually experience in any case of motion 
motion, are in CLpiilibriuin with one anoilier. ilence, ip 
any actual case of motion, not only is tho actual work by , 
the forces equal to the kinctii; energy produced in any 
iniiiiitely small time, in virtue of the actual accelerations, 
but HO also is tho work which would be done by the forces, 
in any infinitely smoll time, if the velocities of the points 
constituting the system were at any instunt changed to 
any possible infinitely small vi^locitics, and tlieaecolerations 
nijclianged. This statement, >vhen put into tho concise 
language of inalliciiiiitical analysis, constitutes Jjagrunges 
ap[)iieation of tho “[irinciplo of virluol velocities ” to 
cxqiress iho conditions of D’Alembert’s equilibrium betw'ocn 
the foiTA-s acting and the resistances of the nmssea to the 
Hccrlenition. It com[)reliunJs, as we have seen, every 
possible condition of i‘vcry case of motion. The “equa- 
tions of motion” in any [larticular case are, as Lagrange 
ha.s sliown, deduced from it with groat case, 

CoiiiineJK'iiig '\ith the equatioiiH of motion of a particle 

111/. X I- \\ ni// -- Y -I- Yk Z + //, 

let ns iiitroflive .|n:nitiri<‘s l'\ Ac., eonsiatoiit with tho roiiditioiifl, 
wise [M rfcrtly ail'ilniry, and wo h.ive tlie general equation 

. . . ) -SlXS/ I . . . ), 

in wiiieli, by JVAleiiiht irs ))rinei])lo, tho forces X', Y', Z', duo to 
thoniiistraiiils, il.HiuUijipeiir. 

If the .S'.vtrii) hi' ( (.usrrv.itivo the nght-liand inemVr of this la, 
of ‘’OiinH*, oijiiiil to thf h)>iS of putcutiul energy, so that 
5V --X(X5.v+ . . . ), 

and therefom, <iuile generally in such a system, 

2mU5/+ ...)«► »V (1). 

In thi* aelinl ni'tth.n of any "sy.’^tem wo haw, for ouch particle, 

5/ -xol, Af., vj tli.'it we havo 


imscM ii\ iiii-tuk.h; » |iii!il*iiuiii. 

ji 197 . Wiirii, :i ill (11. my r.i-ifN, tlie nature <-f the equili- 
brinni v.uii'' with 1 *• eiino oi di^pluceinciit, if iinslublo 
bjiMiny i»os:'ih;(; (t iiieiit It is pi.irliciilly iin.stiible on 
till' whoh'. The^ 11 ci.'.iihn di,.k landing on its cdiie, 
tlimigh in mmlia ('«:'ii]il.r!iiiii b.r di.^’phiccnienl.s in its 
plane, yet being j i uii . li-l.? ujuilibrium lor those perpon- 
diculiir pkiie , is [ii.e • .(•:illy im.stable. A H[diero rest- 
ing in cqiii librium on a .si'idl- jm-ents a c:i.ie in which 
th'iie is ■<l.t Me, neutral, M nil. nddij e(|iillibrinin according 
t.) t!io diree.tion iirwliieh it jii y Ihi dLj-laced by rolling; 
but prai ticq^ly it is uie.’abh-. 

, 19«S. iTiic theory of energy kIiow.h a very clear and 
.ample test for ‘dibciiminatiug these characters, or deter- 


2 m {xx “i- //// I :: ) == 2 ( X j: + Y 1 ' Zs) • 

This U the r oiumIcI- .Miitoinent of Nowtori’.s .scholium, § 2 jihove. 

The iii-iiiher is the expression of the nlgehriiie. simi of 

the iirlnZfs u<i>iifiinn .'lud of \ht rG(fx/vni4}S mistenHiniif so iar as 
tliese (h'peud Uludj gnivitv, IVieiioii, ^tic., and the Idt-liaiid meiimov 
thsil of the rnirf, due b. the tu . elorations of the sevtral i»articlfs. 
If h*' oii-iei vntive, this becomes 

dV 

wJio.se iriU; 

is ofenur.se, llie general stutcincnt of tJio conservation of eneij^. 

Jii h.ngr.'iug(:’.s genera] e(jnatioil above, as we have stuteii, u 
vnTiatiou.s «/, fcc., are not. usually independent. We w»i«t nKe 
a( 3 count of the various constraints imposed on the system. U lues 
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Non- 

<ion«(Pr- 

vativo 

sysleni. 


Action, 


retain the same character throughout the motion they may bo ex- 
pressed by a (generally finite) number of c^iuations of the form 

IJv =!,»•«»..«».••• )■*<>• 

Eaeh of gives rise to a purely kinomatical relation affecting 
some one or more of the quantitieft 5 .u, &e., of tlio form 



By introducing, as usual, a sot of undetermined multipliors one 
forcacli of the conditions of constraint, we obtain (ui mbling nil 
these equations to the general equation above 

If there be p ])articloa of the system, there ere e()oi«Uii;it«‘s .i-, //, 
eoniKVtjd by (say) q oquaiioiis of eoimtraiiil, so lii.it ilinv aie 
Zp q degree's of treedom, and tlierelbiv, iuib-iw n^lmt eo- 
ordinates. 

hkpiating «ei]>arntely to zero the multijelicvs of , Sv, , kw, in 
the' re'sultsint eeiuation aliovc, wo have 3/> eijiiiitioiiN e»l ^^lM<•ll ui* 
write only oriee as a typo, viz., 

Taken along with tho q equations of the form 
/=0 

these form agrou]) of ceiuatioiis, tlienretically ne'ces'-nry mid 
sufrieieut to dotermiTie the 3p epmntities .r,, -n ‘‘od the* 7 
quantities ft, in te'i rns of /. Thus wo have tlie^ i.'onq)h‘le‘ .ni.il\ti< .»! 
Htateuiieiit of tin* eoiidiiiona, and the rest of tliei solution ii ;e 
fj^iosiion of piii'i' •latliematies. 

When we de*jil with a jimi-eoiiscrvative .system (wliie-li is eMjiiiv.i- 
leiit in iiiilure to saving “ wlieii W'e take an ineorn|ilete view* of the j 
question”), .soini' of tlie eeunlitioiiH may vary in eh.eraetei dniiin | 
the motion. This wdll bu expimsed aiinlylieally ley lb'* eiiinm'e j 
of t oxplieitly into om* or more of tin* eqn.ilioim of e.nidiiioii f\ 
But, if W'(* Ihiiik of (ho iruHle^ of foriiieetion of bagraiige's 4 (|iMiinii, 
W’o see that it was built up of seqearate equatiejiis, snele as 

I X', 

which arc true whether tho equations of eoudilioii involve / 
explicitly or not. Kiudi of theses was nmltiplied by m eimintilv os 
&c.* the only limitation on wliieb weis Unit ii sbonbl In* .onsi-i. m 
witli the eoinlitious ol tin* systemi «t tln^ instant eonsnleiiMl, w lun- 
over instemt that might be*. Ileiiee equation (‘J) still In'lds go.. 1. ; 

When, however, w'c- iiitrodnee in tliat e.-qiialion multiplie r^ •■oi- '• 
responding to lln^ actual motion of the system, so that | 

f ki\, i 

wo find a remarkably simple* oxpre.sKion for the energy giv. n t r 1 
withdrenvn from, the sy.stem in e.onseepienee ot the vaiving ..Mi- 1 
ditioiis. For the uninlegrate'el cejualion ( 1 !) now ^ j 

-2(X.c +Y(>+Z:)- 2//''') , 

whero tlie (liflmmlial coelfieienet pf/ is partial. Thi-> lollow ; at 
once from eepuitious of tho feerm 


p. 698). But there can be Htllo doubt that it is destined 
to play an important part iii tlie linal Hystemati/ang of 
the fundamental laws of kinetics. • 

The importance of tho quantity nillml action, so far as 
is at present known, depends upon tliej two principlc.s of 
“least action” and of “varying nctie^uj,” tic* li^.^t as old us 
Maupertuis, the other discovered by Hamilton abovjt half a 
century ago. 

Tlielirstis — ff (he mviaf ty jminifitif <in<l kinrtir Least 

of aspstmt is (Ifc sdtih^ in all its ronjianrato>n.<^ tin n, q/’o// the a*'tioii. 
Sits (f paths hij trfiirh tht' parts if fhr Sifstnn rim In ifimh </ f,p 
trii’tifmlfss rnnstralnt to p'/<.< /‘nun our aivm fonjitjnrahon to 
aiioilur^ ffoit ono for irhirh thr at t ion is Iniyt ts fhr nittiiral 
ono or rrqnirrs no rti-nstnnnt. 

*J 01 . L’lifortimalcly it not cusylo give evninples of this 
importuiit piincijd-* which (".ui be Miti, l.ictmily Ireutcd iiy 
elLimintary nietlnxls,- evecpl, iiulcul, tlu! \ci'\ sinipJiM, 

Midi as those fuini^luMl by the r,.»i [Uiseiihir tlx ory of light. 

Thus it is obvious tliul,iii loii^as;i me.ljuni is homogeneous 
and Isotropic, the fqieeil of u coiptisde Hi it is eonslaiit. 

Tho iu’tion is thus ledueed to the product of the eoli'^liint 
s[»CL‘d of the cor[uisclc by the Icri'-fii <d' its pulli. Hence 
the principlt5 ut oueii sliows ihiit the ]Mth must be a 
ftraiglit line. Wlicii the cnrj.iisdc 'u rcfi.iclmi fnuii <in« 
such medium into uuotlier, tin* putli is a i-rokeii line sueh 
th.il the product of eadi of il,> p.iits l>y the coiirspuridiug 
Sjiced of the eorpUM’h* is the les^t ]n;-db]i.*. This gives 
the law of the Kin^•^, but to iigree with evjieriiiieut the 
s[)i*cd would have to I"' greuti r ’u the denser riirdiiiin 
Ilian in the rarer. 

'flu' pr..hli‘i r' ^„/ riiniige 

I'tioioif \ iot,rii i‘t /tjiif- Ilf ill iioii I'll - ol action. 

li'fffKft/oit to 'll-; 1 1 - till > 11 - 

Il'UM'dk is I'Vpl. Illl'"l .I'K I 


JSA o/ 2 ill{\ f'^t! 

vvliilc T 

11 hi ii»*^ (In* lon^t.iiil i-n.'pjv "t til'* ’ 

t.'k' u iHiwii'ii hiiiii su[-plifil l'\ ill. 
'I \\<‘ lir^t fqiuiti.iii >ji\ 1 . 

3.\ r I i)‘! I'l'Tii . 

by piiiti.il iiiti*p,i;iti'in. T.iit |] 


!l V. 

ml til. ml* ji '1 1 
. M ■ .)Mll MU.lllnll' 


/r .'5) 

)‘..i 

(A) 


v.'iiislics .it li..l]» liiiu’l*-, hi. ii;m‘ ifi i'liHil 

. . *1111*^111. iti 

If A\r ii. t.iki* lln* c.’.n'. 'v|..)iiiiii .’il..ti..li .'f ll;«* 
ti»i the kiii-’tii* 1 hi r'v, wi li a .• 


di Ur 


.r + Aiv 


5'r 2, //(..? ^, 0 ./ ^ .5''. 

Iri»m w'liidi v.** Iiave 


which are ohtabuvl hy di Horen tinting the oquuliuns of «nnliii..ii 
with regard to i. When tho conditions lio uol vary, tin* qiiantihi . 

vanish, uiidw’o sec that the conslniiiil docs mu alirr 

tho energy of the system. 


i 7.5''‘-/VlVr 

Also wc hav 

itjai'-\- il^^tf-rd'.fi:: [j 5 j' -'r /jUi/ it)'dd(, j 

NO that ftnallv 


Least and Vahjinp AHioiu 

§ 200. To ronipleto onr sketcli of kinetics of u p;irlid<* 
we will nowr bri»*lly couHider the importnnl (pmutilv c.illed 
“ action.” This, for a single particle, imiy be ddiuoil l illnr 
Uo tliO space integral of the moiiientum or as double tin- limo 
integral of the kinetic energy, calculated from any assumed 
position of The moving particle, or from an assigiad epodi. 
For a systeni its value is the sum of its .sepiirato a duo., 
for tho various particlds of the sy.stem. Iso one has, ns 
yet, pointed out (in tho simple form in which it is all bul 
certain that they can be exiiressed) the true relntions of 
this qiiautity. Tt was originally introduced into kinetics 
to suit tlio metaphysical necessity that something shoiih) 
be a minimum in the path of a luminous corpuscle (see 
an extract from Hamilton in the article Light, vul. xiv. 


5A /’//.'[sT - A/'-i' >.'0i - :R:)] , 

wlli.'b NO f:i| i-. .1 Mr n koMlnili. dir lilt. I'llt it C.H) be Vlldrivd 
j-ia'.iMl l.yj.utlm.; oV f,.r 5'!', in ;i.'i-..r.| m. • wilbll,.' il..*\.-ina- 

il|0 'M. 'rilis V..* will '•llpp'i-l d.-Iii . 

It now w.- dr- in* t.» n, iki i? \ \.ini^]i, so :i , !■» n]it 'in unit is 
..illi"! tin* “ *-l:if 'itll.il \ I ■iMdl!l"li." \\r Iiili^t in dM tl..' I.n’i.l ill 
qii III* bi.i. ket > in ili< lilt. -,i.il \.'Mi.- '1 , . \\i' inn : l.or 

2 .1-5,. 1 '/$,/- nV' oV 0 

|..r.dl ;ii]mi-i-ibl.* iiiiuUiinfnus Aidiic-cf <’? ■, 0-'. 7 , f. r tl;.* \ 'li-.n; 
j o - Ilf lln* \Niini. bill till-, i. pi, o-.. Iv tl'.' .11 1 d . ip;. I k-:! 

AN bn li, .-IN v.i* fomid in sj I'.c.i 1 I, dcti'miii.. ^tli* iindi nui^id nioiiun 
I -I tin* ‘-y'.li iJ! ^ M 

J* :'o;t. 'I’ln r\pii''<:*di'ii 5 \ 0 it.iH; si;:’ii!ii ^ |], 1 .uo iiirni’lCM Sfalioii- 

iiidclim.j. Ill'll! lb.' initiind mode 1)1 p I' 'mc, m i;i!iiii:"!y ;^j«v 
siri.'dliT I'li.nigi* ill tlic col 1*1 spading iin.inoii'ni ibr .i('M.*ii !'• TWivii .loitioii. 
tlic <.’imind i'onli",nMtioh . \ 

‘204. It will be notired tbatibr I'i-miid .■li;ii n^ni-lic <»f tin* 
modes of considered in tbi*. iiiM-^i.i; ition is tft.it .dl -ball 

I have thu hiiiJie tiTiiiinal eoiiligunitiniis, ntid tli:d the K}.'-ii'in .sball 



Varying 

iction. 


Charac- 

teristic 

fiinc- 

tiou. 
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alwaj j» liave tho samo definite amount ot enei^. All, except the 
natural mode of passage, in general nuiuim consrrainl in order that 
they limy he describoiL Hamiltiui’s grand extension of tlie subjeet 
depended on' .‘omparhigtheactiniis in annitiborof nuhiral modes of 
dillering from one anMilu r by sliglit changes in tlicir tcr- 
laiujil eoiifiguratioiis, andali^jlit ehangesin the whole initial energy. 

In this new form of stateiiunt ihc unintegriited part of the ex- 
pression for 5A vanishes, sirii i' all the inodes of ])assage contem- 
plati d arc natural. Tin- .ilt« laiimi uf th(5 wiiole energy, however, 
adds a sjiecial teiin to the rtjii.ilioii, and we can at oiiec write, from 
the expression (A' § I'oj, iln* equation for tho change in the 
action under the new <*nfliiioiis, vi/., 

the part in biarke' ; lining to he taken between limits rorr<*spoiid- 
ing to tin* ti‘i‘ini!i '1 Minligiiralion*', and the vaii.itiiiiis S.e, Sy, 5:: 
at these heiij'; Mll>|eet to the oolidilions of the system. 

. W’e caimoi In-ie ^•wIi-^ide^ tliis eijiiatioii in its gi-neral form. AVe 
content: oui'<'l\e'; witli the, r df»liii-tioii.^ fiom it re- 

(jiiiretl for I oiii|ili tmg ‘'III' ski tell o| Kiin lie.s nf .i P.iiliile. 

The li't givi-n ripi.itii)n, written in full foi a .single partieh* of 
unit nias-i, i.s 

5 A - p'5 i‘ ! Ithu i --5: ] ( A /5TT , 


j .((^k da ^ 
ZSLjI m A 

a ^ J-J V 


W'licre ?/„. 


the init 

i.il poinl. aiii] 

.e, (/, *: aiiv other 

point, of 

the ji.ith. If 

the 

p'llllel 

e he illlOLiel iiel 

1 lire, the .<eVen V 

an.itions 

on the right -li 

i.iml 

.‘'ide.ire 

iiidepejidt nr O 

f one aijotlier: and thus we 

have the fol Inwing 

leiiCII l< 

ilMe I'loiii rties 

of tile (jiMlitlty .V, 

, n‘g;tnliMl 

us .1 function 

of .SI 

|•V^|J indelieUdi'Ill Vali 

i.il'h s Hh<‘ initial 

ami final 

coordinates oi 

the 

ji.iiiii-li' 

and il-> eon.''! 

.inlelieig^J, vu., 




.tXx 

/./A \ 

d.i\) 




,/,.j 

d! ' \d/J 

dt ' 




e) 

(.") 

dt ‘ 




Ids K 


dz. 




\.h) 

dl ' \d-J 

dt * 





& 



From •riii’se 

we 

‘Mlhi'f 

at onei’ that- .V 

sati.stifs the partial differ 

eiitiiil eipiatio 

IH 








'.VV (dk\' 

/,/■) ‘I,/:) ■ 

.,•= = 0(11 \) 

(1), 


c:; 

(t / ' 

f/AV 

'dVj *■•' 4 ) 

< 2in V,.) 

m- 


For those equations give, hy complete differentiation' with regard 
to 

^ 

I v'; dyda 0. ']"dzdji M I 

d^k da: d^k dy ^d^k 4^ ^ ^ . . 

<1»A <rAi 

H tS3S,<p^y^A J 

But, (lifleronliatmg § 206 (1) with respoet,'^ H rcspoctively, 

we get * . V': 

dofia? Sr da(fy dy 
<PA_ <M (PA rfA 
d^iLv dx Updf/ dy 
rf-A dS tr^k 

dlldx d.c ""d\\dy dy '^dUdiWlt:- 
dr 

The values of , &c., in (a) are evidentfy'eqpal respectively to 
those of &c., ill (/>). Hence the pro] 




^ dd.'i The wleili' < ii< uni,''t.niees of the motion are thus dejiendeiit 
on the fiiii'fioii A, (.illed b\ Hamilton the “ ehai.teti'ri^ie tiine- 
tion. ’ Til- deteMiiin.it ion (if ilii', lumMioii is 1 iiMihle-sonie, even 
in wry .sinmli' e;iM , ol mol ion ; l»ni the t.u'I that, .such a mode of 
le|i|i-ent.l1 Kill is |i/i>.''iMe i> e\l i.'iucK rem.U'hahh', 

ij Mole g.-iii I'jillv omittine ill i( Ten nee to the. initi.nl point, 

and ♦'he ujiritioii '!) wliieh h. long-; to it, hT us eon.sider A 

hinjpiv .'i^ a finiilioii ol e. n, - Tin n 

jii}i j ii.iirliini, .1, uiiK-h . ili-' jjurfidi rriilutl cfjualio/i 

fd\:- .. 

-'(./J -A,,.}-'- • • ■ (1). 

yi'ivimes //o’ rfn that ^ rt i)r> uf fhr rrcfamtuhir 

11 ■ ' ihf (/ , 

cofftf "}}. yf.s nf thr r, l.rit ij f\f u jtirhi'b: i ii ii. nmUnn jKn^yihfr un'h.'rlhc 

y«>/*'Vs' 7/Voi9’ 'H'lt ,' / ', 

i'Vij, b\ jt.irtiil d.lleieiii iiiiii.ii ot H) we h.ivu 
d l,l, \ d".r dV d.\ d\ r/AV r/\ r/".V 

df \ df ) ' d(- ■ ' ,1, d d. f/>f d.n'ji '■ d: ,hd. ' 

withoth'i 1w' jUa’ioin ol lhl•'■■'^l•, foil';. 

lilltweliavt i •> I iili e eoil il io'i , of 1 1,1 foilu 


If 5i08. “ Equi actional surfaces, those-^ii^ ^mmon equa- ' 

A-const, , \ 

are eiit lit right angles by the trajectories. . , ' ‘ ' V 

For the diroet iou cosines of tho normid are obviously proportional " . 
to , 

ldk\ (dX\ /<^A\ dt>i dz 

Tims tbe determiniition of equinetional surfeces is resolved into' tho V- ‘ ' 
problem of finding the orthogonal trajectories of a Set of givea ^ . 
I'urves in space, whenever the conditions of the motion are given. 

r/(ic distance, hctitrc.n consnr.utdrc. equ 'mtimul mirfaces M, cd any ' ; 
yuhif, vnrersety as t/ic velocity in the corrcspoiivdirvy yadh. 

Tills may be .sinm at onee as follows : the element of the actional ' ^ ' 
which is the same at all })oints, is (where 9s, being an element . .’ 
of the path, is the normal di.stauco between tho surfaces). ^ 

§ ‘20y. Ju ooiisc(|ueni'o of the importance of tho method wo trill Fltme* 
tak«* two o.vam})les of ii s appliention. First a .direct example, then tary . 
one de])en(liiig on the »*(|Uiai'tioiial surfaces. . ’• motibxL ■ 

To deduce from. (hr. ]irincydc of ** mrymg aetim** thfi farm emd ' *’ ' 
mode of d> ^teriyfiou of a ptauefs orbit. 

In this ca.se it is obvious that roprosonfc tho attraction of* 

dr ' ' A ' . 

gravity ( /i/r« ). Hence tho right-hand member of J>206 (1) may [,dh: 
he written 2(11 H-g//’). .s v '?.. ' 

Let us take t lu^ ]i)aiie of xy .us that of the orblt^ then the equation ...... 

§ 206 (1; becomes ^ ’ ' - ' ' ^ * 

-v' ' 

It is nut diffimilt to obtain a satisfactory solution, df* tihie equation, < 



r/,/A, ddd'\ 

d.f o' 

\ d: ,r\ 



d/' ... J df. d,- 

df it.- 

.',( dt, did‘ 


Comparing, we . - ihni 





d. d\ do 

d\ 

(It d\ 



df » dt 

' d)i ’ 

df' d. 


.Satisfy f^dmultanei'ii-l’. I'c ivos* 

•1.^ of <■( 

I’l'ition;. 


S 207. 

Also if 0 . \i ]" ei ’1 4l 

nt 1, wl 

lieh, along with 

ir, IIP* in- 

Milvi d in a e'lmpli t' ini* 1 ,! 

• ■1 tie 

* .(b'lve jiaitial 

diffi M’ntia) 

f ipT,itlOU 
If nr It i,ft 

the r{i/'rfyjiiiiidf n f ,1 . '/, 

\hid /A 

'* Itiiii of its d no 

Tipt.toii.^ are 




v:hfce Uj , 

« are three additiurml arlalranj e/ustaiiUt. 



I hut the operation is very much simplified by thp USQ.of.pplar C0< 
ordinates. With this change, (1) becomes ' I' ’ 

whieh is obviously .satisfied by !' -- ' 

Hohto a ’ o 6 + ytl»'V2{B + dfi • ' 

Till- fm.al itttpfpiils nra thprofow, by J 2W, ■ ■ ; ■ 

• fdA\ . r ' ik'd , 


and 





(*). 

< 6 ).- 

( 6 ). 


TIiphc i.<|iiatiouH pontain tho of tho pH)]^|60i. foc^ 

they involve fouj* constants, o^', Oi gives tb# equat[on of 

the orbit, and (6) the time in tOTtflAO^^SW radiiiB-voctorr 
To complete the inve8tigatitni,1et:^iwiime ‘ 
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where I and e are two new arbitrary constants introduced in placo 
oi a and H. With those (5) becomes 



or 

tho j^eiicral polar, enUj^tiipn.pf conic sections refcm'd to thw focus. 
Al-jo by differentlatinK (5jf with respect to r, wrj liave 

, from which, by (6)^ >i[^faminediatoly obbiin 

.. /. rpi^jg involves, the equation of cciuahlo ihsoription of 

areas. Compare j. 144. . . 

" Acldienbl § 210. In a planet’s olliptic orbit thu iimr. w wra^nun/ hif ly arm. 
orbit ot dCHcribcd almti one fimSa and the action by that dr.'<('ril>rii flo' 

rS y vr.^ Vor with tho ustUd notation wo have 

>; ,V 4A-rds-=— /fe, 

•' p 

by the result of §'47. But in tho ellipse or hyiHJibola, // Ih in;^ 
the perpendicular from the second focus, 
pp*^±bi^. 


It is wortliy of note that, by tho first iMpiations above 

* ■ x±p*^{\/h±\' y.t) \ 

by the substitution of which fn tin* o»* !U'1io’4 sot* how 

the tiiiio tif rojicbiii;^ a particular surfjK i id i-^pial ailiou ilrjK uds 
upon the ])03iiioji of the startin;> point. 

§ 212. A very iiUftrestin/^ idiino exarnpK*, whirh has electa lit Plane 
iijtplinitioiia in llnid motion, and in tin' * iiiiihh tutn of vh** Uic currents, 
currents iii jdatos of iinilorm is tiiuiislu d liy a^^ununjf 

A-lo^'/\ or A' - tt, 

wlim* r and 0 arc tin* polar coordnuitos of llio i)inviii;^f pMih) ]<•. 

In the foniH'i*, whiTi* the nirvos of isjual joMiun aio with 
tho origin as nail I t ■, we h:i,vo 

dX .r d\ i, 

d.r r~ d)f r 

so tlul tho ]Kitlisjut‘ iiulii di'vi‘iilic.1 xMlJi vohx ity 1//’, 

Also wi; liavi! 

!d\:\fd\'r I 


ill 


///Av- 

) 'Uj- 


• d.< 


so that tho fold* IS n idr.)], .m.i ii l\ 

dV 1 

dr r' 

In tho .si'coinl i-.ko. ih.* i-uiv 

drawn from tho pu]*' ami 

A' 0 l.m ' 


)t ••■jual :ii tioji arc radii 


i wo havo 


Itlencc 


dA-^±~p'd!f, 


d.V 

dr 


ample# 


which expresses the tesult stated above. 

■ It is easy to extend this to a jiarabolic orbit, for wliich, iiid* «Mh 
the theorem is (won mon* simple. 

§ 211. IhiU jxirMcs arcprojecUd mmUtanj'onsiy ond /i»ri^n,tialli/ 
in all diraciimiR from every poinl of a vrrtiml n.rts, all harinathr 
mm total enmfy a! starting: find the surfarrs of rquaf arfhot. 

Wo may obviously confiiu^ oumdve.s to a plane section iliroicji 
the axk Lot a; bo the vertical coordinate of’ a p.uli' le, nu M'.iiicd 
. di^wnwnrds from tho level at which the oominon <*m r-js is wlmliy 
potential, A* tho coordinate? of the ]»oint in ilu? axis liom whii li it, 
Wa» projected. Thou wo havo, after the lu[).s« of time I, 

\ 

y==\/2gki )’ 

Eliminating <, we have the equation of tint parabolic palb— 


V ./A' 

/• ’ d,i 

ami d l"iee 1 //•’', bill. tb»*. 

Ill i> '1 liiJ^ ill*' lim nl’eijiial 




4/: 


' To find the ortliogonitl traj<ictory (l.he meridian wjrtion of tlie snriaee 
, ol^ual action), difforentiato, put - for and eliminate k. We 

thus have 

dy y y ^ V.** + y - \ 

& 2k ar 4* V.i'“ - \ .r. y 

or - Va + y{d.c + dy) + y/x -• y{dx - dy) - - 0 , 

'soth^t. ^ («*h?/)^±(aj-’y/)^*«coii.st. 


The kinetic energy i; still I 
pillisare eiiehs with tile oriLaii .i'. 

imtioii and t he p.itii . nl' indn idii.d {i.ii ' leh ^ ,m*' i km vi i lilili 
Wc liave .iKn, in eieli <»t 'i, 

c;:,) 

Thi-s shows (.as in vj OH lhal, uli.ilevi )■ be origin, dlv th'“ gnuipiiig 
<*r a sei (il ]».ii liel(*-» moNju'/ idl eiKiding !•> on * ui uiini ut iiirs»* 
Mimliti"ns the dim i!\ ,it .tii\ p.ul ni iIk L'li'iijui imi'n-, inieh.iiiLted 
dining lie* im»jinn. In t.iei, a-; it is » i-\ !k jiunr. A .iiel A' an* 
ilenielitais sollltinJls rf tlie p.illial ddleieni id i i[U d i«>n 

d'\ ./’’A 

, ... I' (1); 

utr 

and tliey are cotijugaie, in ilie n,.- tii.if 

d.\ i/A' ./\ dV 

.hi ' ,/,/=■ • 

Fur this reasnii tlie p.itlis In haiunm, ti» the U\ti -y-i- ins .ue ev« i v 
ulmre ort.hogniial to urn* an Hid. 

Al'ii, as tile dlHeieiil iai e'jii.il i >n It t'<ir V ^ line.!!. ,iii\ Inn.ir 
i fniielion tit paiHddar inti L'l -I d-; .in int' ^i il. 'I’lin tm in.-.tame, 
we may take (p bring aiiv e<iiid.mi • 

I A I'l; e i‘0 , 

' wilb A , I..*;/ 


'riiese, representiii ' m I In 

-.line p!.-prl'tU*. w n II !• L' 'id 



wi en a - I). 

>i 21d It is<-a-\ In -^ive -ji ipiiie imtbf«i-. <'t‘ I' ••lie:; Hu's,- d]r\ es Or-apliic 
I nfailmn In im.im. <•! .m eltl piKii'. h tii'l\ min li (l.n .‘iiiprd by infthnd. 
■ Hleik Maxwell. 'I’lie |iir'*i til e\,imi'le, lii'iugh ,j \ I ly .sirn]ii« i>ne, 
i.s ijiiite .aitiii'ii nt to illimliab I . j-Kti'-. 

lhaw', a.s ill lig. nil. .i -ei uf eiirle-. \\ liMM' radii an- £ ', £''^ g'^'. 

&e , ami a .set, of i nbi \'*>li'n^- miking with the iinli.d hin’ llin 


Mieer-..sive angles, 


Tf the axes through iir m their own plane, the coordinates ; , j,, md their ra iii whleli in i.n t .n* tl 

being now { and % 
thisequationbocomoH .i 

■ .Jb' 

In fig# 65, AM 'is j 
; the am A few of, i 
the paths are shown 
by rail lines, and two 
or tho sections of siir- « 
faces of eiiual aolion ^ 
by dotted lines. These 
..sections indicate, 

(cusps lying on the 
line AH7 which M 
mskeii an *anglo 
with the vertical, and 
is touched by all the 
paths., ^ The path 
whose vortex is G 
touches this line in H, 
and ^erofpre pusses 
through the etisp of 
which the branches 


- >'■ I I i. « iitii ‘ 

nmie ni.th nl ir ease 


.\e., a I'd'ng ii|niiilil\ which 


Fig. 65. 


iii.i\ liavn any eonvi-nidii v.ilm* Tlie.t* lim^ will t'oiiM .i network, 
liner a'» tt is sin. illei. Now MippoM' we widi bHiaee llicdirv'* 

A na. 

We take tip* intt’Ui * tidi nf the i-inde whose radius is £"' w’ith the 
j r.idius-veeloi coiie^|<uiidlMg !'• tlie angle 

p • 

Thus wo have for tin* value of A at the point ot* inlerseelimi 
A=Wg«-./-\ 

=--»S, as reijuired. 


are HljL^ and HL. HK belongs to all paths whose vertices are above By marking tbo uitcrseetion.s oorres].omrn)g to diiVereqt valued of .s', 


G, HL to thosa (such as ML) whose vertices are Tjelow 6. 


we have a scries of points in tho reipiiri*d out^ e wliieli, by adjust* 
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nuMit of tlip valiip of o, may bo mado to lie as close topjether as is It will be noticed that in these examples the curves of equal action Analogy 

found nei essary for trueing the curve of action thioiigh them libera and the paths of the ])Hrti<*les coiTos]K)iid in steady fluid motion between 

'inanu. ^ * to curves of equal priissure and lines of flow, and iu electric con- action 

In fi;i. fjO ifiUtioTis of three si f'-inile sets of mutually orthogonal ductioii to equij>oleiitial lines and current lines. In' such cases in and 


logaritluiiic spirals have bt‘en irc.icil, by using tlio intersections of fact, where there is no vortcx-niotion, the action is closely analogous velocity 
the fuiitlaiiujiital straight liiirs and circles, to what is called the “ velocity potential” in a fluid, • potential. 


Generalized Coordinates, 

§ 215. By the help of the result already obtained in con- G«nerai- 
iicxion with least action, we may easily obtain iu a simple, ized co- 
tbough indirect, way the remarkable transformation of the ^^'bnates 
equations of motion of a system which was first given by 
Lagrange. We are not prepared to give here the trans- 
formation to Generalized Coordimtes in its most general 
form ; but, even in the restricted form to whichi.we pro- 
cocmI, it is almost invaluable in the treatment of the motion 
of conservative systems of particles in which the number 
of ilegrees of freedom is less than three times that of the 
particles. Tlio one i)oint to bo noticed is that, when we 
restrict ourselves to a system of this kind, the expression 
for the kinetic energy, T, is necessarily a pure quadratic 
‘function of the rates of increase of the generalized 
coordinates. This is obvious from § 19. llepcaiing with 
generalized coordinates the investigation of ^ 202, wo have 

U - Y)di. 

ITcnctt S A 5T -f 5H - 5V>i^ . 

^ •> 

Now let 0, 0, &c., he tlie generalized coordinates, and we have 

‘2T-=P<J-+2(,h)0f-Tt0-+ 

wlicn* P, R, . . . arc ifj general functions of 0, 0, 0, . . . Of 
cuiiiM* V is a fuiu*tii)u of 0, 0, 0 . . . alono, and doos not involve 

rf, -K f, &c. 

Tlius w« havi*, writiiif' for mic only of the gmientlized coordiimtus, 



Wc ni.'iy piirsiii- tlu* --nhji'*-! imik-Ii r.irtlicr, hy roinhiuing pnrti- 
cular soliiiimi', liU<* Hiom* givi-ri luit t.ilv'ru froiii dilli n-nt origins. 

\\ r ».iii sp.iM- f'l <'Ui- Hilly, r.' t 1 \ r» 7 j h(‘ on 

till' !i\is (if./’, dUl.nil and - n tiHiii lln* hi iLnii, U aii> p»'iiil in the 
prill.' nf tin hgiin-. Ja t I'li-/-, .-ihl’i -(/, 

Thru if 

,\ ■ Idg/* - logi'j , 

A' e <?i, 

Wf must h ivc, iii)t Hilly the 

‘ijilaliHii 

h’-A ./■ \ 

/ ' - ■ 

///- .<//- 

.satisliiMl |.y A and \ 

hut aj tlir .'MlidltiHli , 

//’A ./\' -'\ JV 

lU ’ ihl tl> 

d’ll! ^ IhIImW l1 nil. . fli.lM Till' 
fa. 1 til il .ill ill. I ilU.ill'iJl lie, 
liiii .'.r. 

f; 21 1. Ill liLj TiT h.i\(‘ s' Tlriicr tho Ihi'us of R ik j 

fi t in 1.', u ho'. (.iiln. !’>, i - ..n i.M’ pi ...hi. • d. 

A/.iih \' . iP.i. -._l'i;(,i . TIm' Ih. n. Hi 

Ihi*' • n- , .i!i\ j.in I:' ji.i 'll;:: ilii-.’.ijh 1' iid 

d’lji"-'* ( i;. 1 . - ' \ i>.t II 1 !y I 111 • '!» .ui.iiIm I ..i lli.ij.iirillc in Ji, ; f.ir 
III.', vi'i' !i I I 1 "iiii-'i hI » h'- . .Il' . i-, .1 tiiiiu,. lit 111 1 1 ll othci. 

'I'll'.' I *'!j - I i;j ]>l i;.i'. -■» tli.il flic spi I'd rif any 

II 1 ii!\ . !\ a-> I’ll . !|i.>. n. . v di ' . l ih* • Ji - h in A\]iiidi P<\) 
i- .! I ii'i.l. I !i 1 III iM -(■ t 11 . rijiv. ,.)( iijU'il III 1 i'.ii .lie cii. Il s dr- 

<>r tluy 



Hut \\c saw that, fnr any ii.ituiMl motion, the unintegrated part of 
5A iiircssatily vaui.slns. Thus, us 0, 0, 0 , and, therefore, 

tlicir v.iriatioir, iiif hy tliLur vciy nature iiulojicndciit of one 
aiintlirr, thr. vanishing nf flu* uniutcgnitcil part gives us olio 
tMpiaiinii of inotiim tor each degree of Irccdom, tlio typo being iu all 
of llicin the, siinie, vi/,., 

dt\>n) j 

To oxcnqdify the mr of these, equations we ivill take again a few Rx- 
•if the more iin[»oirant case^ nf eoustraiiit nlroady treated, and will aniplo.s. 
, then prneeeii to .sunn' ollieib of inteiest W’oll as of .soinewhat 
, . . I gl eater eomj»le\it y. 

' In file simple p'-ndulum, / being again the length of the string, 

■md 0 the iucliiiatiHii to llie vertical at time /, wc have obviously 

d’ \ i/i /-()-, . V = C -- mgl c:o.s $ . 


l.ii* I ).\ 

111 'S 111'- 
pi... 


c . .in-i.l .'•n lli.i*" 1 1 l. !,il !ii 1*11 ; 11 *,' i - .''111-1.1111 
i:. I;.' 1 lU* 1 'v-.li Hi .if lii.li ,ni’,\liii!i I'.i .r lln- tiiiini'r 
hii nt i.j-..l ill Hull For ihi eqiiatiiiiis in tlie. 


lienee 
qdm.s till 


dT 
d() ) 


) u,r‘(). 


“ 0 , 




'}).• i! 


pi.ili..'ij of inotiou is 

in IrO f mgl sin 0-^0 


Irnni u hi !i t 'i. • 
\\ In i\ . ; \ 

rlirve.^ will..-.' L j.. 




■^y , 

i 




A,r ^ 

.. . i 


ii.iV |.i:i 

- • ■\.iiiip!i' tu ollj. i of orthogonal 


/■A - A', 

' I 'it \ .line-. 


wln-ri' A iind A' h ivi t i.* 

i:.\.i»Mple }j\4 a'".lJMJlIi'/ .J| ! 

A =-//■• i.. //qlng/-, , 

in vvhi. h case »r will la- Imind ti, it wi; must liave 
y--mn r/^0^, 

Tiu'u-: pairs nji«i.'' again be^ouinhini'd jiito 

^ A' and - A epA', and so on. 


Or We may extend the 


/ 

iis in 13't. 

Sujiposi* tlie .siime ])eii dill urn to be moving anyhow, 0 still denot- 
ing its imdiiiatiiin In ili.. vertical, and 0 dciiotingAhc azimuth of Iho 
pi. me iu wliii li it i'' disphieed, we, huvo 

T - i /«/-(!/-+ sin** 8.0*) , V-^C- w^/cos8 

These give iit oiiei* 




Henoo the two cciuations aro 


-0, 


-0, 


- 0 , 
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Pendu- Still keeping to cMisy exunipktH, sumJOKo tU*) cord of the ordi- 
lum with iiary simple ])«udnlum to bo oxionsibte, aoouvding lo llooWs law. 
exton- lict A be its leuglli at tiiuo t. Then the totision ia E(A */)//, 
sihlo and tlio work it can do in contracting is the integral of this with 
cord, regard to A from L to A, Le., 

• E(A-Z)V 2 Z, 

1 hiiice wo have V '=• 0 1- E(a - /)V2/ - 7nyKcoH0 , 
T-lm(A3d2+A*-‘). 

Tims liagrange’d eipiationa hccojwo 

.^-(A^^I+gfXsiiit^'-O , 

7«X " WA^® I- K(A - 1)1 1 HiifroHd=-{) ; 

oriiiations which could be obbiined iiiinmdktHy from llieappli.\ati<»ii 
of the second law, with tho help of the kincmalical evpi.-sdons lor 
uccclcraiiHu perjsnuiicuhir to, and along, llie. nuliuh-\» rtor ol a 
plane curve (§ *17). 

Justnid of ilie complex pendulum treHted in S 177. w* Mill now 
take the (uise <»f two masHOS altacluMl at dilfei<nt points ii» nn 
eliislh; string, or light helical spring, and consider liuir roliritl 
vihratioiiN. 

bet fr, ?> be tlie unstretohed lengths of tlie jhirls of Ilje .‘tiiii”, M 
and HI the masses. Then if {, ij lio tlio v^nlical di.sphu.ciiu uts at 
time fj wc liiivc 


delloctcd. The period of this oscillation will bo or 
greuter than that of the former according n** the ladts 
attract or reiicl one another. 

Now tho initial state of motion propo.scd oviflently con- 
sists of the superposition of (A) and (11) in such a w'ay 
that Iluire is, at sLurting, no disjdaemnent of cither tnass, 
but a delinite velocity of one of them only. This cor* 
rt‘S[K)nds to simultaneous zero of dispbiccimnl, with i-(|iuil 
velocities, for each of (A) and (i>). TJn rc tbcicfore at 
tliat in.stant no disfdacement of either inn?-.^ ; mid om; h 
at rest while tho other is moving with doiibh*. the n^sJeiied 
velocity. If iV h be tlie periods of tin* two motion'^, 
it is obvious that after tho time 7 r(n--if') the nnejiieto 
will have iMlercliaiiged their slale.s so lli.it thii urningemeiit 
will jireseiit evactly ihi* .‘‘aiiie upjuurance as at jii’at, (J 

fiitiK flir .s'/r/c. 

l.ft H 111* tin* di^l iiici' h< Iwi ('ll till' rihb Ilf the li.ii*' wliiMi .ill fi-ur 
.-.1 ling'' .III* M 1 111 *.!]. if i), f/) '»• ii Him' / tin* iiii liijalinn-. nf 

I llu‘ p.lir.s 111 . tiinv^ ti) tin* \i iiif.ll, ./ hi .'(iiiifT 

h 1 ) 1 , 

will p* / i.s llu* nniinuni li-ti'Mli uf lln' -.trin'.':-. Tlif cvpri '.-imi fur 
llif piariili.il ri'rigv dill* 111 ni.ijiif!! ni nl' tin fi'iiii /ij), wlu-n /x 
I'l p'i'«IIIVc it llki* poll *, hf Ini iifd to oiif itii >tlii‘l. 

Unifc 

T \n.l [O' I V*'), 


Setting 
a watch 


'JVttns- 
fc relief 
of 

energy. 


so that liiigrangcs eipiatioiiH are 
* ^^-(^e+wU+l>))+K ^ -(M+»n)(7--0, 

Tho ccpiilihrium positions arc, found by supposing flu* ;ui*ili*n- 
lionitj to viiiiisli, so llmt, if we suppo.se ( und rj to hi* nu n'iip d lio.n 
them, llic. tnimj in y will di.sa]ip<*ar. Jlrnco llic holntlMii ... uf 
exactly till! .same nature as that already given lor .m .ip|Hrintl\ 
ditfcreiit problem (|i 

Wc may ineiitioii that e<|natioM.s priiclii*all\ the .same .)-> iheM* .ip* 
ohtnitii'd will'll \vn eonsider the umlioii.i of u w.ilfli iiml im liii!i;i'i*- 
wliuel, the wateli being biipporlei] in ii liorizoiit.il posifimi h\ nu.m. 
of a^wire, ami o.^eiHating ill it.s own ]ilaiie by tic lor-i(.ii • 1 lUii ii> 
of the wire, 'rile ivadel’ of 8 242 below' will hitVf no liilli. 'ihs 
in olitiiiiiing this result. It sngg(*.sls a jii.aeiie.il m* (hod ol 
“setting ” a watch to Iruo thim, wiihout Inniing the Iriiid-. fmw.ud 
or haekw'ard, and without lewiiig it run down. 


KoiiniuL; tie* i-ijiiat 
ahovi* llu* luM, VI 

//(/-(/ 

111 ! W'liK li lie* 
llf 


[/rjlj)- ; r// ) - 

IS .1 , n n.il, .Old 
1 1* 

1 

r/. 


l\ fo- 
il \ I A 
1 1.1 I). 


.iIJi 

/*, i' III* till |iol.ir 
• 1 ill'.’ )" \\t 1 , u| |l ll 
1 ) 11 . ail'll t 


1 !^ p'lWfi > of 0 uml f/i 


0, 


)■ 


• illi I 


I ll 1 1 III" I; 


') .MW'Ood’s 
!1 liiiii lime. 


I'l l•.^ ]" I- , I M I* 11'. IS' 

1 ill 111 vihi.itiiig. 



The following i.«t a simple, but very instructive, 0 Yjjm|de 
of the transference of energy (Imck ami forward) between 
tw'o parts of a system. Two bar-iiiagimts uf ina.ss, 
length, and strength (fig. 58), are sujiportiMl hori/cmlully 
by pairs of parallel Htrings, so tlnit 
when at rest they are in one line. 

Ono of them i.s slightly displaced 
in the direction of its length, liiid 
the subsmineiit inotiou of bothd* 

If we can, by any process, find 
two fundamental states of motion 
which, once established, will be 
permanent, any otlier possible motion 
of the system will be a superposition of these two. Tin* 
amplitudes and phnsns in tho coinpoiients may have nu} 
values, so long ns the whole disturbance is siindl. Thi.s 
folio W.S from the fact that the system has two degrees id 
froedoni only,* -since we arc concerned only with motion.'' 
in the plane of the figure. 

(A) Now ono obviously possible motion is a simple 
harmonic vibration of the whole, without change of distmu-e 
between the magnets. The period of Ihi.s vibration is 
obviously tho same as that of either magnet if the other 
were removed. 

(B) Another obviously possible motion is that in which 
the magnets arc, at every instant, equally and oppositely 

* A^o suppose tlie bars to be so long, in coni|wiris(»u with tlu* tlib- 
timce between them, that we. need take account only of the action of 
their poles whioh 01*0 tamed towards one another. 
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w.uii.l .11* 111 it. il ll,,. ,.|iiii.' iji.iti'Mi 

wiiiilii 1 m* pi I iiulu*. 

^"\ 0 k r.il.iii* li-.iMiiij l!n\ .'Ill'll I Wi' m,(\ loi-i,. limu ih. ..mi- 

p'> ll* \ ilui' i>! B\ cuii, 111 1 1 '-i sv, llu iM'iii'i.ni.'rd <'i[i. ll i.iii 

I mr. 'pi'inlniL; to iIikm* uf li.imilhm'.s “ ^ iijg .uli -i!, ’ a, v.ivrii 
111 ? 'JO I. 
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Tliose oquations give , , , M hoTnogoneons linear functioTiH of 
if WH Hiibstitrite those expressioTis m tlie equation * 

--[‘O] ->[*©]• 


M E C H A N ICS 


xvhiol\ is ()hvioii>ly tnu‘. lx ■ an 
. of tin* siuauKl 
equation of tlu^ I’onn 


T a lioTnogrneoiis fiinrtioii o 1 
I', Wf have a partial ililleivntial 


■(2 j -<i;x 


-a(ll V), 


fiom wliioh A i -5 to I*.* i.-uiel. 

The ooellirii-iii < /■. 7 . /• . , 
functions «>i H. r,., . . . 

As an iliu I'.i'j-'M, i ilxc .iL'aiii tli 


-in-, ill like P, Q, IJ, 


two nlnsv•^ , 
vertieal liiu* 


.1 IM 


I'l.iiii 111 * 


.. 111 .- 


(2) CD 
CD CD 


\ I’lilil 

lirlli- il ' jil 

I r iii'-i. y,i 
.M • 


si . I 
■ til v.iaMt 
* liavo 


wln-H' 
- Ill a 


shiftetl at will anywhew along the line In which the foKie i^/'r For 
.^he. equations of the line in which tlio force at at, y, z acts ai^ v. 

• • V- \,,kk 

and these giro;, -...I 'Zjf'- _ 

SO that the expressions for the ^o^l&ni^aWtinalter^ if the point 
of application of theibrce .nlong the lins^ 

in which it act&;’‘'v' , ‘'-'d - ’ ' ■ ' ' 

§ 218. In the great majoKty pf; on Stati^ % 

fundatnental propositions of i9abjlbw,B|>pye , 
ilcduccd from the assumption b6 plBbired 

p(?nnicn tally) of the result just estiibi^^n^^ Which is 
natml the ^‘principle of the tranamissiotlK^^ force/’ Al6n^]| 


wm; 


From iln nr* li:i\ c tii-* ♦ '[ii.-'li.m r.ir \ 


'"CD 


■<IX' 


■'il 

Till- \.iliii* 1 . 1 V is ^i\ 1-11 ii'i 
livjitt’il iii-Lie*iiiiig to tlio ]M< 


I-. '.'Ills . 
.■'■s illii-D M 


iili] ^ 




•JM 


ijM 1’ i>'M 1 N . 

I'.l 1:1 


i[U VI 

I oill M*j In lit- 


Fquili- 


StaTKN nr A Kirill) SnLli). 

S 217 , A ri^cid Itnily, as wo liavt- nlrcmly sf-mi, lies at 1I10 
briura of utmost six drjrfcs of freedom, tlin-e of trnnslatioii and 
throe of rotativ'ii. Aci'ordin;^ In \o\vt nil’s .sclmlinm, tlio 
coudition'> ol c(|uiliL'rium nf Midi a Korly, iiiuier llie ;idioii 
of any systmii nf' fnr(‘.>, mv that llie al-^rlrraio sum nf iLe 
rates uf dnim; wnrk li\ ami the foivos shall he hi/ 

Nvlr.ilcvcr nijiforni \i h»city r’f tiMiisIalion oj 
l)«*dv Tiiavh.iV‘\ Fni*, il iliis vm'iv iml sn. lii.-itj v.niild be 
W’oik dune .ina.lt-r i 1 inii, and li-r Ii'mIv wniili] gain 

or lose 1 iiiTL'y- diod this gain or h'^- \M»ulrl lak'o 

placr" p\‘n if the licily woif nriuiii.dlv at. n-ja., it '\onl<l 
not be in |■•<|nili^l^ium. Tn l•ll^ull• c'pilldu'iuin llicii, all tlrat 
is nece^-ary is that the Mims nf tiie CMnipoiii'iiis of tlio forces 
in any thri*i' nmi copUnar iliu i timis ^hn]] \:ii!ish, along with 
the Mini’* ot their iiione^uts al.iuit any thnM’ non coplanar ! 
line.s. For <ini]»licitv it. n-nal tn asMimo lor tlu’M* direc- 
tions a of ri.cl.i’i_;idai’ ami tor IIm^ lim-s anolliiT 

system par-ilh I to tin m ami jia'dieg through homo detinite 
point (say the cenln- of im.riia) id 1I10 body. 

Thus uc liavn at oiu-rj 

^ - 0. i /' 0; 

V", o, iX: /.>} o. \//)- 0 , 

when.; X. V, Z ai'c lie* coiiijiont-iits. paralh'l to tin' axo.s, of 
a lorn* m-tnig at tie* jnriiit ./•, //. . of the b'>'l\. If F, 
uitM rlii’i.M-tiou CO- III'.-.-. A, //, r, i'L-|)i''-M’nt tic- hur-'.* .ictiug at 

wiilh.ii in tin; iorm 
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it il I .i-y !<) - ■ 
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tak* 11. For, il 

nioilicnl-s hi I i»n:( 

but these \h'fi 
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oili -Jifilid !' 


n. X(Pu)- 
■ : '). xP 
th'- six d 


ir 1- 


a 11 •'! 

,I -'A 


I'i r !.■ 


I- riiiin. I nf c.invi-MifiM’o tliroii'/h 
I*' !ii!i . .ihuiit ^\ }ili-li iimm* i;t- 
ii.lil!'--, r h, , tilt* 




arnl, by tin* first ihivi* I'.iu iti- 
th(*:u-tdv»-s to 'l»?iir lirsl t.-nn 


' i' 7 . - 


i V,., 

'iii 5 iiititir-a ar 


• II- • , 111 I'll mill' 


HjuiUliinirii. .dirifilicity'uiJI In- '/-.iny i.v r-lio*i‘,iiig aa origin a]>oint 
thiongli wiiirh the lirir* of i. fl om- or nion- of tlio applied 
for.’i-s jiftssr^s. V ^ 

Again, tlift ]»oirit pf application of ;,iiv oii** of the* forr*i*H may l»o 


with it are assumed the parallelograiliibT/iorces, Aud 
]iiiiui]ile ot the “sn]iupoBitLon of sygt^ms of furcea in 
c ipiihliimm ” Siiu ( the publication of the Pnncip^a^ the 
(ontiniud use ol smb methods mUBt b^ looked upon Oen 
n(io_,iiule step 111 senneo ^ 

s 2 1 1). Fi oni this cat! goiy we cannot qidte except (ep f$t i 
at ]( ist as the ubu il modes of tieating it ore concerned) thP 
\iliiible iilca of the “couple/’ due to JPoloeot. But the 
t( nil IS in such common use, and the idea in its appHci- * 
tions sonietim(*s ot su(h importancei that it cannot be,^^ 
oiiiitb d lieit ^ ] * 

1 toHp/t is ft p((it 0/ iqval forces artUig 'mihe same hod^ 
in p}nsite il net /ion's and id parallel ltdes* ^ 

I ’torn the ^eneiul i oiuhtioiiB already givefi we see that ^ 

( ouple prodiK ps .1 deimitc moment of force about a partiett*-* ^ 
i n Ms, but that the avis is determinate merely as reg^ards 
dm ( tion, and not as 11 ads position in space, The forcea^'v 
of 1 1 ouple do Hot app( xi u\ the hist three of the equa* 
lions ol cquilduiiim On the other hand, the left hand 
members of the other three equations may all. be re^dsdvU 
if roi ition the ' nioments of eoupJes. All the properties of couple's" ari^*'^ 
conbiiiUMl in these statoinoiits. Thus, for instance, it.ihvVy 
ob\jous that, so fur as its otfects are conceded- 

1. A couple ni.iy bo shifted by translation to any 
jiosition ill its own plane, 

2. It may bo shiftc'd to any parallel plane. 

3. Tn cither of these it may be turned through any 

angle. ^ 'D., - , 

i, Ita forces may bo increased or diminished .it5^.^;^: A%'of 
i.itio, provided the di. stance betw^een their lines ,'ot 
(wliich is calk’d iliii “arm” of the couple) bp proportion- .sJ /I 
ntfly diminished or increased. • , • ■ . ^ 

A couple IS therefore completely determined by ,m^a)ia Axis of 
of its “ axis/’ wdiich is a line drawn perpendicular’ 
plane, and of length representing its moment, v.^d twq‘ 
cun pics are obviously to be compounded by treating their . 1 ,' 
axes us if they were forces’ acting at one 

S 220. AVo will now examine the confluences, 
six conditions of equilibrium (§ 217) in bt 
commou cases which present thcihselveflii^^’^ 
doing so, it may make nvatters clearer, if ,1^‘rtfltate^ 
conditions in a somewhat different ' CjiC ' ■ 

Tla^. resH /ft inf f f any nn rnher of forces^ a/0iSf,ff. td - ■ 

if ti r'ajlt/ /uni if ^ Hiay />c represmted by d sikyle force' 
at iJo' on'ifin, anil, n etyuple of definite fbowL a ({ejlinitet i 
line lui.^'.d/ii/ /hruHifli the. orit/in, ■ 

Fitf' fynl/ihrlifHK of the djody this < 

xnjiartHiii/ Vi t hi ah, , 

Thus if, in li‘i. 59, P, acting at, Q/’.pe any ano 
forces, and 0 the origin (choflen.^js^;,^" 
random), we may introduce at 0 a. ]to ^ 
of equal and iqiposite forces ^ 
to P. 'Phe original force, taken^ilJj^ 
with - F at tliB origin, gives 1 

and in addition there is-HP aetinj^at 
the origin. , V '“ ' " 

§ 221. When only 
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\;conditiott above shows that they must be equal and oppo^ 
' . site, and the second that they niust act in the same line, 
they are to maintain equilibriunt When only throe 
' ; '/forpes act, the first condition shows that their directions 
' mi!lat Ke in one plan^ the second tjhat their lines of action 
, must be parallel or must meet in one point, if they are to 
. maintain equilibriunii^ . 

i If their directions meet in one point we have again the 
problem of the equilibrium of a single particle under three 
forces ; for there ca^ be no moment about this poitit. 

When tie directions are parallel, one of the forces must 
Nobvioufily be equal to the sum of the other jtwo, and must 
.4ct in the oppbsite'direction. Also its line of action nni.-t 
;}Ue betwequ those of the other two, for their moinent.s alxmt 
^imy point, in it must bo equal and opposite. Hence it U 
impossible that any single force should balance, a couple, 
..ljuless we adopt the ' mathematical fiction of an infinitely 
j^mall force acting in a line everywhere at an infinitii 
distotice ; so that its moment may be finite, and eijua! 

. '‘:^|i“ind opposite to that of the couple. 

§ 222. When any number of parallel forcc.s act himnl 
foi’cjW^'taneously on a rigid body, their resultant is a single force 
. . ' , ./ .equal to their algebraic sum, with a couple whose jilune is 
.j.bpviously parallel to the common direction of the forces, 
y 'The forces of this couple may be made, by lengthening or 
.^'ihjrtenxng the ajrn, equal to the resultant force. One of 
i them will neutralize it, and the other remains the. final 
Vj^^ultant, which passes through a definite point called the 
centre of parallel force.s.” Thus any set of paralltd forces 
. ;^^j-‘inebe8Barily has a single force as a resultant, excepting in 
tie special case when their algebraic sum is zero. 

Onivity;; ' J 223i Excellent examples are furnished by heavy bodies 
;.bf moderate dimomsions, wherd the weights of their [larts 
;. :t;')'a3r0’ forces practically in parallel lines.* The singlu rc- 
'• /'’ 'sultant force, in such cases, is the whole wciglit of the 
•V:.. -body. Its direction always passes through tlie centre of 
; • ; ,;|nertia; (§ 109), because weight (in any one localit}) is 
' • mass. For this reason all heavy bodies of 

OenWdjl’moderate dimensions are said to have a “centre of gravity,** 
grsvilgf/;<^Iiicli coincides with the centre of inertia. Hut it must l*c, 

‘ c > iiptieed that the two ideas are radically different, and that, 

, white .every piece of matter has a trtte centre of inertia, it, 

. in general, only approximately that vre can ptcdicatc of it 
that it has a centre of gravity. In fact a body has a true 
.‘"^ntre of gravity only when it attracts, and is attracted by, 
all other gravitating matter as if its whole mass were con- 


If the mass of the table is to bo reckoned, P mu.st be taken 
as the centre of gravity of the system of table and loiul 
together. If the table be of unifurru tnulerial, ^iangular, 
and supported by legs at its corners, similar reasoning 
shows that when it is unloaded (or loailcd at its centre of 
gravity) each leg supports one third of the weight. 

§ 224. Examples in which the ref?iiltu it. is a sh gle HmlUia 
couple are found in rigidly magnetized h .lie.s placei in ^ 
a uniform magnetic field. As the uinounts of N an* *S. 
magnetism in a body are always equal, there i.s no force 
of timslatiori in a iiniform field. The re.suUaiit coiij»Io 
depciuls for its magnitude on the orientation (d the boily, 
and the positions of equiliiiriuni are those for which its 
moment vanishes. 

--.o L«q. I’al, , ]h* f>r ii sy:-*t( iii (if |tartdl<‘l tnrci's., (hi 

dir. ctiini cudiu'.s 1 A, /t, l.i't ht‘ llic n-Mlltjuil f(»rn 
h‘, wjlh dinx'tioii n.'-iii ■; a', tin- u( tin* ninil 

Tlit'u <uir l.■oIl^Hu.>llS 1 m 

A'|{ - 4 P(W/ ;l; >. 11 */A. V, I, ;/l; i-[l\^(.i'-A//)l. 

Tli(‘ last tllh'c , >1. i, 

A* lb ui' 1'.) — 1*'/) 

a:*'!’;] u'I: -I 

! A5dV/ ' ! v'il 

From tlK*.S(5 w*«' havi* tin* iMjii.itinn « 

A a' ' i 

shuwin tluii the a\i.s ot the niu[ili .il ii-jld aiiL',1'- l\'‘roumioii 
tliifclioii of til • paralKl loi«v 

Wo h.ivc ah 

ir (5(l\i}j- + ( 2 (iyi)’-! (^'T ))-- (a^M'.) ' li'lhOA 

This cxiircsMoii is ol tlii‘ sunn* t .s lliit in 77, .uid nm' tln'o 

fore (oiirliah* that, it A", /h', if ' 1 • diin Imu co'^iins ol .iliiio i 

the liody .silrli I hut 

a" /I 
i h 

the iiKigiiitnde of’ tin* n 'iill.iu )n}ih- i. lui'i ilv lln- 'iir 


jnigli* hrtW'iM'U t his 1 

illH' .Hill t nililPin 


III til. I..IM 

fooTS. In fai l tin- 

inr ‘ Ibi’ii till* ill 



tln.s t» sull. 




In tln5 <‘.i.s»'of a hin 

ly of nioih'iMti' «liiiu*i 


•> grt\ily. 

V is tin* wa-ight of tl 

H* l•l''nll III ..t 

H||| till 

* j'O'l M»?ja: 

(0 its ni.iss, SM :it 

if flit' 1 fiiih* 

1. Ill* 


Wf hllMi 




:i\V 

n, vil'g 
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^ 111*, 
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mill .it llir <*| 

I'M r'M 


111 tiir. oi a III 
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‘ qentrated in that point. See Potei^tial. When there is 
a centre of gravity in a body, it is necessarily coincident 
with, the centre of inertia. In gravitation cases, where 
of moderate size ^re concerned, tho resultant is, at 
r.'i^t approximately, a single force. Hut, when wa* deal 
I whh tei^e non-baryccntric bodies like the earth, wo Imd 
resultant of the sun^s attraction is a force (deter* 
.^^ mwtjig the orbit) and a couple (producing precossiou, 

mass is laid on a three-legged table, wo find 
gthe, prewlire ^hich each log supports by simply taking 
C^mqments'' about the line joining the 
j^Upper ends of tb*> other two. The 
teg te thus seen to support a fraction 
'b.fc,;the weight of the mass, whose nu- 
; ine^toi^xis the distance of the centre 
/;©f gravity of ‘the mass from this line, 
and its denominator the distance of 0 
the leg from the same lino. Thus wb 
have a physical proof of the geomet- Fig. co. 

.rical proposition that if any point, P, be taken in the \ lane 
of a triangle ABC (fig. 60), and perpendiculars be drawn 
from it*aud from the angles, we have 





:hm 1 tin I im?!'*1 it.iiy i'mir. 'I'ljr (ii!,{il,-, .is U" }i.i\( s,., 

di’]M*iid lljM In' t.i i. Ml il i.iii III ill. I-, It 111, I tl',* dlii'Miiiii 

of till iilM* of thi' I MI 1 li’s rii;|.,Iit l I' li.l.i, 

221). Wo h.nc soon tliaf. any .--y.sb m of fuivo.s aotir.g Roductiou 
on a ligid body may bo loduooii to a loico and a coujih; ; al.so tn two 
that wht ‘11 tlio fono it> in flic ]>l.nio of tin: oouple tho 
resultant can alway.^ bi* pul in tlio ibnn of a >iiialo foroo 
aoting in a delinito lino in tlio body. AVIion tlio biroo -s 
not in the piano of tho couplo, uo m.iv ro.^olvo lhi‘ eoiqdo 
into two componoiils tlio [d.mo of ono boing [»ar:illel, id* 
the othor piTpendionl.ir, to tlio foioo. d'ho lir.st, whon 
compoundod with tin* foroo, niorely shifts tlio lino iuwhioh 
it aids. Thus any systoin of foivo.s may bo ivducod to i 
single force, acting in a (loliiiito line cullod tho oontiul < .-ntiMl 
axis," and a couplo in a plane porpoiidiciilar to it. One (>f » 

foroos of the oouple may now bo ooinjioiimlod witli thi 
single force, and thus wo^ obtain, as the. ri'sultanl ot .Jiiy 
system ol forces, a pair of forces in mm-intci-ecting mit 
I Tpeiidicuhir to one another. Tliis is only lau of an intiiiito 
number of ways lii whirli fancy, or i-oiuoniLiico, nia\ load 
ns to represent tho c(ini\alci\of a group of forces. Many 
very curious theorems have befti mot with in invq^tigations 
oil this subject. For instance, by conqihinKling onr of the 
forces of tho resultant couple with the resultant force (not 
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now necessarily perpcndicniiir to its piano) we have a 
fivstom of two forces acting iu non-intersecting lines, 
'.riipii wo have the following curious proposition, which may 
easily be proved from tlir lorninliu already given ; — 

Wlh'ii a ftnri a /a* rvihfced in tniy tmtitruT vdtnl- 

fvrr tn iiro^ flif volnmt nf the ttfrahfdwn nj lukkh ihascufr. 

nitfntfiift' ohff'ft tft ron<fffn/. 

S 227. The nio.vt NVinniflrical pair of resultant forces la 
found thus. T.ilv(‘ nn.\ point I’ (iig. 01) in the central axis, 
and draw throiigli it :i lim* A1‘A', 
perpendicular 1») it, and bisei-tt'd 
at I*. vSnli^tiliitc lor the hi ^ 
force III I* iN halves acting at 
A and A' n\-'[u'ctivcl\. (\)nihiiio 
thc^i* rL'*'))( rtivcly the forces 

AC^), A’t^)' of tin' coiij»ln when 
A A !■> inadL* itsarni. 'riie .sY^t('in <}1. 

is llin.^ reduced to two eijiiaj forces AH, AH', whoso direc- [ 
linFN .iro intendiangeable liy a rotation of two right angles 
al'uut the central axis. 






'H 




/A' 

Q. y 


H' 


(JlMUIIiI 

redm - 
tiuii. 


lirt 1* iliri'i tit'.j •, A, /i, v l\i> <aic of llie forcM-'i, and lot 

. 1k‘ ]{.^ ["iiiil o\ alitiii. "I’lifii 

X i r>', V -iMV), z 2jv) 
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Hit- til'' I OIll|t'l!l' Ilf > nf llir IVs'ilfailt Onllpli'. 

II w ‘•I’lll lii' I'l uiM 1" till iii'.iil «/,//,(• llio lii.st tliriT ijiiaiititl 
ail hll.illi h il, Iml file rolljili s In I oiiU‘ 

1/ L:cV-/Z 
iM' M ♦ irA r\ 

X’ X AX-oV. 


The iMiiiif 11. h. r i . on ill-' ( . nil il .TX'is ll tlic axis of tlir rcsnilaiil ! 
nuipli I'l jiiimliil III fill .-In'd'- Imii', < if 
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X Y 
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M I \ 

X AX . 


X' 

i\ .-uiiposc ; 

.Y :-AZ, 

.V oZ, 


I' lt in 1 of 1 1.1 I ‘ < 1 ■■ '-r, ( - { If I ipi:il loll- of ilic l‘^■ntlaI aM^:. 

'I'l, I II -iill III! ft-i-'. -Mil I -iiii.lc i'M- in Oil.' pi. nil , -ilid 111 * IrliiT'* tllr I 
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WIj, ’I II,;-. ]■!-! I I I 111 . I siti-lii'l, \\i‘ (• tlial tlir Value ef 

i'h 1. 1! ).,'n i ii;. " I v.'l" 1'. ill-' wa^v in winelj it oeruj rna.st 
i,*.; i.-ii Iv I"' .'111 iii\ .If il't, I'- 

A }.. 1 /' ]i tin- ' .ij'M' \ .lin.- .1 - in (!.•• ! Iii"i' o. jiint ions al»»vc. 

Mm-l,!.;' , :jL‘S. ()j,e nf llie uiu'-l naijarkn'ole of the many ciiriouH 

t)iroi-.n. til. Miciii^ ( oniiLcti d with the. siijgl" ri-'iillant of a system 
'.1 ii'ii I i- th.it ot Miiidiii'r. We have seen that, in general, 
the 1. -liitaiii niny bi- put in tin: fuiiii of a single force and 
Il iMiii-h 'll .1 j'Jiiin [)i i jM'iidii-iilar tu It. If w«* ni»w suppose 
till' -t‘',Mi i.i fuici-' to la* .^hiffid into a inwv ]»o.-.itioii .such 
tli.il til' il )■ Mil-, of npplic itimi, tlicir niagnitndrs, niid the 
aii.de- It'tw* il llieir ilin ctioii.-. two and two,' nil remain 
uiicliaiigerh till ji'-iilt int foiee* will he of the Miine iiiagni- 
tnde U'. l"'hir‘, l-Mt iIji- couple will in general be dilfarent. 
C)j the infinitely inf.iiite nninhei of po.ssible positions which ■ 
the forces may a<-.uii'i , an iniinile iniinlAr eorrespoinl to 
SL >-ero cou]>ji'. Min-liny lias shown that the linos of action 
vi lh cs»; hiijgle rL:-!! It, lilt - i nM.-.i-t of all lines passing through | 
« aeh of two curves, the* body, an ollij>sc and an 

li}peihol{», in phiuCM perpcndieiilar to each other. Tim 
proof of the ^)jropositii»n gives an interesting example of 
the use of Kodrigites's coordinates (§ 83 ). 


The mfwt obvious mode of attacking this qtication would be to 
resolve the applied forces into three groups, parallel ro*ti)e«tiv6ly to 
tliree rectangular axe-s which revolve with them, aiiu to choose 
those axes ho that the sum of the resolved parts does aiot vanish 
parallel to any one of the three. Each of these systems of ])ara11el 
forces ha.s its own “centre” (§ 222),— so that the linal resolution 
gives three forces, each of u giv(*u magnitude, aeting in any 
iiiutually perpendicular directions at three deliiiile jioinfcs in the 
body. This, however, is not nnaly I ically so simple ns tho followi ng. 

We refer tho body to fixed axes Or, Oy, 0», to oo afterwards Kpcci- • 
fied. As the origin and ihe directions of these axes are at our 
dispo.sal, we may impose six eonditions. Now suppose the forces to 
be resolved piirallel to ii set of rectangular axes ( w, tb/. Os' which 
will be considered iifteiwards to rotate with them. Such a system p, 
of axes may, at*starli»g, liiivo any assigned position. This gives . 
ns three conditions more. Ltd then A, B, 0 be tho components, 
parallel (o tin* second set of axes, of the force applied aj the point ’ 
whose coonliiiate.s referred to the first system arc o-, by c. Let tho 
dir etioii eo.siiics of the second system in any of iU future po.sitions, 
referred to Ihe first system, be 7?ij, Zji wij, Wg; l^y rn^yn^rti- 
speetivcly. 

Then the force at A, e has the following components 
A/j +Pi/y -fCV.,, parallel to Oo! 

-P M 

A//, -P 1)7?.^, [ C»:j, ,, „ Os. 

Tlic expre^^sioii.c; for 11 m* resultant force and eonjdc at tho origin 
will evidently depc'iid u]»oM the following twclvo (piantitics, besides 
the direction cosines, vi/. : — 

5A, SB, 

. 5(Ao.),2(AA),2(Ac), , 

2(IW), 2(BA), 5(Bc). 

2{(.W), 2(CA), S(CV). 

Assume 3r,:r,o, so n, /.r., bd 0/ bo always parallel totliodirftc- 
tiou of tho resultant, force. X<*.\1, let 

2(A^0 '0, IVAA) -0, :5(A(i)-0, 

/.e., let tlie origin be eliosen as tho “centre” (§ 222) of tho 
for'-es parallel to the nsiiltaiit foree. As w’c have still four 
conditions to inipo.se, we .sel(*ct tlm following;- > 

bo) -^0, 5;ne)^=o, 2(Ca)-o, s(rv>)-o. 

These expre.ss that tlie ]»l;uie of tin* eouplo duo hi the forci^s C passes 
Ihiiiiigh O//, while tliat of the, forces 11 passe.s thnuigli 0:. 

AYnte niwv 

5fA; A, 2(0) -37. 

The foico and eoiipl,* at the origin are, 

A^,, %w^y %n^y 

F»;(7h .'A/a7, ■ 

These arc cipiiv-ilenl, to a single foveo if (§ 227) 

(/p.'.j - - WJ,/;,)7-0, 

or 771.^3 - 7/ o7 •' 0 (1) 

This i.s the riMjuiii il ^•onlliti^n. AYlicn it i.s .satisfied, the equations 
ot the line iu wliicli the .single force A acta are any two of 

ffiV 

hC .7. (2), 

//i,f -liTj' - /a^ 

tin* eoTMlition that these three, agree being (1). 

F.linjiii.ile Iti'tweeji the last two, and wo got 

W 

X'.w intro-luce in (1), in the first of (tJ), and in (/)), Uodrigucs’s 
valiMs of the e(.diic.s .S3), and they heconio ro.spcctivcly 

(.V* nv)/3-(/p + 7/v57=0, 

(./•- (ri()if - {in {yz |- - {yz ~ wop)y , 

Kearrangiiig according to //, ami yz, 

(fi--y)?/z-(0’by)u\x:^Oy 

7).V* 1-(h‘7i \-.c()y (,1*77- wf)-“l*(i8'P7)?/K»i“0, 

! 0k-l vU -yHr b[Ca“/3)m-77({T7).r>-0, 
the .sciiond of which may ho put, by means of tho first, in tho 
foim 

(f/'7j + .rC)?/ - (iKTi ^ 7c()z +2(0-h y)wx - 0 . 

Thcsi? ihice eiju.’ilions involvi* p, z in tho form of the ratios 
only of tlie hi.st tlirco to tlio first. The last two arc linear in 

A L SffivLng them, and substituting iu the first •we fiudr 
JO tv 

finally, a biquadratic in ^ . 
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values of 


Hence, if particular values l)o assignetl to ,,, f, wc find four gives the smallest value of a for wliicli equilibrium is 

possible. For any larger value of a less friction is called 
into play. 

g 231. If next we assume tbe wall also to* be numb, a 
new friction force, (J, comes in. Tin; e<inations (for any 
given value of a) are 

K-0, 

W-K-C- 0, 

^.AV/i’osa ■ S/.siria -- - 0 . 

Here tlien3 is a certain amount of indeti-ninnateno^^s wbicli 
our formula* cnunDt escape (altboiigli nf coiirsi- it dues not 
exist in nalmv) so bum as we are lud dcalim^ willi tlie 
I limiting case in wliicli motion is aliont to eominence. Jn 
that case we have tlni additional conditions 
(1- /iS, V- /ill. 

Thus, ill all, tlierc are five equations. The.se are requisite 
and ncees'ary Ix'caust' lln'i’i* an* four forces S, 0, K', F to 
be determined, as well as ilu*. special value of llic angle a. 
The result of e liminating the four icuve.s is 

1 ii- 


Tlms, ia general, there arc four po.sition.s of the 

■i»' 

.single result :int force passing through any point. 

lint, willioiit forming the biqinulralio, wc mav ea-^ily ohtniu 
Winding’s theorem. Suppose wc seek the locusof ali jioinl.s’in which 
the plum {tj can he cut by tlic line of action of the .singli. We 
have f-O, and the equations above arc reduced to 
{P-y)yz-{$\y)irx =-0, 
iliwy -xz) + 2(0 I 7 )?/u* • 0 , 

({-7)icy-({ + 7).rs -0. 

From the last two wo ilinl 

-7il2/=(0'f-7K| + 7)/, 
so that filially, hy the first, 

• (fir-yW ■r) -y“ri 

. -A . 

y 7 

Had Wc jmt ri^O, wo should have- forniil, hv a simil.i 


0 ). 


' ]'ni 


I* 


0- 0=*-7“ 




(' 


Old 


Ft 


( 4 ) and (.'i) represent an liyperhola ami an ellijiM*, or ;n» 
an hyjM'vlHila, ro<^pectively, according ns 0 ' Is gi<':it< r i,r i|i m y\ 

In either ease the vertices of the hyjierhohi <*omri<h* viili ilic f.,, i iW 
the ellijtse; so that, the two enrvi*s are linked 1 og»-ihi r. 

It Is now easy to sec that, from any assigmd pomi (.f .q.m-e, flu* 
two eui vcs will appear to iTit<*r.sci*t one amdlier in lour j'oiuts. Two, 
or all, of thc.se may in .special i;as(*.s coinciile. Lines di.iv. n 1 . 1 these 
^points give Ih^ four] ’jsilions of the single foncwhieh e.ui pa-; 
througli the assigned point. 

Examples of Statical Methodn and Throrun^. 

Ijfidder Si 229. Suppose a ladder to bp leaning agfiinst a vertical 
leaning wall. Jf there bo no friction, what force, applied ;t( the 
ngHin.st tt snfhce to hupport it ? 

Jn tho treatment of nil questions of thi.^i kind tin .stmli*iit 
tthouhl cornmema; by making a rougli .sketch «d* the 
situation, indicating all the foren.'i con- 
corned, with the direc.tiunsj in which tliey q 
act. As sliown in lig. G2, the wall 
cxert.s an outward tliru.st S on the upper 
oml of tlic Udder, the ground an up- 
ward til rust It oil the lower end. Tlie 
only other force iy gravity, which may be 
Kupponed to [iroduce a downward force | | \ 

at the middle of the ladder, equal to its 
whole weight. Unless there bo some ' Tl” 
other horizontal force to balance 8, tlie Wj 
bidder will obviously slide do\Mi. Supjio.se { 
then a liorlzorital force F lo be apjdied V’-. oa 
at the lower end, iiml let tin ladder be inclined at an 
angle a to the horizon. Tlien^oiir conditions bccmno 
Ijorizontally S-F-o, 

^ v^jrtically W K-o, 

and for the couple in the jdaiie of the figure, / I'lln-j; the 
length of the ladder, 

JW/ costt- S/sina--0. 

. [The last equation ia obtained by taking niomenLs about ^ 
the lower end of tho ladder, this point bi*ing cli'i-cn i 
(§217) because tho directions of two of the force; ]»:cs 
through it.] 4?>om these oijuations wc find at once 
" F* 8'- /.Wi'uta . j 

Tt is lobe observed that the requisite force F is \« iv ! 
email while the ladder is nearly vortical, but incuuMS 
wTthout limit as it becomes mo”o nearly li(irizi>nt:i]. 

Use of g ‘J30. Ne.xt let u.s vary the question by .supjiodng tin* 
friction, coefficient of friction on tlie grouml to be yi. 'rin- tMjimliony 
arc precisely the .same as before, and the limiling value 
of a for which equilibrium is possible is now to be found 
b/ putting 

F-/xK-/iTV. 

Thus 2 m •cot a 


l.nitt- 

■j/( 

S Wo may still further \.irv the qm'.-tiuii by siiji- Man f.n 
jmsiiig a man i>f wi ight /c lo a.M-cnd tin* ladder. Ja*t c lfulik*r. 
U‘|»resciit the fraction of the ladders J'.ngtli wliii’h he has 
asceiulcd. Tin* equations are 

s r 0, 

\V ! ir - U ( i 0 , 

(I \V ^ illK, (':'m 

Iiiliodtieiiig the coiidilnui Dial .*-lipping jn:( about t 
conmiL'iice, we obtain 

^ - 1 ! 

LllUq ‘*\v I 
- 

W 

^^herc fi has llie value pi\en in 231. 
aii'^lc iinaeased or diniinislied h) the 
iiceoiding as 

1 - k' 


Hence ilie limiting 
load on the ladder 


Ihif it 

t-'l* lei 


/.C., ‘J.. /I. 

Tin* latio ir \V dois m>l appe.ir in this eondilion. 
show.s il.s inq*oil;ince when t' i-> eitlar gie.iter 
than 1. 

lienee, when tho ladder i-, in^l abniil to . lij*, .i m- . 
linkes it more stable if hi* .^t.iiid :in\\vliiic onihelowir 
half of it, lull biiiiy- it tinwn if lu mol^lt^ higher. Wc 
conclude tliat, .so f.ir a-; ."liiiiiig iv i tan emid, it is advaii- 
l.ejcous to iii'iko llie Jowei liulf ot a ladder iiioi'i* iiias^i\e 
than tin* upper liulf. 

J; ‘Jib). ^^nppu^L* a ladder, will) its lower end resting 
U'lain.H a wall, to he siqip-nled by a hori/.onlul lail jiarallel 
to the wall (jig. b;)). '1 ills case 

is cdniseii bce.iu.M’ il illii'tMli ■; 
definite limits w’itliin whieh 
.^t ability is i n.'-ui etl. 

1.' t t! Uf till' h lif I'Mielh »if till' 

1 util- 1 , rt iN ill- tin lO-m l'> 1 hi- lu-i i/i'U. 

I II llli <l.s I.I.l iMIll ill- 

! .'“iipi 1- r in mu h .i 

I |i*i-itu>ii lli it if tiii O' \\i h im lii--tii>u 
j it wi-iil-t .^lip i!-»\\ iiw.ihl-,. I’luii tin 
I ipi.iliwiis ill (-(11111111111111 .Hi- 
ll i (iro-a - Smuh 0 . • 

F-1 Sen a i I i siiui W '• , 

- Wni-D-a .(•. 

In the third oi tlies(\cqualioii.s the lower end of iho 
ladder lia.s been chosen as tlie jioigl about tvliich nimnents 
are taken, because the lines of action o^ three of the forces 
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pass through it. Here again there is indeterminatencsa, 
because there are two places at which friction comes in, 
and wo do not know at which it is most freely exerted. 
But if the whole be on the [loiiit of slipping, wo have as 
before the additional data 

F* ^uli, Gs=/tS. 

These lead to the equation 

( 1 - /i" ) cus a I 2/u si ii tt — sec • 

If we introduce an angle r. such that 


this equation liecoinos 

> h 

(*ii-,-ttr(»S' a - I'l ^ 

.M 1 . a 2 ’ 

the right-hiiiul im nibor of which must necessarily be less 
than 1. 

Tliis dcterniincs tlic lowest [»o.^ition of the lower end 
consistent with equilibrium, and the more change of sign 
of /«, and tlicrefore, of r, alters it into tlio ecjuation for the 
highest. The signs ot the friction terms are changed when 
the direction of slipping is supposed to be reversed. 

Kink IK'S ok \ Kn;!!) Sonin. 

S 2ibl:. Tlie motion of a rigid body is, as wo have seen, 
completely deterinined when we know the motion of one of 
its points and the relative motion of the boily about that 
point. The [>uint U'^ually cho>eu is the centre of inertia of 
the body, and the in\ litigation of its motion comes under 
the kinetics of a particle, wliich w’e have already sntliciently 
discussed. For we an* permitted to suppose the whole 
mass to be concentrated at that point, and to be acted on 
by all the separate forces, each unaltered in direction and 
magnitude. Hence we may now confine ourselves to the 
study of the motion about the centre of inertia which, for 
the riionient, we may look on as li.xed. 

To illustrate, in a very simple manner, the new concep- 
tions which are reipiired for the study of this question, let 
US take a uniform circular ring of matter, of radius B, 
revolving with angular velocity <.) about au axis through 
its centre, and pcrjumdioular to its jilane. Its moment of 
momentum is obviously 

:m . L. i; oi .Ml;^ 

Its kinetic energy is 

LM lla. - ..!■ 

If it be acted on by a coiqile C, in its plane, C is the 
rate of increase of the moment of momentum, or 
M a, r. 

The w'ork done by the couple in time 6( is 
( , 

and the increase of kinetii; ‘■nergy is 
MI*' . u/wbf . 

By efpriting the>c wx* ha\e f.ifti-r dividing both sides by 
<!)) the ScUiic if|urition as we obtained trom the rale of 
increase of niDUoMit t4' moiii'-ntum. It will be observed 
that these eiju iliini-i are of exactly the same form as thi»so 
for the motion of a fiurtich- parallel to one of the coordinate 
axes, only that oj tal:*-- tlm place of a velocity (such as ./•) 
while the expri>-.ion Ml;- takes the place of M, and the 
right-hand ‘^ido i^ thr mument of a force, not a force 
Binijdy. ^ 

2*15. Hence, goncrally, \vc define as follow's : — 

13kp. The “moment ot imrlii” of a body about any 
axis is the .sum of the*product^ ofJ\e ma.ss of each particle 
of the body into the .sfpiare of it/ (least) distance from the 
axi.s. ' , 

The following ijieorern •enables us at once to liud the 


moment of inertia about any line, as axis, from that about 
a parallel axis through the centre of inertia. 

Lot the line bi chosen as the axis of z, then the moment of 
inertia about it is' . ' 

Blit, if i) be the coordinates of the'^ centre of inertia, ij the 
coordinates of m with reference to that centre'^ wo Imvo 

^ «•**+{, 

and the above expi-easion for the moment of iu(^a becomes ? 

+ ^2 4 2a5{ + V ; . . 

By the property of the centre of inertia, § 109, • . 

Hence the above expression consists of two pai^:— - 

■ 

the iiioinent of inertia about a parallel axis thrauj;h the centre of ^ :i 
inertia, and 

2(w) • 

the moment of inertia of the whole mass snpposod ji^ccntrated' aF^ 
its Centro of inertia. 

23ti. Hence we need study only tha moments of inertia > ; 
about axes passing through the centre of inertia. But >■ 
we will commence with an origin assumed at hazard. 

If the direction cosines of an axis through the origin be, > 
A, fi, r, the S([uare of the distance of the mass m at x, p, r 
from it is ' ‘ 

rfenco the moment of inertia is 


= '!• i:-)X“ 4 4 + (■C'* 4 -- 2yzfiu - 2sEevA)), ' ' 


which may be written 

AX"4 2(i;,\/i-}-B^*-4‘2Gijtti/4-2G2M + Cv*. 

If we measure off, on the axis, a quantity p whose . 
square is the reciprocal of and call its terminal coordi-. ’ 
nates rjy this eipiation becomes by multiplying both !• 
sides by pr . , 

1 « Af24 20,^7; 4 Bn34- 2G,nf + 2G5ff + Cf«. ^ 

As the moment of inertia is essentially a poeitive quantity,^ 
this equation repre.sonts an ellipsoid. It must of course, 
have three principal axes ; and, wlien tlieseare taken as the 
coordinates axes, the terms in ^ 17 , > 7 ^, and (( in the above 
exj)re.ssion must disappear. 

55 237. Hence at every point of every rigid body there 
arc three “ principal axes” of inertia, at right angles tpone 
another. One of them is the axis of absolute maximuto 
inonieiit, another that of absolute minimum. ; ,f ' , , 

Our equation now bcuonius, when referred to these axes, , 


or, dividing by p^, 


-Ax24B/i*-«4Ci^«. 






Thus tlip moment of inertia about iiny axis is found, 1 
aKiut tin* principal axi s at that point by tnultiplying sack \ , 
squ.ire.uf the corrcHponding direction cosine, abd adding ihe reaul^bV^ 




<4.11. ,.yi vii. .^..1 '.114 j 11^ 4X41^4,, ifiuit WV..-1I uc, auvt CW/fb 

For the quantity A was written originally as 

■ V-. . 

?., it is the moment of inertia alumt the axis of X. ^ We see 
at, cat every }»oiut of a boily, there are three reqt^gnlor a^ssaph'!' 
.'ll the c.xpiussionH / 


2(77137/), 2(7W2/*), tinbKi6)\^’\ k'i:} 


vanish when these .are taken as coordinate axes;> ■; 

To timl how thc.si* nxi s are distrihuted in a body, let us suppose Plstribu- 
it referred to the priTK i]ial axe.s thiough its Centre of inertia, and tioiiof 
li-t AU’*, AU’’, M/ * be Uie moments of inertia about them. TI10 principal* 
quantities are called the prinpipsl '“radii of gyratioft'.’^ Axes. 

Then, by tlio results above, the monient of JuiGid'^a about a Aiho Bsdius 
A, fi, V through tlie j)oint a, jS, 7 is > " •vf ' ' gyfa*' 

For a principal axis this is to be a maximum 6t mitiimumi ^.tb^ 
the sole condition 
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^ HenoOy if^ he an nndeterminod multiplier, we have 
(A* J + 1 ?) A - a(oA + /3 /a + 71 /) »» 0 , 


I C S 


(A;* 4 i>)/A - /3(aX 4* /3 /a + 71 ^) - 0 • 

(^; +i>)F - 7(aA + + 7^) - 0 . 

But, if we consider a surface of the second order 

'9^ ' ' ' • ^ 

vonfooal with the ellipsoid 

• • ■ 

y .tji’e direction coaineii of its normal /it a*, ?/, s arc 

V- ' X y s 

Ki^sy:: 






)-v. 

vI 


'/?+;>*/■; -I 

Ij'^Redce, if this surface pess'ihrough the point a, /3, 7 , wr Lav(' 

Lua r is determined by tbo equation 

ySuhstitutc this value of P in the pnicnliiig «Mpiati«)iis, and llicy 
ihcoorao identical with Uiosc above given for di ti nnining tlie 
principal axes at a, jS, 7. Hence Biiiet’s 'riicoreiii : 

Y y The prmvipal axes cLt any pohil of a hothf ar/f iinrtnaffi to the thn r 
\^ivf act's of the 8( oruf'r which pass ihrowjh that point and arr 
^ 'mlfocdl with the fJti^mid (a). 

V will here tabulate the values of the moments 

of inertia about principal axes through the centre; of inertia, 
in, a few specially useful cases. 

/l, Plane uniforni circular disk. 

• Divide it into concentric rings, of radius ?•, of bn adth Hr. Tlnai 
^ the moment of inertia about the axis throngli tlu; centre, :ind per- 
*j pedicular to the plane, of the circle is 


ofinw* 

tiOt 


where d is the radius, and p the mass of a stpiaro unit, of tim disk. 
P'But the mass is irrt*p» 

90 that 

i^This of course, applies to a circular cylinder. Obviousl>, in the 
!^disk 

In fact the moment of inertia ahoiit an axis drawn perpendii'ulnr 
v-y’ 'io any plane figure at any point is c«|uul to the sum of the oHut 
about rectangular iaxes which lie in the plane. Tlir one is 
and tIi(;»othcrs arc and respectively. 

' ' 2 ) Uniform rod of length /, p mass per unit length. 


M-^p, 


rV 

xMx - 


pr^ 

"12’ 


•80 that 

8. Uiiform rectangular plate, sides* a and b, axis jiarallel to k 






'^rff 


iiii.' 


A/:-- • 




From this follows immediately 

6 . Ellipsoid, semiaxes 8 , c, and of uniform density 

From these we ran, of course, reproduce the n.*sult fnr^ sphere. 

7. Rectangular parallelepiped, edges a, />,<•; — 

The determination of moments of inerli.-L is, like that of centres 
of incriiii, a purely matliematical matter, the full discussif.ri of 
which would lead us away from the ]iroper ohjf'cts of this jiiti(jli', 

§ 239. Thu simplest enses that can presimt themselves .so 
far as rotation is concerned (fur tlie translational effects on 
a rigid body are treated precisely as if it were a mere par- 
ticle, — a process already sulliciently illustrated) are tht)se 
in which there is one degree of freedom to rotate, /.c., 
when the Innly is ngiilly attached to a lixi'd axis, lien* 
the pliysieiil cnndilion is siiujdy tliat the rate of increase 
of moment of iiioruentnm is cfjnal to tlie iiioment of the 
resultant eoujdi* abunt the axis t)f ndatinn. 

2 10. Let us jeeur to Atwtiod’s niacliiiie as a first example, 
and siip]H>se the string not to slip on the pulle}^, so that the 
pulley must turn. In this rase we must observe that the 
two free parts of the si ring are now, as it w'en*, separate 
strings, SC) that w^e have no right to assume their tensions 
to be LV|U!il. In fact if they weiv equal there wiaild be 
no acceleration of the rotation of the pulley, nor of course 
of the common velocity of lbi‘ two ma''Scs. We nssnme 
that the pulley is symimdrical, and the axis through its 
centre of inertia. 

Let a be the radius of the juilley, and n» its angular 
velocity, then au) is tln‘ lineiir \eh»city id' cither mass. 
Thus the linear acceleration id’ each of the nlasM■^ is equal 
to ft, tiui“s the angular acceleration «d tin' pulley, Hut 
tlio linear acrelei'atioii multiplicjl l>y the mass is the 
measure of the force prodticing it ; while the angular 
acceleratioii midtiplied by the moment of inertia L the 
measure of the moment of the couple i>rodnciiig it. Thus 
we have (M being the mass of the pulley, and k its radius 
of gyration) 

M/’- V angiiliu* .'iccrliT.itioti (T' -T)^, 

///''* lincMi . 1'‘Mti('ii T', 

01 « lill' .O II I'l'IrlMlinll ■ T i!'J . 

Kliminating T ;uid T', ami taking account (d‘ the above 
relation between tlie accclei’ations, wt' find at once 


notation 

about 

fixed 


Pulley ol 
A twooU’.N 
machine. 


bincur Ac ••Iciiition - 


M/:- 

•quatioiis, the separate 


' V' ' y® 

. and 

by the remark above, ^ 

‘At ;■ ‘ 

P'^ilifonn sphem, radius a, p muss por unit volume. 

t'f)</^an4’4hOTefoKJ the sum of any two i.s 

«• J 2 »l( + ?/- + 5 ®) . 

'and thus k* « AjJ •« 

:&■ ^Idne uniform elliptic disk, semiaxes a, h ; pmas.s of unit 
IBiteent of inertia about a is 


fi’om which, by the last two uf our 
values of T and T' may be fouiul. 

If W’C ctmipare this icMilt with that (•bt iincd in ; 173, 
on the Riqiposition tiiat tlie |iullcv was pci feclly smooth, 
we see tliiit tlic only ditfeiviicc is in tlic addlLon of ^ 1 /*’ o- 
to the sum of the two masses. Dtlierwise. the nature of 
the; motion remains uijuirected. 

S 241. Let us next take the case ot a body of any form 
attached to a horiz-mtul axis which does not pa.ss thnnigh 
its centic of incrtiii In such a case gravity is the force 
proiiuciug motion, and w^' have what is called a “ com- 
pouiul pendulum.’’ Draw through the. centre of inertia 
aline parallel to the axis; let h be the distance between 
these line.s, and 0 the angle which their plane makes (at 
a given lime) with the vertical. The- moment producing 
angular acceleration is obviously 

-- iiiifh i>m 0 . 

l)i\iilo by the moment of inertia about the axis, which by 
a previous proposition (^i 233) is 
'ni{k“-\ tr) 

(where Ic is the radius of gyration nl^out the line drawn 
through the centre of inei^^), and wc liave for the, angular 
acceleration ' 

gh^mS 

*■ * 


("rttn- 

jMUind 

piaulu- 

luiii. 
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Tn the case of a simple pendulum of length wo saw used to bo “ How to distinguish between two hollow shells, Uolliug 


that the angular acceleration is 

' I 

TIciice the motion of tin* comi»onnfl pendulum will be 
identical with that of the. .simple i»endulum when, and only , 
when, 

As h and /• ar*^ nL‘i‘L'>sarily positive (nr rather so/nltsa) 
quantities, tin- \iiliiu of / U evoleiitly when /• -//. 

lleiico the sluuti-'t time in wliirh tin* mass can vibrate 
ul>nut ail} a.\i-’ liarallrl to the ori-;imil oim enlTe^pnn(ls to 
that of ii siiiij'le pemluliim o) leip^tli L*/’. Wlieii // is made 
either or i;ieater tli.in /, the length of the equivalent 
siuijile ]M‘inliilum imrease.'-, ami lor any !i>.'-igm‘(l value of 
/ gr(‘ator than *_'/• there are two corn'sjiDmling values of //, 
one If.^-iaml the other greater than L 'Flieir sum, however, 
!L^ N\i‘ .M‘u by the eoellhleliL of the teiOiid teiiii in the 
equation 

/r 0, 

is alwa\s eijiial to /. 

If then we can ilml two parallel axes in a rigid body, 
lying ill one plane with tlie ceiilie of inertia, and on 
(qqiosite siiles of that |)"int, such tliat, the time of oM‘illa- 
tiim is the same lor i*acli, the dislaiiee between them is 
tlm length ot the equivalent simple pendulum. Kater 
made use of tin's pnqmsilioii in his detcrminatiiai i>f tln^ 
length of the seLuiid’s [leiidulum, under tli*' circumstances 
in which it was deliiicl liy Act of r.irlianu'iit as a datum 
for re.*'toi iiig, in euM* «>f lo-'S, tie* slaielaid }aid. 

Complt'c S' ‘JIl’. SiqqiO'e now tliat a.M-cond body is attached to tho 
first ]•}* an axis paralh-l tt> tliat ab«iut whieh the lii>t is emi- 
[I'Mi •"trained to move, and, foi simplieitv, suj'jiose tlie I'eiitrc 
lam ‘‘f im'i'tia id’ the bodyi(* be in tin* plaiu'containing tho 
twi» axes. Ifei’i* we have a eoy//y;A.e ft* ifl r! ti,n^ 

uml It is inteic'-liiig to eompare the motion with that of 
t]u‘. complex .'iiiijili* jiendidum of 177, 17<'^. 

Ii«‘l }i\ r;t -'MI* p'iij 1. li.i* 1 li.' SI . olid li'idv, to II, Ji, 0 iol tie* 

in -t. .Old ^ f e i» • til,, de-t -ij' !'• I Ai I II tin* ,ivt •. Fni v.iiii-tv \s«t 
Vk il I adopt L I j,i.i . 1 '^ \ iiii t !i<-d. \Vc li.iv I' ( li'.ii ly 

T - ■ . >1 •')- I ri'l ■ y - ,ti' a-:i* ,-//■■•;»- ; , 

V (’ ,0,' O 'I. il . 

Tin "I \\oiiid •Ml. 1 1.1" II-- it <>i. <■ to w 1 1 !" d"',\ M tl,f I -j ii.it il 111 - of imitinii, 
li'iWt'N ' r I.o :C‘ ihf di-Lad'.on • . i ni ! i" > .to* ]*>•> • ■•iiiplt \ lui um 
pic'tiil \sjilv. Ii- r 1! • till 11 i--'iii;' y Oil f.M'; I-' v« ly - m dl, .Old 
Wi* li.u '• 

; ,/'/'■ : • -/m/i'v'-- - ;'b 

/. ■’ I /' }',/ I Hi ii>i H , I ./A 1^1 . 

rMiiihiiiiii'/, .ii 1" f"!*', Iiv iii< Ois of jTi iiiidi li'iMiiii'd iiiiiliijdii r, vvt 
lia.e 

{ill {'• ill'll’ \-\iii''iii // . ' III iifi' \ii.' ,{ ; Il ’j'iIi 

- - - / * A , III M ,/t , A..// it y * . 

Tlia> t!i" t o \ ilii"-, of A ■! I ( ;jjv' n lo* do • [iiiti-iii 
III • I 'i' A o 'i ! I /' ') \iii /V/ 

I. • h ; .ll'•l--y y.it'ih hiL I III iff 

This may Ijl uiOJoii in ti,- ioini 

^ A A 
1 i -r A tJ ^ 

wliciv Pi i'i g!.';U>! tj .\: .ind .\, It, f’ .m* ail »ssontially positm*, 

if tin- hodif'. liiVf o'llv de.diil y depl.ii'i d fiom Iho po.-dtioii ot 

btaldi* eipiililjiiuiji. 'I'i ■ . Ill itjoM gi'-' -! 

\ -i; ( ^A i\f 0, 

.so that the valu» s of a a." • -"Uij illy r<*.il and of oppo^ll»• >igii.s. If 
vve write Jl fur A, thi.", .;:<'n li.-coinr'^ 

- ( P. I r /* '\\ A jfj. 0^ 

su tliat tin* v^^n■.^ cjf a • I* oi iyi| po. iliv*, .mil thcieino* the* 
Tiiolion of < it^in-r nia^t. i:. d.- of two siiiqdi* hurnniiiie 

ln"tioiis, 4 ‘ 

2-bj. A well Jciiowii puzzle in eoniioxion with ihisBubjcct 


one of gold the other of silver, if their diameters and masses hollow 
be alike, and both be paiuled.” If wo obseiwe that tho **^**^'^‘^* 
volumes of equal masses are inversely as the densities, the 
volume of the gold shell is seen to be leas than that of the 
silver one, and therefore, on the whole, its mass is farther 
from the centre, and its moment of inertia greater. Hence 
any form of experiment in which tho moment of inertia 
comes ill will suffice to decide tho question. Thus they 
might be alternately dumped tight to the end of a rod, 
and the system swung as a pendulum, when tho gold sphere 
would vibrate more slowly than tho silver one. Or they 
might be allowed to not didfj down a rough plane. 

In this case the work done by gravity on eaeV is the 
same when they have ftilleii through equal spaces. But its 
c'finivalent is in the torm of kinetic energy, partly transla- 
t ional and partly rotational. TTio relative amounts of these 
two depend on the inoiiients of inertia of the spheres, fur 
tlie ratio of tlio translational velocity to the angular velocity 
is the Slime for eacli. Hence the gold sphere, having the 
gi cater moment of inertia, will have the smaller velocity 
of translation. Anotlier form of this question was to have 
a .sliell with a spherical mass inside, which might bo titlior 
lr(‘ii li> rotate on giinl*aLs, or else be keyed to the outer 
skin. T’lie keying would of course retard the motion of 
the whole down a roiigli plane, for part of ^he energy du|j " . 
to gravity would then be shared by the internal mass in 
the form of energy of rolation, fiom which it would otlitr- 
w i.so have been free. Another very instructive form is that 
of a spherical shell foil of Iluid. If tho fluid be perfect, 
the moment of inertia is that of the shell ohme ; if it bo 
inliiiitcly viscon.s, the momeiit of inertia is that of shell 
and fluid as if tliey con.stiliited one rigid solid ; and wo 
may have every intermediate amount. If we siqipose the 
rotation of the outer shell to be suddenly stopped, tho 
inliiiitcly vi.scons contents would be reduced to rest also. 

But if they be not intinitcly viscous they will not at once 
be brought to re>t, but will be able to put the shell iu 
rotation again if it l)c at once set free. Thus, in practice, 
we ran tell a raw egg from a hard-boiled egg. The first 
is with difficulty made to rotate, and sets itself in motion 
again if it bo .stojiped and at once let go. Tho second 
behaves, practically, like a rigid solid. 

1. The problem of the rolling of li sphere down a rough 
inclined plane is solved at once, as above, by applying tho 
conservation of energy. I’()r, if ./• be the coordinate of its 
<*f*ntre parallel to the plane, 0 the angle through which it 
has luiiied, and a its radius, we have the kinemutical 
condition 

x^aO 

(duo to tho perfect roughne.ss of tho piano). 

Also the potential energy lost is 

Mf/a;.sina, 

where a i.s the inclination of, the piano to the horizon ; add 
llie kinetic, energy gained is made up of the two parts , — * 
translational, and rotational. 

Ife ucc. J\l + a^)&^ 2 A1 ijaO sin a , ^ 

or .,r4;sma. 

This sli()W\H that the motion is the same as that of a 
particle sliding down a amooth plane of the same iiiclina** 
tioii, under gravity diminished in the ratio + 

And it shows how friction niay retard motion without pro- 
ducing any dis.sipation of energy. 

S 2 If). Suppose one point of a rigid plane sheet be made 
to move in any manner iu the plane of tho sheet, what 
will be the consequent rotation f 

Le.t M U tho mass, and {, t;, given iu terms of the coordinates 
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I ir!*'™ "rr ^ ^ •» >« tw ..,.i, 

sfaiiit T Xfr«x / same question as to fiml tho iml,lll^o, i'-|ini,.a 

Mt£+tt(a«s(I)1.-X. Mr«+a(su.flH. V. and its point of application, so that it may nruduco 


M[|j+tt(coL>)]-X , M[fi+a(.sii;(?)] Y, 

MW«- '■ Yaco«^+Xasin(> j 


straiiit 
of (tllO 

poiut of . , 

A body, wboro X arid Y are the forcea retiuisito to produce tlic motion 
Lliiaiiiatiiig thiin, wo lind 

( A;® + it - 0 {if cos f siu 0), 

* with wliicli we can do no inoro until fiii-tlier data are spet 

Suppose (, n to luovo with uniform amdciation w in a diiection 
assigned by o, then 

i'-»^coSfl, f;«|;sina, and 
{k^ + «» - « 2 )(siu aco 8 (? - cosasiii 0) •- ifpsin - a) . 

The centre of inertia of the mass thcrcfoie moves, ivl;iti\. lv <•» 
the eonslrfinotl jioint, precisely as docs u simjdc pcmUilum ; Imt 
the uitvcfitMi of p ig reversed. * 

Again suppose Iho constrained point, to move imit-niiil\ m .i 
(drt'Jo ot nuliiiK />, witli .angular velocity w. Wc. hav«- 

i — hdOaul^ /j.siiiw/, 

and (P -1 . -= + ci)V/;(sin Oil cijsfl - cos w/ sin d) , 

d 




iff) ~w-(thnu \{0 - uif). 


This iH, again, the C(jUiiUon of motion of n simple ]»cuiliilum, l.nt 
the angle of displacement 6- uyt is n(» longer mcosured fomi .i iiM.,i 
lino luit. Iroin the uniftn-mly rotating iiokus of tlu* 'mo I 

<1... _ ■- . I I ' • . . T 


;v ui Mi.i.M.y .i.Miing la.mis or iiu- mk 1.-. a liiini nDjuCL Wit ti a sUcU IM .-lull il UiU lint l)i^ Ii-inl i. -it 

lienee tlu* unis'* oscillates, pcmlul urn -wise, uIhiiiI this nnitoimlv I r.vn .< ft/ i'* * . i r .i • . • ‘i / ^ 

revolving line. M.nimiv j lost. .it the iiisluiit. id the imp.u-l ; uith vvh.il purl of th<i 


^ , W. JlJJiy niuuuci) il 

given motion 0/ a body in a plane pBriiLnainiirar to one 
of its principal aices. 

TJiu inipnlse must obviously act in a piano pnssing 
through the centre of inertia. And the [diysical conditions 
are that the change of momentum of traiJation is cfuml 
to, and in the direction of, the impulse, while ihr cimngo 
of moment of nioincntiim about the cciitie of inertia i.s 
eipiul to the moment of tliu inijnibe. L. t the. impulse 
acting at the point 7; have coiupoiients K, S piir.illi l to 
lectnngular coonlinates in the plane of motion, and let d 
be the angular velocity, //, /« the linear velocities, geiicralLMl 
by il. 1 1nn the pliysiea) comlitmiis are 

M>/ l:, M/- M/.-’u, St IJ7;. 

When //, />, o) are gi\en, l»‘ .-iikI S.iretoiiml from the i'lr.-^t 
two cMpnitions, and the third is lie n the eipiatjoji of the 
lim* in \vluch the impiil.Me, nnel, aw. Similaily, when the 
inipulse and its line of aeiinii are --iv, w,; h.jve in terms 

of these, data the r|iiaiititie-; ^/, c, ut. 

Asa .sitiijili*. t»r;Lelie;d ex.imjdc, .-aippo.-e mie ,-trihf'> Ccutrc of 
a Lard object with aNtiek in .-mh a wuv that hi't Imiu! i.-. at |'‘>’miv 


no j ir iiji 111 ; 


ill ID. 


stick must he strike .-'O tli.it theie m.iy !• 
liatid f 

Tn*t ^ bo mca.surc'l .dong the .'■lick inmi its eenh'' of 
inertia in the direction which it lia . at the in taut .1 
impact. Then the kirieiiiatical cinulitioii i, 

r iico , 

where (/ is the distaiiee Irom the. hand to the ceiitie of 
inertia ol the >tick. '1 Im^, a> the impul" Si, iln - .l.j 
I’UU.se ot the .stick', beile; ktollglll to | ,|, w h.lS'* 


Mr 


» that 


M-' 


rovolving line 

BiilMio 2 -lfi. Let Uiftaku, a« an instance of impulse, tlie ca.se of 
pern 11- ballistic pondulum,’^- a iimssive block of wood 

movable about a Lorizoutal axis at a consiihaable di.slance 
above it,-’ omplo^yod to measure the velocity of a caimon or 
muskot shot. The shot is usually fireil into tlie block in 
a horizontal direction perpemlieuliir to tlie. axi.'i. 'Hm 
impulsive [lenetration is so nearly in.stantaneous, and 
the mass of the block so largo compared with that of the 
shot, that the ball and pendulum arft moving on as om* 
mas.s before the pendulum has been sensibly dcllocted 
from the position of equilibrium. This is tlie c.'^scntial 
poenliarity of the ballLstic method,- which i.s u.sed aLo 
extensively in electromagnetic re.s(;aic]jcs and in practical 
electric testing, when the integral quantity of the cdectricity 
which has passed in a current of short duration i.s to be | 

measured. "I'ho lino of motion of the bullet at imi.act may and 0-4 the distmeo nf ih , 1 . • * »• 

be i,i any direction whatever, but the only pait Uicli is | Eld, 

ellective is the component in a plane perpendicular to the [ ’ *7 > , , 

axis. Wo may therefore, for siniplieity, consider the 
motion to be in a lind perpendicular to tiie axi.s, tliuug' 
not noceswirily horizontal. 

Tifil. VI bcllu* m:isH of the Imllcl, v its vdocitv, Miid p tli.Mli'.t.in. 
of its lino of motion from the axis. I...t mT..- iIh- m.i,-, ,.i' il 
JM*rtdulina with the Indict lodged in it. ami k its ra.llu^of 
Then, if w Im iho nngiilar velocity of tho iiciidulum wlicii ihc imp 0 l 
Ls complete, 

VI rp =Mk-u>, 

from which the sohition of tho ipiestion is ea.sily di'IcrmiM.-d. F<,r 
the kinetic energy after impact i.s cliangcd inio its .•..nnalcnt 

rk.^4-uti*t‘n1 ...T k1 1..I 1 . 


Hence if the slick bi; iiniinnn :iri'l be I 
.M» that iU length i.s i\f, and tlh-i,*fur‘ :5/- 


by one ( lel, 
. \\i‘ li:i\'- 


/ c., it i.s at twn-tliirds of the lci!jt!i ,.t the 

Il, lio\ve\er,t lie hand be iii'imh.., nt thi' ina int i.f imp.P't, 
pel pi'iidieular) \ t o t lie .>1 ick with \'c]i ici t y \ , t In • k i nrm ■ ? le.j I 
londitiuii is c-\ »Oi), wlili'li llilii'duces .i ci.i’h.'^pendin / 

cliam^e in the re.su It. 

.ii -J-Ll. The roaetjuii of the axis is easily eal. id.itcd. If i:,Mrtion 
the axis about which the body i-, uni.'t raim.d to lutale "U j\;s, 
be pi'rpeiidicular to a. plane tln.ngli the ceiilie ol iiu-itia 
j .-iboiil whi<*li the body is iniiieti ic.il, and if the applied 


ijiip.ii I, I.s ejijiiigru IIIIO US l•nlu\a]cll! ni ! . . e ' » ‘ .ijipio u 

potential energy when the ])cudulum rcaclics its jiositi.m „i .jM.ii.st j plane, it is ch‘ai* tli.tl the ivaclioii ot th.j 

Ueiiexion. Let tliis In* jfivnii tiv thu .ifnrl.. D. ti o... 1. - .1.. • •ivl.-- 1*. .. I ii 1. . 1 _ I . . . , 


* " — : r).J I” iL.ii lu-.s US jHisncm oi ’Jm.ii 

aellexion. Lot this he given hy tile anglo 0 ; Him th.* In ielil 
which the centre of inertia is raised is /<,{T-. jostn, if h h,. it*, .li.Un.v 
from the axia. Thus 


axis is a single lorce in th.it [il.ine. 
H and 11. Then 


l^et its eom[K)neiitM he 




or 


2 siii/-- 


. J 

" .MX-- ’ 


-iA'i 
i'//. .rv 


; H, 


Al k \fijii. ’ 

**? I^h^‘ chord of the angle of dellexioii. In pr:iel ice 

the choid of the angle $ ia rnea.'^unsl liv meams of a li-dit t.ii 
cord attaclmil to II. oiiitil. of tliM Ml ...mi. . 


— ’ V *i* .IHHL.-UI. .1 WV llll-UII.'t III li Uglll l.lpr or 

cord attached to a point of tho ticnduluni, and .slipping witli small 
friction through a clip fixed clo.se to the position occupied by that 
point when the poudiilum haiig.s at rest. 

QCiAfr A I t .. 

S - 47 . As another exa.mple of impulse lotus consider tho 4i • .i , r lu , , , 

caseo^f a body moving in any way in a plane perpendicular I ^ ^ 

to one of its principal axes. It is reqiiirorl to find what point ' ''■**' *^ *^‘* ^ *^ of ssVimi trv pi v|- lulMiI.n e. il.. :i\n, 

of tho body must besuddenly fixed iu order that tho whole i let'll."™ 

way be brought to rest; alao, what will i*e the counequeut j the uacimuH iheio e, h, z, s', h\ V/'ii'si'/i ..i4'.' ' ^ * ’ ' - 


2 .V 

^ A' ,f\). 

Let f/, (y, be the jaikir coordiimtts of tho eeiitre of inertia, 
then Of 0 are the angular velocity and the angular .nreJera 
tion for all partiides of the mass, and wo lia\e 

- ::;\)rH, 

.Mffsiiitbd- t'Mrt' : Ji , 



One 

point 

suddenly 

stopped. 
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Tlien we have the six equations fin which S*0) 

5(wii;)-2(X) + E + H', 

2M'-2(Y) + H + H\ 

2(m:)=-2(ZJ+Z^.Z'; ^ 

Swf.rw ui) - 2(.<*y - yX) , 

2<7/V -://) -5(>/Z-:Y) /’H-c'H', 

2w(‘..r - - 2(:X - y/i) T i'Z -V I's!. 

The fourth equation, 1" loro, doloiniiiios 0^ ami we. have then four 
equatmns to del(‘rriiino H, H'. H. H'. The ri'niaiiiiti^ etiuation de- 
terniiiios only tlio sum Z i- Z'. In hiet hy more or loss [tvYkAit Jittimj 
We eiiu throw more or of tin* foico parallel to the a\ison ontMir 
other of the htMiiii^^^ There i'. um 11\ no indetenninateiiess in 
nature, hiii we i.muot ihe infoim.ition jvquired to evaluate 
separately Z and 

S 250. When iaipul^ivc forces are applied to the body, 
(ixaetly the siiino luetliod.'^ luay be employed, with the p.n:- 
ce[dioii that i>' n niimt be written tor .’e, ite., and o/-o) 
fur 0. The quantities \, V, Z, H, H, Z, H', IT, Vj! now 
denote impulses ami not loree.s. 

A'' a sini'lf lA impli- (if tin.' a-e (»f ihi.^e fonnuhe, lake the case of 
a I'O'ly lotaliii;:, iiii-ler the nelinii *4 no fonr, alumt an axis 
till iu-;h ilM (riitiv o| imi’lia. Uric 2v -oid : i.s eon- 
st.mt. l'h(.‘ tiid two of the six eijuatioiis hot wiilteii show that 
the pairs of foil rs H, H’ -iml H, H' h'lm roii]»lrs. Tlie fourth 
cHliation irises wf , and with ihis the ivm.iinii';^ two hecome 

(H c'll' ‘ I-AI, 

2,' / ;/ '.CO- ' H ' E* (<• < 'H . 

The inullipliris of u" .ire ra h r«to if the a\is of lotatioii he a 
priiieip.il axis, and thus, in teisra'je, there is no .slir..s]»rr)ietidieillar 
totlie.ixi^. When the .i\isis not a ]iiinei]Ml a\i.s the left hand 
terms aie eciicr.illy liiiili luil tin y v.iiv .is ilir body turiLs. It is. 
easy to see, however, 111 . Il to irtliel these leinis eollstltUtt' U COlLsti'Mlt 
eonple always in a pl.nie p.tssiinr thmu^ii tin* axis, iot:itiiij,M\itli 
ilm IhuIv ami depemleii!, diirilly on the sqii.iii* of tho aiifjular 
veloiily. Thus, to aii.ilv.se llie, factor 2o/r.y). we note that : is 
I'oUstaiit, and 

// /’.siii'.Q.’/ t a), 

wh'-tv /’, tt W( le till' polai ( ooidinates of the iiia'-s in at. lime / 0 . 
HelUO Ii^ii‘/^“sin 01^2, ♦-(‘Usa’/2^//o;/q) , 

wIk'Iv .(’i-reo-tt and /'i- y-iiiia W( re tlioooooliiiates of iih nil 0. 

Siniilailv \\e li.ive 


pulse is applied at the origin, the moment of mothentum 
about that point will not be altered by it In fact many 
problems, Which present serious compleidty when treated 
by the direct methods, are solved with comparative ease by 
such general considerations as the couservation of moment 
of momentum, or the conservation of energy. . The first, 
principle holds good when there i| no resultant couple, or ^ 
impulsive couple, round the origin jjha second when hi) . 
work on tho whole is done by or against the forces or. 
impulses. , . Vp 

§ 253. Wo have given instances of pTlra ,|liding, and of <( 
pure rolling, in one plaue, and will now give a single'^* 
instance of combined rolling and sliding. A common but ^ « 
instructive case of the problem wo propose to consider Js 
that of a hoop thrown forwards and at tho same time, 
made to rotate, so that after a time it stopsj and finally . 
rolls backwards to the hand. Other cases arc furnished 
by a “ following stroke ” or a ** scrow-back ” with a billiard ‘ 
ball. ^ ■ ■/( 

Lot the axis of .» bo parallel to the motion of translation , 
of a sphere or cylinder moving on a horizontal plane* - 
Then wo have, if F bo the friction, a the- radius of the’ 

Imnp or ball, the rate of change of momentum = F, and ' 
that of moment of momentum about the centre -Fa. 

So long as sliding continues, F is constant, and equal to 
the product /aM// of tho normal pressure and the coefficient - 
>f kinetic friction. Ilctico at time if and be tiio 
initial velocities of translation and of rotation, 

u -- W(, - i^gl f 
I'U ~ - fujftt . 

Tliese equations cease to be true when the sliding ceases, 

/.c., when wo have pure rolling, of which the geometrical 
condition is 

This gives 

"■ iig{a^+fe^) ’ 

At time fr^ and ever after we have 


Thf’S*' rxprcsMiui.s piovc the ]ii'('ccirm" slaUMucnts. 

§ 251. As a final in.<^lance of impulse in this branch of the 
.subject, siqipu'^o that a rigid phite, iiiov iiig anyhow in it.s 
own plane, lia> one of its pi -inis suddenly lixed, what will 
be the subsequent moth III / Let the ]H).sition in space at 
whicli the point is to be fixed be cliosi-n a.s origin, and let 
the axis of .r bi' elio.M'ii so as In ]»u<s thruiigh the centre of 
inertia at the munieiit of fixture. Then, if vq r be the 
velociti(>s of tlie centre of inertia, o; the angular velocity 
.about it, n it.s distance from the jioint to be fixed, the 
conditions of the impact are 

«' n H .M , 

/•' - H/.M , 

(4j' Cl’ i H-( ^IZ 

• three equations with ii\r unknown qimntitie.s. Ilul the 
conditions that the iiuiiit in que.slion is reduced to rest are 
evidently 

7/' 0, r' yn (I. 

The-:o fiinii.di tlie requisite additional data, and the .solution 
i.s compl-.'te. ff we eliminate 11 hetwei-n tin* two equa- 
tion.s wliieli n lilt a in it, wo have 

/ y ! ff '' Voi-VUf'y 

whence by the relation between /•' and w' we have 
h~w\ar. 

Tlic^JO equal quant itiis, each multitiliod liy M, represent 
re.spoctivcly the, nioinent uf morncntiini about the point 
before ami after its fi.\tiire. .. 

§ 252. Tlius, as a little eon?/]c;ration will show, we might 
have solved the problem at once, so far a.s the impulsive 
change of umikn is concernoil, by noticing that as the im- 


/(’''(//„ 

Hence, if the body be projected in the positive direction, 
its ultimate motion will be in the negative direction if, 
mt^ - be negative, «>., if tho initial angular velocity bo. 
positive, aud greater than an^llc ^ ; which is in the case ‘ - 
of a sphere. Tims, at starting, the linear velocity of the point;, 
of contact wn’th the piano must bear to that of translation ‘ . 
of the ball a ratio of over 7 : 2 if it is to stop and retulDi * 

In the case of a hoop this ratio must be at least 2:1. ' ; ; 

S 254. Wc pass now to the case of a rigid body 0Q6 point ^1 
only of which is fixed. As we have already tsmS- 
this has otdy to be compounded with the motion of W point 
whole ma.s.s, supposed concentrated at the point, in ord6it/|^. 
to give the most general mUion of which a rigid body is / 
capable. The geometrical processes . which have teCn , 
ai»plicd to tlii.s problem, thougLin many respetets of 
power anil elegance, cannot be introduced here. W^wiUj;- 
Ihcrcfore give the more important results in a brief 
ly tical form, and then geometrically exhibittheir ap(y||(atio^ , 
Recurring to the gpnml equations , * .. 

5m(;r^ - 2(£rY yX) «»N, &C., 

we may traii.sfonii the left hand members as follows. - ’ 

Liit'civ, wy, Ui he the angular velocities , of the body HbOW TO"' 
fixed axca of ,r, ?/, z respectively* Theu'd 77) we have 'I' ■ ‘ 

&c.' 

From the.se we, Imve three equations of the type 

yih + ivy - 

• - ywf + (y«* * - {«»! - * 
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Thus WO have 

» (a?* + y*)*i ~ y* Ay - »»A* + * ay^ih^ 

, +(a!*-yVx«jr-«y(»#"«})- 

Now if the fixed axee he taken eo aa to coincide at a particular 
instant with the principal* axes of the body pjissing through the 
point whicli is regarded as fixed, th6 teTins involving faelors of the 
' loria S(»ia?y), &c., necessarily vanish (§ 237). Also we liavo 

- y^) •- 367w(aj® + s* - y® -- s”) , 

',ao that, if the principal moments of inertia of tho body Ik* A, B, C 
vf^speotively, the dynamical equations become 

f Oe&*+(B- A)«*wy*=N, &c. 

But it was proved in § fd that when tho angular velocities of a 
rigid bo<ly are referred to moving and to fixed axes, which eoineide 
at a partkular instant, not only are the angular velMcitics Imt also 
tlie angular accelerations equal at that instant in the two sysieius. 
Thhs, if W], W3 be the angular velocities of the body :ihont its 
^^^9 Ihe Cquatioini just obtained take the form (dim to 

Buler) 

A«i + (C - 14 , 

i " B«j + (A - C)wa«i"= ^1 1 

. Cw3 + (B-- A)«j«2’* N. 

^^When uif are found, in any particular ease, from these 

. equations, tlm actual orientation of the body at any time ‘nn In- 
calculated from them by the kinmatieal processes of ?j81. Tlie 
, jKisitioii in space of the point of the body which has he.-n ]iiihert<» 
' ; treated as fixed is to bo calculated senaratc'ly by the pnin ssrs 

^ already explained for kinetics of a particle, and llins lln* motion nf 
i'; . 'Die body is eonnA‘toly determined- dntlie sense that the <iillienltii-s 
, of the further steps arc of a puiidy mathematical iiatuiv. 

Higid When tile fureea applied to tho body have- a single ivsnltnnt, 
body . which either vanishes or passes through the origin, the right-h.iml 
nndei^ no terms disappear from Euler’s emuitioiis. Multiply the c.|natums 
by ug, oij respectively, and luld. IVo thus ohUiiii 

A»2 A) + *t Ca>;|«53 ” » 

• whence . . . . . (1), 

^the" trtatembnt that the kinetic energy is (’oustnut. Again, 
multiply by Aaij, Bw,,, CV3 rospeidively, and add. Tluui \\c have 


whence A*wJ + D'** 


( 2 ), 


expressing tlie constancy of amou^U of niomciit of momentum. 

But if, in these cquatioiiH, we now cliooso to regard a?,, « as 
. the coordinates, parallel to tho principal axes, of the extremity of a 
line which represents, in magnitude and direction, tho iiistant.iuedus 
" axis, W'e see that that axis is a centml vector of each uf the elllp^• 
oida (1) and (2). Heiico the iiistautunoou.s axis dcseiihes, h-- 
lativoly to the body, a cone of the second order. Sim i? 'I' and D 
, ' are tlio only arbitrary (locfficicnta in the c(iiiations, all the ellipMii«ls 
. , (1) or (2) are similar and siinilarly situated. Tho < nrve of iut«*rsec- 
iion of (1) and (2) projedted on the plane of the axi*s A and 15 has 
the eouation 

A(0 - A)«; + B(C - B)«5 « 2TC - D*'. 

This represents an ellip.se if tho terms ou tho left have the .saun' 

. sign, if C is eitlier greater or Jess than each of A and 15. 
Hence, if tho body be originally rotating about an axis nearly coin- 
'.‘cidingeither with the axis of grcat<*stor that of least mi>m.‘nt, of 
- inertia, will continue to do so. The.se turn eases are exemplified 
./leiipectively by a quoit and by an elongated rifle bullet, at least 
.insofar as tbo resistance of the air does not interfere with their 
ihotion. But if the body be originally rotating about an axis 
’^^ftearly CbincuUng with the axis of intermediate moment of inciiia, 

• 'the CUtwe indicated by tho equatioh above is :m liyperbola or a pair 
of atni^ht lines through the origin ; and#the iustnntaueous axis 
.'.travels, in general, for away from its first jiosition in the IhmIn. 
.v'W|r.,will henceforth look on A, B, C lus in descending order i>f 
inagfiitnde. It Is obvious from the mode iu whiLdi they arc f«>rine«l 
f^at A«*B+C only when the body is a plate. Hcuec, genera I! \, 
j^iy two of A, B, C are together greater than the third. AUo hv 
^pultiplying (1) by A, and compiling it term by term with (‘J-, 
/ jwe see that STAT > D® ; similarly 2CT< !)*•* . 

, To complete the examinatiqn of tho Iinmeiliatc results of Euler’s 
r^equatioQa in this case, let us find how the length of the instan< 
r.Ataue(m8 axis, considered as a common veetor-radius of the ollipscdds 
fl) and (2), depends on the time. 

: Let (3); 

/C-B A-C B-A\ A 


where A i.H tho determinant 

1 

A ---(C-B)(B-A)(A-C). 

B* C* ■ 

Now (1), (2), (3) are linear cquation.s iu w;. and from them 

we have three equations liko 

A«; ‘BC^i:-B)0’'*+2T(B2-(:‘-) 1 l)"((j- B) 

-B(:(0-B){i2-’ -a}, 

whero .2T(B + e)-I)» 

l>C 

is, by the remark above, essentially positive. Hence 

A'-IV'C B)( 15 AKA h}(Q^^r.) 

- A-lY-r'A(^t f2*’)(A i2-)(c--12‘0. 
f2!‘‘ - V{f( ir)J> u"){c - ; 

wiiciieefi- is .at once found bv elli]»lic functions. 12 know’ll, w’e h.ive 
W|, w.^, and then h\ the nirllnMl of j; ,sl we have the comj)h‘te 
aii.ilytieal ileti'rinination <»f tin* position ol tin hoily in ti iiiisof tlie 
time. 

2.5r). Such ;i solutiiui, liowe-vor, fails to givu so clear a Poinsot’s 
conception of the iiiilun', uf the motion us is atforded by r«>lliiig 
the very elegant geoiuetricul rejire.sentntioii discovered by 
Poinsot. We may arrive ;il it by considering the tangent 
phiuo to (1) at the extremity of the r.idius I>. If x, //, ;; 
be the current cimrdinale.s of that phinr, its iqiiation i.s 
Aujj(w| -.I') I I5a}_.(u>., If) I (^’,04', '.) 0, 

SO lliat the }ier}>endi(*ular I’rom tin* origin upon it equal, 
by (2), to 2T 1), a eonstant. The dinction rosines ot this 
perpieiulicular are propoi lioiuil to Atn,, Uoj ,, , thi* com- 

poniMit mome.nls of mommitum. Hem i' u is the nxis of 
resultant moment of momentum, and is iherfTore (S IdG) 
fixed in direction in space. The tangent plane to (1) at 
the extremity of the iiistaiitaiieons a.\is ]s therefore a fixed 
plane, and the ellipsoid ( 1) rolls upon it as if it were per- 
fectly rough. From this we can of eour.se find tlie equation 
of the curve of contact with the plam^, and thence that of 
the cone, fixed in space, on which the cone of instantaneous 
axes in the body rolls, as in Tf). Tlie latter eone is of 
eoursc given by the intersection of (1) ami (2). 

To cornplcto this braiitiful n-pn-srutation ■)! ilic uiotinji, a2 that Sylvw- 
is necessary is .i mi‘tln)d of nic.isniing tinn*, Mmc-tliing lu show lIm- tcr'.s 
latf* of rolling of tin*, i-llipsind 1)11 tin* fi\«d pl.im-. M.oo (on.-ann- addition 
thms liavc been givi’U lor Ibis purpose, s)i< h ;is I’oiiimii^ •* inlliiie 
and .sliding cone," \i‘., Imt none • an i oinpiue in -li i^aiji e with h.-il p.,ui.sot’s 
invi'uled by S\lvcsti‘i. ^Vc e.-in only skeO li :i piiitnnlai i- i- eniislriii-- 

snllit h'llt, loiWCVel, 1 nn])lclelY .M.he the i|i|« aitiii tioii. 

Willing f. III, n Ibi tin* diicction tusiiiisnl |]i, li\ed bne p-f -pd 
to the piim.qtal axes, w’e b.ive 

f Aw, 15, //' I5h\./n, (’w, H 1^1). 

Our cipiat ions (1) ami i'l) may mav be written 

/‘/A i-m7l5a,r/C ’JT/I)' (1), 

/' 1 (‘2). 

Introdm’ing u factor />, of diim-nsiou tin* miiu* ns 1/A, wa* have 
tiom thi*.su a thiid npiatioii 

/■^l/A -l p) t- 7/1 'lA 15-t y>l r/r\ht i /O ‘jTy^lV- ! p 
Now' coiusidc* uii clli}»st)id 

x" y" 

\j\^-p \i\\\-p l,C-i- 

which is similar, and similaily situated, to one of the cllijisoids 
coiifocal with (1) <'f 251. J.)raw’ to it a Lingrnt pkuie ](ei|»-n- 

iln uKir to the line OL, wlmse direction iu)siin-s me { t '. Wi- Mbt.iin 
for the determination of the point of contael three (spiations of 
Urn form 


a- y 


S,l/('-|y.V 


C'. 


whero 


S2=. 


y 


(l/A+pi- * (1/B I //)- ^ [] 1’ I p)" ’ 


Here O’, I/, z am the coorj^tes of aiiil the distance of the 
tangent plane from the origin i^l/S. 

Now (6) gives at once by means of (7) * * 

»lP(l/A+p)+m»(l/B+p)+»UC+»]=E : 
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whfMKM*, ly (r»)i 




Pi 

‘2T/d4 p • 


This is constant, uiui tliorofon* Ihe new tangent plane is fixed in 
sj):ic(‘. 

I.et us now timl the vriooitv nhont the fixed line OL of 

this pliiu '’s point cf riMit i. 1 •,> witli the cllijisoid (tJ). 

The, tlireetioii ro^in* - "f the nistantuiieous axis OP are as 
Ctfj, w.j. III' I »',i ,iif as .i\ //, ;■ 

And we have oh\i'»ii-,l\ hs ( f ' and ( 7 ) 


u' I a'. I u'-j 

./■ II 


j Au'i liU'.i t'utj ' 

llfin'r thr liii ■ lies III tli«* pl.iiie ciinl.iiniiiL' 1 1n* inslinilaueons 
4\is 1)1* .m l tlif !l\i-d hill' Of Tin* iiintinu nf illip^tid (ti) is 
thert iuif «.ii. n! ll.llll•ln^d -.lidiip^ .md l'•lling ahmi^ tin* iww l.niijrnt 
}>lanf T'l liTi I i]i( slidiii ", '>m iniivt I'md tin- nii^nilar Nrhu-ity of 
1,) ;d»'»iit fl'. liMi' 1)1. It N 1.) tint n|\ wdin li is 12, 111 the 

ralii' ot ill- ^ini s o| 1 1n* ani.;l»'s .m-l 'L 


r.nr 


.SIM- 1 MU.) 1 


' a' [ ■ II U ' . u' { 


lid 


siir-l)()Ii 


\u\i • lia> : t u’ t ‘ ’ 


ij\ ni'-.ui' III till- I -[ii;ili-m . tl .iiid l7j alioxe wc liiid e.isily 
siir'lM'n.l 1 )’/--■ 

SIM IU)L i>' ■ 


1 l*-n> 1 tie aiiimi.ii veln-aU '-f <} almul tHj is 1)/*, a emistant. 

Mow siippu--- 1 111' pi. ill" mi V 111- !i till I lli|i-.md (»it i-dlmilid sli-les 
til l'"i mile ]ii ill I ll\ i-iuv!i and to lie i i lulilr <-!' lot iliii-^ imnid nh 
.IS .III axis, th. ii* will ii-i hiii'ji I li'* sli'liiu' -if I'lit tin* plane will 
he made tu mtati wiili ih-' i"iistiiil 'iiiuiil.ir veloeily lty< Tliiis 
th-- till!" "t .iiiv ]i'ii timi id ill-' m-di-'ii ot The i-idy will he measured 

(•lit h\ the .iii_di Ilf l«ii( e-1 i-.T.itimi Ilf lids plane 

’J.VI As a - mple *‘\aiiiple, h t us lake the ease of a tpioif, in 
whii’h A, the niiiiiiei.t -d ineitii .ih-.iii the axis if titjui**, is gieuter 
than eilln l d the i ipnl ipiaiititn s li and < wliii li ni.iv he leh ired 
to .uiv two I'l 1 pi ii-li- id M line^ in the y-ian-* ol tin.* ipioit. The 

(ajinitimis hi 1 oMie 


Put for a inmnent 


Ad'i so that a’£ Is eunsfant, 
P-a-n ! ' \ 1 1 a’^u’i -O, 

llu'^ i'l’ A U.’j Wj tt . 

A P. 

It 


then we have 


I , cij., // Ul.j " 0 . 

The^e id\ e l.\ i 1 1 Ml i IM* I Ii;' ce , 

/d’u’ . •). 


]l.!ln u-., Pe.-d/'/ • <.»1, 

a ; ' li' . P ill ( /'/ ' 0/ . 

Tile i--mlf. lilt ot ih-*'-' 1- 111 aie'iilii \« Ill'll’, P, ahoiit an axis in 

till- yil'i 1 llie .iXi'.'d ii ali'l <\ Hid liiiUtio all .iliple nf \ ^} 

with Th" .vis of li I |i III " |ti" in- '.iiit'iiM oil axis desi I jl.i s iM till 
Imiiv a ri.'iH --/III wle-- :\i- i 1iiiT ol li-’ii--- ; it ni«»\".s i-'Uii-l 

it in the i|j!--tii-n i- lint in v.hi-li the hod\ is rot'iliior, .and 

X\ it li .Ili'Oil I| \ I hi. it \ -I 'lie (l XI -1 ei.n-' in • I' e I* Is also, -diVIollsly, 
a J ludit ni!ii 'Ili-I lie ollel | . ill oii It - e/. / /oo'///. 

11 lint- el of ,1 ipioll lie- l-'l' 1-' a lolej. -1 1. k or • llllder. We 
liaV" A P- • , 'in-l the i.pnl'iiiis heioine 
A (*' 1 . * t ^\ ) u' til ^ H , 

\a' 'A t 
f'u, H. 

'I'l.e la-’ 'H'.* s a', ( mi'-t Hit, .He! ll 

A i; 

" A 

the lit-’ 1 ■ ' -il* 

<*.'l "W. H. jji,, I 0 , 

dlins U| /'u 'j H Peo-.Te/ ' 

and ,v. r ill '// • t,t;. 

This iii'lieates .1 I'o: in.m ot the axi- of eonstanl .anoiihir velocity P 
in the nfuaidf dim li.-n J'Ati\lliin/ i Pe is .is hefoie, hut the 
‘onetivii in the body loll on the ni\iih ol tli.at lived in sjiaie 
§ ii;';?. Next let m l.il ' t-^je i ,i ,< oj ji peiidnliiin h-d», snpyiorted 
}»y a Hexihle hut untA\i 1 d-h wire, .and Miiitaining a g\ioseop<: 
whone axis is in thedimii-m ot t|j" t nglh of tin* peiidnlnin. Ileie 
xve luav Use, Im \,ariet\, l.:ii/r.iM;.nJ , » ipiations. Kor .siniydieity we 
sLjij.O'." tin* entresol' in-iti.i of^ihe lioh and gyroseope to iii* in 
lie* axis, if.id the })oh t*o he s\minetii-jal about the diiection of the 
Ifngth <d the yienduluin 


Let the inoment of inertia of the whole about tlic axis ot 
symmetry be A when the gyroscope is hupyiosed to be jireveiileil 
from turning relativ(‘ly to the bob, and lei llie other two priiieipul 
moments about the yioint of suspension he B. Ijct that of ihe gyio- 
sn»pc about its axis be C. Then, if 0 bo tlie inclination to the 
yeitical, 0 the uzirnutli of the peiKlnluni, and 0 a quantity denot- 
ing the po.sition of the gyroscope with refereneit to a defnide jil.iiie 
ill the bobjuissing tbrniigh its axi.s, we easily find 

2T — A( I - cos OS' 7(7' I- B( 0^ + sill" 0®) H ( ‘| i// ( 1 - eos Oyfl - , 

V -eos0) = V,)(] - eo.sf2), .siijipose, • 

wiicre M Ih tlie wbolu iiuiss, jmd I llie di.sliince from the point of 
suspension to Ihe eentie of inertia of the whole. 

Tlie geiicr.'il treatniciit of this complex problem eanmd. lie 
attemyded here. \Vc may, liowever, .easily oidain useful and 
I'li.iiacteristie results in some .syieeial .simple cases, which will 
enalde ii-, tii form a gciici.il idea of the nature ol’the motion. 

Thus, snyiyxise if pnssihle 0 to be constant, 'fhis is the Conical (tonical 
(rj/rosenpir iViithiln III. We easily liml the equations gyro- 

■4 (1 - cu'i0)fp • IL comst. scojHc 

yiendu- 


(All nisO; I n«’o.s0)0"- V„ 


him. 


For any assigned valin-s of 12 and 0, this shows wliat will be the 
conespomling valui’ of 0. P»ul il also .sliows that if we change 
simult.incoiisly till* fdgns only ‘dT2 and 0, the value of 0 is iiiialtcn-d. 
'rims, revels, il of till' diivclion ol lolatioii of the gyrn.^eoyie invol\-'s 
r»*veisal of the diicclimi of motion of tin* boh, if the lime of rota- 
tion i.s to hi* iiii.dti n d. Pmt 1o any a.ssigiied values ot 0 and U Iwo 
values of 0 eon espond As 0eainiot, in the ca.se ecni.sidered. exceed 
.‘.ir. tin* mulliydicr ot 0- i-i essmli.dly yaisitive. *So is V„- Wijf . 
lienee the \ahics ot 0 are real; ami oiie is po.silive, llie other 
iic'g.itive. 'I’lms th" ]ii mliilnni, with any r.ite of Kdidion ot the 
gvioscoyii', iiia\ he made to moM- ill any liori/onl'..I uiele ; hut lli> 
angul.ir veloi it\ will h- gieaicr when it is in the same sen.se as 
tliatol the rotation <d’ tin* gxioseope than when it is in tin* opposite 
sense. When 0 is mi ‘•imill tlnil 0“ may he negleided, \ve have 


P>0- - P<20- V,„ 

or ‘2P0 (:i2d-V4riV„ | (.ri/’. 


To give a nnmeiical examyde, let the mass of the gyroscope bo 
M;l.t li -M/-, (’ \ then 


20 


(n \]U 




If V f>, c 10, ./ 10/ (wliieli are, fair upyiroximations to tho 

dimeijsi«»iH of tin* mdimiry form of tin*, instrument), 


/ 4 “ 

.^UO^ ■ 

Suy»posi« ill" gM'o iopc to revolve ] no times yier .soeoml, then 
S2 ‘^OOtt jilMclK'allv, .Old 


0 \/Ht t .V-tt' 2-r.lfid-'1-f):t!l 

li'rih'i ol I'Ti’ici. 

'The angulai v- lo- it\, when the gyroseoyte is not loiatiiig, would 
lli.il of the eoiK" ponding eoiiieal pendulum, 

V'/// ±-PPi2; 

so that in tli!>ea<,o tie* gyios'-opie yieiiduhim Wouhl rotate abmjt 
lwi«e a- f.i'l, --1 iiiih about Jialf ns fast, as the oidinary eoiiieal 

y»"n-luinni, iiiiiig a'^ it iidaled willi or against tin* gyro.scope. 

If W" liad t.ik' 11 12 lii'TT we should liiive found 
0 .'f2i)or :i'i)4, Jiesirly. 

Thus tin* ‘•low.r Mn* gyioseoyie rotates the .slower is the conical 
pendiihim motion in the s.iiin* diieetion, and the (juicker that in 
tin* oyqio^iti -iiH-dion. 


ST-XTh '-. Ill’ A (JlIMN OR PKRKK.rTLY Fld-’AHiLl’: TDRi). 

IJriF. A \ioM. — Wftf’ii (I Imly or system is in eipii/ihrimn 
■imihr till nrtinti of amj forreSy additiimal roust mints vdlf 
not di.sfnrh thr nindlhrinm. Company {j lOtT. 

This prinriplt* is of vf'Ty great use in forming the funda- 
iiieiiliil mpiutions of lliiid e';nilil)riuni, and thelice those of 
motion. And we find it of advantage, as will he presently 
seen, in iLMliicing to elemontary geometry the problem of 
the equililjiiiini of a chuin, or perfectly floxiblr* cord. 

\Yi* inuy treat this [ii oblem, called that <if a “ catenary,” t^ate- 
l)y any one of the following metliods : (1) by iiivesti- uaiy. 

gating, as u question of statics of a particle, the fondi- 
tions of equilibrium of a single link ; (2) by imagining 
a finite portion of the chain to becomo rigid in its 
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ronunon 

iiitry. 


rp ni "'i’ rn 

^ ''Vr 
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eqnilibrinm form,— a»snming, by the axiom above, that it But the tension at r, y is, as abore, 
will remain in etiuilibriiim, and then treating the question 
l>y the methods employed for a rigid body ; ( 3 ) by employ* 

iiig the energy test of equilibrium as in Si 19 S. „ „ , . , , 

S 2 ». W. amplify cjch ot tb* i,i tb. 

spccifllly inipOltailt case of tlio oruiliary (.atmaiy. ^ Tims if a oh.iin dl Imitf !»* I.nM '-\t i t \.I .mi.im’Ii n;ir:ill<‘] Oi.jm 

A nuifonn rhtiiji htwjii between two jired poihf.% jhnt \U «inls, wlnu iln- vholt* i'l «muli!MUhi. \m !1 i.* in 

f' tension at any point and the enree in a'hieh the chain lin‘; n)n(-|.nn.lin;j to lln‘;i\i..)i , m ii,. . mv-.i. 

fin- iiiiildlc |Mi t 111 I III- •■liiiiii l"i null.; I 'll ! i.t I 'ir i i i. n u \ 

Will'll a «^ivi-ii li'ii!>l)i L’/ nf rlnim h in m.i'. ^ n tv.'- 

;l/r///.w^. --Let /a be the mass of unit Ifii^'lli oMlif' c-li.-iiii; T Miiootli mils ;i( tin- ''.inn* lex i*!, U'- li;i\'<' il' -i'i'-ii >• 7 / . 

lilt*, h^risioii i\t tho point //, ; s the leii^Mh nl tln'i-liain lo.i-, v. . ^ the h.ilT di-t;Mi«'i' i•(‘t^\n•ll tin- 1 iil-.. 


the 
haiajs. 


1 pf . ^ 

iroiu some assigned point ; and let tho axi.s ol // ho f ikt u n-itieulU. 
Then Ave h.we for the equilibriuiu of tlu* element 6 .v, eousidnvd as a 
ninteriiil pariieh*, 


its 


(’■iMM)*') ”- 

Omitting the terms wliicb eiincel one another, .-mil (lividing hv 
th.en^' in'eome 


l>y the ahove e\|*iv.'''ii'iis Im 7 .iiid s in ti*iiii i.j - 
:ie eipiatiuli 


whii-h deteniiiiie--! // u In'll ' ind / iie '.'it.-n I’lnni l;ii- '-'ill. if 
the niiriiiiiiiiii line m( tin n I' h.'inl ^ id-' m-i m - w h. im • 

t h.it tin- le.i-.l h'ln.'l h "I • li.i'ii l"r u lin h ij'ii.Me nun 1^ ]!'• i-'le nu- • 1 
the I olid it mils l-b eijll il to C I lilii S I In' dl ! Iln e !" I U • ell lie- I .!>, 

Stroud Till' I'll, lin in l■(|[||!i|lI inMi, 

Mlp|«»M‘ lipiti* nr (d' it, ;i ; ]’(^) Mil* (» I ), le-nnini- 
ri'fiil. The Inin-; irlin-.' 


<m Pfjl .lie tiller the trll 
j sjiiiie 'I'l and T , :it. il ; nil!,', 

,, , 1 • 1 -i r n 4.1 4 y ■ y 4 . I ainl \vrii;lil W nrline 

Vroiii thr Ill'll iiiid tliird it. follows that > m .(•n.laiil, 7 

ihe rhaiii hangs in a eerliral ]dane. We iiny t ilv it ;i . lh,it ef | otnilie nt 

iVid the e»|n.iti<»n'fare redured to the tiisi twii. lint tlins* Inrre.s ill iipii- 

'Hie lirst gives liLrimn niv in tmr phiin^ 






Tim 


(.s--i). llrnre thr rm\r 
^ is in nno voitiral jdniir 

showing Unit the horizontal eomponent ri' tie* tension i 5 r«iir.l:uil ^\jsii, .1 ’ tin* two trn iio'^ 

JUr not [lai.lllid to 01 r ' 
j anotbrr, tlir lines ol :irl ion 
(/v\d.e/ T„' M’f 

. -1,. • 1 *1 rn Ml • 1 i ladllt. 1 1 riii.r t !:r| .* i • p. > . i>n ;.I ‘ 

The (puiiitily on the right IS evidently ol [L ' | " b.* ] 

, ' ^ T,n.. 

fift ^ ' ' 


•liiongliout the w hole length of the ehain. Suit litntine tm ' 1 ' | 

the sooond, it heeunie.s 

d I d\f\ mf 


i!'tl ill" I I’lnlil ,HiP 


that on the left is so ; and thus we may wiit< 

'*\i • 


'l\. 


T., -i'i'L T, 




Ifeiiref/ is the ]i‘ngth of n portion of flie rhiiiii w]io‘:»‘ vveiidi' is I wlirff' 0 , .ii’P tlir inrliii.itli'r ' t>» Iln Ir u/i'ii tiie 1 ni 


ei|U!il to the miislant hori/ontal eoniponenl uftln' teii-i'ni 
The ei plat ion now heronies 


'•■// 1 its I / 

It ii.e' a V ' 


j trouts :it the rliu I id’ tlir jeotii'l' I'l'lili «l Tl ■ (:i 

1 ;r sri ts 1 li il 1 hr Inn i/niit:il pail "I tlir tei. t ni i fh- jiii" 

.it 1 ’ and /.r., ;ill tliioilgll tlir rli.iiii. Iln d ut- 

tbat the ditfrniirr of the \ulie.d pil!*"l I he 1 . n - ! r. 
any two prints is ripial ti» the w i.'!': ihe p,-} . 1 

rliaiii brtwreH thrni. Ly pl"[ai ii'atiK in '! u i! fi, liim. 
tbr.sR data lead to the n-iilts :»lir idy rl-t iin 1 . hi ! i. : 

^ , . , , , . ^ tbr ruuatioii.s \vr liaM' iirt i-ld iiii'd ai 1 (h 'n f .1 ‘ ■! .' 

If we now assume lliiil the avisol 1/ iifisse.s llnougli thr pMiiif at .r 

• ‘ I 01 luu npiatinns m , 

whirli Die rhain is hoi I/ontal, we have at tint poinl .1 o, . ! 


Integrating, we have 

i/n / 

il.^ V 


1 t- 


dif\^ 
it,' 


('£ ‘‘ 


and llierefore (' 1 . Thus 

Taking the reriproVal of emh siile, we liave 


' Th,rini.*h,ft, The ]..'!.ii'i!l ■ 


witli llie si.Ih eumlilif'M 


d'S • 

j ^ il.i' 1 iHi‘ * 1 11' 


Subtracting, 


“lAr 


no eoiisliint bring inlded if we assuim* the axis of .»• so that i/ Mf, 
a,- - n togetber. This is the enuation if the eurve reqniied. 

If we take tlm sum, iii.steail of tin* ditlorence, of the ahovo ei{ua* 
tion.s, wc liud 

2* . 6 .' 

so that £ *» 

9 being moBBunMl from the axis of 1/. 


the limits Ilf iideiM il nni ln iii" ll'i-d, .-iii'l iln- .inn- I r ■ 
sioii lli-iire, l.v till iiih'S . f ilji* t .n iiin-, i.l • 
the ‘".line 1 i|n.ili<iii 1 . 'p l"ie. 

^ 'JirJ iipi'ii-m-'' ■ i..\ ity lo he Iln- (ii'l\ 'i.i !-. • 

III ih.'JiN Im iiM .i| iini'ci '.ml ipii ' 1 n>iK w liii'li ' -11' !'•• - - U 

«.if ih'-ve nil tin 'lU U t' u ill i.ik** uiin* 'tmple, t ig \ ,11 

Ik II' fli‘‘ /-/f'NN f ini'f fi II I'il "/ 11', I,,! ' , ■< 

pmut Ml //’.»/.' thr • ,'tf !nn, In' 1/ t -is*,' 1 , t 1 , 

\\ e ha\r. as In fne, 

<t , 


:v'i) 


i) , 


hut uur second equation is imw 


.u'/ , 


where ju is an unknown functinrr of .v. Tin* rliird '^'latii.n, heing 
of the ftaiiie term as the lir.>t, «liowfl that t^ie . nwe is m .1 vfrtusvl 
plane, and is tlmncefortb unnoLessaTy. • 



Suspen- 

sion 

hridge. 


Catenary 
of uni 
for in 
strength. 


Limit of 

Hprui. 


740 

As before, wo have 


MECHANICS 




am) 


dji 

•U'lA M 
I'/'A'T,- 


(/vl 


Nmv, from tlip assij^iinl of tlio rnti'nnry, tlm loft-liamt 

iiitMiiber (Mil bi* exjU'rsM il .1- .1 fiiiirtioii t»l' s, am) thiiH \\e luive tin* 
Miliitniiiof (In* pioltliiM. l''«»r «*xamplr, suppose tin* chain is to 
Jian;; in an arc of .111 a^.signed l in lc. Ilcfcnvd to the lowest 
jMiint of the cin li‘/tlic iMputioii is 
.C-- ‘3/1/ 

where o is t)ie radius. From this we have 
//// 


• 1)1 :il 


, - - tan - 

(/./■ n If ( 


SlM- 

"'/ // 


f/s 


Tliii 


a constant. 

/^'V _ M 
<iy T„ ’ 


wluT*' K t I'f. 
Tld^ gi\. > 




./-• 


and tlic iMiiiplf'tei iiilcLji il m:i\ !•(■ wnltrii, )iv ]iloprr .selection of 
Oligili, in tie tili:d ImMii 


This nirvo Ims ohviniisly two vortical a.sy^ntptotfis dis- 
tant + W'f Inun the axis of //. 'Fho ([uiintity o is directly 
as the tenacity of the iiialcrial ; and thus we see that 

I hero is a limit (even in this .‘^inqdest case) to the span of 

II chain, however strong, forineil of nny hnown kind of 
matter. 

Iris ;i vorv I’urions f.n f that, if avo write tlie eijinitioii (»f tin’s 
I'ltinary in tinn-iof the an- and tlie I'adin*^ nf fiirvat me, it liei-omcs 
i'll iilii.il with tlnil lit till- •■oiiinioii I'atiMi.iiy ill terms of t’artesian 
cooidiii.iti s, lioli/oiital and veitie.il. For ue sro at uiiee tliat 


f/s 


/ 1 I ''in 1 - sin 


so that 

e X 

•while hy the jirevintis eipjatifuis 

* 

‘ 1 dJ"- 1 


in ) 1 
'' / 


I’Vins finally,^ 


p /</'*■ /v a 

1 uj-j %i; 




« ■» f « . Compare § 25GL 

& 


§ 2t)n. When the chain is not tmiform, and when it is subject to Catenary 
thu action of other forces tiian, or liesules, gravity, the equations are general. 

‘ 

whure X, Y, Z arc tlic component forces on unit mass. These , 
three e([uations involve the unknown quantities T, k, t/, «, and s 
only ; for fi is supiiosed to be given in terms of s. Two relations 
only among ir, y/, aisl^ am .wanted (for « is known in terms of a?, ' , ‘ 

;//, :) ; so that the o/piatioiis arc necessary and sufficient to give these , 
relations and the remaining unknown T. V 
'idle first members of these equations Consist each of two terms • 


and 


g m.Uliplifi.1 rcsi,cctirdy by | | . 
1 multiplied by , 


Th*' teii'-ion nt the lowest pnitil is lliiis ei|ii:il jo the wcij'hi of a 
piece Ilf eliaili hke lli.it .it tin* veitfX, .ind uf leiigtli cijUid to tin* 
i.nliiis lit till' ein lr ; tin* mi«‘'S per iiiiil leii;^th Iieeomes iolinile at 
tin- end of :i Imii mital di.iim ti-r. 

Next ff/ii/ ///>' fiiriii i>f tin r/nrnf V'Jifit tJu' of muf Ut'C {ft jit'O- 

jHi/iioiutf til ifshijrli nifii/ jiroJ'r'iiin This is a roiigli appioxiimilion 
lo the ease ol a siiNpeiisioii bridge wlierc tlie roadway is tinifoiin, 
and mueli imui* nia'^si\e iban tin* ebains, to wliieb it is attached 
t biouglioiit by vertiial ties.. The equalioii.s are as behiie, but the 
additional condition l.ike.s the form 


P licing the radius of curvature of the chain. ITence (§ 22) we r:' • ■ 
eon el mio that, so far as the lousion alone is concerned, the forcc8,on.V;‘v*‘ ,?;■ 
an elementary unit of length of the elniiti arecfT/dfj/ in the direction 
of the tangeiit, mid T/p in the direction of the radius of absolute' , 
curvature. The.sc must hnlaifcc the coiTCSpbndiiig cornponents of 
the exteriial for»*e.s on tln^ ehuiietit. Hence we see that the rosultunk- 
of the applied Ibrccs lii:.s, at every point, in the osculating planeJ. . , * ' 
Thus \ve have , 


Thus we have 

//T 

(la 

T 


'(■' 






Here R and N are the tangential nml normal components of the 
upjdied foireK per unit length of the. chain. <* « . 

But when a unit juirtichi moves lu a curve, we have always Catenary 

dv do ... . t)» J.. ^ 


and till* ( Imiii foimsii p.irabola whose vertex is dow’inv.ards, and 
>\hose axis Is Vei tic.il. 

A's a lin'd ex.impb*, we h.ive wliat is called \\\o mtf nanj nf Hvi- 
fo/'iti ,sf fy/hff /t \ that is, ///c /occ' m tt hn'h o thdut hifiiij't ii'ht'ii thi* 
ti'iXttunf n! I n rif funnf i't fii'niiorf nunif in tlir Inrnl iinf s! i'i’HH at flml 
/»'•////. Ib'i’e \\i‘ sup]H)se tile stieiii/tli lo be jiroportiomd to the 
Si'etiiui, 7.C., to lln' m.is', pir unit length. This gives the 
condition 

T I'u 

il’t\(ld') I ly c ii.r 


th 


r7-S^and"^-.K^ 

ifH ip ' 


of par- 
ticle. 


xvhere R' and N' are the norma) nml tnngential components of the 
nM|uisite forci*. If we write these in the form 

th V,* p V * 

ami supjiosft I, hat tlie curve in width tlie particle moves is the . 
same as the catennry above, while the sliced at each pohit has e 

tin* .same numerical x’^ahm ns Dm tension, wo see that wo must 
have • 

S' S' « N' N' ^ 

S' .-ST, N'=-NT. 

Thus the catenary will be- the free path of the particle provided the 
fon'c {ip]>lied*iit any point is cf|Ual to the roversi: uf the product of 
that acting on the i bain hylhe numerical value of the tension of 
the cJmiii at lhat point. 

Conversely, if wr take any caho of free motion of a paHicle, a 
nnifomi chain will liaiig in the eurrosponding orbit under the. action 
(»f the same foi'j*t s (‘iirli rcv(‘r.scd, and divided hy the numerical 
vidm* of the spoeil nt the corres])onding point of the orbit. Thus 
wc can at om-e pass from particle kinetics to corresponding c «809 
of f'a1ciiaric,s. 

In tile case of a projectile, tho path is a parabola, the force is Parabelir 
coii.stant and parallel to the axis, and tho speed is as the square- catenary, 
root of the di.staiice Irom the. dire.ctrix. Hence, that the parabola 
may be a cateiiary under gravity, it must be tnnied vertex dowu- 
war<ls ; ;uid tlu* nins.s of tlie chain per unit length at any point 
must be iiivcrsely a.s ilio square root of the distance from the direc-^ 
trix. It is easily found from this that the mass of any arc of th? 
chain must he proportional to the length of its horizontal pro- 
jection, .xs in the .second prohlehi solved in § 262. •!. , 

Til the case of a planet wo have - ■ ' Blliptic. 

tj 2 ^/ 4 ( 2 /r-l/a). '.■'“ catenary. 

Hence a i hain will hang in an ollipae if it l!e repelled^ ftotn bno 
f(n ns by a force varjung inversely as tho s(|uare of the distance, the 
mass per unit length of the chain being directly as the square root, 
of tlie lUstance from that focus and inversely as tho square root of. 
the distmicp from the other. Tf the chain he uniform, the law of 
the. repulsive force from the first focus must be l/A^/rV instead of 
1/r* whi*re r, / arc the distances from tho two foci. 

§ 264. When a chain or string is stretched over a curved Pressure 
surface, tho surface must exert a i^ctiou on it to 
.it in its curved form. The preceding investigation has*”*’® 
shown that the force normal to a chain per unit leil^ at 
any point is balanced by T/p per unit of length, which 
must therefore be the magnitude of the reaction. We 
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may establish this, however, in a very simple manner, as 
follows 

Let AB (fig. 66) be a small portion of the cord, and AC, 
CB the tangents at its ex- 
tromitics ; and let the (small) 
exterior angle at C be 0. 

Then, p being the pressure 
per unit length of the 
string, we have at once 

p.AB“2TsmJ^- 

ultimately. But AB»p0, so that 

If therc^be friction; and if the element of the ho just 
about to slip, in, consequence of the dhri*.ro»ico of the ten- 
sions at its onds^ we have 

so that 

This loads to the formula for the growth of a sum at com 
pound interest at fi per cent, payable every instant. 1 lonco 
for ^JinUe angle a we have 


It is to be remarked here that neither the dimciisions nor 
the form of the curve on which the cord is Htretdifi], pro- 
'/ , Vided only it fie plane, have any iniluence on this result, 
which involves only the coefficient of friction mnl llie 
angle between the two free portions of the cord. 


Kinktics or a Chain ok I’krfeotly FLKxrfu.r Coiii>. 

§ 2G5, The equations of motion of a chain, under the 
action of any finite forre.s, are at once formed from those 
of equilibrium by introducing the forces of resistum e to 
acceleration according to Newton’s principle. Hero we 
enter on a subject of extreme importance, but also (at legist 
in the majority of cases) of great niatlieinatiful (Ullicultv. 
One valuable result, however, can be obtained by very 
simple means. 

Wftve* A umformhj keavp ami perfectly Jk.rihle cord, jilactd in 
velocity the. itUervyr of a sniootJi tuhe in. the. form of any rnrn\ 
to no external forceSy will exert no prt.'^snreun 
coni. everywhere the mine tensiony and nonr 

with a certain definite, speed. 

For, as in § 264, the statical pressure duo to the curva- 
ture of the rope is TOjcr per unit of length (where a is the 
length of the arc AB in that figure) directed inwards to 
the centre of curvature. Now, the element <r, \\hose mass 
is m<r (if 7/tbo the mass per uifit of length), is iiio\ing in a 
curve whoso curvature is Ojn* with spci'd e (su]»p<»se). 

The requisite force is ‘ ^ mv'O , and for unit of lerigth 

licnee if T-nur the theorem is true. If \Ne 
suppose a portion of the tube to bo .straight, and the 
whole, to be moving with speed v parallel to this line, 
and against the motion of the cord, we sliall have the 
straight part of the cord reduced to rest, and an nnduia 
tion, of any, ,but unvarying, form and dimensiuns, 
running along it with linear speed s/T/ni, 

Suppose the tension of the cord to bo equal to the weight 
of .W pounds, and suppose its length / feet and its own mass 
iv pounds. Then T = W^, tin = w, and the speed of the nr.- 
dulaiion js JWlyjw feet per second. 

Kefj^ted . 266. As will be shown later, when such an undulation 
waVi; . reaches a fixed jioint'ot the cord or chain, it is refected, ami 
runs back along tfte coi'd with the same definite spiM'd. 
But J^he reflected form differs from the incident form in being 
turned about in its own plane through two Hght angles. 
When the string is fixed at both ends any disturbance runs 
along it, backwards and forwards, with this speed, aiul 


thus (in a piano or harp) administers periodic .shocks to the 
sounding board, causing it to give out a musical note. The 
interval between these periodic shocks is of the time 
taken by the disturbance in running from end to end of 
the string. Dividing the Icugtli / of the string by the 
speed above reckoned, wo find for this interval the value 

I \/inf\\,) y 

the reciprocal of which is the number of im[)Ulscs [)cr 
.second. It is thus se('n tn be directly as the Mjiiaro-root 
of the tension of tlic .string, inversely as tlie scpiaiv^'inot of 
its mass per unit of length, and also inversely as its length. 

These are well known facts in Ac(»usti(^s. It is ti) bo 
observed that tlnae is no necessity for limiting the pro 
jMjsition above to a plane curve, though wo have treated 
the question as if it were .such. The denmiistration apjdies 
even to a knot of any form. 

267. We will now' conside r nn)n‘. jxirticnlarly the vibra- Vilnatif 
tioiiit of a musical .string, wlio.se tension is great and its ‘>i musirul 
1 ‘wn ma.ss small. striu;?. 

Koniiing tin; njiutiuiis nf iikiIsmi .i., .ilxu'n liiiitfil, wv. have ihicu 
«»f the type 



fa the sprrial c.'isc, et' .i tiglillv si r« f. Ii< >l in*' UHi -.il'le .'■Imig, p**r- 
foriiiiiig v«*iy siiKill •.»* hm ill.ttion ,, we iii.i\ v.ir.-illv siiiiplity 

Ihi'sf ))y jis^ioniiig lli.it no ivtnniil loi • .i' t 'I’hi.s pi.if tic. illy 
aic.ins ih.it llu‘ \M'iu;hl itf the slnii;4 e. n* ^L'liL'jl'h' in • onipiii'ison 
with the Icn.-sion. If tin* .i\is ol .»■ In- t:iKi ii to Miin.-iih- with 
mi<li>lurlnMl potation of ihc .^tnMg, wi- h.ivr to the .^eciuid order 
of sainll ipMutitics 

With this the tipiiititm rihovc wiiltcu liccoiii* 



or the tension is thi .s.mie thioiiglioul. 
n|U.itioli..> Ilou )n‘i OHIO 






’I'll. 




^1 ( Olid .'Old 1 hint 


The // mid : disturhmie**^ uh* lli.-iffnie <•( the -,iine yi n. i.il 1 h.ilMi U l, 
mid pei'lei'llN independent oi one .mot Iin Wrwili llitnlof* 1 '.n^ 
liiK' onr .itt<’iilion tooneol Tlieni. Kioni tin* M|ii.ition> wi* th.it. 
T/Mniii>t he of iv.oliiirm <liiiienM<<iis, .mtl uil! Uieifioit* wj ile 
lorinr. A.s lliiMiu.Mititv niiisl :i.1m) 111* ol iwo n. 'i.ii i\i* dinn n loiis 
111 time, a repiestnts .1 speed. Wlial speid will he seen iiimie- 
dhilely. 

Tliu eipKition in // it, now 

.. ft- If 

wdiosi* integral hnown to In* 

// e) , V-.,f ; 

wdien* /’and I’ me .ir!'i1rm\ rnnein.n-. v.e 1mm* .die.id v ^e» li 

hill, the liiM pmt of lhe\,rmi*o| ,1 .1 w.i\e inniiing 

with .speed O along tin* hms nf r m tlie pii-ili\e dileelion ; llie 
.sei olid pall a \\.i\e in Ihe ni;;.itl\e dliMtion w ll h I lie .^.iliie S[»eed 
Thus we see tii.it .itiV'-iiiall ilisl HI h.iii. r w halt M 1, ol .1 .^t , el« In-d 
.slling, gives ll>e jo I \\ o 1 in i o| \uiVt-A pi op.oj.ili'i I in u|ipo^ile 
dlleetloli.s with e(|ii.i| v|>, , lU. Al o, ,c, tile eiili.ilioli Is lnie 11 , 
the Mini ol’.iii) two Ml iiiMie ji.iili' iil.ti iiili'LM.ils Is ah^o ,m miegi il. 

If we .Mipposr Mill I \tit ni',i \ of iln- -ime,', to he lixi d .it ihe ovigiii, Omi rinl 
wc h.ive tile. I oiiditioii ■ n, '/ <1, .iinl tln*r( fMie fixed. 

0 -Ji'ft) I Kin/.). 

.\.s ihi.s .liolds for all v.ilius of /, the function F is simply the 
llegll1i^e of /’, .so th il 

If /{nl -r) - /{lit 

To inveslii^ate wliat heeonies of a dii.tiirhnnee whnli niiis along 
the cord to the lixcd end, let us suppohc tlmt AM (wliicli, hy tin 
leiiiiirk .ibove, may re]ireseiil any yurt of a diatnilimn '' oitthe string) 
i.s .1 lune.tioii whieh vanishes for all^valnet, ol i wiin li do not lie 
hetweeii tlie positive, limits p and 7, nut win. h tor values of r 
between these liiniU takca f^Jefiiiite value''.. Then at tune /--O wo 
have. 

for. hy liN potln si'., A M Vttuifihes foi all ii^g.itive value* of /’. 'Phis 
denotes h disturhanco of the sLiiiig originally ifxUiuliiig from x--/; 
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til ./• 7, w hu li runs up to the origin. .4ftpr Ihn lapse of any inter- 
val gii'.rlei tliiUi 7 ft we have 

, V -A"' '»■), 

l'»i /;/ f /■ lia.s imw hrcoine gn.iler than 7. This is a wave of 
e\.\(‘tl\ tlw samehinn hi tnu-. l*iit the si^ji «)f tluulisturbauee and 
ill*’ *lii‘4‘eU<ui oril.^ pi’op.ju ii jHii :ne holli levei’M'il. Kvery portion 
of a wave is tlK’]*’loiv i* lli * 1* il. w itli Minph' reirrsal of tluMlisplace- 
riieiit. as soon as it rt ui!*’ ilie lixi il t iiil. Ktir we may take the 
limit-' /' and 7 .*s i ln-c ili* 1 .i-v v'f * Imium’. 

Now .•'iippiiNi (lie i‘> li.ivc aiiutlicr lixctl point at j - /. 

Tlieii A\»‘ 

*1 / |0/ / I /Iftf ‘ /) . 

Th'is / i-' ■ ;? «»? 1 I hindion, nl priiiMl ‘J///, and eaji ther*'- 

t'oii ill’ r\ nii’-'-i -i I' I o'lii'i'l ^nii)'l<’ li.niiimiii' ttInl^^^^llIe lull 
|it iioil, liiili |.. ,'l I'l.i’iiiiid iniiod, \r. Ildiie t\e may tM’ite, 
till- I II. Ifii ii n* '■ 111..' j'Ut in l‘«ii I "i|\ , lilt IK r, 
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need not determine. For it I.** clear that, to suit ofif present 
purpose, wn must put T1 0 ; otherwise wu .should have 7; infinite 
.at .1* -- 0. Thus (1) is the e.vpression wo reijuiie under the liinitii' 
lions ahovo imposed. 

The quantity A represent.s the seini-ainpHtuila of oseillation of 
the lower extremity of the eliain. The ennditiou tliat the upper 
end is fixed gives for O'-J, 


0 - 1 - 


itV 

' V^-’y 


„«/i 

‘^sy 




Tin* nsds of this ^‘qualion (which are all real ami ]K>sitive) give the 
values of il for the seveiiil fiiuduinental modes of vibration. 

We have for the following values of -/rZ/r/ : 1’45'j, 7 ’Hi!, 

31*7!), &e. 

Fioiii these we fiinl for the periods of the vaiioii.s .simple «lis- 
turh.inee.s the t'ollowiiig njulti]ile.s ot the period of a siuiple ]ieii- 
duliiin eijUiil in length t*i tin* eha,iii, vi/., 0‘S3, 0*30, 01.3, <117, 

When ha-, the le.i.st of tin* ahove valne.s, the iliniii 

IS always enlirely on one .sid** of the vertical, ami the time <»f a 
eoinplete o.seillation i; to that of a simple pendulum ot the. same 
h'ligth as f» : ti nearly. 

:!d‘d. When a ti’e*‘ i haiii, at lesl, has an iiiqinksive teii.sioii apjdied Inipul- 
al 'uie end, the ( alenlai i'Ui of the eonse*jnent impulsive ten.sion at .sive 
ilithrmt ]iaits of the i liain and the vidoeities generated is very teu.siou, 
.* imid*’. 

For, railing the iiislaiitaiieous speeds along the tange.nl ami along 
the radius of ab.s*iliile eiiis.itni’e i\ and I'p respect ivedy, we liave 


ST- gCiS-s’, 'Yfp--- fjLVp f 


where /a i.s the ma.ss tif unit h'ligtii of chain at ,9. It is olivimis that 
Iher*' rail he no impiil.sive spi-ed ]ier]ieiuiiiular to the o.senlaliiig 
pl.iim. 'riii^ kineiiiatieal londition i.s simply tluf. an element.’irf 
.U(’ 5.S’ is not alti’i’i’d in length. Hut the tangential im’rement «'f 
sjii'id ah»m* wamhl implj an im’rea.se. of the Jengili uJ' 5.s in the 


ratio 


1-1 


*/.v 


5/: 1 in linn* ht. 


Also the impulsive .s]ieed rp wouhl 


imply a dimiiintion *if its li-ngtli in the ratio 1 - cpSZ.d* : 1 hy virtn- 
:ill\ m.tknig it an aie of a eiti’le of .smaller lailins, hut siilitendiiig 
tin* same angh’ :it the eentre. Heine, negleeting the s*piare of U 
,is eoiiijiareil \utii it.s lii’st power, vw liiid lor the kuieinatieul cem- 
*lition 


4/,*’ 




'riiisgue., ntiiiMliii' lie imruils.i viloeitici, 

*/M.'/T\ 1 T^ 

,fAfi dj r 

It llie I h.iiij he Uliiloiiii, llii.s lieeolim.s 


The whole kimlk *■Il*Jg^ geiicn 

os/ fr J 

ami tile * oiidition that I Ills .sliail hi a muximum is Die dilh’i’cntial 
'■'jiiilmri .ih"Ve. 'riii-s i.-. .1 p.iitieidai ea.se ol a gi’iieral tlnsireiii 
dm til Sii W. 'I’liojii.-.on, vi/. 

J ///'//* n*// .’o/s/' 0 / of (t/iff /. ijiff, tfiini at. rrsf^ mal fivhjcvtnl tn tin 
uiifful • in tinif i/it'iitinn. ttnif of nnif tjtrtH 7ntitfinfu<if\ 

ttif so '/s fo (hr [fi'i'dlrst aniounl tf IJnihc rncrtijf -u'hir/i 
(}o I ijird tin/o /m ron tfirn if. 

'fh** iliii'-li'iii HI wliii il ail eleim’iit of Die i.haiii begins to nuAo 
I.s iiiL’liiicd to till tangent at .111 angle tfi where 



P 

ill'll in the L’liuin by the impulse is 






T 

/P 

(Is 


‘j‘/<i. It i.s to he oh'.e]’veil that, in such questions as those just Wuve.Mif 
tp’.ileil, the jMi.^iliilily ol ail im}Kiet’s being j^ropiigaled instim- cxteiisioi 
t.ifn’ou.'sly along the wind** length of a i hain d<;peiids upon its of a 
as .limed inexti'ii'^ihility. Wlu*ii a wiie (.such as that employed fui string,'. 

.1 di'.t.un e .signal mi railway.s) is regarded us nisi hie, there is a 
•letinife sjneil witli whieli a di.stn’ hane.e of tlic nature of e.\Teii.sion 
i'. tMiismitted along it. 

Thii.s, leemring to the equations of § !2G7, we si*o tiiai for tins 
motion ol a stretelied clastic string in the ilirectioii of its length we 
have 
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If thnre Iw 11(1 iiiifiliral fom-s, X”^ 0 . Also, if we use « instuad of 
s to charaeten/e a particular point of the. string, we must put x '4 ( 
fora" aud a;, for s, { being a function of x and t which denotes at any 
instant the displacement of that point. 
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The physical ronditioii is oxpresswl hy H»)oko’3 Law in tin 
form 
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Tllis ('\|»rcs;nrs (ilS ill >5 !!•)/) tlio pHSSJ|Or, ol .iilllllit.ili(>(M)s HJiVf'.S. 
Tin y mo now wavos <»i coinloiisatiiui ami oxt. iisn.n, not. of ti.ms- 

vrr.sc di.splacctiiriil. The iiaMiro ()rilu! iMlct'im'l.ihon ofth ju.ilioii 

id ()1 l,lio samu ^^eurral eliiuiirtor as heloic, lln- .~|im i| Pi ii,m v K^i^, 

DvNAMIGS ok an EpASTIi: Stil.lh. 


P'S', aliout P'T, per unit Icii^^th of tlio cent ml line, is tlio 
rate uf tw'iist. Suppose P' to move with unit, vc]o(‘it) jilon^ 
the distortetl central line, aiul lot p, a, r lu; the jui^iilur 
velocities of the system ahoiit I' K', P'.S', I'l' tvsiuc 
tive.ly, then /> represents the cur vatu it (.»r Iniiclin-^ ?»•, solved 
in the piano S'l’ T', ir that in K/P"! ', while r n piv.'Ciits the 
twist. 
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S:^7I. This subject, which isa vtuy oxteinivc and diflieult 
one, jiiid ill its generality ([uite unsuitable l<.r jli. m.-sion 
litTo, W already been t(» .some extent troatLil of uiidor 
Ep.v.stioity. We ilierefuro eonteiit oiiim'Ivc., w ith nun or 
two examples, whose treatment is eontpar.iiively ./nuple, 
while tht3ir ai>plications are frecpient, and <•! lofisideiable 
practical iinpurtaiicc. 

S Even so restricted a probletn a.s tliat ol iktcrtniti 
ingthe form assumed by ji wire or thin nnl et liMtiii)o».-ij< ini.s 
isotropic elastic material, under the actinii ol oivon fon-f-, 
atid couples, presents Honiew^liat fonniilal»lc. dillieultich itn 
less in its unstrained state tlie wire be. .sitMiojit and Intly 
cylindrical or juismatic. And, cveti with thi..M limit. ilinu-, 
the problem again becomes formidable il \\c itifrodiicc the 
considcriitiott^)f in.ii-isutropic material ; whih*, in any ca.se, 
if the radius of curvature at each [loint is unl. \crv large 
in jirojiortion to the thickness of the rod in the [»hui' ol 
bending, thi^ problem is to no appreciable extent .sim[))ilied 
by tin-* liniilalioii <if form of the body. We will thciefoie 
give the comparatively siiniile ca.se ol the meie, lu-iuliii:: 
and twi.st of a Innnogeiieous i.sotropie wire wlm-e natural 
form is cylindrical or prismatic, the anioiinl . of tin e 
trom vurioii.^ source.s being so small as lo be ..upiTpo.->abl •. 

Pending lengthens one. set of lines of }»:uticlcs oiigin.dly 
parallel to the, axis of the wire and shoilni.s otheis 
Twi.st leiigllieiis all luit one such line, tni-niing them into | u. ..imlif i 
lielicc.^. The more, detailed iiivestigal ion, which wi* cannot, j .md wr li.i\ 
give here, show?; that tliere is one line ol jiaiiich . (the j 
‘•cla.-.lie cc!ilral line which p.i.'i.'.e,-. thrMn"li tin* <''‘iitr'- ot 
inertia (*f eaidi tian.svcr.se section, ainl which m.iy be iic.itid 
(under onr present limitations) as iig<»rously iiiahanued 
in length. Tin- iiiiilual molecular acti<in ol the parts of 
the wire on oppodte. .sides of any lian.^Aer.se {-eelion'in.iN of 
course be redm’.cd to a force and a couple, and tin*, loice 
may be coiiNeiiiently treated as passing lhroni;li lim << litre 
of inertia of the .section. Also tlie, twed. ami cmvalnn ol ! isoliopii* niateil.il 
the wire near this section obviously depend on the couple ' • . .. 

and not on the force. Por the inomeiit of (he couple in 
general linite, while that of the lorce (about any point in 
the eoiTe.s])oiidiiig‘ element of tlie wire) is inlinilt simal 

S27d. I.i t any two phimw, at right ;in;;le - tonne .mnlln r, 
lu' drawn through the elastic central liic! beloie di.'-toilion ; | 
and let them be cut in lines Pit and bS by a liMn.-^>' r.M‘ 
section through a point Pontile cent ml line. Al.^o let IT 
be a tangent to that line. Sin)[)osc. a .^iiiiil.ir < "ii iiuclinii 
to be earned out for every point P of the <enlial liim. 

Then it is clear ’that the torm of the di loited win* 

will be completely determined if we know' the b-iin 
a.s.sumed by the eenU'al line, and the po.-^ilion.-, t.ikm 
hy till' lines l‘Ii and PS drawn from tacli 

it. In their new positions P'T, P'H', and TV 

form (ill coiioeipieiice of the liiuitation.s we have impose 1) 
a rect»angular system ; and the nature of ihe disi<»ilioii 
will be clearly indicated by the change of po.sition of this 
rectangular system as it passes from point to point i.t the 
diijtoited central line. The plane of rotation of I* I” the 
osculating piano of the bending; its rate of roi.itioii in 

that plane per unit length of the central line i> the amount dicnbir to the wire, and there, is t\w^t 
of beudiug; and the rate of rotation of the system P 11.', 27o. As an example oi the pKccding ihien 
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\ lu ,i [ll i-in,itic IT I V ill' il 1 ' .d will' . t iji'in.. 4111 . mi i 
till- cl.i 1 1 C I'eiil I ,d lii.e I- I liim ; im imi 

' dimply. l']i|ii:il .ind o[»[i<i.'.i(i* <■^lll[l]e.^,;H‘[.lledl.l li.i- .-nd.-i 
m| .-.ui-li .1 w in*, ill [)1 1 111 -^ pi / pi-iidii'ul.ir toil- IliiljIIi, pun I net* 
twi.st in direit [iimmlimi In (he nn'iiiMiit-ot tin <-mijde.'- 
There .in* twi» jihine. p»'i pi n<li< nl.ii to one .iiioiln 1 , and 
pju.^iiig throne, ll (hi Jim-, in li lli.il, it e<in.d and o[i[io."it<' 
n»up!f^ in <‘irlii r ot tin*, e phiiie. br .ipjilieil at .iiiy p.iit; 
<d the wile, the pmtion betwi ui i * I'l.nt into a < iicul.ir .irc. 
ill that plant. ’I'lie .iie tli*' j'lincip.il jil.iiie^ ol tlexnre. 
'I'lit* (ju.iijl iti<* » A .Nul ]’• which, wln ii ninlliplml by tlie 
.mikhuiT id bi'ii(lin'.'_ in < illn 1 of tlie.'^i' pliiiie.--, giv*' the 
inoinent ol the e<iiie |»i'iidiii '.4 <'oU[<h' .in* called the ^.iin 
I'llial “ilexnre rigiililie^ ’’of the, wile. When tlit*^ an' opial 
(a in tin* e.i .e td’ .1 wile of i iieulai, . ipiare, ''fpid.iti r.d 
point in I Iriiiiienl.ir, Ac., .m'dioU) any plane through tin* ,i\i .-5 l^ a 
will .nil : I'mii'ijial pl.iiM' of th-xiire. is tin- loi--ioij:d iiji<lityel 
ihe wire, hi general, when the win* i-- lix»-d at one mid 
and a eoinde applied at the otlier, tin* wju* .i^.mmic'' (lie 
foim of a eiiciilar helLx. 'riuy*\eeptim'.> (or lallier jiaifi 
cular eases) are : (n) when the plane oi (lie c(Uipl<’ eon 

tains the elastic eenti\il line, and tiieic is mere tlexiirc, 
withoiiL twi'd : (A) wh‘n yie plane or the eonph' is pei['en- 
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the case of a uniform plank clamped horizontally at one end, 
and otherwise unsupported. 1'his is obviously the same 
as the cose of a plank of double the length, supported by a 
trestle pliufed under its middle. We assume as before 
that the radius of curvature is always very large compared 
with the thickness of the plank. 

In all such cases we may at omiis apply the principle of 
§ 2.")8, and suppose one porth»n of the plank up to a section 
P to be fixed in its oijuilibriurn pj)sition. The curvature 
immediately contiguous to P will then be simply propor- 
tional to the mniiient about P of the forces acting on the 
untixed portion. Ilcnco at the free end there will be no 
curvature, and the curvature at points near that end 
will bo of the second order of infinitesimals; /.c., its rate 
of increase at the end vani.slies. 


Lot .*• bi* tilt’ of tin- ii\n.l portion, / tin- whol« longtb f>l 

the plank. Tlu-n, the di llexion ii IVoiii the lioiizoiital is always 
very siihdl, the eurvaluie is exincs-M-d (§ Tl) by 

t/'if 

(h- ’ 

so tliat we have at oiiee • 

KjJ- <>.<■'- - 

where E is the “tlexuial ii;^iility ” of tin* ]»liink, and /lils mass ]w*r 
unit of length. 

Successive iutegralion^ give 

!’• I 

and E//- A - j*)*' 

Thu teniiinal eninlilions are 
forr-- 0, // 0, 


ami for/ /, . 0, 

(/i- ilx 


The last two are <(h\i4insly satistied. 
The two foniier give 
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where \V is llie whole weiglit. 

If tlie plank hail hei n \\i iglitless, l.iif lunled ul the free olid with 
a weight AV, oiir « 'jualion wmuM ha\i been 


and we should liavc liad 

E// A'* IVi/ r/'. 


The termin.il nriditioiis ,it o are heforr, m» tlniL 
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and thr liionp of tin free Mid i 
ratio ot s ; ;i. 


V.'P 
:ih ' 


glejlei 


’\V/» 

than before in tin 


If tlie phuik bf .inaiii biiikid oil :i.> In.iW, but it, tree end besiiji 
rxirted i»m a tn -ti. whi- ]i \ jui.-Ksed njiWaids till it aeLs W'ltha font 
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The t'-rminal conditions, a! r 

♦0, urc still a.s in the first case, and 


they /?iv'c 

wh';n the amount by wliieli the fiee <^nl Ls nii.sod. is 

J," *\VP - ■ iWI' ,'*«»/•!/ K- • 


This is obviously the same as the amount of depression of the 
middle of a plank of length 2^ supported by. irestles at each end. 

§ 276. Hence the droop of the middle of a plank resting 
on trestles at its ends is to that of the ends when the plank 
rests on a single trestle at* the middle in the ratio of 5:3. * 
If the equation expressing the curvature in the first * 
or third cases above be twice difierontiated, tho common 
Result is 



The simplicity of this expression loads us to seek for the Horison- 
niost gcneml form. Suppose tho plank to be exposed total plsnk 
any system of forces in lines perpendicular to its length ' 

and breadth. Then, if any transverse section be« made, 
the stress between the two portions of the plank will con- forces. , 
sist of forces ( + G)aiid couples (±H) in the plane of ’ . 

length an*d thickness. Let the applied forces be N per ; ; 
unit of length. Suppose also, as before, that the radius of • , > . 
curvature is very great compared with the thickness. , * 
Then the equations of equilibrium of an element are . 

§ + £+“-«■ 

We have also the condition of bending, viz., 

flpw 

E X curvature =- ‘ H . 

f ^ 

Eliminating H and 6 among those equations, we have 

ii*i/ ^ 


which of course includes all the previous particular cases. 

We may now determine (under tho limits imposed) the 
form of a uniform plank of any length, supported in a 
nearly horizontal position at different points in its length, 
and loaded at any assigned points with any weights. The 
importance of this in practice is obvious. 

^77. But we may easily talco a further step, and in- Vibra- 
vostigatc the oscillatory motion, so long at least as 
acceleration parallel to the length of the plank and ito rota- 
tioii arc negligible. For in such a case, if /a bo the mass j,pyj„g 
per unit of length, the equation of motion is (§ 199) 


We will consider only tho case in which the applied force 
N may be neglectcil. This is practically the case of a 
uniform wire or flat rectangular spring. Suppose, further, 
that it is fixed at one end and free at the other, like 
Wheatstone\s “ kaleidophone,” or like the tongue of a reed 
organ-pipe. 

I’licii, writing a* for the fraction /i/E, we have 


A ]nirticular inli gral may obvioiwly be found ill the form 

V/ -7y(;os('/'-i/w2.f o) (1),, 


when* rt (a runclion of .r) and 1 / 71 . (a constant niitnbrr) have to be 
lijiiiid ; tt i.s any cynslaiit. The .substitution of this Vidue of y 
lejuls to 


d*rt 

die* 


i*ri*^ Of 




the complete integral oi w’hicli is ‘ 

1 )- Ae“+I{S-'*fCoo»t6:+D). 

Now, provided the value nf i be vroperly determined, the motion 
represi-ntiMl by (1), with tlie above value of ly, can exist by itself; 
and the niost gem-ral motion of which the spring is capable (under 
the liTiiitx imposeil) consists of superposition of a number of separate 
iiiotioiiH of a Himilar character, llenccthis may bo treated by itself* 
Our limiting conditions in the present case are . . 


and 


a-0. 


X-/, 


V“*0, ^-0 at the fixed end ; 
^"Oattheftieand. 
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Nqw, from the value of 17 above, wc have two. In a transverse section of tbo cylinder, tlio second 

1 \ • r these is radial and the third is tangential to a couauI 

i dic'^ ^ cylinder passing through the element cunshlercid. We 

I it n ’ suppose the cylinder closed at both ends, mid we make 

-Oco.s(ilc+D), further assumption (quite exact enough for practical 

’ 2 \ ^ applications, and most important from the point (.»f view 

simplicity of calculation) that all transverse sections 
Hence we have ■ ■ of the cylinder remain, alter distorti(m, tiaiisveise >rctioiis. 

bwA; ' fiJ + 00080 , This is eijiiivalenr. to assuming P, to l»e eon‘'tant through- 

0 »«aV“*K ‘ -Csinl), out the walls of the cylinder. Hence, if there be interior 

' P?-A8^ + B6 "**'"Ccos(i 7+D), pressure only, the value of this stress must be 

'* + CBiu(t7+ 1)). prcsMiiv oij end nf mlcrior f»f ryliixh r _ Tie.*, 

LUininating C aud P,iWe have 1 in.svn.sc m. iKm I»f walls «•! lylinder a'i - M,', 

• B|-''-{A+Khn7+(A is the i.it.Tior l^y.lrostalio and av. 

\ 1 . 1 . 11 ^ .1 . ... nilernal and exti mal radii. I his stress represents a 

JUiunuate the ratio A/J3, which 18 all that tliesi! c(j mil ions urin.sh. 1 r 1 i ■ r 11 r ^1 i; i« 
and we have lungitiuliual t(mn>u of the walls oi the cylinder. 

■/ (|**+ 8**^)00817 + 2 = 0. L»*l ns eoiisidiT sti rlinnnl of tin* ( yliiidi ii iil wall, deliiied .ls 

From this equation the values of % must !»• d.-UM-minnl. 1. is th.* nn.ii.micd ‘.i.n.*: , 1 .. x ■ iv m 

; clear tliatthomultinlio? of cosif is alwaysKn-Ht..,- Ih,... 2. , V' ,' d ''‘" 

■■■tlie apeold case of 4o, which' we obvioiLlf i,e«<l axil f ;'■* -1 .n 9 

?givca^-0, and therefore belongs to the LikA la-ol.l.,., al.Kuly ’‘"."""■r, an. I t«„ ,ylj„. ,a,ln . , S-. .,ut u 

wnsidcred. Hence ,w, to make cosil negative, U muxt U- .^..ai.-r but '-y 

.. 1 . . , iiiid y hi'coiiir^ r ] n. I 111* dist.nnr lii-t\M‘rn lln* tr.nisveist* 

than 4ir; and, as 6^ +6“**^=ri netirly, it i.s clriir tliat tin* fxi-. s-; ,/t 

of the first value of l7 over Jir is soiiicwherfi about 0“i. 'Clu* sections was ■; it 1< m -, ;i/ f llu' biwur • xtin* 

value falls short of by a quantity of the ordiT tin* n. \i 1 

exceeds S ir by 11 quantity of the order Wn-r,. Tin* n*iiuiii>d I sioii pmMllid Inthr.ivis is ,* . TIm di.staiic*' lirtwim liu'.-, iiudfjr? 


1 I V 51 " -V ' ^ I ■■ »• 

,, , ^ exceeds 8 IT by 11 quantity of the order ’flu* n*quiii>d sioii pm-.illid inthr.ivis is / . TIm di.staiic*' 

^values arrange .tjjemKelvos in two groups, one of citlwi gioup ludng ' ' ^ 

' taken altcrufttoly. The firstgroup involves arcs alii th- ^nratyr than was «/■ ; it ln-nuiu s oy i 5/ , s.ifliiitli. i..di.d* \l-iiMf)iiisY!- 

but rapidly approaching to the values of (4//1-P 1)‘. IT ; the seeoiid ", 

consists of arcs a little less than but rnpidly appmachiu'^ to Ihclm-adth of the li.i .. .•! tin* \\. ilio- ^li.ip' d ( Iriin iit w is y^ ; ii 
.• those of (47/i + Ii)47r . . * heroines ^y-r m> thaltli.* Ini'- n i xti-iisuui pi ip* iidii ui.n alike to 

ElTectSOf 278. Some of the simplest, but at the .same time I’m* radial linr and to tin- a\i . is '' . 
pressure moat practically useful, of questions connected with ehis- if wa* now writ.- tm -iun.lii iiv 
2^^ ticity of solids relate to the changes of form or volume ’ ^ , 

spherical by circular cylindrical tubes or spherical shelly ' . / j,., • 

•Ulf. exposed to hydrostatic pressure. A stcam.l».ner, ll..- i -t " u.l .u,.n, ..um.u 

cylinders aud tubes of an hydraulic press, a lowhng-piuce nhvmns in tin* tunn 
or cannon and (on a much smaller scale) Or.stedV pie/o- iff, ,j. ^j, 

• meter, deep-sea thermometers, <fec., aft’ord common in- •/' i . 

stances. All that is nocessaiy for attacking sm-li questions j, ^ ^ j, 

is given in 45, 4G of the article EkASTK i rv. For it / i ' ' 

is there shown that, if a homogeneous isotropic olastic solid j, 

bo subjected to a simple longitudinal stress I’, unit orm and ^ ' 

in a definite direction throughout its.whulc sulistamv, the \\\, ],avc, howwi-r, i.un- uuki.uwn .lu.naiti 

mutt wji be line., .rtanrion-pQ. i^) i„ ii„. .lin. 

V ' / .I.. 4 ; 1 I ,' 1 . .1 .... M 1 : 
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f / - v di-tiiH-d, will’ll 111 ils ^ir.iiin il --i.iir d Ih’I-’ is (il>\ ii.ns!\ 1 niiilihiiuni 

tion of P, and linear contraction = P(« all diree- hi tlu* .im.i 1 dll(.■l•ll^jI^ tind . 1 ! o p.ii.illfl t<i ihi 1 mm- i>l iIm- rli iim-mi ; 

\o/i .Uy hut r.idinllv WT h ivr .1 1 .1 xi’ ii'-.i iiililiii'i; t li.it III m 1 I< iin iit ut .1 I’uid 

tions perpendicular to P. The quantities a and L\ a.s j :i, in N.LdMiiu.; mu. ill .[w luiitirs ct iln-h. i ..idn thoi 

explained in the article referred to, are respectively tlie ilu'si* rcuomtl. tin. .u -im 


I cuiiditioiis 

1 I*.. 


r.j n wlii ‘11 y (/,,, .Old lb 0 ulu‘11 y i/j, 
\\c uhl.dli till' li)ll.»uni:4 \ dm s 

^ ri ^bi 'M_ ot\ 


.^yigidhy’Und the reciprocal oMhe<‘con.i.ros.sibild '' ()■ , 5 . 15 - „v 'bl’-M- 

the solid operated on. 7/ - 

Equal ' ’ § 279. The case of the piezometer, in which the ve.sMd | Solvins^ tin* hMo <-<jiuttiiuis, .onl i.ikmir .uinuiir nf tin* hound. oy 

^ holding the liquid whose compression is to bo measured conditions , „ , 

exposed both inside and outside to the same hydro.stalic , - "•*’ 

atA" '*.. pressure, is seen to correspond to three equal .stiesses in | '.>bi.dii the loihiuiuL^ \ dms 
vdthottt directions at right angles to* one another, 'riie.se dire* ^ p b. 

. tions may bo any whatever, and in each of them the liueai 

extension is obviously 



\\ 3 ,J 9 kJ V6» 91 c J] 3* . 

■ M,; P is negative, as the stress is a pressure. Hcm-c the strain '''■ ‘ ■ M 

• oonsiste in a simple alteration of volume measuroil l.y V L ■>r, r<Miiii...lii. lu,'! ii..' v.ilii.'x of <■ nn.ly; 

Every part of the walls of the vessel, as well iw iu uxtunial ./| n</f, t 

.,'b i bulk, and its interior content, is altered to the same extent. ././ a- u-. :it, ’ 

' ■ § 280. In the case of a cylinder, when the internal and ,, nof, / i i \ 

..-external prosaurea are different, it is clear from symnielry ,• o; 2 ..] ’ 

that the stresses may be resolved at any point of the walls n«. (\ t ' 

•; .'.into three at right angles to one another, the first (?,) ,ir a- a-^wk in)' , 

. parolld to, tte second (Pj) at right angles to, the axis, 8 281. Thusthe nature ..f the ilist..rti.. a f.roilu.Til in the walls of .. 
end the third (Pg) perpendicular to each of the. other cylimtrieal tube by inU-mal Jiressurc in.iy Ik; ih* eribeJ .Ls nimiv 111 . 

• XV. — 94 


ri [(. -2/') "'.(<■■./) I- 

f/y If; if;.L r- I 


.»r, rciiilii'diu im; iIn* valuer (»f r aiul J\ 

i/t rif/f, I 

ff.f If 


P ITtyf, / 1 •«/; ] \ 

f/j) rifr /I f'i’ 1 \ 

ilr ii\ y" 'In) ^ 

8 281. Thus the nature id’ the distiU’ti'Wi rinuluccd in tfic walls of : 

-.12.. I.' ...1 X-.t.- I ^ 1 1 • 1 . 
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•)l .1 imitoiui ililslnhim, Inumi iiioJislin* in <*vrry diit'ctioii is 

* . iullll»m''<l ^Mlll i\ sllr.ll 1(1 •Ml ll tlMIlSVClMi .SCi'llOIl, wlloSO 


Oh 

.-.iiji i'. 1 i 




1 

1^/* - 

111.' ‘.ImiiI'T .(MS oj‘ till' ''iii.ir ii i.'i.li.il, ,iiul till' «»!' 

till* slii'.'u’ ih t»l»viini-.l^\ t'li’ ^^ni.illn valai.'> (if r. The luu r 

l.iNiT (if lilt Is lli’is till must iIi.,toilcil. 'riu* .iimmnL ot Ur- 


til ,liii tioii i'-, till.'. ti\ .1 I 
tlf si'i'hdii of til* Will 
W )i*'ii til*' III' ' 

lllhurill'illt til* M till, k (l< 


lii'.ir tin- Him 


! I >• 


ji'-'siit'.', iiri'l (t- till- al'L'Ji oJ’ | 

\ tliili tin ’Im.il It }it.i«‘tl< .illv tlu‘ '■..(im* 
NVlicli t!ii \ . 111 ' \i i \ tliti'k, the .''In ill 

It 1 L . lm\\i\fi liiii' III' tin* lioii. 


That 11 * .11 li 

will'll tlm hoif is 1 1'l \ tim 


• .h 1\ 1 _j_ "" \\ hii ll \.iiii tlii'.t 

Thus It lli.il, it .1 st.iul lulu- 

huisls hv tim ^ll'■.lI ]'I<m1iih'* 1 1'\ iiil' iiiil jncstiui , Iltlh- itH'iiunl 
I'illni I'V iii.ikiti^' ll of 1 \ti'Uinly -^h.iI t I hi kii'-st .>i liy iii.ikiui; it 
ot \ ( I \ ' 111.(11 hmi- 

Tli* i|i i';i,iiii'. \ .111*1 r* 111 ll;; 'ill sii'iw, ih'i I'ss.ii il\ on a iih .it 1 
*■'» r.it* it 't .ll* . tin- n.itiii' "1 I h 'litloitmu ['loilin-t'il at dilh iviit 


ol hluaiJ .sphcrm.il (?lcments nl'a thick tube,— the lirst at the iniitir 
wall, the Hceouil at lln* outer Hurl'ii('(\ As before, these are sections 
imule by u |iliiiie iierpeJidiciilar to the uxih of the eylimler. 

§ ‘iiSa. In a spherical shi‘11 of internal and external radii and SphencMi 
//,, the equations heconie .i little, more simple on account of the n^U 
mot e, complete symineti > . under 

r.-'iiig the same uotutioii, so filr as it is now applicable, we have externa’ 

, pressure 

'! hn .slalicul equation i:, 

^Vllh the.se wo ohlaiii, foi (..\tcnial pressure 11, the icMilt 

n ''' + v ). 

f’ J 

Iroin which the olln r njii.ilion in.iy be derived by diiroreiituitiou. 

S T'li(.‘, priip.i-^iitioii of plane waves iu an clastic 

solid lias Imcn discii.sacd in Elastutty, and the niucbauics 
(ij thuds is discussed under IlYDiioMKCUAMCS. 


A W : •! 

I" 

I '.111 " • <1 t ll* 1 1 1 "I ! ip till’*' I ll' \’ ' • I •! I -( :i ; 1 1 1 1,' . * 1 I . ct t ii >11 > 
.sill. ill, III i; 4 iii.iji\ 'I'iiiin.il, ili.iniit'. lii.M* h_\ pl.in. ^ ;il M^^tit 
ail:.''!*'’ to tl'i' i\i.. Tilt 1 .'li.il il’iiii t» m .u** h*in,'oiil.il. .\.i>.iii 
eh'Jip 111 clo^p t'l tip' I \tt Hill Mill* I 1 1 .III * 1* nil **1 ip.n ih*' Him i 
siitljve. Til rpi.'i > ]'. t ui'H \*'ii.'i. t.; tip iiif»i.'j *1 tie ii/o* i. 



so ItPil, l' lio tilin' hi M IN 1 * 4 '' k )i; • Ih . *11 nil I m hull, the 

ui<i*.i* I- ll' Illv n'/* In iliiit 'j!i till- *' <ippi..\inMl* In ahunJ 
" Ip". 11 i-.'i i*iri \t. i-lil j-.'i 

yhirUr > ‘J''J 1 1,1 ii.pi 1 Will* I, . 1 -. t"llo\‘.<*i tim.ihtiN* hin* - ii'.* ili*'ii wi 

iHi'U'f ^ tiiiii no *li'h M 1 * • i'on.lino ilt ' ttti , 

•'Xttrnai dii* .il . * I**- *t .! 'it/Iii « 'nl- i:i l • n ' I * • .’* i -i tl [ i*. II. 
I'H'SMtU. in lit lol 1.1 

!i.^ I 



' p II ' 1 1 \ 

'1 h" onl\ * oiiHip ’ll "* IP* I !Pii.i‘.!!*' ll tin! lh*' u| tho.se 

'li'il'.i ! .oil 1 i.i iPM' ll *. .;,4i 'j i!i,.i i 1 pv. 1 i ( ll lai .m i-h.in^e ul 
Nolii'ip m * ••M* i‘i .t 1 i;.,., t.,i ll; 'lit 111 ll j.|.-.^iii.-, .m n , 
h.ii 1 ik- !i rh* ]ii P I o, .1., ,i ) : i ,,i I 1, ji t( I Ml iii\*ii\ iM” f, ; C.i) 

tint ill* ttlln- l.iM.iN .il;., llp' Mcl'i’.lv \,\ *. 1 • u'.il .1.-^ .sii;n, 

nil* h.iii^'* <i 

Th. I h Hi'p 1*1 hi* iin* **: i 4 . I 4 |..ii ' i.l I hi . ; - 

11'/, I 

O, / ’ 

II.' 1 ' ll' ■ n I’i. *1 \ Ui.iin **I til* in'. 1 ’* 1 ’ i . 

ll.'. ,1 I ^ 

111' ' *'Ji o i ' .,1 11 . ' . n I . -]i>ah*.iii p,-,V,r> l"i 

llii.l Jill ml .i!*. 1,1 '..1 ul|.|i 11 lo ,i l.*ii \\i iLilit ]n'i 

'''I'lii* 111 1 Tlj'-i* i' ".‘'.lh .1 |p* ■ iill.ilitN will, h 'vUuii tin* 

V .ill' ll ■ : :i . I li i 'i;; (I ill till fl "111 tip I'll'* ( I .1 .1' 

I* til I ii ' "III* I I . 4 : I . 1 1 1 I t h I n ■/, I 1 1 , it o fm hn/', .‘i/ 

>' 'U I I ! t ! I 'i ill , I *1 1 ' • \ ilni "1 - f . t In- ll I II’ ill .1 I > 

^ Hi ' h , , ; ' I ,1 _/ I 1 hi j.i. s i:. ;> iiiti jtj.ii 

Ih'* Is,.!, ..ni-h . -,i •’ t!i|.ii! 1.1 till v..ill.-4 k.iii 

'i u Ti jlji 1.' ' ‘ .H,'.'.* I, lltl,* >4 ij , l-L tilll k I liull'j;ll) 

hi, ' . i / t',1 ' i'i 



1* I . inhoii'iij-* Nvlhn / I immiIn At tin *1 dj>tam'i* from 
1 ' ‘ .JXm till I* 1,110 1 I'lijJ 'iii. y,' k-li;:tii , .it giujlfl di'.taiicfS 
th" li tiiiii.d cutiipiC'hKin. .jicl at Miialh'r i.nli.il extcn.sion. 
T. .tI^ Hi.li.«ii<*i in tin *l!(LM.HM (' „ijii I) Hi liir. likr 

' I’h'.y Hpii'i'iil lilt ili.^toilioji 


(il'IM i: \li C’nNslDLll.VTlONS. 

Tltn pici’i’iliii^^ vii'W of the subject of Abstract (3 enoiul 
hyii.imics has been based entirely upon Newtoius Laws of cousin 
Mol ion, which were, adojitiul without discussion, as a com- 
i plele nitd pi rieclly ilcliidte tbiiudation ; and the terim 
t Hudiiycd, as wiH as the mode of treatmwit in geiieraV 
litre .soiacwhiiL eloscJy followed Newton’s Kystem. The 
Hidy eoiisidi'iahh* ;ip[)iirent dej[).irtiirc from that system 
i' CHiJiieeti'd with tlie development of the idea of energy, 
and it.'. ap[>liciitjoii to tlm simplilication of many of the 
imthods and results. This iihso wus, as we have seen, 

! ically intiodiifed by Newton; but it has been immensely 
Lxti’udcd since hi.> time both by mathematical and by 
(•\[(eTniiL‘nt.il proees.M'.s. It is tiniii that we should now 
Kiurii to the law id motion, and examine more closel}, 

111 the light of wIkjI wo Ilivc* learned, one or two ot the 
inoie jodminenl ide■l.^ whieh they embody. To do iSo 
barly we imist go back to Newton’s own detiuitions of the 
I lerm'i wliieli lie employs. About many of these, which 
i li.ive already bi’tm quoted in 97-1 13, there is no dilfereiiee 
I of opinion Jhit it is olljerwi.se when we come to the 
I detinition ot “fotctj" o, 101). 

j Till It; eaii be no doubt that the proper use of the term Ftu-a. 

I “ fuire ” in modem .'cience is that which is implied in the 
I M.itcmeiit of the law of motion, as W'c rendered it in 
' f; 1 from Newtons Latin. It is thus .seen to be the English 
equivalent (d I lie term eZ-v imjn'mi, Newton uses the 
word vis in oilier eomiexious, and wdth a eertuin vugue- 
iie.''S inevitalile at a time when the terminology of bcieiicc 
wa.^ still only .shaping itself ; but his idea of “force ” wa.s 
perfectly deliiiite, and when l/iiis is in his mind the vague 
word ns is (\vhi.ii necessary) al way. s qualified and rendered 
preciM.*, lit her by llie adtiition of mim'ssa or in bouie 
equally un.miliiguous way. To render vis by “ force,” wlier- 
i ver it st:H!ii> without the imijrvssa. or its eijiiivalents, is 
l ) intiodiu ' :j, quite gratuitous coufu.dou for which Mewtou 
1 1 c, -.[Mill, il)h'. AVe have only to think of the multitude. 

• d terin.s, .'^uch a-s vis in^ila (inertia), vis (uUlvratrijc (accel- 
eration), /'/.V ruMt (kinetic energy), ite., Ae., to see that all 
.‘'Itch complex «‘\[nebsions must be regarded as lolialvs^ and 
ilitiL r^.^ dof.^ Dili iiieiin “ force ” in any one of them. 

; Till!:, in foviv Is whittrver vkanfiis 

(iiut md “ •>/ tnids hh a bodys sOitc of rest or of 

uHihirm inttfion ht d straiy/it line, 

lie iiiention.s, as iustane.es, ])ercii8sion, pressure, and 
central force.’ Under the last of these heads he expressly 
jiielude.s magnetic as well as gravitational force. Thus 

* T/.v rpntripetft. It lias been ulreaily uxplmiiL'd that Huch wortls 
-4 I rntrifhlo njclmle htbyressa, bo that Ihu abovo readcriug of Newluu’s 
. I iii.iic IB the uhviou^ ojie. 
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E(|uiU- 

biium. 


force may have different orip;ins, but it is always one and ’ [Mwtion exerts on the ;idjoiriIii': p.-iu.m i.s a fdH la tli* 

the same; and it produces, in any body to which it is | case of the k-ain it is a push. Ami all ilu.. disinhuiion ..i 

applied, a change of momentum in its own dirvetinn, and stress, though exerted aem.s.-, eve ry eue n( ihe intinilely 
ill amount proportional to its niaguitudc and to thu tiim; niiineiuus ero.^s seerious of the .'■iniu * i- lK:iMi*dku|ipt ai > 
during which it acts. i the moment we lei go the end. We i-an tiiu.'-., by vi tom h, 

§ 287. Thus, from Newton^s point of view, rnuilibrinm ' call into action at will an iiilinitc miii.l..- * f and 

is not a balancing of forces, but a balancing of the ell’ects of '• put them (Uit of exi'tenee ngain us e.i il\ 'rtn.-. <>[ iUf If, 
forces. AVhen a mass rests on a tabic, gravity produces in It is a very stiony aiyiimcnl li;. >upp.jr.;h..i, tliut 

ij vertically downward velocity which is conliiiiiall) neutral foire, in uny ti nii, c.in liavi* objective le.ilii v. 


ly olljer Liiov, n lie 
i\*ii-ei\ed ill llie inji .• eii' 

tllfl iv'. lleiJi'i \\{ li.liurail} e-n, j.l-i 

i.l'jf. live le.dilv III ihe iihiv- 


izod by the cijual upward velocity produeoil by tlio l■eacti<»ll 
of the table; and these forces, whose origins and places o! 
iipplicutioii are alike so widely dilfcreni, are (a.^ foices), in 
every respect except direction, similar ami ciiual. And 
they ar^ so because they produce, in eipial times, eiju.d 
and opposite quantities of motion. 

Origin of ij 28S. The idea of “force” was iimloiii»tcdlv .>iknM‘-'l»d 
ilio idea by tiio “ muscular sense*'; andtlicrccanbdnoqMiTtimia^ to 
o ioice. vividness of the sensutivm of ctroilwe i‘Apciii ucc wlu u 
\vo try to lift a heavy weight or to open .i m.i . ive 
in this, as in* other cases, it is the of si-irm r h« 

fmd what objective fact corresponds to tin*, .-.ubiicilvc 
data of sensation. It is very ditlicult to ndliyc flic fad, 
certaiu as it is, that light (in the sense of fn-oihimx) i.- a 
mere sensation or subjective iniprcs.-.i ‘ii. .md im 
objective existence. A'^et wt know tii:if, bf'.idc thu,'* 
jradiations which give us the sensation of liglil, flim- me 
others, in eiiuloss series both higher ami loutr in tin ii 
refrangihility, to which onr eyes are absolutely blind. \ii»l 
the only difference between these and tin- ioiin. r ir, (.ni- i»i 
mere wavelength or of period of vibration. Siuiih.ily, i’ 
iji very hard to realize the fael that soniid (in the .-- ler i.| 
vio/ifc) is only a sensation; and that oiil-me* n- flsav i. 
merely a series of alternate compressions ami dd.il.jl nm.. ni 
the air, the great majority of wliicli prodm.' no -li*!. 
effect upon our ears. Thus because wi' hnow li u vm 
should seek in vain for brightness or uoi.si.> in tin 
World, familiar a?* our senses have remleied r,'. wiih lie... 
coiice[»tions, we are driven to iiKjuire wlnth'i ih-* idi.j 
of /o/Vf; iniiy not also be a mere .sugge.stioti of rulin', eoiiv 
Bponding (no doubt) to some process going on out.^nle w- 
but quite as different from the semsition wli’uh micv.? 
it as is a periodic shearing of the ether from brigl.liie.^^, 
or a periodic cliaiige of demsity of air from mdse. 

55 280. So far, we liave treated of force ai tiog on ,i ImxIv j 
vvithout iiKjuiring whence or why ; vve have refined 1 1 l!.e 1 Tlim i.s .i pmiicidar i 
first and second laws of molloii only, mid have lira, m.h ' but ihf urm 
only one half of the ]>huiiomerion. As mkhi, InovrvM, as bv .Xewlon's 
we turn to tlie third law, we lliid a new li 'ln «m-' «.n fii'- 
question. Force is always dual. To rrert/ idion tin le e 
aneijUal and contrary reaction, 'rlm-i tlu- v.i l,j'{ 
wliicli We lift or try to lift, and tiu; massive ^i;ale wi-n li 
W'e open or tr\ to open, both as truly exeit force upon '‘mi 
haiula us we do upon them. This lookimj; to the oili i 
side of the account, as it were, puts iiiatUr^ in a \ iv 
different aspect. “ Do yoij mean to toil me, ' s.ml . 
medical man of the old school, “tiiat, if 1 pull a ‘Mil-ji i* 
by the hand, it w’ill pull me with un eqii.d and .-pi.-.o 
force '1” Wlnaijhe w'lis convinced uf the truth ol this si.il. 
meiit, he gave u[) the objectivity of I’orcii at om i* 

2li0. The third luw^, in modorii phraseidogy, i-. i-" i'‘lv 
this : — 

Every hetweeu. two hodics is a sfnss. 

When we pull one end of a string, the other niil bfinj 
fixed, wo produce what is called tension in tlie .'-tnn-; 

When we jiusli one end of a beam, of which the other end 
is tixed, we produce what is called pressure tliroimhoiii the 
beam. Leaving out of account, lur the moment, the etieets 
of gravity, this merely amounts to saying that there i.s stress 
across every transverse section of the string or beam. Ihii, 




7 201. W'l niu-t huvv .'•a} a word in' lv\'» oe lim i|rij.-tiui; <*)b|#cuvr- 
of the oljiTtiVf lealili.-. in the phy-^i ‘.il w.»il«i. If \\i 
inquire, earefcll^^ into ilu- giDiinds we have for bUiiviii:: 
that matter (wlial'vu it may l»e) lia> obj-cliv" e\i leiiee, 

We liml that b\ 111 the im»4 eoiiviiicing ol them n v.luit 
may be callid llie “ coii'-eivatioii of inatler.'’ This iiUMii.s 
llril, do wlial we v\ill, wi* e.ninoi altor tlieiiia.'.surqiiautity 
i»l a [loilioii of inall'-r. We may eljaiigi- its folio, diiiieli 
sioii.*., ^tate ol ueerre itioii, A'e., oi (bv eliciiiical proce^.ses) 

\\t“ inav ouliii Iv .il'iM il .ip]>faiam i‘ ami piopritio-, bill il.'^ 
qitaniilv i‘i m.im ^ iim h iii'M-ii. It 1 , iln . rvpi'i iim ni d le.suii 
wliieh ha.-* led, b\ th*- .liil (*f Ih. b.jl.iiiLe, to tin- iliiuieiise 
development.* ol nioileiii rlieiiiMry. 1 1 we neeive tins 
as evidence of the onj'itivo n.di'v ‘-f m.iUei, we mii^l 
allow* ob|oi‘!i\i‘ uality 1 o aiiMliim^' « ! -.e Vv liii li w e limi to 
be I'oij.-aivod /// ///»' a> iii..'Ki I.*! ''oii.'si. rved 

Now t]j‘‘ie i'* no .mil tiling .i,-) mvativ:* m.i-s; lua^s i-. 
in rnatlu matical laneiim’e, a -ieide . -juaniit). ll< ijLe llie 
coi'Mrvalioii I't iimlio. dm. m.l i .iil- mi-l ile th* .'■.dim.! 


laiiiiii-, pj'oliutioii uj‘ Mpi.il qii.iiitiii - o! j.i..-iiivi‘ ami 

lag.itive iim.'-. tliii- Jwavine lim (.i! ibi.jie) .nm un 

( li-Umeil. Ihll tills ih- !i..tllli nt ( MliiVall»>ll n! 
laoinentum {V hhV. and of nmiu 'nt of m m; in, a. Tin. 
only oilier Liiov.o iImij.’ ii' the I 'l^ uai nioV'isi, v.hieli 

I .! i. ' 1 . CMp. ' r\i d, i^ 
y a- th' othi r 
I lout, i.> 't i( I 


Stresi). 


ml") m.ition ;r. to ih. ti lie iiatm 
V‘.’2 Wliell Wi. do ^.1, llm el 
and in a ciMiiph lelv .-at i- i’.n l'.<i v !ci 
. linoh* j||...( jiiee, \\ ll.'ti a I ‘Me. 
VM iglil W, has fallen ihloU ih a ^p 
Jl ll.ls ae.plileil .1 .q'l'ed e, w hi* ij 
* qiiatioi) 

' i ’ . 


of wi' it \vi . ad Mil." 

1 .V i j ■ ' .-.i'py Oh! allied, Trus 

I III * ' i\ <* oiil v a V el leilure > 

" le- •' I'l i- 1 - M ami 
» le ‘‘ 1 " w ard tie* e.o t li, 

2.M I is /.V . I. ’"V li.e 


turn* 


oi tl.i 

ex,.] 


I Mil II • 

.111' I !i.' e 
. I a e 1. 1 
I . (• o! t|.' 
.1 . (I'e . 


' Mitie,}, 
■ 'l..ae:-’,r''i 
eo I -I ' !h- 
!! ill 

the 


i ijM,; 
. Mil 


Ttiiuiioii 

ami 

pressure. 


j'n wljit'li n 

iVV.s ol Iili-tliilo .lid II t 

j .'l o"yii| inn ol “ lo' e -, 1 I e n I ' n; 

leprv'xiils the kiiuil,* < nu i;, anpi 

j-oieiiti.il I m ig V io.M, OI tile w. Ilk dniie !a .,i.iviiv ii[ton the 
.-tune dniiiig it- hill, both iie-ndo i.* ihiieh.iU e\[iiess leitl 
tiiiiiL:**, Jiavin" objeetivi' exia.-net' 

Hut the force ’ '.o) e dh d ) w hi' h i.-. .said to iiave pi\ 
d'.iced the motion. La- tin Vidie.' 

W 

/ ., il line /o' / . r '■ >i( ../■ (ffi'it’t, .il 

thtigyi.i conveilcd into Kiiietie em",--. 

In (tiller Wolds, il i-. an idy an i'.\|'i-("'Moii li i i 

i/' / /././» tihipy is (j iiji 'ti., .,f, ,i 

2'h'h An(‘tlier movie ol [Iie.'-eiil iliii tiie(.ist \\'ii m.,k. 
tills .still more dear. Tint iivinage spied wi’li wlinii 

ill' i*tv»ni‘ tails i^ ( 2S) / ;h It'.Vidi bi'lli .''ide-* o! ll.o 
I iHiutioii above by tlil.-^ (lU.nilil \ , n im ml 'iiim that JA ' ,, 
the time of falling, which we call A'* I^ave tin: ^ 

ns iinol her perfectly legitiiuale d'^diii In a )io.:i oiir meMiUa's, 'rma* 
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Here the (so culled) loieu ^api't ai.* in a Mia Il as uiouaiio 
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‘\u the case of the string, the part of the stress wliiili eveiy , falling .stone. 
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§ 294. The statem jts in tlio hist two sections are, in 
f.ict, merely paiticutai -ases of Newton’s two iuterpreta* 
tioiis of action in the wixd law, which have already been 
discu>sed (SS 165, 1C7). 

Aiiulvtically, tho wliolc Lil.iir is merely this: if s bo tho space 
(lc.scribo'.i, v llni h]iOL‘il of a , 

fir liv (h th 

the c»|Uti(iou of motion ^loimeti by the second law) 

/as- 

which fjivfs /■ as the time-rate of iiicreiisc of momentum, may be 
written in the new lorm 

givin*; /* u-. llie .s|»a«-».*-iate of im re.i-’'- kinetie energy. 

ji 29.”/. Ihit a more mfr^ be it a s|):u;e-ratc or a time rate, 
is not a tiling which has objective o\i.?lciice. No one would 
coiifouud the bank rale of interest with a sum of money, 
nor the. biith or death rate of a coii.itiy with a group of 
imliviiliml human beings. These rale.-> are, in fact, mere 
abstract numbers, bv the help of uliicli a man may com- 
pute interest per annum from the a.'iiount of capital, or 
tho number of infants per annum from the imoiiiit of the 
])()l»nlation. The grailient of temperature, in an irregularly 
heated body, is a mere vector-rate, by the help af which wo 
can calculate Ijonv much energy (in tlie form of beat) pas.scs 
in a given time across any us.signcd surfr.co *ii the body. 
To iittribiile ol>jccli\ily to a rate, i.s even more ridiculous 
than it would be to attribute it to a sensation, or to a 
thought, or to a word or phrase which we lind u.scfiil in 
charactei’i/ang some material o]»ject. 

S 29(). On the other hand, all these diltererit kinds of 
rates have been introduced and continue to be employed, be- 
cause they have hiieu found to be useiul. There is no harm 
done by retaining them, provided those who use them know 
that they are introduced for convenience of e.Kpre.s.sioii, and 
not becaii.se there are objective realitie.s corresponding to 
them. Mven such a term as '‘centrifugal force” is some- 
times u.sefnl ; but alway.s under the proxiso that he who 
einpbiys it shall remember that it is oidy one side of the 
Stress umli.-r wliieh a jiartiele of matter is cumpulled, in spite 
of its iiierlia, to mo\e in a curved line. IJut the term must 
be taken, like “ algebra,” “ tlieodolite,” “ Abracadabra,” or 
any other eoiiroinalion of letters who.^e derivation is un- 
ccrlaiii or niikuowii, as one and illdivi^ible, to wliieh a 
Certain delinite meaning is attached, and aslIa^ing nothing 
W'hatever to do with the meaning or dciivation of the 
word centrifugal, whose embodiment in it is a perennial 
moioinieiil: to the memory of an old error. 

297. The main ehuracteiidics of energy, e.s[)ecially from 
the e.\[)erimeul,d imint of \ii'W, liave alreiuiy been dhsciissed 
under Dvnamus ( 7 ./’.; and KNhia.Y ( 7 ./'.). Tint there is 
one point of impottaiiee connected with it wliieh comes 
more naturally herethari in eltlierof the articles referred to. 

Wlien two measurable (pianlitie.s, of any kind, arc eijui- 
valeiit to one another, their immeiieal expie.ssioiis must 
iiivolvj the ^aine fundamental units, and in the same 
manner. Tlii^ \< obvious from the fact that an alteration 
of any unit alters in tlie inveiv.e ratio the numerical 
measure of any «pi.intity wdiich is a mere multiple of it. 
And etpiivaleiit jpnuititie^ must always be expre.ssed by 
equal numbers w'Jieii both are measured in terms of the 
same system of unit-. It ap[iears, therefore, from the 
conservath/n of energy diiectly, as well as from the special 
data in 1 1 1, 113, that pt temtial energy must, like kinetic 
energy, be of dimensions [Mb-T'jj], 

Now it is inipossiljle to conceive of a truly dormant form 
of energy wbpse magnitndb sli^mld <lepeiid in any way 011 
tlu* unit time ; and we are therefore forced to the con- 
clusion that potential energy, like kinetic energy, depeiida 


(ill some as yet unexplained, or rather unimagined, wav) 
upon motion. For the immediate purposes of this artide 
the question is not one of importance. We have^^ibeon 
dealing with the more direct consequences of a very 
compact set of laws, exceedingly simple in themselves, 
originally based upon observation and experiment, and, 
most certainly, true. But reason cannot content itself with 
the mere consequences of a series of observed facts,, how- 
ever elegantly and concisely these may be stated by the 
help of new terms and their dehnitions. Wo are forced to 
inquire into what may underlie these definitions^ and the 
laws which are observed to regulate the things signified by 
them. And tho eonelu.sion which appears inevitable is 
that, whatever matter may be, the other reality in the 
physical universe, energy, which is never found unassociated 
with matter, depends in all its widely varied forms upon 
motion of matter. In some cases we are sure, in others 
we can as yet only sii.spcct, that it depends u|)on motions 
in a medium which, unlike ordinary matte^ has not yek 
been subjected to the scrutiny of the chenflst. But the 
question, in its generality, is one of the most obscure in 
the whole rungo of physics. In the articles 4^'OM, 
Attraction, Ether, will bo found nearly all that is yet 
known on this profoundly difficult subject. But to what 
is there said must bo added the remark that a state of 
strain of the ether, whether associated with tlie propagatioa 
of light and radiant heat or with a statical distribution of 
electricity, iTpresents so much “potential” energy, and 
must in its turn in some way depend on motion. ' . 

S 29S. 'riie remarks of Clerk Maxwell on the nature of Maxwell 
the evidence for Newton’s Jirst law of motion raise - 
(piestion, in some respects novel, but in all respects well , * 
worthy of careful study. Ho says : — 

“Our conviction of tlic truth of this law may be greatly 
.stn-nglhcDcd by considcuiiig what is involved in a denial of it 
(Jiven a hotly in motion. At a given instant lot it he* left to itse.lf 
nml not acted on by any forci*. Wliat w’ill happen ? According to !; 
Ncw-ttni’s law it will pt rwvoro in moving uniformly in a straight 
line; that is, its vclui-ily will remain constant both in direction 
and magnitude. 

“If the velocity ilu's not remain constant lot us suppose it to 
vary. The ch-mgc <»f velocity must have a delinite direction and 
niagnitinlc. By the maxim ihut the .mmr mum will always pro- 
ifnir f hr Sami' rftrb^ Ibis variation must bo tho same whatever bo 
ihc tinn- or placi* »)f tin- L-xpeiiment. The direction of tho change 
of motion must then-hav hr determined either by the direction of 
the motion itself, or by some dirpj'tion fixed in tlm body. Le* 
us, ill the lii.st plan*, .‘,u]>j«).se the law to bo that the velocity 
diiiiini.sln's .it a cD t.nn rate, which, for’thc sake of the argument, 

>\c may sup])osc so slow that by U(x experiments on moving bodies 
could we bavc <li ln-t(*d tho diminution of velocity in hundreds of . . 
ycais. The vdo.-ity referred loin this hypothet ical law can only 
be tho velocity referred to a p6jbt absolutely at re.st. For if it is a 
relative Velocity, it.s ilirection as well as its inagnitiulo depends on 
the vnloi-ity of tip- ])oint of reference. If, when referred to a 
<-ert:iiri point, the body a])pears to be moving northward with 
diniinisbing velocity, wo liavo only to refer it to another point 
moving iiortbwjud with a uniform velocity greater than that of the 
body, and it will appear to bo moving soutnward with increasing , 
voloeity. lli-iiec the hypothotied law is without meanings unless ^ 
w«- admit tlu; [(ossibility of defining absolute rest and absoln^ 
velocity ^ 

“It may tlnis In* .sliown that the denial of Newtou^a law is in^ 
contradiction to tlie only system of consistent dilitrine about space 
and time which the human mind has been able to form.” 

Thi.s is a good example of a valuable application of a Wnciple 
principle which, in its widest scope, is inconsistent with 
the true fouiidationa of physical science. It is, in fact, the 
exceedingly dangerous “ principle of sufficient reason ^ 
which requires for its legitimate use the utmost tolent and 
knowledge 011 the part of the user. ^ " , 

§ 299. But in all methods and systems which involve the 
idea of force there is the leaven of artificiality. T/w true aoSwi 
laws of motion, based entirely on experiments of the most 
extensive and most varied kinds, are those of the conserva- 
tion and of the transformation of energar*. With the help 



749 


MECHANICS 


of kiiieinatical ideas, it is easy to base the whole science of 
dynamics on these principles; and there is no necessity 
for the introduction of the word “ force ” nor of the sense- 
suggested ideas on which it was originally based. 

§ 300. Nothing beyond a mere mention has been made 
above of virtual velocities, and Of the so-called element- 
ary machines. These belong to the subject of Applied 
Mechanics, separately treated below. 

§ 301. The references which have been made to various 
grand theories,, such as action, impulse in general, ite., 
have been illustrated by simple cases only. For a detailed 
examination of these theories the reader is rob'rred to 
Thomson and Tait’s Natural Philosophy^ clia[). ii. Tn tlie 
same vjprk he is referred for the general theory of small 
o.sci nations," the “ dissipative function,” the igmuuiion of 
coordinates,” the treatment of “ gyrostatic systems " ami 
of “kinetic stability.” All of these Iiavo been exhibited, 
though in mere particular instances, in the prec(‘ding pages. 

, Treatises on Mechanics-. 

§ 302. The following works on Mechanics nro imlisponsaMi' : 

1, Newton’s Prinnipia (1st ed., 1087 ; latest id.. Chisi^ow, 
1871). hero, for the first time, tlie fnndanifrital pnnciplis won- 
systemati/ed, oxtoiidod (as we have .soeii) in a most vital p-niiriilar, 
and applied, liy.tho aid of a now iniithvnmlhail methoii nf iiiimkmisi* 
}»owor (b»sod entirely mi kinf*matiealconsiilorations),toinaii\ «.! Hu* 
must important que.stions of oosmicul and torrostrial dMi.iniirs. 

• Newton's sysgiin whs first touglit in the univer.sity of ; 

and, with hriof intervals, hi.s methods also have l»o«*u hal»iiii,ill\ 
kept holore the students there. From the time of .Maclaurin to j 
that of Forbes the value of the quasi -geometvieal methoiK in giving I 
a clear insight into the problems treated has rarely Imm'h ovi'ilooknl. 
In Cambriilgo those methods were of later introduction, Imt they 
still deservedly, tigure as a neeessnry part of the reading ot camli- 
dates for “mathematical honours." It is to he feared, however, 
that in some other British universities the study of Nrw ton’s 
methods is not jirosocnted to anything like the same extent. Hut 
the very reverse seems to be the ease in America, wliere, prohaldv to 
a consideiMhlo e.xteiit on this account, Jimthemuti<*al ]diysies is 
advHiming in a most remarkable manner. 

2. Lagrange’s Memnigue Jmlgfiiiur (1st ed., 17HS). 'riiough 
objoetions may fairly be taken to* the fundamental nu thod ol tins 
W’ork, there enn be no question a.s to the immense power andoiigin 
ality ofitsnulhor. His “generaliz(‘d eoordinate*^,” and tlie » qiintions 
of motion of n. system in terms of the.se, form one of the mu*,! im- 
portant contributions to the seienee since the ilays of Newton, ’fhe 
methoil of Lngninge, though he xvas not: aivare of the tart, i*< ivally 
based u|)on the consideration of energy : and wlien, in quite le.vnt 
times, e.Kpcrimcnt had shown wdiat are the grand laivs of ein‘igy, 
Lagrangc*s rnngnificent mathematical methods and re*ailts w.’ie 

for translilt ion into the new hingmige of seienee. 

8.’ Hamilton’s papers in tim Phifosophirnl Tnfiisarfi,>,)s fur 
1833 and 3834. Hero the princi]ilo of vniving iielioTi, .»n tlu* 
characteristic function, wore first afq»lied to’ meehanies ; tl igh 
they had been given, .some years beff>re, to tlie Ih.y.il Ir^h 
Academy, in their 0])tieal appliVjition.s. (Jrand as have lM-en flu- 
extensions of these new ideas mado'hy Hamilton ItiiuM li, .md by 
many others, among whom .Taeol»i and Liouxille ni.i\ l»f . sp.M i' 
ally nientionetl, they have been mainly in a pmely imrli.*- 
niatical direction. We w'nit for what ejimiot ?iow he lon;c drl i\. d. 
the coming of the philosopher who i.sto ttdl n.s the tnn* --.fl 

bearings of varying action and of the characteristie fum-tiim. 

• 4. It to these we add some of the works of Ualib-o, IIiin'.,. h-, 
.‘Buler, Maelniirin, and IVAleinbcil, we. have the great laiidinuK'* in 
^0 history of tho subjeet, ns distingiiisbeil from it.s developiumi. I 

6. The mere emiineration of the more important drvi l.q.tn. nts 
which the subject has received, as ilistingnishoil from tin* abv.dutrly 
Uew grand ideas And methods introdtieed, wouhl re«|Uite a b-ng 
article. Brilliant exanipb*s of what may be done in ibis direction .nv 

S irnishcd by Stokes’s “Ueporl on Hecent Koseareltes in IhdiO- 
ynamics" and by CayleyA “ Reports on Theoretical l)vn.nni« 

a nted in the Ih'ifish Assnei/tfiov Ikports for 1846, and foi 

1862). Tliesc should be consulted by every student ubo 
desires to trace the growth of the subject. They have bei n ^ur- 
"ceeded, in the same Reports (1880, 1*881) by two excellent snm- 
'mariea, by Hicks, of “ Recent Frogress in Hydrodynamics.” 

But Laplace’s Pois.son’s Mecaviqiie, Poinsoi’.*; 

ThMe Notmlh ih la notation^ &«., more or less parts of tin* 
immdiate onteomo of tbe period when Fmneo intellectually dwaifod 
, the vest of the world, are still of far more than mere historic value. 

‘ For tho £nglish**reading student of modern times, the work of 
Thonuon and Tait will bo found suitable. Tho authors nf this 


work claim' the position of “restorers,” not of innovators; and 
they have (since 1803, when tho fir.«t short skebdi of their work 
was puhiished) striven with success to re-establish in Ihitain 
Newton’s gnuid yel simple foundations of the .subjrej. But. thi-s ■ 
foundations, as stated anove, are only tenip(»raiily the bi*st, • 
have not, as pH, anything nearly .so good. 

Other modern works of value are the Anahitir Merhanin.’^ the. 
late Professor I’eiree (Boston, 1855) and Kin hhoir.i rvrlt'svn,fi .> 
iibrr MalhcmafiHchr Physik (U‘ips,ic, lS7r>>. Both are lather ol the 
nature of rolleetioiis of short ;n‘aHse.s on spe. i.il tlinii 

organized \n1io1cs, 1 ) 11 1, both will well repay eaiefnl ivading. This, 
in the ea.se of I’eiree’s work, i.s remler(*<l o.xtrenieli pu/./ding and 
lahorioiLs hy the poi-nliar notations and moilcs of lefeivnee aUopted 
by the autlmr. It is partuularly interesting to .study the \N.tys in 
xvhii'li tin* liiudjnni'iit.d [»rineiples aie introduet'd in I]|e^^; >\fnks. 
and to ennipaii* them with ilie cfirresp-inding p.irts of tlic works ot 
Ni'wfmi .'iiid Ligi.ing*. J,agi.ii)g(*, I’miie, and Kiri hlndl (onstimi 
e:n*h a .sy.sfi m .i-. Irci* fneii an \ f Imi*.; blit analy.'-is as jiossible, 
hi fact Lagr.ingi* pn l.n* -* bis wmk b> tlij* eli.inu’telislii*, stat«‘nn*nt, 
“On lie troU\eia jmliil de Kl'Oncubins rj*t, ouviMgi'. Lr.s InOliiides 
que ,i'y e.xpuso lie d* nninb'iit ni roiisi rnetioiis, ni nii.-tonm-imms 
g«*onietri«[nes <>n mrt h iinnie inais .si‘iili*in* nt de.s operalion.s 
alg**lirique-., assiijel I ir- .1 iirii* m in-be r-'giilime «*t nnilonne. (Vux 
qui ainieut 1 iVn.ily^e xiiiont av<‘c pliioi la Micbaniqne m ilevniir 
nne iiouvi*lIe brsmelii*.*’ .... Ht>w in wi* liavi* eon‘'idrred it ex- 
pedient to (liHer from .sm li an \ , a glam-e al the jireceding 

pages will .show. 

A part i)t the detailed woik of of fin* examplc.s above 

.given in Ihjnannr^ ol u PutiiHr lia-. n iaki*n ftem tin* ideim-ntaiy 
tieatise (with that title) <.| 'I'.dt .m l Mi. l,.. Tin* English r»*ad« r 
who wishe-i to pniMi'* element. in St.itn*' m.'V pn.liiiiblN emisnlt the 
tre*iti‘^e of Minehin. Tin* biglier ]..iits .m- ilni ii-si-d in the work 
ol Soniofl, I'/icoyf t iSi’lr' Miolnnnh ■ f.' ipsK , All e\i*e]Jent 

iiitiodnefmn to tin* uso of (ii iicnh/ed Ct.oidiii ites be» n jejb- 
lished b\ AVatson and Ibiiburv (l.s79). On L.iL'i.iinje s Oem*vrd'/td 
I’qualions the .slndmit dn»nld .dsn leatl m Al i\weH\ Tr>'ntt (»/• 
EhHrit Up (Uhl \nv\ \\ . i\\.\y v And .M.ixwellN i-rn-f 

treatise on MaHor nml Mithoo j-lmnld In* in tlie liatid-. nf rN*n' 
one eoinmeiicing the .siibjret. 

Analysis or *1 n i* pj;j i i dim; a i: i h r.r. 

Nkw'ion’s Ijaxvs of' Monos, tritf, f '<nii no nf \ os, n nil'll /!< fio' / > 
of ih>' orf/rlc, sjji 1 1 :*>. 

KlNf*M\n(S: /•(»>*//,/!//, ] 1 10; K i m 'nofirs tf Pnmt S-- -p) 70 ; 

of Pht, IP PhIUi'i ))! <t< nn n /7n,/, , 1 71, ,./ /.'/ //o' j ./•/.,, 

7o ; of Jhf rnoii.Jp /’ 1 ;^ St 

Dxnsmks ok a l’\i;inir;: C o *•/ ^ ,-r/. n»; 

Forthi'r Horn oo'nf'i >ui t} , '/,•/•/ /(/»n ,i .]/,(,<, i. j 1 1 } 

110 ; Fn'<l(ioi, l*Ji)-l‘.^l ; NV,//.. v ,,t o /'z//m’>*. 1 *.;.' J'.*''*, 

h t III f IP-S of If Poff'i'h’ Oif’ n* npif/i’ of FfiiJiiii 
IloflstotO, Pi olo/ino, (fl>'n>lO(i/ OlOl /! V/.sO,/ /' ,,f,tfn.i I, 

120 130; O'lfh Too /»,,//. zs ,p I'lmion i/Vz-. tO'u I.' - 
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110-M‘.>; 77/e /:,oH,o^', .hm.o , .;A‘ 1.' » I : A .</ z’ 
I'orfo'h’ fji ih Pit I ! U 'no n O } I '• ,l'l n , i> ^ I n' oi I ‘ 'i ; n , ,< / 

i’oof(\ /Violnionis^ J'orp/n'i ( \-!i^l t o • n* . />/'// ■' n’ 

vjJi l/iiiil /.oil, Kr ’ . > ./ To << m .1/ I >,f -s 

[^.ItO'imil V .\/oi'/t t /O' , I '//fZ ///-.', ' I '',!/! p I' r /‘i I'O ■ : 1»',1 

173; hnof/is nf , o.iuio / ir;»; 

f/f/jiorf [f’o,tf'/n ni's' Sr'i'i,’ „ i.f J,i ./ Son'' / n .*' ,, /'n 

Jjji 1 .sO I'.M) ; / J p no III 1 1 ' nf o // . 1 / P 1 ,'f > i', Du 

{/vf /filth) I)/ to Siofn'l, .X'-z,' |Z-../ ^ . .*;///. / 'f'.i.n 

f/t'i'i'inl /•.',/ i/nf O' 'i'\ Jjc l'.‘l ]'.* 5 ,1(1 2 i 1- ^ a 

)'til/-.//l (\<n,il/!0't> , :'li 

Srx'iH’.sof’ \ I’l'.ri* s..i ID , /:..: n ..7 r, 

J/h)lli/Of\s y'Joii/'/.l, I'.iO/i / ' S ( / .'S,f.,f >,'il{ / I ,'/.ll'.,i ‘ji7-- 
‘^.33 

Kim I ir.s OK A Rich* Sul ID ; ,1/ -// >f f O' / f,o , Tlo'.-rp/o, 

f 'oifljino /)il J'f/oi //! ]/ O' , Jh'D,' I't nln.’/'i/,, /!<>'! /"o 'f O /}o ^Sio/. 

hitf nj hfifo'/'i , Mil/ lO'.i olinOf /' /. / I'n' il't/'f' s O ./,! So' / ‘ • V 

^ o./sZ/*/// //(»//.s, {f/n f, f !',/'! -> ^ e /'/ 'III o! u .n , ‘Jit 1 •.',', 7 . 

Stvtic.s of a Ohms : ('•ni,,,o f o'riiorp. f’ofrmtrp o/‘ I'r /'-,*i,; 
Shi'.lptli, /\,0'fir Aiio.'vi , fhoi.) Sf/'ifi'loil (),/. h',' 

5;i^2r»s ‘JIM. 

KimticsoK \ Oil MS' ; Jl'orr l^/'i‘t < /irfoo), Mf/shnl y ' /, /'}, f 11 
trifh fin,' Ihol /iop,/!,-^) n L'>nfi,! //^z''e. 

>Jn5 2(15 -27' >. 

j OXNAMIos uK r.t.Vsin' Sot ID; ID r7//v ,/77z/ Tor^h''' of fC'irp, 
Pi'}ifl))ip if J'l'tnk, (iscilh'finn if FJm hfriV'/, / ■- ' ‘rfoiu of 
Di/I i /oh /',s // /ol .S^thrres hi/ h' 1 ,'itj ova l'.j'*i'f'}' Jlp,ftt"ifnfir 

/W.so/ri\ 271 2S4. ' « 

(h:M*nAi. ('m\*-ihi..i! \ i KzNs AnorTFocrr ’ i- iAi i cv: Xrv'fnii'fi 
lih'a.oj /•’#/■«■*’, (fi'otni of^hc f'niu . fill .V < s*v, tit Dz-.- Phi/siral 
Pf'ohtii’s, 'I yop .\iifi/i'p Ilf /d/zi', /Az/'’** 1)1 D-* ’.*'••■'/ 5 Poii'ntiol 

Enrrpp in I'f.s Xoturi' Kiio^c, t jxuyD on J ,, rl True Lnirs 
of Motion, §§ *2.S.^z 2'.(0 • 

References to AuthorUofnr D'o , ' 301, .‘iC’Ji 


{V O. T ) 



<oO 


MECHANICS 


[appitkd muchawios. 


APPUKP MECHANTCS. 


1. Th<» prrtpth'iil A|)plioation<( oF nu-pbaiiios may bo diviiW into 
two rlasar-j, lArfonling as tiu* usspiiibla>;e.s of ntatpiial objects to 
wliieb they ret.ite aie iiitpiuh'd to remain fixetl or to move rela- 
tively to e.'n U other, —the f'lMiier class beinR com prohendeil under 
th'- tiM-m “Theory of Stnii'tiiri '/’ and the latter under the. term 
'• Theory of Machines.” As the details of the tlieory of fetructurca 
are dealt with in other articles, it will he treatcjl of here to sueh 
extent only as may be ii". r ssarv in order to state certain general 
principles applicaMe to \ll tlice subjects, 'fh'- greater part of the 
article will relate tn iim< Junes. 


PART I (H TldVi: op THF. TUKcHlV OF STPJTCTrUES. 

2. Sitppo'-f -.f' -F\ciy stnicfun-, as :i wliolc, is inain- 

taiiU'd in e.jMdil i iom h> tin* Joint a< tiMM of its own ir. of tin 
/c././ or .ijiiihc-l to it fi'Mii Mitlioiit and tending to 

ilis|»l.i.'e it, and of tin- rr^,sfn tirr ff the niati-rial \\hi«‘li supports it. 
.\ stni. tnr.' is ^ii|.pniit d .-’.tliei li\ u-sting ou the M»hd eiiist of tin* 
earth, .is hnil lings do. or li\ lloitiii',' in a Muni, as sldps di> in A\ater 
and balloons m air fin* jii*in(‘ij>lc ; of (he support of a lloutiiig 
stnndiire fonn an import mt ]»air I'f ilYi)i:n\n eii \\i<-s /*.'•. Tin* 

principles of t ho siippoi I , .is .'I \h"li*, til a •strnetuie letting on tin* 
hind, an* sotir nlt-ntii'il w ith I hose Avhn h legnl.-ili* the I'lpnhhiinin 
and stahihtN i>f tin* sevor.il ]iarts tif tliat ‘^inn tui’e, and I'f which a 
snmniary \\ ill ]>ivs.-ittl\ 1*.* gi\tn. tint tin* nnly prim iph* whieli 
seems to n*ipiii«* sp.-. i d m“ninm In*].* is on.* wlii.di eoniprehends in 
oil'* statement the jniw.-r Imfli of Inpiiils ainl of looso eaith !•» 
sujgiorl ''tnietures, .nnl wliieli was first demoiistiated in a papor 
“On the StahilitN of I..».«se l-Aifh,” hm I Io tlie Iloyal Sooiety on 
tiie ItMh of .Tiiiic I'^rei, .and piihli'sho'l in th(* P/n/n'<nph/rttf 'rmn^i- 
for tint yeir. vi^ 

la't Fj re]>rev.'nt On- \'ilglil ol the p"illnu nf i hoii/onl.il stratum 
of e.arth whi' li is di-|«l|.-id hv thr f'liindat i<m of .i strnetnre, S the 
ntnnwt weight ..f that v^rln•tUI•• eoii>i-st< ?itly witli tlie p<i\\erof the 
< .arth to resist di>pl n* ment. <;! tin- aiicli. nf r*'pos<* ot tin* earth; 
then 

' 1 ^ >in ^V- 
, I -- ^1110 


rC 





To apply tills, ^o li'pi’d's. 0 mu - 1 ]..|,M.h‘ -.o, .nnl i hen 1, .is 
is well known, 

.T. f I Ilf ft Sfiiiiii‘1 , iii/ii <*(■//,« t I I/I III i/'t Put'i'i. - V 

struetnrt} is eomposed of pirri'i, vij. h iis the sioin s ot a building in 
masonrv, the b-Miiuof i tnni'cr tiMiiie woik. the furs, ]ihites, and 
jiolts ot .an Ir-’U hii.lgc. Th<'‘*e arc emm eted at theiryo/z/Zv 

or -ipt.iee-; ol tunl C'lnt.i.-t. ••iihci l.\ siin[i!t pit s-ine ami fin-tnm 
t.a«. in nnsotirv \, ith uioi! .i m- u itlioiit un-i t.n i, liv pi . ssni** 

and M iht 'ion . - -u mi -un \* w itli ’ciio id -u iih h.nilciietf nn»i t.ii, 
.and tlmh-rw’.id gdin*'. <u l.ylli' vi^isi un •• of ./,,/./% of ditfeient 
kind's, '.viicthcr mad-* ’-viinaii>.nt tlo fonn ol tin* jt In* .is tlovetails, 
noU’ln-s, iiiorti-.-s, ami tem.ii- ' ■ t.i-leiiiiig pieces (.as 

trenail-, pii's, spi|<cs, nai!-. }h ws, tti.'.t-, livet-., hoops, 

straps, and "-i k* ts\ 

4. S'lih/fi/i/, SfifVih"^, - \ strU'diire inav he 

d.aniagfd or d- stroyi'i in thn*' t. )iv wiA/, , ,4 its 

]ii>'.a-i fmm tlii-u in,, pci jio-il i.nis i<d.i ! im I\ to , ,i, h ,,i h**i t»r to tin*. 
c.irCn ; -•.iiidlv, \iy r^i'i.ff'fit, I II ,t ,,*i ,in<- or o. .p. .>| pic, cs, 

owing to tliei" h. ing ni-. lid.- to pj.„i\c ili, n ptop.-i slnp, .. under 
the p!.--,nic, will, li !h--v iil.j, *..d ti.iidlv, hv I'riiiliini of 
one nr more ot thoso ]iic<es. 'flie powi 1 of ii'-i-ting displaeinm nt 
eon^titnt' -s ‘^ffihiJi/n ; lliepow, i' of ,.n li ],ic. .• to di'stignn iiient 

’s its ii/i ff'ii '-'ft ; find its jiowcr to ii-si-t hi* d^m'^, its s/ri’nf///i, 

."v (*i,nflifuiijf nf stnliPifii 'rin* [Main ijiics of the stability of a 
striK-tn-c eaii he to le.itiin * \:. ni inv» sii-ai. .] indept mlciilh of 
the stiffiuss and nfi'-ngth, liy .1 - ninniiL'', in 'lie In ( in -tiiie, , tfi.al 
efieh pieec I/h rorijUi nlli. i -ii! to 1,<- sal’,- .igiiiisi being hiokm, 
and stiffni'cs suMl- i' nt t', p!< \< ni d-. In In*' disfignied to .an ^•vl^'nl 
ine.-irisi.t.*nf *M* 'i f ) .• pni I ..dtli- * i n< r ns e, I.y t Ic* ..j , it.-sf f.o , cs 

whif h ar*- to i.< p. li- I ! i if II iit i m tint, ,■ i ii j n-.a* of tin* 

stni' tnie to },•> n,,,i:d ir;* -1 m < ipiiiiliium h,' 1 m\ iioMfs gios- ; lo.nl. 
eorn.-stjiig of d-io.', ij ,ni*| of the <\t,iiiil pos,m,. applied 

to it, halan'O-l hv tli . .* or pie.^ p, lMt\\e,ii it 

find tin* ennticoii,'. - p- . : m i.i In t In- in'-aii- of deteraiiiniiig the 

iii.agiiilude, f'i,..iti,.n, ,j. 1 1;,. , i .,,|j ,,f i},,. ifM^t.uie. r< ijnin d at < ;ieh 
joint in order to proilne*- . .jnj'!l,i ium : .and \]\t‘ > ntnft/initt: nf .sfiffu'/t/i/ 
are, first, that tlie. md. se. oi.dlv, th.at llie *//,veZA»//, of tin* 

resistance ro'piirefl at eaeli j iint -hail, under .all tin* v.ariatioiis to 
whieh th« load is subject, hefncl, .is the joint i-i eap.ihh* of excit- 
ing, '■■conditioea which are fiiltille.l hv-iiitrihly adjusting tho figurcH 
and posithiTiq of the jidrit!. in ! ..f the'gio-s lo,ld^ <*? tin* 

].i*-eev4. As for the 7>7'»//.?//'/d,* . ‘ ■*<.( au'’,-*, jr \<i limited hv coil- 

lifi^TP, ot I^ahiiily, hut -d -ti. ngtii .ami siilVniN 
d. Privcipl^ of Lfimt Rrsistnnce.- AVbere more than one. .system 

resist.'in"es sre aliVe c.ipahle. of Kalaueing the snme system of loads 
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applied to a given structure, it has been demonstrated by Moscloy 
that the smallest nf tho.se iiltenmtivR systems i.s that which will 
aetually be exerted, — becanae the resistances to disrlncoment are the 
effect of a strained state of the piecfi.s, which strained state is the 
effect of tho load, and w hen tho load is applied the strained state 
and tht* re.*iistances jiroduced by it increase until tho resistances 
acquire just those magnitudes w’hieh are sufficiont to balance tho 
loud, after which tliey increase no further. 

This principle of l«»a.st. resistance renders doterminuto many 
problems in the statics of .stnicturos which were formerly eonsiderell 
tmleterminato. 

7. llelnthim between Pohpjons of Loads and of llesi stances, --In ii 
sfi uctiirc in whii li each piece i.s supported at Wo joints only, the 
well-kmiwii l.iws of .stafies .show that tho directions of tho gros.s loud 

each piece and of the two rc.sistnnec.s by which it is .Supported 

must lie ill one ]»lanc, must either bo parallel or meet in one 

p(*inl. and must hear to each other, if not nnrallol, the proportion.s 

• »f the si*Ies of a triangle rcsjioctivcly parallel to their ilircc.tions, 

and, if parallel, sin h proportions that each of tho three forces shall 

he proportional to the distance between the other two, -all tho three 

*listances being measured along one direction. 

I Con.sideri ng, in the lir.*'! jilacc, the (*n.se in which tho load and tho 

I tw(» resislnncea liy w'hieli <'ach pii*ce is balanced meet in one point, 

I which may ho called the centre of toad, there will ho as many such 

■ points of intorKceiion, or ceiitre.s of load, a.s there aro pieces in tho 

structure ; and tin* dirci firms and positions of tJio resistances or 

i mnlual pri'Ssurc.s exrrtrd hf*f.w(‘cu tho pieces will be represented by 

I tlie sides of a 

polygon joining 

those points, as 

in fig. 1, when 

1* P P P 
^1' *2* a* *4 

represent tlm 

eeiitrcs of lo.ul 

in a struetnie of 

four pieces, ami 

tin* sides of the 

1 pnhf/on of resist- 

1 

I repiesent lespei*- 
1 tively the ilircidioin nnl position, of tho resistances e.veTteil at tho 
I joinrs. Fiirlher, at any one of the centres of load let PL remesent 
I 'the magnitinle atnl diiectn*n of (In* gloss load, arnl IVr, IV» tho two 
li-sistaiicis by which the [»it*cc to wliich that load is applied i.s 
I snpporte*! ; tin'll will tln*se throe, lines he rosiicctivoly the iliagonnl 
j ainl sides of a parall»di>grani ; or, what is tin* .same thing, they will 
i he equal to tin* three siiles of a trianglo ; and they nmst he in the 
' sann- plane, although Ihc sides of tin* ]»o|ygoii of resistances may lie 
I III ilifTereiil phiiie.s. 

.Vceording to .i w»‘ll-kno\vn ])rini‘iplo of statics, hoennse Iho loads 
or exfi'inal pre*-snns &c., hiihmce each other, they must he 
])roportional to the sides of a closeil poly- 
gon drawn ies[»ei'iivily ]»arallcl to tlieir 
’ ilirce.tions. In fig. 2 construct such a 
j pnhftfov of hn ids by ilraw iug tho lines f.,, 

• kr., ]».aTallel and pniportioiml to, ainl 
! joined einl to einl in tho order of, tlie 
I gr*»ss h*:nls on the pieces of the .stincturc. 

; 'I’heii fiom tin* pioporl ioiialit.y ainl parnl- 
' leii*^m «*f tin- lojul ainl the two reslsliiUees 
I .n])plied to ea* h j'icei* of the strncturn to 
I the three sides ot n triangle, there re.siilts 
I the- following thcoinn [originally due to 
j Kaiikine] . - 

' // from the a mile", of the poliffffln of 

I tnnds there he drmen lines (K|, Jllj, &C.), 

,.irh nf trhieh /s- pnnttlvl to th-c resistanes {at PiP.*, kii.) exerted at the 
' Jninf hjir.ei, fhi pieees to whirh the. two loads represented by the 
; eniifit/ntots sifh . n/ the ptdt/ijou of toads {such as I.j, L.^, kc.) are 

• itj/p!nd; thf •• u lit till those lilies meet in, one 2 H,iHt {0), and the,xr 
fe,it/fhs\ ot fo ''ll, rd f mill that pioint to the angles of the polygon, 

I irill ,'e present f/o miKni dudes of the resistances to 'which they are 

I'espirtirrhl panilhl. 

I Wln-n the l-iid oil one. of the picce.s is parallel to tho resistances 
j which h.ilaii' ** il, tin* polygon of rc.slstaiices ceases Io l)c (dosed, two 
>f tlie .sides hi eoming parallel to each othpr and to the load in 
(juestion, and e\tt*inling indefinitely. In tho polygon of loads tho 
direction of a Ina*! sustained by parallel resistances traverses tho 
point f). 

8. now the KartKs Pesistancc is to he treated . — When tho pivssiiro 
I'xerlcd by a struct me. on thn earth (to which the (‘iirth's resistance 
is equal ainl opposite) consists either of one pressure, which is 
necessarily the resultant of the weight of the structure and of all 
the other forces applied to it, or of two or more parallel vertitjal 
forces. whusK amount l)e determined at the outset of the 
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fnvpstiia^Htioa, tlm rpsistanpp of tlio oarth ran h.* tn-afnl as nii« «.r 
iiioTO ujnmrd htvh applicil to the stnu'tnrr. Wwl in otlier cases the 
earth is to bo treated us one of the pieces of the struvhir(\ loaded with 
a force equal and opposite in direction and ])ositi(ni to the resultant 
of the weijsrht of the structure and of tlio other pressures capplicil 
to it. 

9. Parthl Polygon,^ of Jtcsistnncc. --In a structure in which tbero 

are pieces supported at more than two joints, hr a polyi'*!!! he con- 
structed of hues conn ectin^t the centres of load of nu'v eoutiniioiu 
series of pieces. Tliia may he railed a /tarlinl /./' /v<./v'n?/r/v 

In considcririfx its properHes, the toadixt rnch rrntr.* oi |i..id is to }»e 
held lo hirfudf the resistances of those jjtints wlii. li .nc nttf rmn- 
prcheiuhsl in the partial judy^^onof resist a iiccs, to wlii-li I In* f hroiriu 
of sei'lion 7 will then apply in every ivsprrl. Mv i Mi^tnirliiec 
Mftveral partial polygons, and eoiunuting tlu? ndatious lirtwrni llir 
loads and resistances which are actermined hy 11 :i]tpli«‘:itiou nf 
that. th«'orom to each of them, with the, :ii<l, ' iuris-;;nv, •>! 
Arnsrlr^s prineijde, of the least resistanfc, tin; whol of iIm* n l.itioi'M 
amongst the loads and resistanccM may he found. 

10. f.iifc of JWssitrrs — Crnfrrs amt Liar dj -'flu* /t h' 

ofprrssuirs is a line, to which the directions of all Ihe lesisl.mrf**^ lu 
one polygon are hiiigents. Thu centre uf rrm'^itanee. at ;iuy ioiul is 
the }K)int where tholiiiu representing the total nsistanrr r\-rit,-d nt 
that joint intersects tho joint. The ///ic o/ ;v’.sAA/;/, r is.iliuf lia- 
versiiig all tlie centres of resistance of aseiie^of joinu, iN loiui, in 
the positions intermediate hotweeii the actual joints the si i lu tiire. 
being d(dermiucil by supposing the pieces and tludr hnds to he suIj- 
divided by the introduction of intermediate joints ad intiititur,^ 
and finding the continuous line, curved or .straight, in which llu* in- 
termediate centres of resistance nro nil situated, however <ric.it 
their nundter. The ditferciico between the line of ic>isian<‘r Miid 
tho lino of [ire.s.sures was first pointed out liy Mosi K-y. 

^ 11. Stnhilitifof Posit ho, and Stahiti/y of Fr}rti,oi.—'['\\i^ rc^i-f- 

aiiees at the several joints having been d< tenniiic«l by flie ]uiii< ipN -; 
.set forth in sections (5, 7, H, 9, and 10, not only under f he oidiiiarv 
load of the slrneliiro, but under all the variations to which tie* !o:i<l 
is subject as to amount and distribution, tin* joint ; are now’ lo I.** 
placed anil shaped so that tho piccc.s shall nol nl,i(i\o div- 

idai-einent under any of those loads. Tin* relative di-.(*l,iceini nt of 
tile two ]>ieces which abut against each other al a joint ma\ talo* 
plnee cither by turning or hy sliding. Safety .ig iin>i <li qd-i'-em.-ni 
by turning is called stohihty of position ; ‘..•ifei N igaiii-f diq»l*i-.' 
meiit by sliding, sffdnlity of friction. 

1*2. Comlitinn of Slahil it iH\f Position, — If tin' nialei i.ils ot a strne. 
tiire were inlinitejy si ill and si rung, stnhilily of pov-iiionat inv.!<u:il 
would he in.snrod simply hy making Ihe centic <>( r< M-ianc.- i.dl 
within the joint under all po.ssihh* varialiou';, of |,).<d. In ord»*r to 
allow for Ihe liiiilc slilVness and .slreiigth of niatcriah*. iln* di-; 
taiice of the cenheof resi.stance inward from Ihe in a’t**.! eih . id' ih.* 
joint is made to he.ir a tielinite piMjiorlion lo the <l(M th of ll.c jomi 
measiireil in the same <lircetion, which ftropoition n Iix.mI, .otiu'- 
times empiiicully, somclimes hy (hcon liiMl deduction fh.m tho 1 iW'; 
of tho strength of materials. Tliut hsisf di-.i-uicc , dl,',! I v 


II ihe joint he provided eithor with proj.*efinn‘ md v‘erc;s(-,, .nrh as 
niortise.s and tenons, or with fastenings, such as pins or holts, ^o ;m 
to re.sist displacement by aliding, the .piestjon „f thontniosi amoinit 
of tho tangential re.siatnnce CQ which it is capable of (*\erting 
depend.s on the strength of .such ]»rojertions, ie« csscs,*t»r fnstrTiings7 
and belongs to the subject of .strength, and not to that of stal-iliVv! 
lu other c«M*s the .safety of tho joint af?ain'‘t displfl''cnn'nt hv sliding 
dopeiiih on its power of exerting friction, and that pov.f'r di p"nds 
on the 1 iw, known by experiment, th.ir tin- lii- ti' n !■ fi-ct n 
suilaeia hc.ars a constant ratio, dependin'' iln- hiiiiim r,r iIm* 
.surfaces, to tie’ force hv which tllev are pp— f*d to'/ethn In oidi j 
that the sin laces whifli ahiii at tin* Joint .IK n»:i\ he pp s'-!-, 
together, tin* p“ist.inci* rcuniieil hy tin’ condition'' <<1 ' unilil'i inni 
(.’It, rnn.st he a flnnist and nol a poll \ .and in that .*.1 the Inp.- h\ 
wliich tlic siirf.i.'. i arc prevo-d togctlicr i.s i*«pial ami opj ositc to ilic 
normal componcni f tin* icsistaii Tin* c, mill em •fstahililv 
of fiiction IS ili.it till' lam.M'iiti.il comp crit fpi'.r th.* psiKf.am 
required shall m»t cmmm'i) the tiiflion dn* lolli»* mnm.il ■•omponent ; 
tint is. . hat 

> /’. ( r, 

nlnrc/ denotes the r,'rni'-ii of <ir f>'tr/it.n foi the siirfac ; in <|r.e‘-lion. 
The aiigl t’lm.tait 'slhc llii ienl (d IhlIioTi is dilhal Me 

ntifjfi- of y, mil- vpi's-fd ‘'\ iiil'Din - 

f/> tan - ‘ / . 

Xo'*. i'ii 1 1* . Ian ^ Vi 1 1 * ; 

‘onscqucntlv tin* eomlirion o|’ ^i.ihihl \ .d finlmii is fnirdlcd if 

that, i.s to say, \i‘ f./o’ o/ditjon'o '>/ <//, •. >p; irr ,f -tf thr 

dor i oof i .! rt ‘ it fto' ort ilr o/ n'posr \ alid I [i idltif.n might 1 
tullillcd limler all pos dde liiii.ili'Uis ot the loid. 

It is eliielly in iiM-i'!ii V .ind • iitliwmk rh it --t.il.ilit v 'd' hi 
reli‘ d on. 

II. Ffoti/l/fif of Plot O’ I , o ll ,t I III I -I of loose 

cart ii .ip‘ f(» I > 1 * t ev.n d' d .’s '-o III j • . .il iii I ; ing ng t iiist 

r;o h other!!! joinU m .ill p.. ’.lUe p.t'^.nn*,,, ■md 'h p» mhng for 
lliiu St ihilily on fi]e(i,.n I'li deti nmn wlnlln i .i m.i-^ot i.irlli 

Is -t.ihh* at a gi\ , n [i"inl, iw ihit pini t t'l lie tia\eis'd hy 

plam s in ill p'*-vihli* po^ii imi *. indditinnim w .he li pn-it ion '_,ivts 
the greati ohli'iuit} ’o lie* tid il pp smip* e-.i i p ■! hi tXM.- n tie* [ir^r- 
lions ot llie mass w Ini h ihut ig.imsi , i, i nth- i -ii the pi I’lie 

eomhlioii ot ‘-tnliililv is ihil llii-i id-lii niu slidl -nd imeni the 
:nigh* Ml f I ]M»se oM he i*ii l ill. 11*'* I Ii llt'i s I I I h IS I niilpiCiile 

deMlopnl in a p.lpi I* “ I hi tl"* ‘'^lahl'.n -d l.miM- I n’l,' alie.niv 
< ited in -.ei t. ’.1. 

I."* l\fro!lit l^i’i’ifo of I Ml*. 'I"llli'he ' 1 , • d to 

.1 -v-t« in ot lOMhimih’, P ' I .' II '.'M 1 1 1 • 1 SI . Mild 

fi'^iiP* he .i.n'‘tiii M'l l>y MM .111 % "I I •> el 'iiii.iles, 

' • ' Pni',iil I . i-r 'di'i'pie, ,md eiiJ i t .-'.'le !l) II III. itg Imm 

il*'- IiFsl .s\ -f( ni in I.-' t inLOiI*!! iT \ oi i.hiepiii \ , I'lif -n I. j.ip I lo Ihe 
• oMi'din.'t-'S of I he In f lejiii lint t"l i. )i p'-iijt in ll'eln ! “iiP' 


Moseley the tnodoius of stahitity. dlie following .in* 
ratios of Iho modulus of .stability to the depth ot the jm 
’%ecur in juiietii u : — 

RetHlntrii^ wall**, as ilcKli?neil hy Riit.lMh cindnccrs 

Ketiiiiiiuiir "itIN, as ilcsi^neil hy Frciivli iaiKnieois 

lits'tHimnliir piers of brlrtReH ninl other l]un<tiTii.’s, and an !i '•lojit s . 

iWtanitular foundations, firm RroiiiHl 

Ilectimpuhir foniidatluna, very «<dt ground 

Ucctanfiular lounil.'itloiia, Inlenncdiute klml.s of fcOdmnl I 

Thin, hollow towers (such hh fin nave ndiiiniieys exposed I* Icdi 

wimla), nquare 

Thin, hollow 1ow*i*ra, elu-ulnr 

Frames of tiinher or meta), unilor their ordinary or !ivi*i.*i;:i' d'stn 

hutlim of load 

Frames of limber or metal, umtiT tlie urentest. Irreciilnri'n s •.! 

loatl 

lu the case of the towers, i\w depth of' fin joDd V' (o lie n 
to mean tlio dimndcr of the hirer. 

13. Cojiditinn of StahilUy of hVietloo. -11' (lu* n -i-t n 
exerted at n joint is alw.ays pnr]icmlicnlar to the sni t:if '-s w 
at and form that joint, there is no 
toTidciicy of th# pieces to be di.splaccd 
hy sliding. If the rr*.<iistanco he oblique, 
let JK (fig. .‘1) ho the joint, i' its emitro ,» 

of resistance, HR a Hno rcprc.scnting 7 

the re.si .stall CO, (’N a ]u*rpendicnlar to j/ / 

the joint at tho eentro of resi.stauce. /\s^ / 

The angle NCR i.s tli« ohliquity of tin* 
resistanco. bVom U draw RP parallel 
and RQ perpendicular to tho joint ; 
then, by tho principlca of statics, tho ^ 

component of the rcsiatanco iionnal to 
the |oint is— 

CP«CU.io.s^PRC; 

>and tho component tangentM to the joint is— 

** ain^PCli^^CP • taiUiiPCB. 
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v7) A p.n ili'-l I lion id’ .i j'iiir -d’ ‘'•■I'd'i li*i\ opg i L:iv. n 

1 ]i.iir nt Sidld^ ll i\ lllg llie s:mie ratio. 

rindigh lint esseiil i ll f.>r the pnrpMM- , .'d' the ]irrs, pt ailiele il 
Inllowiieg eoimeipmuei will seive to illusti ite lii.- piimipli* . 
pinllel jirnjeetions • 

(.’') A parallel projertion of a curve, or 'd* i Miiface .)f .i o\\, 
ilgchraii’dl oplcr, is :i curve or a surface of the '.'iTno 'jr-lcr. 

For example, all ellipsoids referred to conrdinates parallel to an 
threo conjugate diameters are ]»ar:fllel projivtiens of each otlier an 
of a sphere referre<l to rectangular coordinates. 

Id. Parallel Projfrt ions of Systems of f\y .v. - If ii h.daneed systci 
of forces bo represented by a system of lines, then will ev« ry paralh 
of that '^V'‘di*’ii or lines ivpii’'>ent i bal ineed sN’-teus • 

Jmcok 
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For the eondition of equilibrium of forces not parallel is that The form and arrangement of 
they shall he represented in direction und magnitude by the sides 
and diagonnls of certain ^parallelograms, and of parallel forces 
tliat they shall divide certain straight lines in certain mtioa ; and 
the j»arallel projection of a pnrnllclograni is a parallelogram, and 
that of a straight lino divid<'d in a given ratio is a straight line 
divided in the same ratio. 

'fhe resultant of a parallel fuojection of any sysijuii of forces is 
the projection of their result.iiit ; niul the centre of gravity of a 
parallel projection of a solid is the pn»jec‘tion of the centre of 
giavity of the lirst,s(>liil. 

17. Prinripic of thr Tntnsformotinn of Struct arrs. — Here wo 

have the followiiiLC tlieoreiti : -If a slruetiire of a given figure 
have stability of po'.ifinn under a sysleni of forces represented by a 
given system of then >\ill any .Ntniclure whose figure is a 

parallel proJccliMu of that of the tii>t .sliiieture have, stabilitv of 
position unilera M.^tem of foires repn-sciiti'd by the eorres ponding 
projection of the liist system of lines. 

Vor in the s*‘i-on(l strueture the weights, extei'ual pressifes, and 
resistances \Nill hul.mec e.idi other as in the liist .struetni'i3 ; the 
weights of the piecfs and all other purallel systems of forces will 
have the .same ratios as in the liist sinicluro; and the several 
centres of resi'^tance will di\ ide tlu‘ depths ol the joints in the same 
pro]>oi turns as in tlie livst strmdnre. 

If the first stnu lun! havr .stability of tiietion, the second struc- 
ture will have stability of friction also, so long as the effect of the 
projeedion is not to ineieasr the obli<iuity of the resistaneo at any 
joint beuuul the angle <»f re]"‘’^c. 

The lines representing the forces in the second figure show their 
rrUiticc directions and magnitudes. To find their abnohi/r directions 
and niagiiitiides, a \crlieal line is t»» he di.ivu in the fir.-it figure, of 
S’leh a length as to re)>r«'si‘nt the weight (»t a ]tartieular portion of 
the .structure, 'rheu \\ill tlu' projection of that line in the pr<»jeeletl 
figure indicate the vertical direction, and rejneseut tin* weight of 
tluj })art of the second slnietinv eorresponding to tlie liefore- 
mentioneil portion of the tirsl slnielure. 

The foregoing “]nineiple of tlie transformation of .stnieture.s *’ 
was liist annoiiiiei'd, thongli in u soiiu'whal less comprehensive 
form, to the Hoyal Society on tlie f»th of March l^roi. It is 
useful ill pi*aeli«'e. liv enabling th'* eiigiiie(*r easily to ileduee tlu* 
conditions of (M|\nlihriuiM and .-tiihility of stnictures of complex 
and unsyinmetiical lignics fu.m ilu'se of stnu tnies of simple an<l 
symiuetiu*al figures. Pa its aid, for cvimpl.*, the vhole of the 
]>Vopei ties of elliptical inhc.s, wind her s<pinrc oi skew, whether level 
vr slojiing in their span, aie at once <lcduced hy pi’ojeetinn from 
‘ those of symmetrical ciicular aielies, and the piopcitiesof ellipsoitlal 
aiul elliptie-conoid.d domes fi-om thos * of hemispherical ami circu- 
Jar-eoiuiidal domes; and the ligurcs of an he.', titled to resist tlio 
thrust of caitli, wliicli i-, less hori/(»ntally than vcrticallN in a cci*. 
tain given r.itio, e.in he detlueeil hy a [irojeetioii from those of arehe.s 
fitteil to resist the tlii'Ust of a li»[in'd, which is of equal iiiten.sity, 
horizoiitulJv and veitic.jlly. 

18, Cuiohfnui^ of Sfijhir'is n))f? Stnivjth. .After tlie arrangement 

of the pie»‘e-.<d‘a .'■Inietnre ami the si/e ami ligiireof their joints or 
surfaces ofeontrnd have been d«’lfnniiie<l so as to fnllil thneomlition.s 
of - conditions wldih dejieml mainly on tlie position and 

direrdion of the ivsnliont c»r total load on caeli ]iiree, and the 
rc/rr^/rc magnitmle of the loids on i he dilleient pieces, the dirnen- 
Hums of each pie«‘e '-in‘,d> havi- In h* adjusted so as P) tiillil the con- 
ditions of .v^7/e# .N"s' and f,tr>ioit}i^ n mlitions whieli dejiend not only 
on the ahsofutc magnitude of the lo.id on eaeh pieee, and of the 
resistances hy wliieli it is hal.nieed, 1 nt iKo on le ,utuJc of (fistn^ 
biifwii of the hiad over tlie ]iie iml of tla ist.oiees over the 
joints. 

'fhe etleid of the pies-.nr«s applied t<^ a pieee, eonsisting of the 
load and the su]tp'iiting iesi-.tanees, is to foi<‘e tl e jiieee into a state 
of or distigiiieim nt, which iriei'ease, until the distieity, or 

rcsist.iiKe to strain, of the mateiiril (am.es it to exert a .s//v,ss-, or 
effoid, to recover its tignic, etjiial a i»p]»osite to tin* .system of 
.iy»]*Ue(l pies.sure-. '^fhe eomlition ot ./////k.s-s is tliat tin* .str.aiii or 
disligiirenieiit shall not he greater th.m is eonsi'-tenl witli tin* [»nr- 
poses of the .'tiuidnie ; and the eon'lition of slrriofilt is that, the 
stress .shall he within the limits of that which tin* material can hear 
with .safety against breaking. Tin* iatic» in which the utmost .s1i’c.ss 
before breaking f snse-K the safe woikiiig stress is called \\\v factor 
of Hof dp ^ midis detcimineil (•rnpirienlly. It vaiies iVoin tliive to 
twelve for various mat- nals ami .stinidnivs. 

The Stiiknoth of MMf<:i{iAr.s forms the siihjei t of a .special 
article, to which the reader is referred. 


HlfiCBANlOB . 
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the arran^mont and demotions of the mechaniaitf ; 
sioTjs of the pieces of the frame required in order to give it 
and stivngth are determined from the pressures applied 
means of the mechanism. It anpears therefore that in general the . 
mechanism is to be designed nrst and the frame afterwaidsj and * 
that the designing of the frame is regulated by the mingles ot 
the stability of stnictures and of the strength and stiffness ot 
niaterials,— care being taken to adapt the tVame to the most severe 
load which can bo thrown upon it at*any period of the action of the 
iiiee.haiiism. ■ . ' . ■ ^ 

Kiudi independent piece of the modhapism also is a structure, and * 
its diineiisions are to he rulapted, according to the principles of the 
.strengt h and stiffness of materials, to the^nprat severe loail to which 
it enn he subjected during the action of the machine. 

‘ 20 . Dcfmtiou and Jtinsion of iho Thccfii of MacMwes^^Yvoia f 
wlial lm.s been said in the last section it appearp that the depart* , 
incut of the art of designing machines whi^ lips reference to the . 
stability of the. frame and to the stiffness and strength of the frame 
ami riit*chani.sm i.s a branch of the art of copstniction. It is there' 
lor o to hi separated from the throrif of machines^ properly speaking, '. 
\vlii(*h ha.s reference to the action of machines considered as moving. ' 
In the action of a inaehine the following three things take place:— 

First, Some nntnral wource of energy communioates motion and ' ? 
force to a piei'e or pieces of the mechanism,' called the receiver of 
pnurr or prime mm't'r. 

Sceondly, The motion and force arc transuatted. from the primOf^ 
mover through the train of mccJmnisfm, to the working pirn Ot 
pieces, and during that transmission the motion and force are modi- 
lied in amount and diivetion, so as to be rendered suitable for tbo i 
purpose to which they are to Iw*. applied. 

Thirdly, The working piece or pieces by their motion, or by their 
motion and force combined, produce some useful efhet. ^ *! 

Such nru tli<> plieiioinena ot the action of a machine, arranged in 
the order of causediou. But in studying or' treating of the theory . 
of machines, the order of simplicity is tne best ; and in this order 
the fii\st branch pf the subject is the modification of motion and ; 
force by the train of nu'chaiiism ; the next is the effect or pumse , , 
of the inaehine ; and the last, or most complex, is the action of the j 
prime inovcM’. 

The modiliration of motion and the modification of force take 
place together-, and are connected by certain laws; but in the study 
of the theory of iimehines, ns well as in that of puro mechanics, 
imich ndvaiitngo has b(*en gained in poiut^ of* cleamesii and sini* 
plicity by fir’.st consitloring alone the principles of the modifica- 
tion ol motion, wliiidi ai-e founded upon what is now known as. • 
KinematicK, and afL(n'ward.s coiiKidering the princi]>]es of the com- 
bined modi nent ion of motion and force, whicn ate founded both on 
geometry and on the laws of dynamics. The separation of kine- 
inatii-.s from dynamics is due mainly to Monge, Ampere, and 
Willi.s. 

'Fhe tlitsory of mac.lnncs in the present article will be considered ’ 
uiulcr the following four heads ; — 


I. 

II. 

111 . 

IV 


PruF. Mechanism, or Applied Kinematics; jieing tlio* 
theory of maeliines considered simply as modifying motion*' , 
Appuku Dynamics; being the theory of machines co*^. 

sidered as modifying both motion and force. 

Purposes and Effects of Maoihnks. ** 

Appukd Enkruetics ; lieing the theory of prime movert-^; 
and suurees of power. 


W- 


(’hap. I. On Pure Mechanism. 

21. THrision of the Sahjcct.- Proceeding in the order of wmplicityi' 
tl)p.snbjoet of Pur e Mochaniam, nr Applied Kinematics, may he thus, 
tlividfti : — . ;; 

/'A; 




Th'cision 1. ■ Motion of a point. 

JHvisimi 2.— ^Motion of the surface of a fluid. 

Jh’visfim 3. —Mol ion of a rigid soiMd. 

Dirisiou A. IMotions of a pair of connected pieces, Or of'Mji; 

“ chMiu ntaiy c’ombinatioii ” in mechanism. v ' 

/h’vision r». — Motions of trains of pieces pf mechanism. ^ 


^ PAKT H. THEORY OF MACHINES. 

19. Parts (f a Machine- Frame and Ji^f^ehniilwK The pnrt.s of 
a machiuft may be disringfii.slud into two principal divisions, --the 
frame, or fixed parts, and the 'mcelKniism-, or moving pai-ts. The 
frame is a stnu-tu^e which .supports ^no pieces of the Tijechariiarii, 
tnd to a certffiu f3xt€nt dftt*»rTniTi<»c fhr* nature of their motions. 


I frriffioih ui Liaiiin vi yi. luvutiauiou*. 

Jfirislon 6. -Motions of sots of more than two dhnneot^ 

or of “ aggregate combinations.” ‘ ;; ^ 

A point is the boundary of a line, which, ie the bouildai7'd^‘^\ 
surliioe, which is the boundary of a volume. Points, lines, ' 
surface.s have no independent exitience, and consequently * 
divi.sion.s of tliis chapter which relate to/ their motions are’OTJy ,V 
preliminary to the .subsequent divisions, which relate to the 

ofbodie.s. ‘ , Kfl' 

Division 1. Motion o/A Point* 

22. Path and Direction, ^-^0 above, p. d7fl, g 21. , 

23. Uniform r<rZac%.—See p. 686 j | 26 . * 

24. Varied Velocity , — See p. 680, fi 26. ^ ^ 'I/', 

2.5. Direct DcfciaUoni or Acceleration and Metardation.'^&oe pft 

680. 681. as 27-29 ' ' / . ^ 
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28* LoAmX w D^texioii^Angu^ VelocUy of 

pp. 681, 682, §§ 81--88. 

CofmmTOtive comTOrative motion of two points 

:;i8 .thi relation which exists between theii* motions, without having 
:;r^ril to their absolute amounts. It consists of two elements, — 
the vdoGi^ natio^ which is the ratio of any two inugnitiides bear* 
iiig to each other the proportions of the respective velocities of the 
two points at a given instant, and the dircdioml relation, which 
is the relation borne to each other by the respective directions of the 
motions of the two points at the same given instant. 

It IS obvious tliat the motions of a mir of points may be varied 
' in any manner, whether by direct or n)r lateral deviation, and yet 
that their ^iparative mhUm may remain constant., in conscciUciK'c 
of the deviations taking place ii^ the same proportions, in the suinc 
(iireotions, and at the same instants for both points. 

Willis has the merit of having been tlio first to .simplify con- 
siderably the theoiy of puro'mcchanism, by point in out that that 
branch ti mcchamca rblatos wholly to comparative motions. 

The comparative motion of two points at a givi*ii instant is 
capable of Ifcing completely expressed by one of Sir Willi.im 
Hamilton’s Quaternions,,— the “tensor” expressing the velocity 
, ratio, and the “ versor” the directional relation, 
y 28. Jtesohition and Cmpoaition of Motion , — See p. 081 , §§ 30, 31 . 

29. /teclangnlar Projection, MesohUion, and 
' See p. 681, § 81. 

L 8Q. Resolution (HoiiipOsiiwfi of DeAilaiions,--^>oo p. 081, § 31. 


I 


Division 2. Motion of the Surface of a Fluid Muss. 

(*C 81, Oenernl Principle . — A mass of fluid is used in mccl * 
tp^ansmit motion and force between two or more movable ].()rti(ins 
..' {called pistons orphuigers) of the solid envelope or vcssi-1 in which 
;'*khe fluid is contained ; and, when such transmission is tli 
' ^tion, or the oi^y appreciable action of the fluid mass, its volnme 
18 cither absolutely constant, by rett.soii of its Icuipcraturc ami 
. pressure being maintnined con.stnnt, or not sensibly vaiicd. 

Let a represent the area of the section of a piston imule by a ]>hnic 
!perpendicular to its direction of motion, ana v its velocity, wbirh 
to be considemd as positive when outward, and ]ieg.itive when 
'^inward. Then the variation of the cubic contents of ilie vessel 
in a unit of time by reason of the motion of one jiislon is ru. 
The condition that the volume of the fluid mas.s .sli.all remain 
unchanged reejuires that there shall be more than one piston, .md 
that the velocities and ai’easof the pistons shall bo connected by the. 
equation—' 

' 2. rrt-0 (1). 

■ ^ 82. Goniparaiivc Motio7i of two Pistons.^li there be but. two 
pistons, whose areas arc,ai and and their velocities :ind 
their comparative motion is expressed by the e({uation • 


. -.*11 


( 2 ); 


. that is to say, their velocities are op]iosito as to inwardness ami out • 
.wardness, and inversely proportional to their ureas. 

83. ApplwUiom -ltydrauiic Press-— I^icu mat ic Pouvr-TruHs- 
milter . — In the liydraulic jircss the vessel consists of two eylimlei.s, 

*. ' *1^ the pump-barrel and the jire-ss-barrel, each luiving its ]ustoii, 
; anaof a passage connecting them having a valve opening towanls 
;riie press-oarrel. The action of the enclosed water in tnuismitiing 
'.motion takes place during the inwaixl stroke of the puinp-plnngn, 
when the above-mentioned valve is open ; and at that lime the 
.«pre88*nlangcr moves outw'ards with a Velocity which is le.ss than the 
— s Ydocity of the pump-phin^r, in the same ratio that 
’.area of the pump-plunger is less than the area of the press- 
plunger. (See IIyduomkchanics.) 

r In the pneumatic powror-transraittcr the motion of one pistmi is 
ttjiBtmitted to another at a distance by means of a mass of air con- 
cylinders and an intervening tube. When the ]iie.s- 
ikiure'ted timiperature of the air can be maintained constant, this 
fblflls equation 2, like hydraulic preas. The aimtnnt 
of the variations of pressure and tempemtnrc undergone 
'ttiO air depend on the principles of the nieidi.anieul action of 
and are foreign to the .subject of 

^ " r ' . ^ DimsiouS. Motion of a Rigid Solid. 

.. ^MoUom Classcd.-Aii problems of mechanism, cacli .solid 

\ of ^ the machine is supposed to be so stiff and strong as not to 
‘^ift.anv sensible chan^of figure or dimensions by the forces 
1;! to it, — a supposition which i.s realized in practice if the 
ti6 is skilfully designed. 

;T^ being the case, the various possible motions of a rigid solid 
•body, may all be classed under the following headfl; — (1) Shi fling 
; (2) Turning or Rotation ; (3) Motions compounded 
and Turning. 

■ most common forms for the paths of the points of a ]necc of 
^^me^hanisni* whase motion is simple shifting, are the straight line 
.«;ai]i4 oirole. 


Shifting in a straight line is regulated cither by straight fixed 
guides, in contact with which the moving ])icce, .slides, or by com- 
lunations of link-work, called paralbi motions, which will be 
described in the sequel Shifting m a slmiglit liqe. is usually 
reciprocating*, that is to say, tlie pie^e, after shifting llirougli a 
certain distance, returns to its original ]>ositioii by le versing its 
motion. 

Circular shifting is regulated by attaebing two or move ])oinl.'» 
of the sliifting piece to ends of equal ami parallel lotating <Taiiks, 
or by combi nations of wheel-work to be afteiwnr«l‘; »hsciili(Mi. As 
an example of circular shifting may be citL'd tlic motion of the 
coupling rod, by wliicli llie parallel and equ.al i ranks upon two or 
more axles of a locomotive engino are connecleil ami made to rotate 
simultaueously. The (*(Uipling rod remains always parallel to itself, 
and all its points describe eipial and similar circles relatively to tin* 
Iraino of the engine, and move iit parallel directions with e<puil 
velocities at tlie same instant. 

3.5, Ilolatiov uhout u.Fi.ird. /iris — Lrver^ Wh>r1, and d de . — Tlie 
fixed .axis of a fnrning body is a line fixed rehitively to the ]»ody 
and relatively to the fixed .sp.acr in which the body tuMis. In 
mechanism it is usually the central line eitlier of a rotating sliaft 
•»r axle having journals, gmlg(‘ons. or ^n'vofs turning in fixed bear- 
ings, orof afixi d spindle or dead eentie round wliich a rotating 
Imsli turns ; hut it m:iy soinetinie.s he entirely beyond the limits of 
the tinning body. Foi example, it a sliding jdeee moves in circular 
fixetl guide.s, that piece rotates ;il»oul .in ideal ti\e«l axi.s liiiversing 
tile c(‘ntre of those guides. 

do 

Let the angular velocitv of tlie rolafion lu* denoteil hv a - , 

dt ’ 

then the linear velocity of any [loint A .d the distance ?• from tho 
axis is av* ; and tlie p.itli of that jioint is a eiieh- ol the radius r 
dt‘sj*ribtMl about the axis. 

This istlic prineiple of tlie moiUlication of niolion by the lever, 
xvhieh j'olisists of a rigid body tiiining .ibo fixed axis called a 
fuhu'uiii, ami having two points at tin- saim >r ilitl'ereiil tlistaiii'cs 
fiom Unit axis, and in the same or ilillVnuit d -etions, one of w'hich 
receives motion and the (dher transmits imdio modified in tlireclion 
and velocity according to the above law. 

In tho wheel and axle, motion is nccived .md ir.nismitted by 
tivo cylindrical surfaces of diirerriit rtolii di.scMhrd about their 
oinimoji fixed a,\is of turning, their veh)riiy.r:iti(» being that of 
their radii. 

36. Velocity Ratio of Compout uts of Mittiini - -As the distiaiice 
betw’een anyM W’o ]»oinls in a 1 igiil body is uixaii.ihli', (he piojections 
of their velo<‘iti(‘s u]K)n the liiu* join- 
ing lliem must be equal, lienee it 
toilow.s that, if A in fig. 4 be a point 
in’ a rigid body Cl >, rot.iting roiiml 
the. fixed axis F, the component of 
the Velocity of A in any dii<a-tiou 
AP parallel to tin* plane of rot.ation 
is equal to the total velocity of tlie 
]»oint in, found by letting fall F/// 

))er]H-ndienbir to AP ; that is to say, 

is eiiiial to ,, 

‘ a.rm. 

lienee also tlie ratio of the com- 
ponents of tlie velocities v»f two 
]»oiiits A and P in the directions .\l‘ and PW ii spis tively, both in 
the ])laMe of rotation, is equal to the raUiiofltn- pn|»cndieulars Kwj 
ami F?/. 

37. Jnslnvtaiu vus Arisof o VufimhrroUinuon u ([idtiidfr. - Let 
a cylinder bhb, xvhose axis of ligiiie is P> and angular xeloeity 7 , roll 
on a fixed cylinder auu. wliosi* iixis of tiguie is A, eitlier unisiih* (as 
in tig. If), x\hen tlic lolling will he towards tin- .same hand a.s the 




nilation, or inside (as in fig.^), when the rolling will bo towards 
the opposite hand ; and at a given instant let T In- the line of con- 
tact of tho two cyiindrh’al surfncgi, which is at their eoniiiioii inter- 
section wdth the plane AP traversing tho t*\o axc.s of figure. 

Tho line T on the surface bbb has for the im^ant no velocity in 

. XV. - 95 
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a ilirurlioM tn AP* ; bo^'aiisi* for the instant it touches, 

without slitlin}^, the line T on the fixed surlkee aaa. 

'I’hf lino T on the sutTaco hbh hii** also for the instant no velocity 
in the i»hn^i AH ; for it h.is just oi-aserl to move towards the fixed 
suit’.u e ///^./, and is j»ist ahout t«» hejLjiu to inovo away fioin that 

Tlie lino of c^mtact T, tla i.tore, on the surface of the cylinder 
is /'.V* tlhi i/n/tnif, at It"?. .'Hill is tho “ iiistMiitaneous axis** 
•ihout whicli the tui’iis toifether with anv l*o.ly n.«ridly 

itt e lu'd ti» tiial I \ Mild' r 

tilnl, tlnii. ili<‘ -hr*, li-ai .md \id«»filv at Iln‘ ‘'ivrii iiidant of 
:iu\ |toint P, titli' T in "i n-.'.idly itt o’IhmI in tin* mllin;;' fvliiidri I, 
di.iu till' plain* I’l' ; d"‘ ilmrlioii nl iiintinii t»t P will 1 '»‘ pfipinnli- 
.•ul.ir to tli.it pl.iiK-, (ii-l l-tw.uds lln* lii^htor h*ft liand .n e»*rdm^C 
to the line, li.iii .>r I In* intalioii of U.h ; and the M l«>eity tif P 
will hi* 

rr-v.l*r vU 

P'r ih iiMi m •, til.* p. 1 )'< ndi.-ul »r <hM in. e ,.f P rnnu T. ^ 'I'ln* |e»ih of 
P is l I IJlve i.f the kind » 'lietl , nil nn'lxiul'i. If P is ill tin* i-i!i*inii- 
fiMein I «.f^^''., that t'atli h. . .uiie'^ nn ( 4>n'tf> loitl. 

'I’ll'* V ’!•' It V 1*1 ili\’ 1.1 e 111 III 111 ,* I' i , III ll ;llle p i*l 

7. TP. 4); 

and till' ]i.ifli Ilf sueh a point is a. I'irele ilesi*rihed ahout .V with 
i.iiiiiN Vli. Ill 111 *.* I'-T oiit'iili* iiillino the slim, and I'oi inside toll 
till* ditfi-ii Til l*, lit the i.idii Ilf tin* < vlin-h i 

hi t tt deiinh* ill'* .ni'j,iil.ir \'i*lniil\ with wlileli tin* /iltf/tr of a 
Al’» iohit'*s 'il'OMt the fi\'d .i\is \ 'I’ln-n i1 is i-viih nt that 

AP. 


and eon >i i pw ni 1 v 111 it a y . 


TP, 

AP. 


For inti null rolliiiLf, .ii in li*^ d, A P, i-; loin* timtid ns ne^jnfive, 
will'll will ip'\e I ii'c-ilive \'iliieto«. iiidii at 111 .:.^ that 111 this ^•ase 
the lol.itiiiu ot All loiind A isiniitr.iiy to tli.it ot the evliinler ht^h. 
The iiij.:ni II \i*].i<ilv "I the ii'lliii;^ < vliiiih*!, r> Iff t >i />» !Jtt? 

plitttr of iin ^ AH, 1 •ili\ionsl\ ;p\'n I'N thetniiaTioii - 
fi -y a : ) 

TV 

Wh. Ml e a y • 


o til it win n th-it IS 
n lo 1.1 added in *11111 i* 


C.IT. hi-iiiLT faki n to *ift. ml to tin 
in ^al i\ I 1 !n* .ml him t n il \ aim - o 
to «*iv- tint "f 

Th'* will ’* "I I !i-‘ hill ■.‘•ii*!'.: i- 1-. nil ip[tlii .iMe, m»t nn i* ly 
,1 <1 /' '1 ll * *1 tti d I \ lii A hen tin s .n*- tin 

1.-1 1.1 it iM'C '.liml'*m Ilf .1 pin <<l limliuldd '■iiif.ni.. o| \ .n \ 

• 11 1 \ 1 1 M : ■*, \ : In I 1 ‘1 ! '( i n * I in* 1 \ | ■ "I • 11 1 \ .il mi e ot t in* pai t S ol t h 
!■ a 1 1..1 ' - w 1 1 .« h 1 1 e in I .ml I. 1 1ll i ll - 1 I 111 ill. ill 1 • I 'iisiil.T.it * 011 . 

/'.if .lit,' ,tlnu,‘f I'llf'itlhl . I I'l <, 


W'ln‘M 




'* aL*"\ e, ]» ‘1 

‘;M /;/•»/ 'I 

Ml* . 7' h. t 
tin* .IM m.l I i..- I . 
ill ' » r I 


If f 1 a 1 ' ^ Ilf 


lim* '.1 

. . l 1 


tie* i '‘.0 

. Mil. n it 1 


111 -T.lM’ 

lll.l'l' .1. 


-ld'*l itli 

•ll. Hv 1 - 

0 ! 

1 

-.'•iiiiej 

uniibii 


th.J I't 

''1 1 t. ’'7, 

al'p' lln 

till' M r 


1 in i.l 

n 

ri'-'. i. 

tb* I'.i'iiii* 



/ 


»«. n al**-**^ KCO 

Then Oh - - gg - j 


Tiien 


I sin o 

CG ; CF : : CK-OD ; OE . 

Lot Vq ilenote the linear velocity of tho point C. 

rc— a.CF- 7 . 0 a 
. 7 j a : : t’F I CO : i OE : OD , 

wliiidi IS one part of tho solution above stated. From E draw EH 
perpeudieular to OH, and EK to OA. Then it can he shewn ns 
iudoro that 

EK ; EH :: OC :0D. 

Fad ho the linear veloeity of tlin point EJi.rnl in Ijir pJnnr of 
oyrs A OH. T’hcii 

c.-a.EK. ' 

Now, as thi‘ line of contact OT i.s for tho inatant at ic.st on the rollinff 
I iuie. as Well as on the li\od eonc, the linear vclocily of the point E 
tivi'il 1(1 tho plane AOP. nT'itivtdy to tho rollinj? cone is the .same 
with its veloi ity h latively lo the fixed colic. That Is to say, 

fi . EH a . EK ; 

there tore a : fi ::VAl : EK : : OD : OC, 

which i.s the nunaindcr of the .solution. 

'flic path of ll point P in or altnclied to the rollin'^ cone is a 
sphi‘rieul (‘pitroehoid traced on the snrfuei^ of a sphoie ot thw radiua 
Ol\ From P draw Pt,) ]K*ipendicular to tho iiistnntaiuMms .axis, 
riien tlie motion of P is piapemlieiilar to tlm plane OPt,**, and its 
velocity is 

/•1-7-1‘Q . . . 

The whole ot tho forcpjoin.i^ lea.sonings are applicable, not mendy 
when A and H are .actual le^iilar cones, but also when thiiy aiv^ the 
os(*iilatin<' i*(?^ular eones ol a pair of irn'.culnr eoiiienl surfaces, 
lia\in<^ a eoininon a])»*\' .at 0. 

40. Com posit ton oj Hotfu'ittns nhont Ttro A.i'f’S inrrtinij in d f*oint.^ 
See p. 091, Jl 7d. 

41. Scnnr'Uk'o or /Ir/iroi Motion. -Since (s(‘e p. GOO, §§71, 7‘2) 
.Miy displaecineiit in a pi. me can Imj reiireseiitod in j^eneral by ii 
loiatioii, It follow. s that the only conihination of tran.slation and 

I itdation, in w hu h .1 i oniplex inovc nient which is not a mere iota- 
lion is i*ri)dneed, occurs when there i.s 11 translation prrpvnilirntnr 
in tho pUtnr amt pfU’ifl/tl in thr ftris of rotation. 

.Sill'll :i complex motion is ealh'd sr.rt'W-l ik'r or Imtirnl motion; for 
each point in tlie body de.sciibes a hvlijn or semr round the .axis of 
rotation, lixed or instantaiii'oiis as the rase may 
be. To cause a body to move in this manner it is 
usually made of a lu lieal or serew’diki* figure, and 
I moves ill a guide of a eon esponding figure. Helie.d 
I motion and screws adapted to il are .said to lie 
light- or left - handed aei*oi’diiig to the appearuiiee 
piesented by tlie lotatioii to an observer looking 
low’ards llm direetion of thi' translation, 'fhn.s 
lliu sennv (f in lig. .S is 1 ightdiamhsl. 

'file translation c»f .1 body in helical motion is 
called its to/cf(/o*«*. t r, denote tlui veloeity of 
.idvanci* at a gi\en iu'^tanl, whiidi of course is common to all the 
particles of the bodv ; a tin* angular vehunty of the rotation at the 
same in.stant ; *27r nearly, tlio cireiimferenee of a cirel(? of 

the nnlius unity. Then 

T- (10) 



riR. 8. 


Lit V d Ml.;.* irie fold .iie^Mml \i!i*iil\ Ilf tile rot.itloU 111 ihf* i 
ii.ii. !'i ,il.. .If tI'c (i.-.f I n:.! im ihi iv-, /< 1 ! • .in^jiil.ii \''li«il\ .iboiif, | 
1)11 i. 11 'll ll*.* I 1 . Mil* Vll'ii, mdallii in'Miliiv'eli».*ilv 

v.iib'l.i. ! :i.. j.l -Ii.* \n}i I’liii-. I'liiiid ilie i\i., nA. It is n .pdied 1 
Im I'li-i 1 b* iirjMl n \* 

Iii<i'i'l .I'l ■ pi»li:l I',, l'|i>in w Ill' ll 'll. IW id’panll**! 


is tile lime , f or*' turn :it the rate a ; and 
,, ,..T 2'”'- 


to ( )A. Ill 

()(i:h 1 


I d*. 


Ill I '111 trill the pai.dlelovr.mi 


< • 1 1 1 M ’ ( H*; / 

‘I :i y \ 




( 8 , A) ; 


O:* b*e.Mj-eo| lb' pi "p'li ’ lo'i ibt V ol tile -;ide-; of tiialmle^ to tho 
*‘110- ; of t h-* oppii- 1!' .iMgb , 

*-111 .<;fnH snr-^'fnA dii^Aoii ) 
a fi M I 

ibaC is to ‘'.'IV, the angular vdoi ifv about each axi.s is proportional 
to the .sim of tho anglo hetweeii tjii* other two. 

fh fniinstriUh\n. Frort' G draw t’F pi rpcndicular to O.V, and t’tl 
pcrpciidn uTai to 0/i. 


(ID 

is the jo'fch or itifrinio prr Zi//'//, -a length whieh exprosSP.s tlio 
I nni/iotoitvi loot'ff/i o| thc f laiislutioii auil tliii rotation. 

'fhe pill'll of 'i screw' is tin* distuiico, irifsiMin'd p.iialli:l to its axis, 
between two neei-ssive. turns of the saino f/n'toit or helical pro- 
ji'ctloli. 

l.» t /' ill note tlie t»ei pondieulnr di.stanee of u point in :i body 
inoviiig lielieall} from the a.xi^. ThtiU 

( 12 ) 

is the component of the vefoeity of that point in 'i jilnne perjieiidi- 
eulai to the a\is, and its total velocity i.s 

...... (L*!)* 

Tlio ratio of the two components of that velocity is 

-(14)5 

where 9 denote.s tho angle made by tho helical path of the jioint 
with a plane perpendicular to the axis* 
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42. To Jimi the Motion of a Rigid Bodg from ikr. Motimis of 
Three Rohits in it.-- See p. 690, § 71, and p. 692, Jj 78. 

Dirisrimh 4. lilevirnUmj Comhmations in Mn-hanijim, 

48. Dejinitions. —An rXemmUirg cuinHvntion in nu-i'liaiiism rdii- 
S-sts ok‘ two pic(;»*.s whoso kinds of inotion are dot^ nninrd hy thvir 
I’ionnexioii with tlu* rmme, and then* fOinparativi' mntion i>y their 
eonnexiuu with each other, — that connexion hrm^ idVctrd cither 
by direct rt)ntact ol* tin? pieces, or by a conncclinir puMc, which 
not connected with the frame, and wlioso motion d"|». ii.h eiitiii*I\ 
on the motions of the pieces wldcli it connects. 

8'ho piece whose inotion is the cauNC is lalled the i/rinr; the ' 
piece whose*, motion is the effect, theyh//on.v/‘. j 

The connexion of each of tho.se two pieces with the IV.ime is in I 
general .sucli as to determine the path ol every pnint in it. In the : 
inve.stigatioii, therefore, of tho comimrativc? motion of (he .Irivcr 
and loUfwcr, in an elementary comhinatjon, il is uimi l•l^^-:lly tn | 
consider relations of angular direction, whidi an* .iln ady lixfd h\ 1 
tho connexion of each piece, with the. frame ; so tliat th<* impiny i'' ' 
confined to tho determination of tho velocity ritm, .in'l i.f tin* ' 
din'ciioiwil relation, so far only as it e.xpress«'.‘< t! " • .iiiiicmum 
between forward and hackwnrd inovemenis of tin* liin.r aiid 
follower. When a continuous motion of the diivci- cs . 1 . <01 

timioiis motion of the follower, forward or backwanl, and .\ ncipre- 
eating motion a motion reciprocating at tho same in t.ml, tin* 
din-etional relation is said to he ronsttod. Wlieii .1 loniinuoiN 
motion produces a reciprocating motion, or ?•/>»: C'/.sv/. <>r *\liii 
reciprocating motion prodiiecs a motion not H'ciprocai mg .ti il 
same instant, the directional relation i.s said to h" m 'i.dilr, 

'riio linr of nr! i no or ofanuui.rwii of the driver ainl tullower u a . 
line traversing .a pair of noiiits in the driver and follower icsjin tiv. I\. • 
•which are so e%iiiiecteil that tho component of then- \eloeity ic- 
hitively to each other, re.solved along tlio line o( coniicxhm, is rudl. j 
Tliere. may be several or an indeiinitc number (if lim-^ of coimcxinn, 1 
or there may be but one ; and a line of coilnc.xion may ci nnect 1 
cither the same pair <»f points or a succession of diUen'iit pairs. [ 

44. (rt'urral I'n ncifdr. — ¥i'0\n the. definition of a lin*' "f - oimcvion 
it follows that thr, rnmpnorntH of tho vrlocitirs of (t j^nr tf »•<//; //"-/m/ 
points atontf thrir linr of ronnrt'ion orr npial. .Viid fiom I hi;, .md 
from the ])r(*perly of a rigid hotly, already .stated in Met I’a*., it 
follows, that tio' coniponi'nts aloog a tine of romo < i // »//* ott thr 
ponds traversed hy that line, udirthrr in the drio r >>e iri /A 

are rgunl ; and conscipienfly, that the rriocities nf o no pair nf 
traversed hy a. line of eonnrjrion are to each otia 1 i,n>f'>ln o: (h.- 
cosines, or direetly as the secants, tf the ano/es ioo>l, ! o fhe rn' 
those points irith the line of connexion. 

The general piineiple staled above in dith icnt l^nn; m'. . !.> 
.solve every prohlom in w hiidi — tho moib* of coimc'ci«Mi nf • p 1 >5 
pieces being given - it is required to tiiid ilicjr c.mipn iti\c m ‘mn 
at a given instant, or eiee versa. 

45. Applietihon to a. Va\r of f^ltiftiny 1 In li* !• 

PiVj. he the line of connexion of ,i p dr ol pi'c* \ < . 

a motion of tiaiislation or shiti • 

ing. 'riiiough any point 'I' in 
. line diaw TV*,, rc’ 


spei’tivrly i>!irallel to the simnl- 
taneous diiection of motion of 
the pieiv.s ; thiough any other 
piunt A in the hue ol <‘OMiie\ion 
draw a plane p*'i pemliciihir to 
that, line, cutting TV,, TVy in 

■V,, V.,; tlien, vclocil v of piece 1 : 

velocity <»f jfn ei* 2 ; : 'fV, : TV.,. 

Also 'l\\ lepnst-nts tin.* e«jnnl 


eornpouents of the velocilit's of Ihe [deces panlb l loili.ii 
connexion, and Hie line VjV,, rcpi'i*.*.'. nts their \ eh" M *. o- 
to each other. 

46, Application, to a Pair of '(^iirtnny /*ieees. hi 1 ir, 
angular veloi-ities of a tiair of turning ]»ieees ; n,. 0 , Hi'- im:lc; 
which their line of eminexion makes with their icspn iiv pi on ;of 
rotation; /q, /•., the eoininon t>erpoudieiilars ht fall ImiMtlr iin-* 
of connexion upifn the rospi'cfi\e ax'*s oi hdation <>1 lie* pi'-i'- 
Then the equal eomponenls, along the lim* of c«!Iiim \ii'o. fi 
voloeities of the [loint-i whiTi’ those perpriidicul.ii - im 1 l ihi! 
are 

tq CjL os 61 * ‘*os 0., ; 

consequently, the comparative motic-n of the pici'i'-» is i'\ ;he 

0(piation 

lie'. 


47. Application to a Shifting Piece and a Turning Pao\- L' t a 
shifiing piece he connected with a turning ]iiece, and at a given 
instant let aj he tho angular velocity of the turning peue, /•, tho 
common perpendicular of its axis of rotation and the line oi eon- . 
nexjon, $1 the angle made by the line of connexion with the piano 
of rotation, 9# the angle made by the lino of connexion with tho I 
• • 


direction of motion of tho shifting piece, r., tie* liim.ir V'doMty ot 
that pieeo. Then 

o,rieo.s9i-C3to^tf., 

which equation ex luesse.s tho eonn>.ii.ii iv c mol ion lU iftn tw'o pi 
IS. i'lassifiratian of PAenieidjaey Co/nhinafto m JM/r/i// v/y/.-. 
The first syKieinatic classification ol elcrnmiaiy ’omliin.itioris in 
mtvhnnixm was tliat toiiudcd by iMoi.g**, and lull*. ih'\i'lnji-d hv 
Laii raiid Pielanconrt, winch has hem i * m i. ills 1*11 i\ I, .md h.ia 
lu*<*n adoptfd in mf>‘'t treatises on appli-d inttl'ih* * I'.nt Hril 
ehis.silicnt loii is founded on ilif jib^olnli* iiisti.-id ot lit' < <.iii|i 't.iiur 
motion; of 1 he pirccs, .-tnd is, fop th.it ic;i-.i.ii, d» !. < 1 1\ i-, m W ilh , li 1 . 
[loiiitcd out III his .'idmilablc tic.il i^c thi tin- Penn •p'o , #•/ . 1 /. .-A/'/', s 
\Villis‘s cl;issili(';jtion IS fniimb'*!, in t Im lii vt jd.oi', nii ' i.mp <1 •! r. ,* 
motbiii, as «*\pr« ssi'd 1 »\ vclmdtv r.ilio Mini um.il kI-i-.hii, mkI 

in the rood pl.c-r, (Ul tlu' Oiodr of rtmilrXIoM ol (In* 'ln\'l Mill 
follower. Ib* divilirs till* » Iriii'-nt H V coiiihio if iiiii ; in me- hini^m 
111(0 Ihl'cr rhcjsrs, ol wliith f lu* < li.inii ti'l s .lie as tolloU ^ - 

< hiss A: Dii'crt iiiicil lelation eonstanl ; veloeitv r.itio rou d.iiil. 
fla*-; II: 1 )nci I loii.il n-l it lon MUislaiit ; \ idoi ii v lal 10 \ n \ iip^. 
('lassC: Dins lion tl nl.ifion »h:in'dng pei iodn .ill\ . \elo.iiv 
i.'itio coiisi.mt or \ .11 \ mg. 

Kach ol tliose d.i-si IS . nil livid' d hv ^\'ill^s info five •li\ iNlom^ 
of hieh tic eh.ii.K !■ m iie .1 fidlow 

Division A. (’oiiiM'X loll le, lolling riMit.n I. 

Il . -lidiiig ' oiit ii I. 

w 1 .ippiic, rKi'iii t I'll ;. 

Imlv woi k. 

f' ‘ II diii'ln .Il loll 


In Ihe pir.,rnt i< h- the j.iim ipl'- of Uilli-\ < hi .ifu.'ition is 

f"]loWe«| ; hill tl l.iligi liU lit 11 liiodili.d hv liKlIl'J’ llir tm i',' of 

I- nio\eti/n a-* (he 1 .1 s of ilie piim.ii v 1 l.c- ili' .if loii, ;ind hv n imi.liig 

the subjci t ol com *.ion h\ ii diipln .ii mii to H"' -r. timi or 'legn L'ati* 

« omhiiialioic. 'liii^ iiiodilud .in.m;.i im ul 1^ i.diphd .1. hnng 
lu'itii suitrd til. Ill the oii'.-in.il :ii i.iiiL'i im lit lo tin liiiiils ol ,in 
'll I i'de in .III < nc\ i lop.etli I ; hl.t II I- not d I -putt d t li it tlo* d 

.11 i.inycriieiit. may lie tic he-t toi .1 .rpn.itr tn iii-e 

r.» Ihdliny f'tndo'f- Si>o<rfli II'Am/v /./o’ //../.s I»i i.idoi th.it 
two pi'Cr, Ml. IV ino\t‘ 111 // - Il 

p.iir *4 ]K»in 1 s in tic t\\*» | .whidi toil' ild .1!, 

tlu instant 'it e.tiil i* I h • r i'/ in tic h tic 

-.me \e|orlty In tic CCr ot two s'// . 7 / 'I pU ■ ' ’ till-. W.illl ; luvoho 
« '1 11.1 1 .md ]> iialli'l \ rl"( it ii lor all I In- { "in' "f i u h [-u < l i..it 

I h. If eioil'l 1 «• iio 1 'dliiiL', .1 rid. ill t.i' I, t ‘ i u ■ ■ w . u 1 I Mio\c 

I ihe olK* ; h« I!« . , 111 I Ic ( a ■ ■ III I oil ’ll >; i "I i' i ! , i 1 1 In ' 'J'. < >Y ' 'ol h 

of ( Ic pif. « liill-t lo!.il.'. 

rill* riin <■! loll III I'udiojl ol .ipdi' U • ! ,1 Ming ; i' e.' *( 111 .; p. I 

I I ii'la ul.ir to a pl.im i .i - mg 1 1 , locdi ii tlmt 

• ' oil p «ii "I j" 'in: in M n: .1 I 1 1 11 t 1 !i ii* i in .. l i n : In 

>- Him dill I lioii h .o 1 t o 1 1 1 r t o i h m l Ii g . . • 1 1 - ol i 

I rii it, '\ht n h w 1 > j'ii - • ool iti t ' I ,1 t ".d I I il . ,i pom* .. 

ot ' 'Mlt t< t, Ilf III t!'f ‘ .lllf pi lie. 

I I . 'I’ll if, ’vlcn oOf pi. 1 1 i*tf ill . 'll I :hf .iiio r -! it' i!,.- im-, ol 

I Ilf I ot.il iiig' pit . •*. .iiid all lllf I oi I • . ■! . I'l ' i. • . 1 1 ■ Ml I p] 1 i,-‘ } . t - 

pi lid it III II ('» Hu* tin - - Ion ol m..! ".u ..t [!,,• Imtin. j-.- . - • 

'fli'* < "lulii'oii tl;. t til'- \ t It'd \ o| . I h I 1,1 oi j .Hit , • .-lit I ’ 

must, hf f.pi.d h oU l'» til,' folh.W M-;; < ••!. • III 1 t - ■ 

III. 'fli.lt flu* .nUglll.il \.!o, lilt - ol .1 j Ml il .iiiu.i ; po : .ii 

lollin*^ r oi'l i. t lull .t }'.* m\i iM Iv c thf ( t ij • u.ii. .i! u .li . .',i . ; ..f 

.inv p'lii of point > .)t t oni.ii i lioiii till' i.'-pi . ti \ ' -i' . 

1 \ . Til it l he li iif.H \ I h'. Il \ ol I -h.l l i ii"^ pi' . m 1 itllm > ' oiit.u f 
with .1 tm iiiii'g pifi t* ’s fijn.i! i.i i! f pio'lm i ol l! f argu!..! \ flo. Itv 
o| I hf lin iiiiig pu . f h\ Hu } i ! p. 1 .il i; I u- d.^t mu .■ lo.iu it . -ixis i»» 
I pair »'f [loinis ot tMuiT.ii 

'fh'* fn.'L of I . til it liiif in \\ liU'h He j'oiiit ot . ont.u t .ii'f 

all -iliialf.h lo-piiiii.r (lie hj V ll.f .ih, \f pi!i;iip!t- IN md 

IV. ul to thf f diou mg V oil' 1 11 lore 

V. 'I’li.i! lor .1 ].m: ol liii’img | u « i > with p".iallid >, mllor 
i till line, pii . f Mul .1 oil t Mif pit . f , I l.f ime o| ( oritai I , c-l Might , 

.Mill p.M.ilIf I lo t hf • ' . .1 1 \ i ’ , .md h'‘iu f t 11 it Hu- I ol Ill 

t Cl .. .'ii- • i! ii. r pi MU- < 1 I \ im. !i 1- il Hu- 1. i m “ i \ liiuli I. 1 1 . lu 1 1 - 

lu"^ .ill .nf."-' "f;, I it'-'i 'w Hu i Uili.ui o| i -li .v.hl , i-. ( r -li. 1 
it' '■ 

\ 1 I'll \t 1 1ll i p or ..( t Ul uiiig ].if<s s nil m»(i- . til" i tia 
Inc of .'o.it cl i > :i !-'i I i.iiiJif . a 111! 1 1 n I Mi - Hu pomi.ii.".'.!..- 
l ion of i Ilf ivt s ; md III iiff t III! Hu* i oiling *. nil 'u . s n f « om. .d, w *1 li 
.1 loiimioii ipf\ Hif ifiin ’‘fiiineal" nif I'l'iiur .li in f... f- ,',uu*- 
lalfd h> tic mol loll ol .1 sti.iiglil, lirif wlm li ti.iv !■-' - i l.ved [lonit'' 
fiinnng pueisin inlling iientail an* i ilhd oi /.'/.//t/».‘.v 

o'hft'i, ,shitilng pifccs ill rolling cmit.u I with lunniuf pt« ..c ni i\ 
he called >nu»>th or tnothhits tacks. • 

VII. In .a ]mir ol pieces in rolling ciini.u l m-iv diiighrlmi* 
traversing tic line nf eoiitaet is n lim* of eojou xioii 

50 . t’yfindricaf irherhs and StOftoOt A'-e - I n dfsigning < ylin- 
drieal wheels and .smooth raek.sj and dcti rmiinng tyeir • omparative 
mution, it is sultieient to conhider a hciHiou of tie i^iir of piei'es 
imulc by a pl.im*. peipeiidieiilar to the axi-s or uteen. 
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Tlic points where axes intersect the plane of section are called 
rmhrs ; tite point where the line <if rontuct intcrseetH it, the ^wint 
of contact^ or pitch-point ; and the wheols are described as circuhtr^ 
fHipf ic.nl y itQ , according to the forms of their aectiona made by that 
])laiie. 

When the point of contact of two wheels li<<8 between their 
centres, they arc said to be in outside, gcarimj ; when beyQiul their 
(•(‘litres, in imid4> genriug, because the rolling surface of tlio larger 
wheel must in this (msc be turned inward or towards ite 
centre. 

Kr(»m Principle 111. «»f .sect. 49 it {i]>]M‘ar.s that the angular 
V(‘loeity'ratio of a pair (»l‘ wh(*( ls is the inverse lalio of the distances 
of the point of lont.n t Imm the eentn'.s respec- 
tively. 

For outsiib' gi'aring that ratio is 
because the nlieels turn ^.-ontrary ways; for 
inside gearing ii is jiositin\ b(*eausc they turn 
the saiiK* way. 

If the M-hicity r.itio is to be constant, as in 
Willis’s Class A, the wheels must be circular; 
and this is the most, (‘ominnn toiiii for wheels. 

If the veloeitv ratio is to be variable, ns in 
Willis's (.’lass It, the ligur«‘s of (In- wlieels are a 
jviir of rolling riinrs\ subin t to the condition 
tliat tlie (lislanee ludween their jnihs (a\ Inch aic 
the centres of rotation) shall be constant. 

Tlie f(.>llowiiig is the gismietiical relation 
which must exist between such a ]Kiir of curves. 

See fig. 10. 



whoso .axes they are taken, 
the diagonal OK' 



Fig. 11. 


I.(*l 1m* the 


rr' 

Fig. 10. 

H;, unv other 
pail ot points 


siimiltaiUMUi.sly 


polrs of a pair of i<dliiig 
i-nivcs; T,. T., aii\ paii' of ]Kunts of eontart ; 
p.iir of points of eontai-t. Th«‘n, for evny possib 
of eontaet, tlie two following otpiations musi b 
fuinilcd:- 

Suin of radii, CJ', i t'..!’.,- (',T| i ' is'iistant : 

.are, ' (17). 

A condition (spiivalent to tin* abov(\ .ami nccessarilv conneided 
with it, is, that at each pair of ]*(iint-< of <ont.act the inclinat ion.sof 
fin' (airves to their radii-ve<‘tof»‘.s shall be fsjnal and eontrary ; or, 
(baioting by /'i, fbe radii-veetoies ,(t any given ]iair of points of 
('ontaet, and v tlie length of tin* eipial ares nnaisuia'd from .a e(*rtain 
!i.xed ])jur of ]>oints of eont n t - 

dr, flt'i 

ds ds 





a«); 


which is the ditfcpaifial e(piation of ji pair of rolling eiiive.s whose 
poles arc at a inn^tanl distance apart. 

Foi full dct.iils a^ to rolling < urves, sec Willis’s woik. .already 
nieiitioncd, and I'bik papi-r on |{olliiig Cui\es in the, 

T/'(f iisitrf Uni'S of tin Houtfl Sorlthful Kdudm rghy 

A r.iek, to woik with. I circular whci l, iinist b.- stiaigbf. 'I'owoik 
with a wlns'l of an\ otln'i' hgiin-, its .si'cticui must !»«• a lolliiig < ui ve, 
subject to tlir ouinlitii.u tli.it ibe pri prinliMilai distaini' lioiii tlio 
polo or cfiitie ot till' \vlif< I to a straiLdif line [i.iiallel to tie* dii’ortion 
(^f the iiiolion of tlie r.K k sbill bi* < onstaiil, Lot b«* tin* radius- 
veetar of a point of imitaot on tin wli'-rl, ./^ tin* oidiiiatc fiom the 
str.'iigbt line before mentioned to f In* eoi n sp.mding tioint ofcont.aet 
on tin* rai k. 'riien 

dr,, f//'j 


d,. 


ds 


(19) 


is the ditTercnti.d eipiation of tin* jiair of lolling curves. 

To illustrate this subjeet, it ni.iy be iiieiitioneil tli.it an ellipso 
rotating about one focus lolls eoiiipletely round in outside gearing 
>\illi an e(in.il an I similar ellipse alsj> rotating about one focus, llie 
distance between tin* axes of lotatioii b(*iiig (apial to the, major axi.s 

1 -t ei*Leiillieil V 

of tin* (dlip.scs, and the vi-locity latio varving from ^ 

1 -- ( < M ntii. it\ livperbol.i lotating about it.s fuitlier focus 

1 + ('cei'ntneity 

rolls in iii.side ge.iring, tbrougli a limited are, with an egii.-il and 
fiiinilnr livperbola lotatiiig about its nearer fo* us, the di.strineo 
l)otweKii the .'i\es of rotation In-ing (*nnal to the axis of the hy|K*r- 

bohi-s. and tin* velo.-itv ratio varving between < ^ 

eee.entncity 1 

unity; and a paraboli rotating about it.s foens roll.« with an equal 
and .similar parabola, s/dfting par.sllcl to its dire<*tii\. 

51. Conical nr Lrvri n,n1 I)i4: Wheels. -Fioin ITineiples III. 
and VI. of*seet. 49 it ajipcar-, that tin* angular velocities of n pair 
of whwds whq.se axe.s meet in <• ]ioiiit an* to eaeli other invensely as 
the sine.s of tii.* angles which ibe axes of tin* whe(d.s make with tho 
Uin* of contact. Hence follows the folf.nving construction (figs. 11 
and 12). — L(*t 0 he the apex or point of meeting of the two axes 
(Mb, OCj. Tilt: angular velocity ni^iio bt ing given, it i.s rctiuired to 
fiini the lin^of* contact •Oji OCi, OC, take lengths 0^ , OA 21 re- 
■IMictlvely proportional to the* angular velocities of the pieces on 


_ Complete tho parallelomm OAxEA^; 

IT w'ili bo the Hni*, of contact requin'd. 

When tho veloeitv ratio in .variable, the line of contact will shift' 
its position in tho plane OiOO,, and the wheels will be coues^ with 
crci'ntric or irregular bases. In every 
case which occurs ija practice, liow- 
ever, the velocity ratio is constant ; 
the lino of contact is constant in 
position, and the rolling surfaces of 
tlift wheels are regular circular cones 
(Avhen they are called bevel wlmlay^ ' 
or one of a pair of wheels may have 
n Hat disk for its rcdling surface, as 
Wg ill fig. 12, in which ease it is a 
dish wheel. The rolling surfaces of 
iKtual whei'ks coiLsist of frusta or 
zoiMis of the complete cones or disks, 

.as shown by W^, W» in Tigs. 11 and 
12. 

.52. Sliding CmiUict {lateral) : SkeW'- 
Jierel Wheels. — An hyperboloid of revolution is a .surface re.sembling> 
11 .sheaf or a dice box, generated by the rotation of a straight lino,, 
round ill! axis from wliieli 
it is at a eon.stant distance, 
and to wliich it is inclined 
at a constant angle. I f two 
such hyperboloids, ccpial 
01 * um*(pi:i1, bo pliu*i*(l in 
tho closo.st ]iossiblo contact, 
as in fig. IS, they will touch 
each other almig oiu* of 1 

the g(*nemting straight • 

lii.rs Of on, •)!, Which will *^'K- >2- 

forin their line of contact, and will be inclined to the axes AQw**- 
Jill in opposite direcj.ions. Tho axes will not be parallel, nor will 
tU(‘y int(3rsoct each other. 

The iiioliou of Uvo siiieli hyper- 
holoiils, turning in contact witli each 
other, has hitherto h(*(*ii elnssc'd 
ainoijgst easi's of rolling contact; 
hut that cla.sRilicntion i.R not strictly 
I eoiToet, for, altliongb the component 
velocities of a }uiir of points of con- 
tact in n direction at right angles to 
the line of contact are (‘([ual, still, 
as the ax('.4 are ncitlier parallel to 
oacli other n^ to the line of contact, the velocities of a pair of 
points of contact Jiave components along the line of contact vb* * 
arc unequal, and their dilfereiic'e constitutes a lateral sliding. 

The directions and ])ositions of tho axes being given, and the : 
quired angular velocity ratio, the following construction serves to^ 
detenoiiie the lino of ((jutact, by whose rotation round the two axes \ 
respectively the hyperboloids are gciicratod: — 

111 fig. 14, let IqC'i, Ik/lg he the two axes ; their common*' 
}M*rpeiidicuhir. Tlirough any point 
O in 111 i.s coniiiioii perpendicular 
draw OAj parallel to LjC, and OA^ 
p.arnllel to lL(’a ; make those lines 
lu’oportiomil to tlie angular veloci- 
1i(*.H about tlie axc.s to which they 
arc rcs|>eetively parallel ; complete 
the parallelogram OAjEAa, and 
draw llui diagonal 015 ; divide 
in n into two part.s, inversely 
proport ifuial to tlie aiignhir veloci- 
ties about the axes wliich they re- 
spectively adjoin ; lliroiighT) paral- 
lel to OK draw HT. This will bo 
the. line of eontaet. ' 

A p.'iir of til in frusta of a pair of , • 

bypt*rholoifls are used in practic(^ Fig. 141- ' 

t() coin inimicate motion betAveen a ^ . '''bC 

jiair of axes neither parallel nor intersecting, and are wlM'.. 
skcw~bevel wheels. ^ ^ 

In skew-bevel Avh eels tho properties of: a line of 
not ]) 08 .sc 8 sed by every line traversing the line of contact, buti^l/.. 
by every line traversing the line d contact at right angles. 

If the velocity ratio to be communicated were vaiiable, thoMint 
D “would alter its ])osition, and the line DT its direction, at dilmnt 
periods of the motion, and tho wheels would be hyperboloida^f an 
eccentric or irregular cross-section ; but forms of this kind are. .not 
used ill practice. ' . ' • V' 

53. Sliding Cantadt {cirmUir) : Qfoovid Wheds.*^ks the ad-' 
hesion or friction between a pair of smooth wheels is seldom suffieieut - 
to prevent their slipping on each other, contrivances are used to 
increase their mutual hold." One of those consists in forming tho 
rim of each wheel into a series of alternate ridges gnd grooves 



Fig. 13. 




AFPUKO: MKOBANICB.] 


MECHANICS 


757 


panUel to the plauo of rotation ; it is applicable to cylimlrical and 
bevof vrbeelH, but not to skew-bevel wbcols. The coiniwrative 
ii'iotiou of a ]Kiii of wheels so rid(;^ ajid grooved is the same 'with 
th*it of a twir of smooth wheels in rolling contact, whose cylindrical 
or conical aurfdoes lie midway between the tups of the ridges and , 
> bottoms of the grooves, and those ideal smooth surfaces are caileil i 
the yitch mrfuccs of tliu wheels, ^ 

, The relative niotiuu of the faces ^ contact of tlio ridges aiul ! 
grooves is a roUitury sluH'iig or grinding motion, uhout the line of 
' contact of the pitch-surfaces as an instantaneous axis. 

Grooved wheels have hitherto been but little ummI. 

64. Sliding Oontact {dirticl) : Teeih of Wheels^ tiu ir NhhiImh* ami 
\ The ordinary method of connecting a pair of wheels, or a 

wheel and a rack, and the only method which insures tin* fjxart 
' maintenance of a given numerical velocity ratio, is hy means fda 
. series of alternate ridges and hollows parallel or nearly parallel tti 
\ the successive lines of contact of the ideal smooth w heels 
Velocity 1-atio would be the same with that of the tootheil wheels. 

^ The ridges arc called 4 the liollows, The teellmf the. 

. driver push those of the follifwcr before them, ami in so dding 
^ ^sliding takes place between .them in a direction across iljcir lines 
< ; of contact 

^VXmpitck-mrfaces of a pair of tootlied wheels are Iho ideal smooth 
surfaces which would have the same comparative molidii hy rolling 
i contact that thh actual wheels have by the sliding couOk t of ilu ir 
. teeth. The pitch-cifdes of a pair of citcular toothed wherls ate 
sections of their pitch -surfaces, miulo for syur-wluth (ihm is, for 
.^wheels whoso axe.s are parallel) by a ]»hine at right angles to tlie axes, 

/ and for hovel wheels hy a sphere described about tlio l oinmon a[»e\. 

For a pair of skew- hovel wheels the jiitch-ein’le.s area pair of ron- 
; Hgnons rcctuiigular sections of tho pitch -surfaces, Tim yitclL-yoint 
is the point of contact of the jiitch-circlos. 

• The pitch-auiftice of a wheel lies iiitcnuediato hefcween the points 
' ;Qf the teeth and tho bottoms of the hollows between them, 'rbat 
part of the acting surface of a tooth which projects beyond the ]»ib b- 
'surfaco is called the/acc ; that part whicn Ims within Ibe intdi- 
' surface, the./ZrtaA?. 

Teeth, wlion not otherwise specified, are understood to be ni.idc 
in one piece with tho wheel, — the material being generally cast -iron, 
r brass, or bronze. Separate teeth, fixed into riiorlise.s in the rim of 
the wheel, arc called cogs, A pinion is ii siinill toothed wliecl; a 
irundU is a pinion with cylindrical sUucs for teeth. 

Tho radius of the piteh-eircle of a wlicel is called the tpnnidi'icnl 
radius ; a circle touehing the ends of the teeth is called the inftf. n- 
' dum circle^ audits radius the real radius \ the «lifren*m*e between 
Uiese radii, being the projection of the teeth beyond the piteh-suiiuee, 

. is called the arldmdum, 

-• Tho distance, inoasurod along the idtch-circlo, from the face of 
pn^ tooth to the face of the next, is eallcd the pitch. The piti h 
and the number of teeth in wheels are regulated by the following 


1. In wheels wliich rotate continuously for one revolution or 
' more, it is obviously necessary that the pitch should he an aliquot 
part of tlio cirmmfcrcuce. 

In wheels which reciprocate without performing a c'ompleb* 
y,.JtS||ution this condition is not necessary. Such wliecls are e.ilb d 
siet^s. 

■w II. In onler that a pair of wlicels, or a wheel ami a nek, m.iN 
work correctly together, it is in all cases essential (hat the jaf'-h 
should ho the same in each. 

' 'III. Hence, in any pair of circular wheels whic h work together, 
■the numbers of teeth m a complete circiimfeiem e are dire^.tlyas 
the* radii and inversely as the angular velocities. 

IV. Hence also, in any pair of circular wliecds whii h rotate eon- 
,, tiniiously for one revolution or more, the ratio of the mimbers of 
;^,.1^eth.>ud its reciprocal the angular velocity ratio must b«.' e\- 
' ‘ in. whole iiumbors. 

• this principle arise problems of a kind which will ]»e, 

■ , to. in treating of Trains <f Mecha-nisvi. 

respective mimbe.rs of teeth in a pair of 
N being the greator. Let Z, T bo a pair of teeth in tlm 
•L largei’ wheel respectively, which at a particular instant 

Jrk together, ft is reimired to find, first, how^ many pairs of 
must pass tho line of contact of the pitch-surfaces lu fore Zand 
together apiu (let this number bo called a) ; and, .sceondl 
Mrimhow many different teeth of the larger wheel tlie tooili fwill 
different times (let this number he called tbirdlv. 
Vfl&>ow many different teeth of the smaller whf*el the tooth T 
lvi{F%tnrk at dinei'ent times (let this be called c). 

1. If is a divisor of N, 




XT 1. N 

■ N; J— - ; c- 


( 20 ). 


Case 3 If N and n be prime to each other, 

. . . (2*J). 

It is considered desimble by iiiillwnghls, with a view to the pre- 
servation of the uniformity of shape of lliu teeth of a pair of wheels, 
that each given tooth in one wht?el shouK} work with us many 
dilfcrcnt teeth in the other wheel ns [wissibb-. Tln*y tbciclbre, .study 
that the numbers of teeth in eacli pair of whecl.s which work 
together shall eithej be prime, to each otln r, ov .shall have their 
greatest eoinmou diviso^ as small lus is cuiisisteiil with a v<docity 
ratio suited for the purposes of the machine. 

66. Sliding Contact — Forms of the. Tilth of Sjair-u'hn ls ivnd 
llael's. — line, of eonnexioii of two pieces in sliding I'ontuct i.s a 
line perpcmlieiilar to their snr- 
face.s at a itoinl where they 
foneh. Ile.-iiing thi.s ill mind, 
the principle of thi* eoni- 
liar.itive motion of a pair of 
teeth belonging to a pair of 
spni-wbrcls, oi to a spur-\\bc« l 
and a rack, is found by a]»ply 
ing tlie iniiiciples slatnl gom - 
rally in .sects. 4(5 and 17 ti» tin 
ease of ]»aliill(‘l a\'«‘.s for a pan 
of apiir-wbeels, .mil to thi‘c.i-.i- 
of an axis [M‘r])emHeiil.ir to tin* 
ilirectiou of shifting for a 
wheel and a rack. 

In tig. ir>, Id C,, be tin: 
ee.ntres of a. ]Mir ot spui- 
W'ht els; 15,1 ll'j, i>..l ll\.poi turns 
of tlieir pitch-t iicles, toin b- 
ingat 1, tho pit(:h-]>oiiit. Let 
the wheel 1 be the driver, and 
the wheel 2 the tollower. 

Ja'I lt|Tl>,A,, be tin* ]*usiiii»ns, at a given in.siant, of 

the aeting .sin faces of a ))nii of teeth in tin* dii\er and follower 
respectively, touebnig eaeh other at T ; tlie line of eunne.vioii of 
tho.so teeth is r,P.,, ]tei peiidiclil.ir totheii sni’tai es .it '\\ Let 
(Ll’o be pci pemliciilais Jet fall tiom tlie eentre-> ol’llie wheels on 
the line of coiittict. 'fiieu, b> .sect. 40, tin angular vi lot ity- 
ratio is 







C^hie 2. If the greatest common divisor of N niid n> be cZ, a 
uamber less than n, so that ; then 




( 21 ). 


The followdng ]*rinciplos rcgulalc the forms of the teeth and their 
relative motions : - 

I. The angulai \ eloeit v rat io due to tin* sliding « oijtaet of tho 
teeth will be the s.mie with tlnit due to the lolling eontaet of the 
]»iteliM'ii‘eIe,s, if the line id* eoime.vioi, of the tilth cutb tin: line of 
centres at the piteh-]M>i]if . 

Lor, let r,L., cut the line of eeiities at 1; tln-M, by .similar 
tliansl.-s 

a, : a, :: 0,1>, : CiV, :■ Ii'„ . . 

wbieh is also the .ingular velocity uitio due to the roiling enntact 
of the circles IH L>',, I L! l.» y. 

Tliis jninejple defi riuines the of .ill t'llliot ‘-]»ur-w LeeK. 
It also lietcrmines tlic forms of tin' tcetli of sImi-IiI r.n k.s, if one 
of the ceiilies be removed, and .i sti.ii;d*f bn" KIK', paiallel to the 
direction of motion of the rad., imd peipi min ul.ir to be 

substituted for a piieh-ciivle. 

II. The iomt»olieiir of the VeliKily ot the ['oinl of eolitaet. of 
the teeth T along the liiH' ot eMiiuexinii i', 

ai . t'jl’, - a.j . t'.jl’j t-o;. 

III. The rel.itivc \eloeity pi I [*emiii ulai «o I’jlL ot the teeth at 
their jmint of coiitiU t, ih.il is, their Cf locitq of sUdinij on eaidi 
other, is loiind by .snp]u».smg one i»f the wlnels, Mieb as 1, to be 
li\id, the line of centres (',1- l'‘ mtate backwaids toniid (\ with 
the .iiignlar Velocity a,, and Ibcwliecl -toiotate round a.s befoie, 
witli the angular velocit> lel.itivdy to the line ol centres 

so a.s to have tho same motion n.*' if its pitcli-cirde rolhd on tin' 
]Uti'h-ciivlii of the tli.^t wheel. Thus the rclaticc motion of the 
whei Is is unebnnged ; but 1 is eonsidereil as fixed, and - has the 
totat motion given by the pnneiples of sects. 37 and J>S, tlmt is, 
a rotation .ibuiit tin* inslantaiieons axis I, with the angular velocity 
a, t a.j. Hence the 1 1 tocit// if s/idi/if/ is that due to tlds iotatioii 
alioiit I, with tlie radius IT ; that is to say, it.s value i.s 

(oitad.IT ^ . (‘26); 

so that it is greater the farther tbctpoint of lonlact is from the 
line of centres ; ami at the instaiit when that point pa.s.ses the line 
of contre.s, and coincides wd?li tht; pitch -po in the xeloeityof sliding 
is null and the action of the. teeth is, tbi the iust.mt, that of rolling 
contact. k ^ 

IV. The path of enntaet is tho lino travoisiiig the n .u i^us posit ion.s 
of the point T. If the line of connexion prcse'jvcs always the same 
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luKsilion, 1h«i ]fHlh of coiiu’uifh amiIi it, aiul is straight ; lu 

Dtlil l (M.SI S tlu‘ ]».nli of fOlltcU't is « ui\e«l. 

ll In ihvoii'il l)y tluj |>iti'b-]u>iiit 1 into t wo -Ou* ////*• 

vf ftffpnxK'h !>y T in Jij'puMfhiiij; tin* liin* «‘f iriitivs, aiul 

till* n,\' or //// • uf ?A liy T iittiT Iniviiig pjsscd tlio 

lini‘ of font rt'h. 

Dining tho Kjtproiirh, tlif .r/. ////.• ]^,H, of tlio «iriving tooth iIhaos 
tho /Vov D.,h., ot the follnuiii/: tuotli. and tln^ tcvih aro Hlidiii^ 
t*ao1i otllfi. J^nniiL'. tin* /•«i'''sv ^in wliioh lilt* of 

tin- t«;»-th In f.Mjinpblii'l in liio figuu- fiy i-.urvi-.N niarkod \Mtli 
aooonli'il lottois', tin- />>< of ihe driviiiL'^ tooth diixos llit* 

jlnii/r U'.,A'y ol tin- lollnuin.; tooth, nml tin’ .irr sliding.//"/// 

f.K-li oiln 1 . 

Tin* path of 1 onl.i t i- hoiinditl wln-vf tin- .ippntai h lonmn’ini-s 
by tin* uddfiiduin • in If ol tin- followrr. iiiid wln ic thr it-iTss It-r- 
ininalns by tlu- .i lih iidmii'ciirli- ot tin* drivt-r. 'I'lit’ li’iigih of tin* 
path of font.n-t sliouid b- sin h that thi’io shall always ho at li-isl 
oin- pairof t.'-lh iiiioni.iLt ; audit is In tlfi still to inakt- it so long 
thill lln-if nImH .iIwaNs bf at h-.ist two ]>aii.’ ol t'-rlh in fonlin-t. 

V. 'rilf ir'/f nj (i l( tf vi tin .n tlon ol th'- trithis tin- •ingk‘KlT“=- 

ir,i’,-ic,iv 

In ^•l.u■ti(•l• it round di-Niiabh- that tin- iin-an value ol the 
i»blnjuiiy at tion dniino iho • oni.ii-l of lofth sboiiM not l’\« t-i-d 

, iii» tin* ni.-iMtnoni x.ilin- '“>0 

It 1 -- iinin-ffSN.ii V t') givi- si j/aratf ti^iih -oid tb iiionsl r.jti«uiN for 
iiiMth- gearing. The only niotlil'K alion injuin’d in the foriniihe is, 
that in iMpi.ition -•> the (///*«/ of ihe an"iil.i! M-b'.-il ics should 
bi- s!ib^lituli-il for then nuiii 

oil InvnJuti Tin- .-.inipliv-d form (*f tooth wbifb fuHilN tin- 

eondit lulls of seel, oo is ooi.nnrtl in the following nianm r » sre lig. 
III. Ij.-I t'l, *\'b'‘ the rriitirs ol two w In 1 1 >, 11,111',, H. 1 IV,. tlnir 
]iit« h * ireb N, I tb*’ ]iil b-|>oinl , h-t fin- •iblnpiity oi uftn/n ot 
tin lielli be, eoiistant, so tliat tlie .'-aiin- .'•tiaigbt line r,IT. -diall 
lepUsiMit at oii'-e tin ei'iisl.int bin- ot I'omiexion of tM-tli ainl llie 
path of euiiT let. iMaw <’,1^, j'l-rj'endn iil.n to I’lll’ . and 

with tlio.n liin-s .!■' ladii d»M iibt about tbn centres of the x\hi-»-ls ; 
tln-.iii'lis D.D’p 1*. D'., 1 aih d Ar/.s.'-i-,/-, A s. It i*- evidi-ni that the j 
ladii'iftln ba b»-irto».nli ollr i (be : aine ]n op<»rt ion.-, a.s ' 

till- r.nlii nf tin j'lt' it-.-iii \> .md .d o tli.it j 

I'll'i ubli.pnly / j 

It . js obli(jnit\ \ 

.die id/lnpuiy will'll i-i foiind to .m-^w/rbist in [ir.ntite is .iboiil j 
llV; iKtoNim is Mb..iit -ind it, ; mo- .ibout {. These vulue;^, : 
though not .il)''idult 1\ 


/ 






Th« teeth of a rack, to work noiTfe.lly with wheola having in voliilo 
tedh, should have plains siirfiices perpoudiculor to tho lino of ooii- 
iiexioii, and eoiiHeipiontly iiniking witli tho direction ol motion of 
the ruck uiiglca ccpial to the coiu]dcinoiit of tho ohlii|uity of 
action. 

57. Ttiefh for a given I^atk of iJutiiax t — Mr Sang s Method . — In 
tile preceding section tlic form of tho teeth \s found hy assuming a 
tigure tbi* the path of contact, viz., tho straight line. Any otiier 
convenient figure may be assumed for tho luitii of contact, and tho 
correspond iiig lorms of the teclli Jound by determining what curves 
ii ]M)int 'r, moving along the iisKiimed ]»alh of I’oiitsast, will traeo on 
twii ilisks rotating round the centres of the wlieels with iingiihii 
velcx itics hearing that rulation to the. component velocity ot T along 
Tl, which is given hy Vriiiciple 11. of sect. 55, uiid hy wpuitioii 25. 
'J’his mcthotl of tiiiiling the forms of the teeth of wheels forms the 
subject of an Ldahorate and most interesting treatise hy Mr Kdwurd 
8ang. , 

All wheels having tee.th of the, .same pitch, traced Irom iJie .saiiio 
p.itli of contact, work correctly together, and aro sahl to belong to 
till! *«/;//' /. • 

58. 7m-/// traced hu HulUng Curves . — If any curve K (fig. 17) ho 
mlh-d on the inside of the jiitch-circlo IIH of awheel, it appears, 
lioni s«*c(. :i7, that tlu- inst.-intaiieoiis axis of the rolling curve at any 
instant will ht- at tin- 
]>oint 1, where it touches 
the ]»i tell -circle for the 
monieiit, and that emi- 
.sc/pii-ntly the. line A'f, 
li*aet-il by a tracing- 
]>onit T, Iix4‘d to the 
lolling curve n]ion the 
plane of the wheel, will 
l»e everywdii-re ]>erpen- 
dieuhir to the straight 
liiu- Tl ; so that tlie 
traced cm \e A'J' W’ill he 



A'= 


aie ije.ir I'nongli to the tiutli 
loi praetieal pur]Mi'i-..) 

.'siippiisi- tin- hjis'-. ii(b- t'» 
he a )*iil "f eire.ilir piilh-N - 

1 oiim-i ImI bv iii*-ali ol .1 CMi d 

wImm- Inuii jiiilliy to 

jiulh.x In I'jl r_ A-, tin bln- 

ol i-iMJlieM )II id tboNi ]tulh \N 
is thi* with til it i'l th«- 

]»l«'p'.iN'-‘l tl-' 1 h, I In \ wiil i')t.it( 
willi till- n-i|Uiinl m-!oi itx latio. 

Now, NUp|i'j><- I liaeiiig ji'Miit 
T til b - ll v< «i 1.) lb' Cold. -II .1 ^ 
to bi- I .11 ri. d .ibiiig till I'.illi 'll 
eont.n t r,1 1*. , t b-it lii.int will 
li.iei- till a |i!.ii]i- lot.it Mi'4’ -iloliy 
with til'* W li'-i-l 1 |ialt ot tin- III- 
Vi/bjt'- iif tin li.i-i I lit 1- I ),!)', . 
and Mil .1 ]i*l.ili- Udatllig aioii;; 

\vil!i th'* wliiid *J piit 'd th' 
jiiv.iluii 'd th'- b.iM 

D df . .Jli'l tho 1 v.'i I m \ i , -ii ll' 
in thi 'I ijiiii ■ 'I jii'iiit ol 1 oiil.i' i 1 
iht.nll I* 'jUU'i I b\ I'l ilM-Iph- J. "I 
t’lm-i jii' all*, i.ii' i't tilt I'/iiii 
till* IllVol’ll*- ol t ' 11' , .lll'l llii- 

tceth Is tie- wli-i-"' '""iie l 

baNe-ein It. to li'.ii "I ti-. |.it' b < in h- ol tin. whi-<.J. 

All invobii - tl '■ tin- - Hill- ]iileli woik siin/t/ihlv to-j-i-llii r. 

■j’o lind th' I'-iiijtli I'l lie- p.ilh ‘>1 ei/iiLn l oii'ithil suh* ol the 
j»lti-li-p<nnl I, it 1' 1/ b. "I iivid ibit tin <11^1 , him- bet w’« cn tin- 
front'* of two .sie ii;.'-!'. i I'-rli, I iin asiiji d along r, Il’.j, is Icns tliaii 
tbe piti.h in the rati" f obliijuil v ; 1 . and « onseijneifilv that, 
ii dislari<*Ms eipiil t" tie l it.h i.i- m.irk"! "11 tillu-i- way from I 
lowards J’j'aljd 1'.. ii-'*pi ly. tin extri-mitii-., /-f flu* path of 
coiila'l, and if, according t'l il’iiiii-nih; IV. of seel. 55, tlu* addeii- 
li'iui-cir' I'.s b/ desciibi*'! tliioUL-M llu- iwiints so found, there W'lll 
alw ays be ut least two pairs of teith inbtutif/n at once. In practice 
t Is Ubil.il to inake the path ot *-orjta' t i^mn-what l/mgcr, viz., about 

2 Mil tinieT the pitch ; aiul \vitk' this length of path, and the 

o-ilujuitv iiip;a<V iiu nti'^^cd wi tlu- addciulum l.s -about /otlus 

pitch. 


1 1 J. Ill 

I - 1 d Will .ilv\.i\.M tom ii 4 ll h otic r 
..iid will tin n ion tultd tin- < om 
( I 

->UHli'h I'll I I'l III III of whecJ.sl.-* 
'•blnpiiLv ol t]:'.' ai tnm <il su<-h 
.tin Ml]'/ ol tin- la'ilU.s ol till il* 


suitable lor Ihe Hank of .i tooth, in which T is the point ot eoiilaet 
eorres]H)nding 1o ilm position I of the. pileh-poiiit. If the .saiiuj 
rolling '*iirvc K, with the i).'!]!!'*. traejiig-pohit T, be rolled on the 
oul'^idr. of any olhei luleh-iireh-, it Will have the of a tooth 
.smtahle to work with \\\v jlanh: AT. 

In like mannei, if either tlie same or any other rolling curve li' 
In- lolled till. o]»posili* way, on the outside of the]dt«'h-cirde BH, bo 
that the Irai-iiig point T shiill start from A, it will trace Ihe^ht'- 
AT of ,i tooth suitable lu work wdth ,ijtnuk traced by rolling the 
same curve IT witli the same tracing-point T any other pitch- 

'riic tigure. of the /<»//// of eontact is that traced on a fixed ydane by 
the tracing-] Hiiiit, when tlie rolling cui ve is rotated in sin h a munuer 
:i- ahvays ti) toiiidi a iKed slraiglit lino KIE (or F/TK/, as tho en.se 
may he) .it a ti.ved piiint 1 (nr T). 

If tie* same rolling emve and tracing )ioinl he used to trace both 
tlu^ faces and the Hanks of the teeth of a number of wheels of 
dillereiit sizes but id tlie same ]»iteh, all those wheels will work 
"U-ri!':tly togetliei, .ind will form u set. The tt-etli of a rack, of tlio 
same set, aie traeid by rolling the rolling eairve on both sides 
straight line. 

'Pile teeth of wheels of any iigure, as well as of j-irmlar wheels, 
maybe traced )»y rolling eurve.s on tlieir ]»itch*surlaces ; and all 
teeth of the same ]»ite]i, traced hy the .same lolling curve with the 
.same tracing-point, will work ^ together corre(‘11y if tlieir pitcli-sur- 
l.ices are ill rolling i-oiitact. 

5I». EpkgeUndal Tfyth. The most eoiivenieiiL rolling curve is 
liu- i-iicle. 'idle, j/atli of eolitaet which it traces is identical wdtli 
Itself ; and the tl.iiiks of the. teeth are internal and their faces ex- 
U-nul epii-yeloidN loi w'hoels, 

.Hid both Hank*' and faces iuo 
4 \ .*loids for a rat-k. 

For a pileh-L-iicle of twice 
the radius of the. rolling or 
i/f .enbiug eirele (as it is called) 
the internal ejiii-yeloid is a 
straight line, being, in fact, a 
diameter </f llu* ]iiteli l irele, so 
lb.it the Hanks of the teeth for 
sii.-h a piteli-i-in-li- aie ]>1 hius 
radiating from tlie axi.s. For 
a .smaller ]uteh-eirele the Hanks 
w'ould )»e (toiivex Mild inAMrced 
or inukr-eut, which w'oilld he 
inconvenient : fherefonj llu* 
sriialleMt whn«!l of a set should 
liave its piteli-eircle of twice 
the radius of tlie describing 1®* 

circle, .so that the flanks may lie either straight or eoiiciive. 

Ill fig. 18, let BP/ he part of the pitch-circle of a wheel with e])i- 
cycloidul tcz-lli ; C’lC' the line of centres ; I the pitch-point ; KIK' 
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tt struiglit lajjgbiit tu thapitcli-eirole at that Ktho internal | 

and Kllio external dewribing ciniles, yu nlueed ils tu toneli 

tho pitch-eireln and eucli otlior at 1. Let tje the path of eon- 
tact, eoiibisting of the arc of apinoach 1)1 and the arc of locexs 13)'. . 
In order that there may always be at lenbt two paira of 1t*i lh in 
♦ action, each of those ares should be eijnal to the pilch. 

The obliquity of the action in ])assing the line, of rciitres is no- 
thing; tlio maximum obliquity is the angle E1D*-E'H); and the 
mean obliquity is one-half of tliat angle. 

It appears Irtnn experience that the mean obliquity Should not 
exceed 15® ; therefore the maxiiiiinn ohlitpiity shonhl lie ubuiit 30 ; 
therefore the equal ares DJ and ID' sluinld each he one-^ixth of.* 
c'ircuiiifereiiee ; therefore the circuinlerciicc of the ih .'.iihmg eiielo 
should be aix tiuira the pilch. 

It follows that tho smallest pinion of a set in wim h i>iiiioii ihe 
Hanks arc straiglit should have twelve teetli. 

t)0. Ncarln /Cpicpcloiilal TcMh — Willis s Mcllnnl - -\\\ f.icili- 
hite the •drawing of epieycloidal teeth in ]iraetiec. Willie h.is 
shown how to appruxiiimto to their figure by iiiemis of two eiienlar 
arcs,- — (me e.oiicnve, for the llauk, and the oilier convex, lor the 
face,-'iiiid eacli having for its radius tlie wain, ijidin.'s of eurxature 
of the epicycluidiil arc. WillL’s fonnul.c aie fouiult d on llic lol- 
luwing ]»ropcitie,s of epie,yeloids : — 

lict It he llie r.idius of the ]dtch-cirele ; r tli.it ol IIh- df. « iihiiig 
circle; ^ the angle made by the normal Tl to the <j.ii \. loiil at .i 
given point T, with a tangent to the eitcle at 1 , t^iat is, tlio 
oblh|iiit,y of tlic action at T. 

'riicii the radius of e,iirvature of the epicycloid at 'P is 


Knr an iiitern.il cpicyeluid, L'f’iutf ^ 

h^ir an exicnial cpicycl jid, p'«^4r.siii9 ^ 


r-\- 


Also, tohinl lilt position of tlmeeiitrca of curvatuie nl.itn «•);, toilm 
pitch-eirclo, \\c liuve, denoting the chord of the deM’iilung i iielc 
Tl h> c, ('-•«/* sin 0 ; and thcicforo 

11 

Kor tlje Hank, p-e- ‘J/'.siii ' ] 

• v-O). 

I'oi the lace, p'-c- ‘J/'ain ^ ^ 


Kor the proiioriions ap[»ro\cd of by Willi.-n, .sjn(/ [ ne.uh ; 
r-j) (the pileli; nearly ; c - i/; nearly ; and, if \ lie tlie niiinhei of 

teeth in the uheel, |.”Ty- iieaily ; theicfoic, .ijipio.Mjnuli'h , 


fi 
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Hence the iollownig cun.striictioii (lig. lit}. Let lill he, pail ot the 
pihdi-circle, and n the point where u lootli is to eio.ss it. Sit olf 
ab •^ac’^hp , J)iaw radii htl, 
cc; dviiw/Zi, Cl/, iiiakiiig angles 
of 75i® with those- ladii. 

Fixmi J\ with the r.idius ./a, 
draw the, eireular are, ah ; 
from (/, with the ladius ya, 
draw the, circular an’, (//,'. 

Then (f.h is the face and ok tlni 
ilank of the tootJi required. 

To facilitate the application 
of this rule, Willis publi-slicd 
tables of p ~ c and p'-c, and invente,d an iiibliuiiici <alh 
“odontograjdi.” 

HI. Tritiullr.'i nml J*inAVhiils.~ Ai\\ wJiccl or 1 1 iindle havi e\lin- 
drical iiims or .staves for teolh, tini faces of Hn- teeth of a iihcd 
suitable for ill iving it arc de.serilwd by tins t tracing cxicrnal tpi- 
oyeloids, by rolling tlie pitch-circle, of tlu- pin- wheel oi Inunlle .m 
ihe pitch-circle of tho driving-iyhccl, with the centre of a si.i\e im 
a tracing- point, and then drawing curves parallel to, .md wiilmi 
the epieyedoids, at*a dnstaiice from them e<jual to tin* ladiiis of a 
stave. Trundles h.*iviiig only six btuve.s will woik with l.iigi 
wlieela, 

(52. ISach's of Tcrfh and Sp/iras. Toothcii wheels being in :nnei.il 
intended to rotate either wav, tile harks of the teetli iie innle 
himilar to the trout .s. The jf/x/or hftti.een two teeth, measimd on 
the pitch-circle, is mad^* about ^.1h part wider than the thiekin-ss of 
the tooth on the }>itch-ciivlft ; that is to say. 

Tin ek ness of tooth ])it.ch ; 

Width of space — pitch. 

The #lifftir«*ncc of of the jiiteh is (.•.•illed the hark’frtsh. M’ln- 
clearance allowed between the |xdnts of teeth and the’ hoi toms of 
the spaces hetw K»n tin* teeth of tho other W’he.L*l is about 
pitch. 



tid. tStcjtjicd tuul Helical Tcelh . — -Hooko iiiveiihd the iiuiking 
of Ihe flouts of teeth in a .series of .deji.s with .i ^il•w■ to iinn.iM- tl,. 
Miioothness of action. A wheel tlins Imnied ics« inbli.-. in .-iMp* .i 
bericb ol equ.il .ind similar toothed liisk-. jil.n i d .-i<|c by sub-, willi 
the led h of f.icb a little behind tliO."! "! tin | n cc dllif; illsk lie 
;dao invented, with the same object, tuili wbo^i fmnis. Jii.'sie.ni ot 
bring j)a nil id to ilu* line of contael of tin- ]‘ii' b-«.nib eioss it, 
oliliipn-Jy, so a.s lobe of a screw’-llke nr lniic.il •mni In wb'.l- 
work of tbi^ kind the contact ol each paii ot l- » th coninn ni i sat tin' 
fore 111 o.st end of ihclnliial front, and tmnin.ili at tin .ilti ni o t 
end; .iini ibc In-li \ is ol am h .i ]»iti b 1b. it tin- v out,), i .i| o|m ].m 

ol teeth .''li.ill not IcMnin.iti until Ibal of ilf n- |mii 1 . 1 

liicuc(*d. 

tsteppeil .ind Inln.il (ilIIi Ii.ivc the .le.sllnl elicit of ni'l* .i 111 ;' 
the suioollnu.v-, ot niotnui, blit they icqinie niojt ilitli. nit .uid ev- 
peiisivc wui kin.Mi.-'bip tli.-iii I oiniiioii teeth, and Joln.il 
iiisiile-., up. n to tl.( iibjii'tloll tll.it thc\ .'M 1 I .1 l.llc|.i]l\ oMlijn*' 
pre.s.siiie which teinU to incu-.isc n -.tsinci . ainl iiininly .sn.iin 
1iii‘ machiin 1 \. 

1)4 Tfth t>i' fiin! U'fi' /s. I’hc :n’Mni' <- iii t-n e.s ul fin tiilli uf 
heved whci-ls .lie ol 1 1n- ( I'liic.il kind . c nci iti-d bv t he motion ol .i 
line p.is.sing Ihlongh the i oimiii.ri .ip.\ o| f lie j.iti h « oin .s, \\ liilc it ^ 
e\ln*mil> i.-iMirnd joninl fi. oiillim . o|‘ iln (in-, .‘^ci tinii ol the 
tielll made by .1 .“-pi M l e ilc.st 1 1 1 .. .1 .ibuiit thil api-\ 

'I'Jn* opclMtioji-, 111 ili .M iibing fl.'’ i s i ' ■> ol (lie t(itb «»] 

bc\ I l-u’licid^, win tin I b\ in\oli.t. - ..j ) \ i.-lliinj chim.-, .in in 
c\ci\ ii'.sjiiil .ni.'ilogoii^ to tlio-i 1oi d( iikiii'' fill (i'jnii.^ of llic 
lecth (if .spm-w hi els, »\ctpttliil III the. ' ol b.^cl-vln•d--al]fhos^■ 
(»pe,ialioll.s .lie tt» b.‘ pi l loMiied oii (lit ill'l i "I .j |.] i(!.-,(Mbiil 
about tlie apex in-,lc.Mi of mi .i plun , • iib- 1 1: cuii" /»> b*i tiii!r>'<, 
.iinl yn*d it/tii ', loi .s/rni'dd Ini . 

In cuinsideiMtimi of tin* } i.i< f i. .j 1 oilln uli \ , ii;i> jiitl.cU'C 

ol l.iigi' w In.cl.'--, of i)bt..iiiing .Ml ..I ■ ' l i.i 1 .-CM 1 II • , .md ol 
ili.iwiiig iqion it when obl.iinid, the !» iviin.iti iia tbod, 

].iopi»s<‘d oii;;inaily hy Ticdgold, \- ".iimmIU i. i 

Let O (hg. 20) be ill'* ionmuni .ijn \ ol i pi 4 In \ • 1-w h. • U . 

( >1J, I, ( Ilk I tin 11 inli Ii IM ( >( ' t !,( 

oliOllt.tCt. )*i 1 pclii.ii 111 M I t)l \ I\ 

A.j ; in.ik.*’ tin- out' I 
1 nil- ol tin* p.itli 1 11- Mid 
oi t hi wild 1-, Jiol lion . ol 
t he cuiKss Aj r»| 1, .\jlkl, ol 
wlinh the II mow /oin 
o. . iipn d li\ { Im. tilth Will 

bi suHiiiiiitls in.ir to .» 
sphelle.ll suil.ui lie-, iibid 
about () fur pi.n tii .il pur- 
poses. ’I’o liinl ibe ligujc- 
of tlie teeth, draw on a flat 
.siiit.n c « iiciiktr .ij - - 1 1),, 

!]>.., with toe V.ldll 
A..i , those .ires w ill I'C Ih. 

d> t f liijiim Ills lit alls ^ 

]»iteh-eireb ll,!, Ik 1, wlnii tin • uim al sinl.n - AA*|1. A 11 1 m 
splcud out llflt. l>isilllie tlie llpnies ui tii.tli |o! tb' vl.\.l‘.p.-d 


illVb 

as lor a ].aii ol spnr-wln 

,eb. , tin 

! 1 W 1 a p 1 1 ) e 

d. w'op. d -M. 

- . 1 

tin' cones, .so a.s to noik* tin i 

in I oiiM )• 

1. W !' Il 1 i.' 

} 1*. 1 * Mi I. 

ale 

ti.ni- 

tin- tl * th (Ml tiie 1 mill a 1 

1 Milt o < 
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. 7Wth „f SL,u-l:,nl 1 

?7e /... 

'I Im . i. ! 

ot 1 hi 1. ( lii 

ol 

.skew 

-bevel win el an- p.M.dl. 1 

to lb. !. 

'. 1 1 1 .if Mi 

I .M_l.l line ot 

f i; 

ll\ JH 

■rboliiidal ]nti h ni l.n e , 

.M.d ll 

le 1 1 Mi -\ 1 

e ei foils ot 
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teetli at a gl V ell pitch ell i 1' 'Me -null M III t!io ol lln li.tliu) .1 
be\el-whecl whose piti h Mil I n . l- .i • one lou. 1.11 I !'e li\ |.. i liul.e.d.ll 
s’li l.iec at ( he gi\ I'll ( ir< li . 

(WJ, ( 7 ^ ///.N - A ' o / a 1 s .1 I n le t . lot I ' , I 1 1 1 ' I i 1 1 ' t . 1 1 1 1 ’ ' ' o : 1 1 i 1 1 Mo i]sl \ 

« I* o.seilkil iiig, .mmI diuin.g a delm m Mi'Iimil; j n < ■ • illnr ion- 
^lallt l\ m .it mil M al . Ml tie piiii' 'pk v li;« li li.i\ e bi cil M.il • d 
111 -I I I b.'i as 1.1 mg apple /1 11 lo I. lli.M- .ippli- abl. I-. . aims, ‘im! 
in designing i anis il i ^ mif n- d t o d' tu iiiiin ui t.ike into emi-idtM i 
t .on I he im 111 ut 1 II. |.k il pi!.]i- iiil.i'i*. wbi li w mild ;',u e tin .stun 
I miip II atii e loot lull b\ I oliii. j I oiit.nl tint t l.e i.ani .i-n e - b\ ‘did in g 
( mil.iet 

07. .S’e/'i /cv, - -'flic t|■J;l^e ul .1 -eKW 1 -, lh.lt ol .1 tmi\e\ o| loliiai' 
(\lmd-T. with one oi n.me hilic.il pioj.itimi', i.d'e-i f../ lo'.-, 
windiiii' immd il. t.‘on\e\ .md I'oinaxe muw- .m .■ d' m n gin-in d 
techliUMllv by tlic iisptiti\*‘ liaini s of nnii' .M'll slunl 

conc.ive sciew is i illed ;i niif-, and when .i -• > n - 'I w ft li- 

mit ipi.ihlit .itnm a n.tiru .-view is nsu.dlv midii-loo* 

'I’he lel.ilion bi tweeU the and the ' ' fi mni om 

'he motion vil a screw woiking in I'onl.n t with .i I ' t''’. m 

helical gnivle. has .dread v been dcnn^nsti at* d m --i md tin 

s-mie relation exists betwi-mi the nuiguitud. - .4 tie- lotatn.n ol ,« 
seiew wboul a tixed axis uin^ the ad\aii(eot -l il'ing i nt in w i.ien 
it rotates, 'rilo advaiiee of the lint laki^ | la. i in tie- opposit.. 
direcLioii to that of the Jidviilie^ of the u w in ih-* * -ise in which 
I In* iiur fixed. The pilch or axoil j.ifJi^vi a seie\f nas llu mean- 
mg iu-».sigufd to it ill that section. ike^ ili -i m.V i,ii..-uiid 
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purallrl to tin* axis, betwceii the (.•orn*s]>oiuliii^ points in two sue- 
ces.sive tnriis of the mnie thread. If, th(!relbre, tho scixnv has 
several o(pnMistant threads, tlie true pitch is equal to the divided 
iiieusured between two adjacent thnmds, multiplied 
by the niiiuber of threads. 

If a helix be desetibeil round the screw, crossing each turn of tho 
thrcail at right angles, the distance between two cornUponding 
ptnnta on two sncces'^ive turns «jf the same thread, measured along 
tliis norvial hHijn^ amy l>e <Mlh*d the )ior/futl jntch ; and when tho 
screw hius niotv than one tliread the normal pitch from thread to 
thread may be calletl the vonna/ divided pitvh. 

I'hc distance from thread to threail, measured on a circle describoil 
about the axis of the screw, called the pitch-circle, may be called 
the drcum/nrnfi^tl j>if' h ; for a .screw of one thread it is one eircum- 

„ .. , one circiimfcrcncti 

lerciiee: for a screw ol v Uircatls, 

It. 

liCt r «h-notr the radius of the pitch circle ; 
n the number of threads ; 

0 the oblhjuity of flic threads to the pitch circh*, ainl of the 
normal helix to the axis ; 


II 1 

V..) 
■r..\ 


r„ 

n 

1*. the 


the axial 


the mu'i 


\ pitch, 

/ divided jdb li ; 

( pit'^h, 

I divided jdteh ; 


cinaimfeirntial pile 


then 


cot d <‘OS0- 
/»,j Six 0=' Pc taiitf — 
■ji„ -pr sinfl— y),i costJ-- 


2irr 


' tan 0 




2nv sin 0 


If a S( rew rot, it* .-*, thy number of llne.uls \Nhicli jMssafixed ]»oint 
in one revt)lutioii is the numlnT ot tlirtMtls in the sciew. 

.\ pair of eoinex seicws, each rotating about its axis, arc used as 
ail elementary combination to transmit motion by the sliding con - 
taet of tlndr tbieaiK. Such sciews arc commonly called cw///cs.v 
^vreics. At the point <*f contact of the screws tlieii threads must 
be p.irallel ; and their line of connexion is the common perpendi* 
eiilar to the acting .surfaces of tlie tlircads at their ])oint of i-ontaet. 
Hence the Ibllowing principles: — 

I. If the screws ale both right -handeil or both left lianded, the 
, ingle beiwetMi the directions ot their axes is tlie .sum of their obli- 
quities ; if one? is i ight-hamb d and the other IcIt-liamkMl, that angle 
is the ilitfereiicc ot their oblnpiities. 

II. The iitjimal pitcli bn .i ncicw of ouh thread, ami tho normal 
divided pitch for ii sdew of liiorc tlian one tliread, must hu the 
same in each screw. 

III. Tlie angular velo( iti(‘s of the .screws aie inver.selr aa their 
numbers of thremU. 

Hooke’s wheels witli obliijue or helical tffth aie in factscrew.s 
of many threads, and of large diameters as compared with their 
lengths. 

The ordinary jiosition (»f a p.di of rndb -NS scii'\\s is with their axes 
at light angles to rach otln*r. When oin* is of eonsiib rably greater 
diameter tli.'iii the dtiicr, the huger i-, loriimnijly called in practice 
a V'hvrf^ tlie name .s’c/v //» being aj>j>li«‘«l to the .smaller only ; but 
they are m*verthelrs.'. ImuIi .screws in fact. 

To tnakc tho Icfth ot a jiair of endlc.ss .«,errwvs tit cmTeetly and 
Work sTiiootlily, a haidciicd steel serew’ is maib* of the tigure c»f the 
smaller .sitcw, with its thread or tlii».ids mdclnd sous to foim a 
iMitting tool ; tin* huger screw, or *' w'hci l." is cast approximabdy 
ol llic leijuiicd figure ; tin- l:irgi*r srri-w' and tin* steel senwvare fitted 
lip in their prujuT udative po-itimi, and ni.ide t(» lolale in c-onta(t 
with eaeli other by turning the steel .senwv, which cuts the thremls 
of tin huger sep \\ to theii true liguie. 

t38. f'onid I ii>i Ilf /^iirnllrt A.ns Ohllinin\ (Jonjdiinj. roiipliiuj 
is a mode i»f «<iiimetiiig a ]i;ur ot 
shafts so that they shall rotate in 
the .same dilution witli the .same 
mean angular \eloeity. It the axes 
of the shafts are in the ,:iim straiglit 
line, the conjding eoii-ists in Sd eon- 
iiccting their l■ontigndlls » mis that 
they shall rotate a.s one pine; luif 
if the axes arc not in tie- same 
straight line combi milions n if me- 
chanism aie required. A edn]>ling 
for parallel shafts wdiich aets by 
jtlidin^ rnnlact was invented by 
fddharn, and represeiitcil in iKg. 

21. Cl, C.^are the. axc:^ of the twc) 
parallel shafts ; Djf Dj two disks facing each other, fixed on tho 


ends of tho two shafts respectively; K|E| a hdt sHdi^ in a . 
diametral groove in tlie face of Di; a bar sliding in a diametral 
groove in tlio face of Do : those bars are fixed togothor at A, so as 
to form a rigid cross. '^Fho angj^lar velocities of the two disks and 
of the cross are all cupial at every instant ; tho middle point of the 
cross, at A, revolves in the dotted circle described upon the Hue ' 
of centres CjC^ as a diameter twice for each turn of the disks and 
cro&s ; tho iiislantiincouH axis of rotation of the cross at any instant 
is at I, the poin't in the cirede diametrically opjiosito to A. 

Ohlhaiu*s coupling may be uif^d with advantage where the axes 
of the .shafts are intended to be as nearly in the same straight line 
a.s is possible, but wliem there is some doubt as to the practicability , 
or permanency of their exact cont^iuity. 

69. IVrappmf Oonnrdors^Be(^,' 0ml$^ and C%awMr.— Flat belts 
of leather or of guttii perclia, round cords of catgut, henqi, or other 
material; and metul cliains are iwed os wrapping connectors to 
tiMiismit rotatory motion betiveen pairs of jpulleys and dry, ms. ' ’ 

Brits (the most IVetiuently used of all wrapping connectors) require . 
nearly cylindrical piillevs. A belt tends to move towartls that part - 
of a pulley w'hoKc radius is greatest ; pulleys for belts, therefore, ^ 
ur(‘ slightly swoHimI in the middle, in order that the belt may • 
remain on a inilley, unless forcibly shifted. A belt when in motion ’• 
is shifted off a pulley, or from one pulley on to another of equal 
si/.c alongside of it, by pressing against that part of the belt whick ^ 
is moving towards tho pulley. 

(Wds require either cylindrical drama with ledges or grooved ; 
pulleys. 

Chains require uulleys or drums, grooved, notched, and toothed, * 
.so as to fit tho linKs of the eliain. 

Wrapping connectors for communicating cOntinuoiLS motion. am 
eiitlless. . ' 

Wrapping connectors for communicating reciprocating motio)^. 
have usually their ends made fast to tho pulleys or dnuna which- 
tlu'y connect, and xyhich in this case may be seetoiu 
The line of connexion of two pieces connected by a wrapping^ 
('onnector is the centre line of the belt, cord, or chain ; and thet 
comparative motions of the pieces are detcrnlhed by tho principles ' 
of sixi. 46 if both j)ieoes turn, and of sect. 47 it one turns 
tlio other shifts, in w'hich latter case the motion must be recipmv 
eating. 

The pitcMive of a ])nlley or drum is a curve to which tho liqe of 
connexion is always a tangent ; that is to say, it is a curve paralltd^ 
to the acting siirfaw*. of the pulley or drum, and distant from it 
half the thickness of the xvrapping connector. .8 

rnlley.s and drums for communicating a constant velocity rati^ 
are circular. The rffrrtue Tailim^ or radius of the pitch-circle Of V 
circular pulliw or drum, is equal 
to the real radius added to hhlf 
the thickness of tho connector. 

The angular velocities of a pair 
of connected circular pulleys or 
drums are inversely as the etfec* 
tivc radii. 

A crossed belt, as in fig. 22, A, 
reverses the direction of the rota- 
tion communicated ; an uverossed. 
belt, as in fig. 22, 15, pre.serves 
that direction. 

The Icvgth L of an en(llf?.ss belt 
coiinoctiiig a pair of pulleys wJiose 
» tlVctivo radii arc with 

parallel axK.s w ho.se distance apart ^ „„ . 

is C, is given by tbc following rig. ^4. 

forniube, in each f which the first term, containing the radical, 
expresses the bn. lli of tho straight parts of tho bolt, and the' 
remainder f the formula the length of the curved parts,* , "• ' 

For a crossed belt, 



c 


»)iCS2,A)'; 



Fir. 21. 


L - 2 v^- '1- (rj ir - 2 sin- 

ami for an iincroMscd belt, 

L=iJV{c=- (n- J-j)’} +ir(r,+r,) + 2(»’i-rj) 

in which rj is llie greater radius, and the loss. . . 

Wlieii the axes of a jiair of pallevH are not parallel, the puUeyB-! 
.should bo so nlaccil that tho part of the bolt which is approaching 
each pulley shall be in the xdane of the pulley. 

70. Speed'Cones (see fig. 23).— A pair of spceil-cones is a^n- 
trivanee for varying and adjusting the velocity ratio cozmiDiio^W; . 
between a pair of parallel shafts bytncans of a belt. The 
cones are. either continuous cones or conoids, as A, veloijity 

ratio can be varied gi'adually while they are in motion pyehffting 
tlie belt, or sots of pulleys Whose radii vary by steps, as 
*which case the velocity ratio can bo^dianged by shifting the bolt 
from one pair of pulleys to another. ^ 
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in order Uiat the belt may fit accurately in every possible position | 
' on a pair of speed-cones, the quantity L must bu constant, in ' 
' equations 32, A, or 32, H, 

, according as the belt 
crossed or uncrossed. 

^ For a armed belt, as in 
' A and 0, tig. 28, L depends 
.solely on e and on ^j + rj. 

■ Now e is constant because 
/the axes are parallel; there- 

,foro the tmm of the radii ot 
pitch-circlcs connected 
in every position of the belt 
is to be constant That 
condition is fiilGlled by a 
..pair of, continuous cones 

■ muerated by tho revolu- 
:tipn of two straight lines 

■ inclined opposite ways to 
•[thoir respective axes at equal 

angles. 






I 


Fig. 23. 


f . For an uncrossed belt, the quantity L in equation 82, 1* is to bo 
".'made constant The exact fuliilnicnt of this condition rcinnrcs tho 
f^'iilblniion of a transcendental equation ; but it may is; fulllllrd witli 
accuracy sullicioiit for priu^tical purposes by using, instead of 82, 15, 
.^,the following a})2>r&X’i7n/Ue equation : — 

L nearly— 2c+ir(ri + r 2 )+ ... (88). 






J ’ The following is the most convenient practical rule for tin*, appli- 
cation of this equation ; — 

Let the Hpeed'Cones ho equal and similar conoids, as in B, tig. 
but with thcir« largo and small ends turned opp<isite wiiys. !.«!. 

Vi bo the radius of tho large end of each, that of tho siii;dl ond, 

that of the middle ; and let v be the nagitfa^ ineasiirod perpend i- 
eular to the axes, of the ai'c by whoso revolution eae.li of tin* conoids 
Js generated, or, in other words, tho haluUvj of the conoids in the 
middle of their length." Then 

.r --•+£«_ (Ti-’i)- 
“ 2 ivc 

2ir«*>B‘28d2 ; but 6 may be used in most practicul cases witlioiit 
aenaible error. 

The radii at the middle and end being thus dntornnned. malve. 
the generating curve an arc eitlier of a circle or of a ]utnd»ola. 

71. LiiUcwork in Ociteral , — Tho pieces which are connerted by • 
lihkwork, if they rotate or ose.ilhitc, are usually enlhsd cranhs, hnnns^ j 
and haoera* Tht* link by which they are (joiinect(Hl i.s a rigi»l rod or ! 
bar, which may be straight or of any other figure ; tin* stmigiit ' 
figure, being the most favourable to strength, is always used wlicu 
there is no 8|jeciiil rejisoq to the contrary. The link is known by 
TarioUB names under various circumstances, such as cnuj>liiuj-rotf, 
tanwuxUng^rodt r.rank-rodf ecceniriC’Tod^ &c. It is attached lo tho 
'/ideces which it connects by tw’O pins, about which it is fr<;o to turn. 
iviT'he effect of the link is to maintain the distance between tin* um-s 
''pf those pins invariable; hence tho common perpendicular of the 
ft the pins is the line of annneximi^ and its cxtremiiieK umv bu 
caUed the amn/tdiyd points. In a turning piece, tin*. perjM'ndicnlar 
let fall from its coiiiiectod point upon its axis of rotation is the unn 
, or crank-ana. 

V ■ The axes of rotation of a pair of turning pieces connected hy a 
*&ik are ^most always parallel, and p^rjiondienlur to the line of 
I; jfiduopxion ; in which case the angular velocity ratio at jinyiiist.iut 
\ jtho TCCiproeal of tlic ratio of tho common perpendiculars h i. fall 

the line of connexion u]>ou the respective axes of rolati«»ii. 
afeany instant the direction of one of tho crank -arms eoiiu idrs 
^/^th'thb fine of connexion, tho common perpendicular of the line. 

ennniexion and the axis of that crank -arm vanishes, and the 
V'id^'ectiqtial relation of the motions becomes indeterminate. The 

ef the connected point of the crank-arm in qne.Mlion at i p-n/qi/of the line td 
;nq|oh>li instant is called a^^dpmnt. The velocity of thi? other j t»irning 

;*^niieoted point at such an instant is null, unless' il also reaelies a ' ^ 

^\’da£d-poipt at ^he si^ne instant, So that tin; lino of couiie.xioii is in 
t£me of the two axes of rotation, in which ease the vi-hu iiy 
indeterminate. Examples of dead-points, and of the menus 
'ptevonting inconvenience wliich they tend to oecjujiuii, uill 
/naPpear in the sequel. 

^ Vl% i3(rii/plvnjg of Parallel ./fajcs.-— Two or more parallel shafts 
.v,Jfini(di as those of a locomotive engine, witli two or more pairs of 

V oriving wheels) are made to rotate with constantly equal angular 
;;^elq^e8 by having equal cranks, which are maintained parallel by 
-nfM^]^linff-rod of such a length that tho lino of connexion is equal 
'i' to.1^ Glance between the axes. The cranks pass their dead-point s 
^j^miultoneoiisly. To obviate tho unsteadiness of motion which this 


7»8. Gmnparalicc Motion of Connected Points. — A.s the link is a 
rigid body, it is obvioins that its action in communicating motion 
may bo determined hy finding the eomy»arative motion of tho coii^ 
neeted points, according to tiie principles hiiil down ifi §§ 71, 78, 
pp. 690, 602, and tills is often the most convenient method of pro- 
ceeding. 

If a connected ^Hiint belongs to a turning piece, flu* direction of 
its motion at a given instant is perpendicular to tin* idanc contain- 
ing tho !ixi.s and crank -arm of tho piece. If a connected point 
iielongs to a shifting piece, the direction of its motion at any instant 
is given, and a ]>hiim i*aii l)c drawn jierpciidicular to tlnil direction. 

5*110 line of intersection of Ihc ]danes pcrpeiidiciihir to tin* paths 
of tin; two coifnecLed points at a given iiustant is the inafa ntancona 
ttjrLs of the fink at that, instant ; and the veltfri/irs' of the ronnrcfrd 
poinbi ore directly ns their distnners from that tuds. 

In drawing on a plane, .surface, the two j»Iani*.s perpeiidirulai to 
the jialliH of the connrrtrd ]ioint.s arc reprc.sented hy two lines (heing 
their sections hy a ]>l;me normal to them), and the in.s fan tan eons 
axis by a point (tig. 21) ; and, sliould the length of the two lines 
render it imjiraciicahlc to ])io- 
diiee them until they actually 
intersect, the velocity ratio ef 
th<^ eoniiectcd points may !»<' 
fmiiid hy the jirinciple tliat it 
is equal to the latii^ of the 
segments which a line parallel 
to the line of eonm'.vioii cuts 
off from any two lines dr.Twn 
fioin a given jioint, j»erpen- 
dienlar re.sjicclively to t In- 
pat h.'a «»f the eolincetetl point 
To ill ii.strate this h\ one ex- 
ample. Let C] he. the axis, and 
T| the conneeted ]>oinl of the. 
beam of a steam-engine : T/r., 
the eonnecting or einnk-nMl; 
the centre of the eraiik pin ; t ' 



El/ 2-1. 

T.. the otliei ( onnei ted ])oint, and 
the axis i»r the ( i.ink and il^ .shaft. 
Let denote the xeloeify of T, at any gi>en in.st.int ; tli.il of 


To. To find the ratio of these velociti* .s, piiidin-< 
they inters(‘et in K ; K is tin* i instantaneous axist 
rod, and the veloeity latio i', 

ri : r., :: KTj : KT,. . 

Should Iv be iin’onveiiiently lai oil, dI.l^^ .'iix linn 


(’iTi, till 

if tiu* connecting 


jcspiM-iivcly ]».n-.illel to(',Ti» L.^’r.., j 
side.s first nu*nti<»iie<l he tin* 

example, draw V.y\ j^irallel to (’,Ti, 

r, . r, : : C,A : < . 

7'1. Ecerotrie, — .Vu cent I n* eirt ulai dist 
Used to give a n*<'iprt»eiitin 
of sulHciciifly large liiamet 


. . . (3.^). 

:le w ith its s]d«*s 
i.itio of the lN\a 
\elnilty lalio leqlliied. For 
eiiUing T,'l’- in A ; then 

f3o) 

Hxeil on a shaft, ami 
motion to a rod, is in rlh et a er.nik ]iin 
r to .sni round tin .sliatt, ainl so to avoid 


the xveakening of tin* shalt whi«.*h woiihl ;iii-^e iimn heinling it so as 
to form an m-tlinary crunk. The eeniK* ot lie- et eentne is il.s (on- 
lieeted point ; ainl its eeeentrieity, or the di-stanee hom tli.it eentro 
to the, axis of the shaft, is its enmk-anii. 

An cei*t*ntni’ may lie made capable of liaving its ei l entiieity 
alti*red hy nieaii.s of .m .nljusling ^eIe^\, so ifi \ .n \ tin- I'Ment of 
the reei]»roe:il iiig motion Nshieh it eommunn-iites. 

7 r». lieei jit'in'tif / nif I'tms Sf/’fle— Jhtnt-I cmf'*. 1 lie di.st.iliee 
betxveeii fin* extieinities <»f tin* path of the •oniieeted point in a 
reei]>io«*riting jiieee (such !is tin* Jiiston of ii sti- iin-i-ligine \ is (.died 
tin* .v/ro/w or li noth .s//'o/. of tlial pli’i e \N lii-n it isioinicefed 
xvith a eontiiMioii.sly Inining jin'c sin-li .is tin* ci.-ink of a .sti'ain- 
eiigine) the ends of‘the .stioke of lli. n eipi o( .it illg piece eoirospoiid 
to tin* fAm/-//n/8/Av of tin* p.itli of fin* • oMiie. ted point of thelurning 
jiieec, wheie ihe line of eoiiiieMon i^ coni iiiuoiis with or coincides 
with the erank-arm. 

I.et S he tin* lengtli of sfjnke of tin* iveiploeat iiig ]iieee, L tho 
mm xioii, .nil] K tin (lank-aim of tin* (*on- 
'rin ii, if lln* two ends of the. .stioke, he 111 
one .straight line with tlie axis ol tin* crunk, 

S 211 ^87) ; 

Sind if these ends Ih* not in one straigdii line with that .axis, tlieii 
S, Ji-B, ;iml L-t Ii, ale the tliree .sidi*s (.>f a tri.-ingh', h.iving tho 
angle opposite S at that axis ; so Unit, if 0 he the sniqdeiiieiit of tho 
aic between the de.nl-points, 

S-- 2(1;*^ fB2)-2(L2- IHci^sfl i 

2L--f^--S-= • * 

76. Coiiplivg of Tnterseethnj Tijrrs JJooke\s iv^ e.'»i! Jomf.- Inter- 
secting axes are eou]»led by .a contrivanee of lii.oke s, known a.s llie 
“universal ioint,” which belongs to the class ot linkwork (see tig. 


cosO 


to cause, the shafts are provided* with a second set cr.inks , — _ . . 

/^ at rijgl^t angles to the first, connected by means of n similar coupling- L25). Let O be. the point of intersfe«'tion of tin 

w'ftjidj so that one set of cranks pass their dead points at the mslftiit ‘ ' ' ^ i:. ..: .. ^ v 

w£eii tikSfCther set are farthest from theixs. 


xes »jh'|, <H\., and 

0 "their angle of iiicliinition to each otheV. 'I'hc ]iaii\ol .shafts 
C|, Cj t 4 irminate in a pair of forks F^, F^, in bi-ariftg.s at tin- extremi* 

*XV. — ijO 
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lies i.f \\lnrh tnm the ^cl^ons hI flip piuIk <W* tlip aims «»f a ipp- 
t.'iii;;iilar rioss, Iirtiup its cpiitn* sit <). » niss is iIip link ; t.h« 

roiiiH PiHl points aro tin* rpiitn <»i 1 lie W.i rings E|, Ky. At rach 
instant i-arR of tlmsi* p'>iiit‘> 

inovps at riglit aiiglisb (o tin 
riiitral plain; ol' its shall aii'l 
lork ; thpipfon- tin* 1 iim- ..I 
iiitt-rsrrtioii <»r ijip iMiti.il 
phuu's i*f thp two tiiik.^ .H 



aiiv iiistiiiit Is tin- iM‘i. 111 - 
tillH'ClUs a\l.s o| 111'* U'» s, 
ami till* If lord u rnho ol 1 1n 
points K,, F.. twlinh, .i . 

tin* ioiks aiv (ipi.il, III ^11 
tin* miijiifur inf'iln Iiifm n( 
tin* sli.ills) Is njii.il to tin* 

I it iMof 1 In ih -t.iin rs nt 1 ho c 
point.'' tioiii liisil ni.st.iiii Ml' >•' 

Vi lo'-ll V 1 |1 lo 1 ^ I h.it "t i ■ jll il It \ 
is m.nir )>\’ oi.lli sli.ill > III tin* 
iJin.'l nates hrl nn-M 1 In liniit 

' uli'M !• j i.s ()i.' plain; < 


to| 
'.1 iiu; 


'rin 

Mill . 

time 


ot lll.lt 

le.siM t/iotrfit tiirii. [ 
lull it.s actual valin; 


^^0 


anil 




1 «i*.a wlini \'\ 1- 111 ihal, plain 


r 




Its v.ilm* at inti riiii .ii.iti* 

t loll h*l tf>f i/i . Ill* till 

plain .s Ilf 1 1ji* tork.s ainl 
instant : tin n 


( n 


In ^l.iiit s i., -iviii li\ tin* following i ipni- 
.iii'jli's ir .pi'i t i\ I'lv m.nir l»v tin* rriitial 
•li.ills willi tin* plain; Ot at a gi\rli 


. . . (tO). 

A il/f/r <ii ling 


rohf? 'taii./i, t;irir/;,. i 

a, tl<p tan «/•] i < ot 

aj i/r/i, 1 .III i/'j I < ot f/'_. j 

77, I tdi ! nuth nf l.ifilfttrl i'lfrl 

upon a i.it < }n*i -u III I 1 oi 1 .11 Iv , w liii ]i It pii'insoi pulls tliioin^ii 
I'lTl.nii ai« .il 0 II li loi w.il.l -tiolv'* .ilnl i'*.i\i..it n ,t Jilnnlili.nk- 
W u vl st I I'k' , I .1 II \ I liipli* 111 illlrMllltli'lll 1|nk\\olk. hllMMg tin* 
to] \N . 11 . 1 sj I m'k.* tip- .1 tioii"! tin- I lit Iv I s I I iinl hy 1 1n* pi inriplrs 
o| Imkwoil . .lining tin* l»aikw.ii.i -lioKc th.it .nti in .t'.iM*-,. A 
.//.•// oi I inning oil a )ini< 1 ,i.\i., pn. vml . ihr Jahln t>uln rl or 

t.n k lioin i< vn.'.ing its inotimi. 


f /-/■ ' /'/Oyll .//l I ol|-l.*'t s it .1 M-i i«**s 

to ill it will' h <liivr.-i it and 


J 1 


lh< Tnn , . ../M/. 

Vs. i't t IK f/if- ^ A//0 

ot pn I’l 1 I'ai h ot w In. )i 
ill i\< r to that w hn li tol!..w > it. 

Tin- f "iiip.naliv •* iMo! loll .it th'* til .f .Iiiv.t iinl l.ist tollowi-r js 

..lit nin-.l ^ iiMiiiitii'i III' j'lop.ii iioii-N . \pi. . ail'; lirir t« 

tin \ ily I. i! m , ,iii. ' 1 , '■_:ii I In- .In. . lioiiil n lat ion.-, of 

! 'i* I V . 1 . 1 1 • !. Jill III .11 , 1- ill , I '! w h n h till' 1 1 1 III I on ,|>l 

J'nif.f. ./• II /. I..1 \„ A., A. , A,.. 1, A„. 

d' iio!<. .1 ..111 . nt .1 * ■ •'! .'i, n .y. til'll angular 

N'l"'iti''- I^' t il'. .1 \, t N, t.i-ih, 'iriving a 

h* I 1 "1 // . I. I • h ..Ji l .1 \ 1 1 \ , w In. h . .11 1 1' s .'ll -.n .1 W hri 1 of N.^ 

I" 1 h, 'iliv liig .1 w !i' n , t - . tli .III l})' .1 . I \ ^. .nnl *-. 1 . 111 ; tin; 

n mil" I . "t ti . T !i ni 'I I 1 I.* i»*g d* M"I. 1 ii » *> ami in toMown > 

li\ /t s, .1 ii'i t In .1 . 1 ' I 111. il I li. V. ! ■ . ill ' Il ' 1 ■ I hi nr; d. noli it hy 

inniii"is. 'I'iniilln 1 illiiu il v mtio 1 . d''iio|i .1 hy 

n . ^ . . . N 

« . j A . n„ 

|\ , t Vi li.i il \ I.itin i»t tin 1,1-j Iinl limf .1 \| -, i-i tin* l.M 10 
tin I 1 ll< t id I in inind. I . 'd 1 1 lU II III 1 In dl 1 V ' t s t o t in' pi o* ! 11. t 

tii' til h> ! -. -.1 i. • ! il III I !.'• t..!!"w* I 

(g .ill till W In ' i . I ■! I "' I II I lilt n[.' gf ',1 1 ing, lln*ii, a . i .mil 

- "inhli' it :..M 1 mim', I ill* dll'-. I I'lii ot I'd.ilion, ami as 

I "I ' Il nit-nl 1 1 V ' oiiiom.it ion -. >// 1 i. om* li-->s thiiii tin*, 

inimr" I • i •.//«, it i . « *« ni* id t h it it m i , o. l.l 1 hr dii' ' tinji of 

j "t jn.'ii 1 [>i . -■ 1 v i|, ami It I V . M I .'V ' I .1 '1. 

Jt i” ot .|i. t'.ai'it imp'/iJni'i to il» h-ninim tin* rnim)n*r of 

t's'lli in "f V. In 1, hi d nit* 'I for 'giviing a d( trriiiinatij 

\' ioiit\ I It w.i, houM I'V N'liiiiig 1 h.it, to do this 

with til' /• fit tilth, tin* \'liiril v l.ilio ot i ,ii li i'h*- 

tiniit.siv iil'l .1 ji|ii.i\iiii,ili as in-iii]\ ;is po-'. ihh* to 

.'I .'d*. 1 Ins W'.iild ',j 'iMiu' III-. ji\i* |o.i m,ni\ .I'M s iiijil. as a 

II si* I 111 pi.n t i.'.il : • i! Ini', i ■ l.)i<| .l«i.\ M that fi oiii '> to t» oiigliL to 

»»• fhi* Jiinit ol i]n ..h,. iiv tiuffl ,in I li M/rnfai V ‘ 'nnhjij.ition in 

.h'*'lwoi-k. 'rin 'III. ill' f iiiimhi I id tirih in ;i piiinui lor | 

i loi'l.il t *(fhoiig]it to hi / ./(, -.M* .-, 1 . I. ri't), jiiif. It i.^ IjitfiT, for j 
-moidhiiri ol ni'di'iii, II"? I'. JO ]u h.\v fijt"t>\ aii'l tdr involutu j 
ti I't h the .smal li st luiinhi i i-, .ihinjt t^'-f nt >f-ftnn . i 

Lit h.- til' Vilo'itj i.it I'.i'iii'.l, M'lu i'll to its lea.st terms, 

If J , not gie.alei than t), and filieif*! 
belwfli lliL* I'p'Si iibtil niiniiinim nainhn oi teidlj (wlm.li may bu J 


raHetl /) and it»s double 2/, then on© pair of wheels will answer 
]nirpoHe, and H and C will theniselves lie the. numbers recpiiretl. 
Should I) and (J bb iui’ouveiiieiitly large, they are, if possible, to Ins 
lesolved into fiietors, niid tliose laetoi's (or if they aro too small, 
multiph‘.s of tliciii} used lor the number of tuetli. Should H or C, 
orbutii, bout once iiicoiivi'iiieiitly largo and prime, then, instead^ 

of the exact ratio , some ratio upproxiiuutiiig to that ratio, and 
CJ 

capidde of resolution into ruuvouieiit faetors, is to be found by the 
iuelb«>d ol euiiliuuL'd fractions. 

Should Ihj greater than 6, the best number of elementary com- 
.binations m- 1 will lie between 

log H - log ( ' , log H - log C • 

Jog b log f5 

Then, if po.ssihlr, 11 ami C themselves uie to he resol vcd'eaeli into 
/// - 1 larliiis (eouiitmg 1 as a faetor), which factor.s, or inulliplHS 
of them, shill! he md less than I nor greater than ; or if 1» amlO 
innt.iin iiiconvi-nh utlydaige jiriiiie factors, aiia|)pro\iinate velocity 
i.itio, tound hy tlie jiiellmd of cuiitiiiued friiutions, is to bu subbti- 

tuled tor l^as lx, lore. 

So far . 1 .*, ilii* irsiiU.inl velocity ratio is coneeriicd, the ort/fr ol 
the diivi*is X ami of the lollowers ii. is iiuiimierial ; hut to secure 
♦•'in.dile wear of tlio teeth, jus e.'Cplaiiied ill sect. 54, the whueJs ought 
to he soaiianged that, lor each elemcid ary eoiiihination, the greatest 
coiiiiiinn divisor ol N <ind jt- shall heeitlier l,or as .small :is |)o.s.sih](:. 

SO. Ihtiihlii lJnohi'\'i iUiiiphiVJ. — It lia-s hceli slioWII ill section 7(> 
tli.it the velocity lalio ol a pair <if shafU couphsl hy a universal 

loiijl iluctiiales hetweeu llii' limits co.sW and— .r Hence one or hoi)i 
* e.os0 

of llie, .shalt.s must li.ive a vihratory and un.steady motion, injurious 
to the mcciiani.sm and framework. To ohviate this evil a short iu- 
li-imediatu .shaft io inti oducisl, making ei^ual angles with the first 
jjiid I.ust sliaft, i()ii]ih‘d witli ciich of ilieiu by u lJook(*'b Joint, and 
h.ivlng its (twn two toiks in the same jilatie. bet oy, ay he the 
angular velocities id‘ the fust, iiilormediate, ami l.isl shaft in this 
haitiof hro cotqilnifjs, 'flnn, from tlu; piimiples of sect. 

7<» it is evident tliat at e.icli in.'st.int ami conseipiently that 

®i 

tt{ a, ; so that the Din (nations of angular velocity ratio ejiiised hy- 
the lirsl I'onpliiig are evaetly neutralized hy the .second, ami tho ' 
lii->l .iiid last sii.dts h ive (*i[Uiil angular veloeitie.s tit each instant. 

.Si. (*ifnn'rffinij inni Itinrififtff Tnuvs of Ahr ho n ism.- Two or 
mole tr.iiii.» ol nlceh.llll.•^lu may ci/a/ r/v/c into one, —as when the two 
tn-dmi.-, ot SI ]»siir ot ;dc:iiii-eiigines, eaidi thiougli its own connecting- 
H'd, Ml t upon oil. ri.mk'shaft. One tiain ot ineelniiiism may rfm-iY/c 
into two Ol moil', , 1 ., wiicn a .single sluift, driven l>yn jiriiiic mover, 
e.iiiii*.*^ .si vei.d pulIl-^^, eai'li (fif wliirli diive^ Ji. diifeiriit machine, 
'rin* ]iiiiiMpit.^ ol < oiiip, native. Tiiidioij in sucli convetging and 
diM rging tiaiii.-^ an- the .s.iim; .i.s in .siiii]d'* Iraiius. 

Jt{f i.^i oil t). ^ / tfjn 'JO ft' Com fn mtf.ion.s, 

^'2. flmrrol I'nni Ijilr.s. -Willus ha.s desigmiled as “ figgregate 
I ondMiiutlons ’’ lin'.M* a.s.se.inhl.iges of jijecc.s ot iiH‘ch:i.iii.sin in vv}ji(*h 
the motion oj’ one lollowcr i.s tin; itisiilhnit. of comjiouent motion.^ 
impres.scd on j|, hy more than oiio driver. Two elasM-.s of aggregahs 
« oiiihiiialiujis iii.iy he tUslingiii.shed which, though not diD'ereiit in 
their ai-tnal iialuie, difl’i;^’ in tin* ilofti wliieli lliey pieseiil to lha 
dedgner, ami in the method of solution to he followed in 4|nestioinj 

U sporting th' 111 

Olu.ss 1. eoiiijuisrs tho.se cjuscs ill whieli a jtiece A is not esirridl 
din-etly hy lln* tiaiin; (’, hut hy another piece H, relalicrhj to which 
(hi* mol ion of \ ir, given,- the motion of the piece )l rcliitively to 
tin* fi-ime t ' heiiig also given. , Tlieii the iiioti<iii of A ifdatively to 
(h** fniiin (’ M tin- rrsitUuiil of the motion of .V relatively to U and 
of !’• rrl.iiivi-lv lot'; and tliat resulliint i.s to he, found by the priii- 
iiplos alna.lj c.vplaiiicd in division 13 of this chajAor, sects, 
dllotl. ,. 

(M .1 .'. II lompiisi*;^ tho‘a» i .i.se-i in which the motions of threw 
p.. lilts 111 OIII ti>]h,\ver jtre determined hy their coiiiiexioius with 
two or with tliire dtirerclit drivers, so tliat the motion of the 
lollowi r, . 1 ^ a whole, is to be ''.ederiuincd by the [iniK'iplf*.s of §§ 71, 
7'', p]t. ujeg. 

Thus elassiln at ion if, founded on the kinds of ]uoMenis ari.Miig 
r?oni the « oTiihiTuitioius. AVillis iidopls another chiHailieatioiu 
founded on tin* objects of the con ihi nations, which objects he divide.^ 
into two i.husHi-.s, viz., (1) to produce ntjgrrgaU velocity^ or a 
\'*locity whieli i.s the rc.sultant of two or more eoinponcni* in tl*** 
same and f2) to produce nn aggrrgutr jjath, tha^ is, to 

iiiak'* a given pc*int in a rigid body move in an assigned path by 
cotiiiiiuiiieaf iiig 4 **rtaiii tiiolions to other points in that body. 

It is seldom that one of these eflects is produced without at the 
bame time producing the other ; but the claafiificatioa of WiliM 
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depends upoii whielj of those two uirorts, them t-o 

occur together^ is the practical object o!’ the mccJuniisin. 

83. JkcdujidicMwtb of Oonia — JJiJfhntftrd —JUochs^ 

Uluiaves^ and 2'acUr . — ^The axis C (lig. "Mt) carries a larger Ihirn l 
AM and a smaller barrel 1)15, rota ling as one pii-eo 
'with tln^ angular velocity uj in the direction A K. , ** 

The pulley or .shrnra h'(J has a weight W hung to /. ‘ o* 

its centre. A cord has one iMiil made fast to and ' 
wrapped round the band AM/, it passes ri<»m A 
under the sbeavo FO, and has tbc ol.lier end 
wrappid joniid and made fast to the barrel 111). 

Kcqmrcd the relation b<d.\m*n the velocity of liiue.. 
lation r .2 ot W and the angular velocity aj oj tlic 
differmtiid hanrK 

In this case /’j, is an a(ftjnytdr ^rhnitij^ pui- 
diicud by tbe joint action oi’ the two driver.^ AK 
and ]51).^tra:iMndtted by wiappiiig conueel 
Fd, and conibined by that sln-avo so us to 
the i'ollow'er W, wliosa motion is tbc same wiih 
that of the centre of FG. 

1’ho Velocity of the. point F is nfumiJ I ''* “*• 

motion being eonside.red positive. Tim vedoeily «i|' tin* |»Hiit <i i., 
-a|.(dh ihnnnriird motion being negative Ib ncc \p »».ai 
7‘2) the instantaneous a.\i.s of Iho shcavn Ftr is m the di.ini. t» r 
F(», at the distance 

, FO A d - BC 

12 * At ’ i' 1 »( ■ 

front the centre towanls G ; tlic angular velocity ol th *, sin ave i , 

AC -I BC 

; 

^nd, coii.seijueiiM^', the velocity of its centre, is 

K(t AC BC a,fA(C r.C) 

* AC i BC -J 

or the 'Dit'an. hihmn- Ih' ttfoalif's nf fltr. hm art mil j, 
cord. 

If the cord be fixed to tin* fraine-wnrlv at tin- point B, ui-t«.id of 
being wound mi a b.invl, the veloj'ity of \V i.s bait lliat ot \ K 

A c.a.sc containing several slieaves is called a ///./<•/•. A /(.// 
is attached to a fixed p(»int ; a rniULiuij-hlnrh is iiio\ .»!»!.• to .md 
from a falMdock, with wliieli it is emnieeted by t\\.» m inoh* ]»li* . 
ofarofu*. 'I’he wliole combination eonstilules a /m/ oi funhifs,. 

The Uvo ])lies oi a io|»e at opposite sido*^ of a s1i<mv<- in tin l.dl- 
bloek have equal and <qiposile velocities, Tim two pin -, at ih- 
sides of a sheave in the ruiiiiing-bloek have vi-lot iin s i.i , in tie 
case of the sheave, F(J) difi’eiiug eipially in o[ip(Kile din « Imiu Imm 
the velocity <tf tin* ruiiniiig-bloe.U. 

One end of Uie lope is i'astein‘d either to the fall l<in,) or the 
running- bloek Theotln-i, or tree end, i^( ailed lln' /oV. I.ii r, 
be. tlie vi'loeity of the fall, that Of the runnine-hlo. I. , .>n<| !• f ii 
be requiii-d to lilid their ratio; and let v< lo« ilms low.o.I. ilm. tall- 
bloelv he ]»ositive, and Iroiii it. negative. 

Cask 1. If the lasteiied end of the rojie be alta« IhmI (•» ihf I'.dl- 
•' loTtl^its velocity 0, .iiul this also is tin* veloeit y •»!' tin* in -i pl\ 
The nipe ]»ass»*s innler a sheave, in the ruiming-bloi K, mi that Hi** 
Vehielty of the seemid ply i.s *2r.,. It. then [la.s-C'. om i* a .'-lna\* in 
the fali-ldoek ; the velocity of tlie third jily 'h . ; iln-n ui. I- i a 
sheave in the riiiiiiiiig-liloek ; tlie vi-loi ity ol the ionitli ply , 

and so on,— tlie gmu ral law being this : -let // he an . ,< nuiiibi i, 
then 

the veloi-ity oi' the ply ///\, \ 

,, (?/4l)'*' ply - nr, ' . . it:;,. 

- vJj, if the fall be the (//. i J)i‘* pjy ) 

Cask % if the fastened end of tho rope be attin ln <1 to tin mn- 
iiirigddock, tin* veloeity of the lir.st ply is v\. ; of the ond. ' . 
of the third, :5r« : of the fourth, ;5r., ; jiinl, generallv, li // b.- an 
odd 11 umbel', 

velocity of the ]i]y ni\ J 

, (/M- 1 )*'• ply nr. . (H). 

- if tin- lilll be, I lie (yy -p |)'*‘ ply \ 

Generally, — 

. (bii, 

where n is the nnnihrr of jdir.s of rojn- /yyy irhirh ijn ,yyy/i/-/i/r»* /. 
hantjs. 

Tlie sheaves in a Mock are usually made all of tin- saint* di.niiele?, 
ami turn on a lixed pin, .nnl they have, eoiisetpieiilly, dillereut 
Hiigillar volotdtie.s. lint hy making the tliumeter of each slie.ive 
proportional to the veltMity, relatively to the bbiek, ot the ph of 
ropo wliich it is to earry, the angular veloeitiis of the slnavi-. in 
one Iftock may be rendered e(|ual, so that t,ln< sheaves may In* made 
all in outi piece, and may have* journals turning in lived beaiings. 
This is called Imkh^ from the inventor. 

For details and technical terms see SHii*BUiLi>iNa 


84. THjf'rrrnt iul *SV,yv le. --On the same axis b-t there be twn i* \\i 
of tin; ri?spe''tivc pitcln'.*, /y, and p.^y iinnle in mie. pieee, and lolatmg 
with the angular velocity a. Bet thi., pn ce be cuIIimI B ]a:l llni 
fir,t screw turn in a lixed nut (), and tin* sirond in .'^.sliding nut 
A. Tlie. veloi-.ily of advance <if B rel.itively to < 1 pn eording to 
Sect. 41) oyy|, <tnd of A relatively to 4 > (aca-ordiiig to sect. 
hence the Velocity of A relatively to t ! i.s 

(bb'. 

being the .same W'itli the velocity of adv.nn •* of ,i ,m*m w of tin* pit<'h 
//j - /y... 'Plus combinat itili, ealletl 7///y//*‘y\ nr 1 In- /Zy/// // /y/.-.y/ si'ini'f 
eoiiibiiic.s the .Nti'eijglh of a large, thread with t he .slow II''.. . of mot ion 
<bii‘ to a .Miiall one. 

A/y/y ///'/y: V'/v/yy/.s. The. term c/yy y/'‘//<‘ linin i. iiiid hy 
IVIIh-. to d' lioh a li.'iiii of wheels c.irric'l 1»\ an aim, and h.iving 
• orl.ii.i lolallon■^ nlaliv«-lv l«» t hat, aim, whiehitselt rotates, 'the 
aiiii may •itln r Ih* iImm-ii by t In- w In i Is or a'.si.sl in driMiig t In in 
'I'll.* e<»mp-u.il i\ r m<*iionsot tin* wlnil. .iiid of the aim, :ni'l tin- 
lOfifi . 'ft!,' /mth : tiari'l liv point-, in t in" w Ih'I :il e detcMMlle'd bv 
tin- pi nil ipli'*. of t In' '‘oni pii .11 ion ot lolatnoi.s. and ot the de-^cnpt ion 
of lolling I ni V 1 - . ex pl.llMi il III '.I I f .. Ay* to 40. 

MI Ay/// Mt>h,>n — bi-r S llig “I . be fin* ^h.-il’t of .i sti’ain eii;jine, 
<) It M\i-, V.j \\\\' Jm'irmil > ^nll.lbl\ ]ibie«*d for moving tln^ 

lid -\.d\e win'll 1 1n' li.if I H.liti -. loiw.ml., K its I'rnll*', t)K it., 
ii.ink-aim, t',’ils lod, I'a. tin /'./»///'///''/ mm ////,<•, suitably placed for 
inoMiig tin' slnli'-Valvi' wlnii llir -.liall Jol.iti'^ b.n'kwaids, B it-> 
1 1 III I'r. < H '• 1 1 s ciaiik-a 1 III , < \ il lo*! t,i. i long him o\v box i alli'd 
till- //<//, joint ''I al Ty ail' I 'I’y !■» tin b* I-. I h'' \ dv i - 

lod uliii'b voils till* '.lull' \ d\i', joiiitt'd lo 1’, ,i slhlri, whi«h, by 
moving I illn I ! Ml b*. oiboili, . mitt iilpi 4 to .mv rt-ipnied jjou- 



il 'd 


li«»n III ihe linl. ic ! T i . .it Ty tin v.ilvi i . nd fi» If in /y/// 

fnrir,tn/ loonti'f iniii'j a' h 'I ii|*on l'\ I r alom Winn I* i if 'ly. 

tin \alve. Is • ud to b' in i i/ll h n f, n ,t , ,{ -f.iaimt iii'.' a<l'diipon 
b\ Ky, alone. \\ bi n V l^ ]»! n t d I'l ,'11 nininit'iuOi position, the 
V. live l»a » all ag'^M gMt' ino|:"ii'hli loth' i"nit i I'on el I’., .n.-l K/ 
'i'ln mo-l I", nt onitln i*l th I . ; in in i nj th'' niofion i to in ik' .i 
. sKeli-toll dl.jUlllgot the .ippllitll. .11 \.llI"Us po-|tlo|i ; I'lf |{| 
yy/y/v • mini t<‘u to I lie r no I ion "I tin \ live mi.' 1 n - obi i iin < i bv |"i n 
ing ami I iLiti/ b* .o I h ii 

’lyl' : '\',V . 

I lu 11 I b« v tl \ ' will m.o^ .• In 1 1 j ’. 

• • i,« 111 re , Imv ing it - « < iil o at gi 

"s/. J ’ll III 'I' I ] Jill III,' ’• I'll if . \ 

• i| tin iinn^ piei n , m nn < li.nn .m di 

in If'io. Iliiig pie. I t illn I I \ n llv 
o| .'ippIo'.llM.lIeiv in .1 -Tl ll' I.l 
Illn', so t«i ,t mid lir III' Il"l' 

w liu ll ai Is* - lioin I In n-.* oi 
-. 1 1 light g.iin!' loi tint pin po • 

Kig. 'J.'' H pn .eiits all e\jil 
pai.ilb 1 mol Ion, In ^t piopn-i d, 
it I-. lieli' Vetl, I'V .Mr .S, .,11 

bllssell. 

'rile aim < 'I ) t in n . on ( In 
I \ I ' ( \ .iii'l 1 -• loin 1 1 I .it I ) to 


I’b* . bb‘ , 

ll 


At, 





■d 


tin middle "I tin bll VDB. 1 
W ho I h-ir^t ll I , lioiibh ot I h It ,i 
oi ( I ), I Ini "In o| win. i ♦ i ji I s 
I'll lointi'l to I sli.li I, .lidiii ; 1 

in ii.nglil guide, .dong tin' liin- < 11. i>i.«v\ HI'', ]m i peinln «il.ii 

to <'1’*, < nit mg t'l) piodueid in I'., tii'ii V. i> the in -.1 int.iin 'Hi-, 
a \i 1 of I hi* b.ii .nnl 1 he dm • 1 n*n ol imejoii o| \ itiviy 

ifisl.iiit pi rpeinlii nl.ir ti* T.A, th.it i-, aloingihe ,iine}ii Inn \f o. 
W'lide tile '-tioke ol A Is At’y, eNii inliiig I" '-jiid di f im • > on 
eitlni side oM', ami I'lpial to twni* the «hoi'loi ilm .m !»-/, tin* 
.stioke ot Ii i> onlv e«iual to t\vn*n ilm s.igiita , md jhii \ i. 
guided through a eonip.irativelv long shoki bv Ibe slnlnu ot B 
Ihiongh a i innjiaralively .shml stroke, and b\ mtiitorv motion^ at. 
tin* jointsC, l>, 15. di'tuil.s. .seeSn \M K'%i;i\i-.’' 

>.S. /’ifi'ill/il Motion- t\'iltl\ A f*l>ro,i ! itld’ i-e, hg, ‘jpv l.rt 
C'r, rf be a pan ot leviis comn eted by a link 'IV, .md (cs, dhitiiJg 
about the .ixest’c bet ween the j^sit ioe.s m.ii l\e,l 1 .ijni I.i*l the 

j liiidvlle posilioU'-v of the levels be pai.dlel to ea<''li otln’i It 

1 IS iviplired to iiud a point V iu the link 17 .*^1111 that its iniddlo 
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position Vj niid its pxtreme positions Pi, shall bo in the same 
siraiglii lino SS, perpendicular to (’T„, c/.., and so to place tlie axes 
V, c on the lines OT.^, r/y that tin* path of P bo tween the positions 
sluill be as near us [)ossil>le to a straight lino. 



Vi-. ‘20. 

The axes (\ r. an* to lie so pljii ed tliut the middle AI of the* versed 
sine VTm, and the mi«ldle ui of the verse.d .sine rf,, of the respective 
arcs whose e«|ual clmrtis T,T.,, rt-jnesent the stroke, may each 
be in the line SS. TJn*n 'l\ :iml T.^ will 1 m* as far to one side of SS 
as T, i.s to the other, iimi mnl will he as far to the latter side 
of SS as is til the former ; conseiiueiilly, the two extn-me positions 
of the links T/|, '1'/,* J**’* parallel to eaeli otln'i, ami inclined to 
SS at the saim* angle in om; <lirectioii that tlie middle po.sitioii of 
the link T./.J is inelim*il lo tlnit lim* in tin* other dire,cl ion, and 
the throi* inteiseetiiniN P,, 1*.., 1*, an‘;it the .s.ime iioint on the link. 

The position of the point 1* on I lie link is found hy the following 
proportional <*(piatioii : — 

T/: IT: Vt ) 

: : TV 4 ^c.TV:/r - (47). 

: : CM ♦ niti : >‘in : (.\M ) 

Sunposi* the a\i*s (\ r to he giv'«*n, (In* line of .s1n»ke SS, amt the 
lengtli <if stioki* -//.{, and tli.it it is ie«|uiie<l to Jind the 

dimensions of tin* levels and link, l.et fall (’.M niidc/n perpen- 
dicular to SS ; then 

mTm ’ ■ s- i/i’ ) 

CT CM , iTV; l/v; r ' • ' 

'IV 1 iO'v ‘ n/;. ) 

*If C and r are ;it the same .siih* of SS, the smaller of the j^w'o 
per] lend iuil.irs is to he lieati-d as negative in tin* formnl.e, and the 
din’erem*e of the M-isi-d sine-> Used iji'.tead of llieir sum; and tho 
point i* will lie in tlje yy/'o/mn/r/Z/i^/i ol the Jink heNoiid '17 to the 
side of the loijgej* l(*ver. M'lieii the ap sof oseillatioii of the levi*i.s 
on either side of their middle, po.silions do not eAeeed 20'*, the 
intermediate ]ioilionsot tin* p.itli of I* ln'tweeii P,, IV, and P3 aro 
near enough to a straight line for pi,i» {nal pniposes; and that 
]ioint may he n-a*d to guide a .sliiliijg piece, sin h ns the pistmi-rod 
of a ste.'im-engine, for which juiijiosc, this jiaialh l motion wiw 
urigiiidlly invented hy Watt. 

Cif\i'Ti:R 11. Ov Ai'I'MKii DvvMstrc.s. 

80. /jffif's uf Mfitifni. -'flu* .'u lion of a m.ichine in tiansmitiing 
/orrr ami 7//o/n)/i simnlt.am oiisly, or ]M-rlVn'miiig tritrl.\ is governed, 
iiieommoii with the phenomitiia of moving bodies in general, hy two 
‘‘laws of motion,” for which see, jip. tJTd .vy. 

00 . Cnwji/iri'.nn. of Dn'intiiof Forreu'Uk Umvity . — See pp, 698, 
600, §•§ 104 10.1. 

91. Ufvutt t ntj ]'nm s ( V^/.ss» t! 7 h'flt'cliwj Forcf* — Arcrlerath^g ami 

Jifturdmfj l^'orns. .Sen ]i. 701, 114 119. 

02. JHvisyni of ikt Snhjrrf. - On this elasaifieatioii of the. deviat- 
ing forces in machines is toumled the follow'ing division of tho 
.siiliieet o^ dynamies as .'ipplied to in.achines : 

JHvhsion 1. — Halamcd foiees in Tiiachiiies of uniforin velocity. 

Division 2.— •I>elleeting fi rees in .such imiehines. 

Division 3. — AVorking oi mai liines/of varying velocity. 

Division 1. Dnlanred Forces in. Machines of Uniform Velocity. 

Applic Hon of Force, to AiWJmnism . — Forces are applii'd in 
iinitH of weight; and tfte unit most romriionly employed in Pritaiii 
IS the itound avoirdupois. The action of a force apjdicd to a body 


is always m reality distributed over some doftnite space, either a 
volutiie of three dimensions or a surface of two. An example of 
a force distributed throughout a volume is the weight of the body 
itself, wliicli acts on eve^ particle, however small. Tho wessure 
oxerted between two bodies at their surface of contact, or between 
tho two parts of one body on either side of an ideal surface of ^ 
separation, is an example of a force distributed over a surface. Tho 
mode of distribution of a force applied to a solid body requires to 
lx*, considered when its stilTness and strength are treated of ; but, 
in questions res[)ecting the action of a force upon a rigid body 0011 - 
siderod as a whole, the resultant of the distributed force, deter- 
mined according to the principles of statics, and considered as ^ 
acting in a single line and applied single pointy mav, for the 
occiLsioii, be substituted for the force as really oistributea. Thus, 
the weight of each separate piece in a machine is treated as acting 
wholly at its centre of ymirUy, and each pressure applied to it u.h , 
iirtiiigiit a point called the cenitre of pressure of tho surface^ jto which 
the ]ircssuro is really applied. ' > 

94. Firtecs applied to Jilechanim Ctoerf.— -If 6 bo tho oldimtUy of. , 
a force F applied to a piece of a* machine, — that is, the angle made ' 
by tln^ direction of the. force, with the direction of motion of its point 

o f application,— then by tho principles of Statics, F may be resolved . ' 
into, two rectangular components, viz. : — z"^*; 

Along tho direction of motion, P—Fcosl? ( 

Across the direction of niotion> .Q>*F8m0 ) ‘ ' 

If the com 2 X)uent along the direction df motion acts with the w* 
motion, it is called uii cjfort ; if against tho motion, a resistaMee, f 
Tlie component across the direction of motion is a lateral pressure ; / : 
tho unbalanced lateral pressure on any piece, or part of a piece, is 
deflveiiym force. A lateral pressure may increiuso resistance | by 
causing friction ; the friction so caused acts against the niotioii, dnd^ 
is a resistance., but the lateral pre.ssure causing it is not a resist-* ' 
iini*.c. llcsistances are distinguished into usefal and firejudicifdt 
according as they arise from tho useful efTect produced by the 
nuK'liiiic or from other c*ause8. 

95. }Fi)rk. — W<yrk con.sists in moving against resistance. The ’ *, 
w ork 1.S said to bc5 performM^ and the resishince overcame. ' Work 

is measured by the product of the ix*si8taneti into the distance 
through whicli its [loiut of application is moved. The unit of work 
commonly used in liritain is a resistance of one pound overcome 
llirough a distance of one foot, and is called n foot-pound. 

AVork i/j distinguished into usefal work and prsjudicinl or tost 
u'orL\ according as it is performed in producing the useful effect of j.'fl 
the ma<diino, or iii oven.*oming prejudicial resistance. 

96. Energy -Polndial En-crgy.‘--Energif means capaaUy for 
pcrfvrminij work, 'fhe energy of an effort^ or potential energy^ is : 
iiiea.siircd hy the proiluct of tho effort into the distance through, 
which its point of application is capable of being moved. Tho unit 
of eu«*rgy is tlic sanie with the unit of work. 

AA’^licn the point of application of an effort /ms been moved through 
a given clihtunci*, <*m*rgy is said’ to have been eiccrled to an amount . 
«*xprt*.s>.rd by the j>roiluct of the effort into tho distance through, 
which il.s point of a]>plication lias been moved. 

97 . Variable Effort and IksisUincc. — If an effort has different . 
inngiiitud(*.s during different portions of the motion of its pe*^f 
apidioation through a given (listuncc, let each different magnitude/* 
of tlie elfort J* he multiplied by the length A.? of the corresjioiidiDg' 
portion of the path of tho point of application ; the sum 

S.PAar . : (60) 

is the whole energy excrt<*(i. If the effort varies by insensible 
gnidntion.s the energy exerted is the integral or limit towaitiji 
which thatiHuin ajipiouchc.s continually as the. divisions of ihepatn, ' 
are. made Hiiiallur and more numerous, and is caressed by' * . * • / 

/p* ; ■ 

Similar processes an? ajiplicablo to tho finding of the Work 
formed in overcoming a varying resistance. ' 

Dynamometer or Indicator.-— A. dynamometer or 
is an instiunicnt wliie.h lucaKures and records the 
by an effort. It usually consists essentially, , first, .of"- pfj 
jiaper moving with a velocity proportional to that of the point df 5* 
a]i|dication of the effort, and having a straight line marked ^ 
pamllel to its direction of motion, called the zerd. 
secondly, of a spring acted upon and bent by the effor^uUnd 
inga]H*neil whose peniendicular distance from the zm B^e/ljSt* : 
regulated hy the bonding of the Spring, is propOrtibnal tO' tlisr ■ 
effort.. 'J'lie penc il traces on the piece of paper a line such tbjMritd* 

rdinnte }x*rpendicular to tho zero line at a given point ^epr^^ts * ; 
the effoi t V for tho corrcsjionding point in tho path' of ithe 
of effort, mid the area between two ordLiiutles represents ilib 
excrt(xl,y Ptf9, for the corresponding portion of the path9f ‘ 

of effort. } ' ’ V 

99 , l*r\ndpleof the Equality of Energy and JVork.^’Froxd.ihO; 
first law of motion it follows that in a machine whose pieces fdova , 
with uniform velociUos the efforts and resistances must* Udooce 
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.other. Now fr^in the laws of statics (see abovo) it is known 
that, in order that a system of forces applied to a system of connected 
points may be in eqailibriiun, it i«» necessary that the sum formed 
by piittinii^ t(igether the products of the forces by the respective 
distances tlirongh whicdi their points of applioutioii ui e capable of 
moving aimultaueonsly, each along the direction of the force a]>plicd 
to it/ shall be zero, — products being considered positive or negative 
according as tlie direction of the forces and the possible motions of 
their points of application are the same or opposite*. 

In other 'words, the sum of the negative pro(lu(tts is ecpml to 
the sum of the positive products.^ TTiis nrindplc, ajiplied to a 
; machine whose parts move with uniform velocities, is e([uivnlciit to 
saying that in any given interval of time thfi enertjj/ cj'^rkd is 
equal to the work performed^ 

The symbolical expression of this law is os follows let efforts he 
applied to one or any number of points of a unu-himi ; h t any one 
ot these cffsrts be represented by P, and tho diatanco ti'sivfrsrd by 
its ])oint'of applieatibn in a given interval of titoo by d8\ let 
' >Gsistances be overcome at one or any number of points of tlie samo 
'machine ; let any one of these resistances be denoted by Jl, :ind the 
.distance tm versed by its point of application in tlie given interval 

• of time by f/s': then 

^ S.P(fo-2).IW5' (iV2). 

The lengths ds^ dd are proportional to tho voloritioi of tho 
points to whose paths they belong, and tho propoi-ruuiK those 
\ velocities to each other are deducilde from the construction of tho 
'^jipaclune by the xirinciples of pure moolianisin explained in 
^'Chapter I 

100. cffideTity of a iiiaeliiiie is the ratio of tho 

• iuefnl work to the total work, — ^that is, to the energy exerted, — mu I 
is represented by 

^ V ... 

being tnk. ii lu represent useful and jircjudidal re.dstamvs. 
The more nearly the efficiency of a machine ajiproadu's to unity 
. tho better is the machine. 

101. Power ami JSffecL — The t)nwero( a machinn is the energy 
exerted, and the ejM tho useful work performed, in some iuterwil 

• of time of definite length, such as a second, an hour, or a day. 

The unit of power, called conventionally a /Mwsr-prmvr, is SfiO 
foot-tK>uiids pet; second, or 3:5,000 foot-pounds per mimile, or 
1,980,000 foot-pounds per hour, 

102. ModuUts of a hfachina, — 1 n the investigation of th<» prof»oi tii-s 
‘ of a machine, the useful resistancos to be overcome and the. usdn I 
' work to 1)0 performed are trsually given. Tho prejudicial resist ancos 
ars gsnorally function.s of tho useful re.sistanees of the w'e.ights ot 

’ tho pieces of tho mechanism, and of their form iiiul iirriiiig»*mi'ut ; 

and, having been detenninoJ, they w'rvc for the ooinjuilalion of 
, the lost work, which, being added to the useful work, gives the 
expenditure of energy reipiircd. The result of this invesiigatnm, 
expressed in the form of an etpintion between this energy ami tin* 

• useful work, is called by Moseley tho imdulus of the machine. 
The general form of the modulus may he expn:.s.sed thus - 

E"*TJ -4-0(11, A) A) (r»4), 

where A donotes .soino quantity or sot of quantities <h']'<*ndiTig 
bn tho form, arraugcjment. weight, and other juopertiis of iljc 
mechanism. Moseley, however, has pointed out that in mo'^t casos 
. this equation takes the much more simple form uf 

E-(l+A)Cr-t-I5, ...... (.^.5,), 

‘ Whbre Jh and p are constants, depending on the form, arrangcinent, 
itnd Weight of the ^lecllalli8m. The euiciency corresponding to the. 

. last equation is 

u 1 
e“i+IT5/U 

\ Trains of Meclmdsm.~--\n applying the pren g pnn- 
a train of mechanism, it may either be treated l whole, 
';|;0r';it,tX^y be considered in sections consisting of single pieee.s, or of 
4"iiiy ^emvenient iK)mon of the train, -~eaeh section being treated as 
/.^VjKttbcihiue driven by tho cflbrt applied to it and energy exerted 
itlthrough its line of connexion with tho ])reecdiiig seetion, 
useful work by driving tho following section, and losing 
!j?ir^tk.by overconiing its own prejudicial resistance-s. 

is evident that the effwiency ofthf whole train is the rod net of 
'^^effidenciea of its seciwns. 

ffotating Pieces —Couples of Forces, —It is often convenient 
to;. the energy exerted upon and tho work performeil by a 
turMng. piece in a machino in tenns of the moment of the coufdr^ 
^'^•forees acting on it, and of the angular velocity.' See ]>. 728, 

.'imi 

The ordinary Bnti.sh unit of moment is a. foot-pound ; but it is 
ib be rvniembered that this is a foot-pound of a diRerent sort from 
the unit of energy and work. 


If a force bo applied to a turning ])ieec in a line not passing 
through its axis, tlie axis will pre.ss ngMin.^t its beailng.s willi an 
eipml and pai'ialh*! force, and the e<|iial and opposite reaction of tlio 
bearings will constitute, togother witli the first -iiienti*#n<*d fon-e, a 
couple whoso arm is the perpendicular dist.ince from the axis to tlie 
line of action of the first fArce. 

A coiqile. is said to he, right or left handed with ref<*reuee l<i the 
oKserver, Jiee.ording to tho dintelion in which it tends to turn the 
body, and is si dris'inff eoiqile or a resisting c’ouph* aeenrdiiig as its 
tendency is with or aguinst th.it of the aetiml lotiition. 

Let dt be sin intei vsil of time, a the angular velocity of tho 
piece; then adt is tho angle through which it turns in tlie interviil 
dt, Mu\ ds-rdt^- radt\)\ the distain’o through which the point of 
application of flic loice moves. Let P reprc.soiit an ctlbit, so that 
IV is a driving couiile, then 

• IW.V I'r,// ~rVar;/»Ma<f/ (C7) 


5.S tho energy exerted by the coiqile M in tho interval dt \ and a 
similar otiuntion give-; tho uniU peifoniicil in overcoming a resisting 
e.oiiple. When several couples net on one ]ueee, the. re.sultant 
oi their moments is to be nmltiplied by the common angular 
veloeity t>f tint whole ]tie.je. 

10r». liethirhon of' for^-en fo n (jire)h and. of Couples to the 

dj' is of a given /‘ierr. In ei>mpnt:iiii)ijs uspei-ting mailnnes it is 
often ennvenient to siibstitiile for a bn'ce aj 'plied to a given point, 
or a couple ;ipjilied-to a gixeii the rijinvideiit loree or coiijde 

applied to some other jMjjiii nr pi* ce , 1li.it is t*> sny.'the force or 
coiqile, which, if applied to the <*tlirr point. *)i piece, would exert 
eqii:il em-igy or <*niploy eqn.il \\*iiK, The principles of this reduc- 
tion arc that the ratio of thegiMutn the iMpiivaleiit fon’c is the 
iveiprocal of the iiilio «tt tin- vrluilws *»r 1 le-ir points of applica- 
tion, and tlie ratio of tin* given tin- eijiiivalent eoiiph* is tlio 
rociprdcfil of the lalio oi tin* tingul.ir vil*ti itiis ot the pieces to 
which they are applied. 

These velocity lafios arc known by the e* Mist met ion of tlie 
mechanism, and lire iiide]» inb nt ol the ab-olut** spee*l. 

lOd. Jiolanenl Loln'ul /'/‘/ sv/z/v of Cn oh ■< ond Heitriiofs. - The 
most im]i<>rtant part of the latei.il ]mi ssnr** *mi a pie<’e of mech.'iiiism 
is the rt‘aetiou of its guides, if it, is a slnling pietf, oi of 
the. bciiritigs of its axis, if il is a tnniing ])ieee ; and the 
b.ilaneed jiortion of this riMeti<Mi is eipiil ;iinl oppo.site to the 
resiilt.int of all tho other ton es ai»]»li< d to tin* piece, its own weight 
ineluded. There m.iy b»* or may inM. In* .m iinb.il.iiiced conqioneiit 
in this pressnn*, due to the dexiateil jijoIumi. Its laws will be 
considered in the .sequel. 

tor. Frittion d^ngnenh. -The most inqiortant kind of rc.sistance 
in iiiaehiin’H is the/ro'//<*// (tr 'tid>i>titii n'^isioni> o| .surfa; « s \vhi<'li 
•sHtle over e*n'h other. 'Fhe d!r>tfion of tie legist ine«* oi tvietioii is 
opposite to Unit in which the sliding takes ]il;i* e. magnitude 

is the product of tin* n>if tnaf ja-essurr or t«»re*' which pie«ses tlie 
rubbing surl.ici-s together in a «lir*-cliou pi rp* udi«'ul.i! to lln iuselves 
into a .specific coiist.'inl .ilre.idy inentioned in J*ail I., se« t. 18, as 
the rocjjirient wlii( h ilcj»cnd,s on tin* nature ainl I'ornlitioli 

of tin* suif.i(*es of i|ie iingui iif, if any, wilh whi* li they an* j*o\eje«l. 
Tho tot'd, jirrssi/tr. exerteil bclw*cii the iiibbin*; .surfaces i^- flic 
resultant of the normal pressiin* and ol tie* fri'fi*Mi. niel its 
ohiiqniftfj or im’lination to ihc hmmum)!! ]*erpeniliiiil:ir of the 
Mirtaces, is the angle of r* j^ose Ibniicih meiitioncd in .scii. 18, 
xvho.se tangent is the coetVn icnt of fnctirui. Thus, let N be the 
Jioiinal ]m‘ssujc, U the Iriction. 'b tin* tof:il tmcssimp, f the co- 
elficieut ot'liietioii, and (ft tin* angle of ic[io^c ; tln ri 


/ taii*^') . . . ) 

K -J X N tan «/> - T sin 0 S 


(58). 


Expcrimciit.s on fiictif>n have been m.iilc by Uoulnmh, Vince, 
Ttcnnic, Wooil, ]). liankinc, ainl <»tln‘is. 'the most ctunpletc and 
elaborate experinieiiTs .ne ihos** <*f .Momi, publi'.ln-*! in hi.s yofions 
Fonda me nhdrs de Mtcanofnt', arnl i epublisln-*! in fii'itaiii in tliO 
xvoiks of Moseley and (!.Mdo*>. Tin* bdlowing is an exceedingly 
e<iiidciiseil ab.stiact i*f tin* iimst iiiipoft.ant n-sults, as regarda 
maehinos, of these exjM iimenls : - 


.'Surfaces. /. 

WofMt on wood, ilry d'l?.'* to 0 5 

l>o., n)1umm1 0*2 

MittaN on oak, drv 0 1 to OaJ 

l»<j, wet 

])o, .soripiMl 0*‘2 

Do , elm, ilry 0‘2toe*J.'> 

lleni)) on oak, dry 0 

Do , wet -V :rj 

Leal her on oak, wet or dry d'‘J7 to d'3.% 

Leatlier on nieitilH, dry »c.>i; 

Do., wet e*.h» 

Do., Ifirtwy....'; 

1 ) 0 ., oiled .■ tcl.'i 

Metals on n«*tals, dry d-l.'i id 0-2 

Do., wet.. . 0 ':{d 

Smooth aurfacen witli uuicciita, iK.‘oa*duinilly ifreased ‘ <i7 to 0*0* 

Do. do., well Ki'eaMod...'' ».(e05 

Do, du., do., bent reMe. Its ... O’OS to 0*01^ 
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It to )m' iiihIitsKmmI thiit tlw' ii}>ovo-stat(Hl law of frirfioa is 
only tnu* tc»r dry surlUces wluni tli« pnssiin* is not sidlicifiit to 
indent or abrade the aurrsices, and lor “i-i-simmI siirln.ccs when the 
pressure is n>t sniHident t<» ton e out the nn|^in*nt from between the 
MU fares. If llie pro£»er limit lie e\eff.|»*cl, the frh'tion iitereases 
more laphlly than in the simple ratio of fh<* iiurimd pressure. 

The limit of presMiie tor diminishes as the speed 

inereasps. The following aiu sfmie. <d' its a]»pro\imate values us iii- 
lerred houi experience in laiKwiy lo<;oim»tive, and <'a!riagc axlcis:-— 

\'el<)elty of riiblilnir IM tri-f jmt s<M‘ornl 1 2^ fi 

latensitv nt iKniM'il iM-r III JUT suiian* iiu li ) . 

ol .sill fm . \ ^ “ — ■ ' ' ' 

In pivot th" Iiituroly «)f the piessiire h usually Ji\ed at abtmt 
one ton per •sijn oe im-h. 

I' Il^iienls slimild be n-mpii] afividy tlii<‘h fur Ihnu \ pl••'^slln•^, that 
they may resist h. im; lereed out, aiul eimipar.itivelv flilii for 
li^Ut pres^iiii';, iImI 1 Im’IP visi iility may luil add to the ied‘-tfiiiee. 
Cii^ueiit-, ;iu- of three flassi 'j, \i/. ; - * 

1. FnNt/i lOMsisiiiijT of Muimal or \e*/f‘taldo li\ed oils, sueli ns 
tallow, laid, lard oil, -eal uil, whale-oil. olive-oil. Ihut/nj oils, 

\\ lileh .cbsorli o\\ i;eii ami liai -li ii, ai '• oli\ inuslv unfit toi iinjoieiits. 

•J. Soifjnf: romposcii iif fitly *»il, alkali, amt \\at«r. The tu•>^t | 
oroa^o of this < l.is^ should not • oiilain moii- th.io about ..'."i <*i* :\o p«-r 
lent. o| W iter ; bad kind-* eo'il im tO nr oil por ei-nt. I'lie addl« 
tiyiial water dimiiii-shes I be < o'l , but -.jioih 1 lie uiiipn lit. ' 

: (oiopo.id il '••lid and liiplid miiM'ral roiiipiiiilids ' 
of bv<.lt<»i.ren .'lljd i.ljlioM i 

lOS. It lo'/.* (// yri'fimi ,\!nii{> nf nf nm . 1 lie '\*i|k pi I - 

formed ill a unit ot him* in o\ i i.-'Uiiiii'C the hi. l ion 'if .i [laii of 
siirtaees is the pioilmi ot tin* I m non by the \ i loeity of .slidiii;^ of 
the .siirl'iees o\i‘r eaeh other it tliit IS tin* ‘.aiiie liiroiiurhont fin* 
w hole extent ot t h'* i unmiiLj ^in l.n-e-,. I) that \ 'doeiiy is dilti-renl. 
foi dillereiit poilnui'' of the Mibbiii.^ -.ml.i i s, tin* \ i hu it y of e.n b 
jioitioii Is to he multiplieil b\ the Im tioii of that ]iorlion, and tin* 
lesulls sumun-d or infi^pated. 

Wljeii till* rel ili\e motion of th** iiil>l»in;; -.iijf iee-, is one of lola- 
ion, llie woik ol fiiilnm m .i unit ot time^ tor .l poiiion of tin* j 
ubleil!.' ‘•Ml l.iei’S at 1 /i V**ll di''t Mil e I’lolii t lie a M i ol I o( 1 1 ItUI, III.IN i 

be found b\ multiplMiiL; to'jeilni tin* (lieinui ot thil poitiou, its 
dist.inee fioin the axis, .md the aniriilai \elotity. fhe piodm t of 
tlieton-eot tiiitiouliN the disbnneat uhi<h it«ntstioni the .ixi.s 
ol tot.itioii IS ealii d tin* ai iuk< tif nf h't'fi'tit. fhe total iiioliieiit of 
fiietimi of a p.iir ol loiatiui' i ulihiii-,; surfaees is tin* sum orintecfial 
of f he moments ot fi i* t ion of their • i* \ » m 1 poi f ion 

To e\pii‘-., tins '•s mboln‘‘ill\ , b-t npn-iiit the inea of a 

poitioiiofa pair of Milibini' an f.iee-, at ailist.une / liorii the axis 
ot tin ir le] if i \ e lotatimi ; // t In* in ten at v <if tho mu m il piessnie at 
i/// [Mi' niiit of .Muf ; .ml / the «oeiti(nnt o| fiiition. 'fin ii the 
muini 111 ot tin lion cil •/ n i ^ 


(r.b). 



|uirallel or moot in a point. If they are parallel, tho direction of 
tho reiic'tion of tho b^ariii^ is also parallel to them ; if they meet 
ill a point, tho (lircction of the reaction traverses the same point. 

Also, let AAA, tip:. JiO, he ji .section of tho hen ring, and C ita axis ; 
tin'll the ilirectinn of the. reaetioii, at tho point whem it intcr.see<.q 
tho circle AAA, mu.st imiko tlm angle 
i|> with tho nuiius of tiuit rirelo ; that is 
to say, it must ho ii lino such a.«i PT 
touching tho smaller circle lili, who.se 
r:idiu.s i.s7*..sin 0. The .side on whirdi it 
touelie.s that oiiido i.s dcterniiiiod by the 
lad lliat tho oblupiity ol tlio rouctioii i.s 
.sudi as to oppose the rotation. 

Tbii.s i.s determined tin* direction of the 
leaetion of tho bearing; and tiro niagni- 
tinle. of I but reliction und of tbeolfort are 
then found by tho principles of the equili* 

brium of three loree.s uhciidy stilted in Pail I., se<*t. 7 ukso 

Ji. ro j, lii4). 

The work lo.st in overcoming the friedion of the heuriiig is tho 
.same witli that whie.li would bo performed in overeoiidng at the 
l in uiiiference of tho siiuill (,irde J5na resistance cipjul to the whole 
pn-.ssure hctweeii the jonnial and bearing. 

Ill order to ilimiiiisb that nivssnro to the «injille.st pos-siblo 
.‘imouiii, tlie ellbrt, and the resultant of the useful resistance, uiiil 
the Weight of tlie niece (called above the “given foree, ”) ought to 
be oppo.sed to each other as directly as is practicable consistently 
w ith till* piir])o.sc.s of the madiiiu*. 

IIO. Fridiau of Firofs and Cnlhirs . — When a sliaft is acted 
uptui by a force tending to sliift it Icngtliways, that 1hj*ce must be 
b.ilaiii'etl by tlm reiii'luui of a bearing against ay/// v;/ a.' the end of 
the sluift ; or, if that, be iiiipo.ssible, :ig:iin.st one or more f*u/7///'v, or 
lings /jrojWfhiif from the body of tin* shaft. Tli'c bearing of Uid 
pivot is called a :.frp av footstep. Pivots require great li.ardnes.s, 
.md aie u.suiilly made of steed. 'Vhajlat pivot i.s a cylinder of .steel 
having a ]drnm ciivuliir end tas a nibbing surfaee. Let N be tho 
1ot.ll pre.ssure .sustaiiieil by a Hat pivot of tho radius /•; if that pres- 
sure bo uiiilbriuly di.stributed, wliieb is tho niso when tlio rubbing 
.siirfaees of the pivot and its step are both tine planes, the inten^ 
of the £ucssiire i 


p. 


N 


(HO); 


the lot d lU'iiiH iit ol till ti 

Jfrr.da, 

tml the Woik j.t'l b.l'iii' d in :i unit of 1“ 
tilJli* 111 o\» 1< uliMJlg 111' tloll, wilt II 111 
aiigul.u t'lot il \ 1-1 c, i‘< 

n / / d . 

ll IS i \ i'lfut, tb.if llic mo!M'‘Ml offii'litiu, .lilt] the woih lo-l by 
bi Mig p» I foMiifil i II •ivrn i»miiig ln''noii, .m* k-ss in a lot.'itiir^ pl»*i *• 
.cA the tii.Miim-. .Ml* ol -.m:illi r i.uli i'. Ibit ,i limit is ]iut to tin* 
• imiiiiutioii of I !m‘ I idii of joiii mils lud jti\ nt-. by i le- i umlitioiis of 
<iui.'i:bilit\ ;mi' 1 o| pr lubi k ituiii ni lo7, .'ifid .ilsf# by 

(iuiditioii'i "t 'troii'glli .Mid ‘ I 

IGp. I'niil! /*/*».'//■' in 1 1! ' • <! ,' t Httll'ftff. A -.liij;!!- 

pu» e ii.lutiiig wjlli .III iMMl'Jim iu liu . loiii- m.i’ ii.illv b-d iiu-ed 

ion • ^ 'Lpjiiud ♦ Il Ml ill* clloi! oil j| liv til,* pii'i'c 

wiii' b diiy. s il . _ . .b * i •'ii-.i mi 1 tli* pi'-i** w Imi li lol low . it, 

will'll III. I'v be <ou->idM''l toi till* piilpo-i oflbe pifSeiit ipieslioli 
.. ns»*fiil !• -I -t.Mi' • i»s w* igiit , .'Mid I . 111.* le.u't mu ol il-, ow II 
cyliiidi le.il Im miii'J'. Tie n* .m** • u tli«* |o||o\\ d.ila 

riie dij l*< 1 lOli ol 1 111 * • lloj t. 

'Idle dll' ' tloll ot t}i,* iis.-liil M'si-jl.'im H. 

'I’be wt'iglil ol t !i*. pi, . , ,iid 1 be din et ioM in w Iiieb it n Is 
'fhe lliagnitud'* '*1 tim .l -elul lesislall' e. 

The radius ol the i.'.jHU-f r. 

'flu* angle ol I't'po-.*' o'/, ' Ol rf*-t[ioiKliijg to the friction of the juuriial 
oUjlIie iieii] iiiLT- 

And there are required the toliowing: — 

Tho «lir/*r*tifui of tin- le c ii. ui of the bearing. 

The luuguitude of that n-.u lion. 

The iri.agnitude of the elfort. 

Let the iiM'fnl resistam-e and tin* weight of the ])iece bo com- 
pounded by ilf ririnciples of ‘■tutms into ope force, and let this l»c 
« ailed j| ///'W yore/'. ‘ 

The directions bf the clJort and ol the given force are either 


and, iiitrodncing tliis value into esfuatiou 59, tho moment offnHion 
I (»/ t ha flat pivot is lo'ind to be 

if/Nr (01), 

nr two-thirds of that, of a cylindrical journal of the same radiu.s 
ninlcr flm .siinc rioim.il [»rcssnre. 

The friction ol a rimlrnl piv'ot exceeds that of a Hat. pivot of the 
same radius, and under the .s:ime pre.ssiire, in the [iroportioii of the 
side of the coin* 1i, llie rinlius of its base. 

The iiiomeiit ot hieiiou of a etdtar i.s giviui by the formula — 

,,3 _ /a 

... (02). 

where r is Ibe cxhTU.'il ami / the internal railin.s. • 

III the nip Out! hitff jiivot. the end of the .sliaft and the step 
piescnt two hs*' Sm s bn iiig each other, into wliieli are fitted two 
«lnillow I'ups of -irel ol liaid bronze. Ih'tw'cen the j oncave .sjdieri- 
e:d surfa»*es rd’ llu/s.* ru[>s is placed a stcfd ball, being either a 
lonijdete sphere ora lens having i*orivex surfaces of a somewhat 
less radius than llie concave snrf»u*e.s of the cups. The moment of 
friction of this ]»ivot is at first nlmost inappreciable from the 
exTremo smallness of tlie radius of the circlo.s of contact of the ball 
and cups, bill, ru they wear, that radius and the monieiit of friction 

iin i « €i -* • 

It ap]»eais that the nqiidity with which a rulihiiig surfiiro wears 
.-away i.s proport mriiil to the friction and fo the velocity jointly, or 
iieaily so, Ileiiii* the pivots Mreiidy liien- 
tioiietl Weal uiiMpiany at 'iifVe rent points, and 
tend lo idler I heir liguri’s. Si'hiele hu.s 
invented a piMit which pieservc.s its origiinl 
figure by wealing^ eipndJy at all points in a 
direction pamlh 1 to its axis. The following 
are the ]iiiueip|e< on which this equality of 
wear depends 

'riie rapidity of wear of a surfaco mea-sured 
ill iib oldninr directioTi is lo the rajiiditv of 
wear ineasun*d iioniially as the .secant of the 
idilniuity i« to unity. Let OX (fig. 81) he 
the ax i.s of a pivot, and let RPC bo a portion 
of a curve such tluit at any point P tlie 
Hoi aiit of the obliquity to the normal of the 
curve of a line jnirallcl to the axis is inversely 
proportional to the ordinate PY, to which the velocity of P is 
proportional. The rotation of that curve round OX will generate 
the form of pivot required. Now let PT be a tangent to the 



.X 
Fig 31, 
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curve at P, ciittiii/:? OX in T ; PT— PY x secant ohiignittf, jni<l this 
18 to be u constant quantity ; licnce tli« curve is that kiioNvn hs tlio 
tractory of the straight line OX, in which FT*- Oh’ constant. 
This curve is dcscrilKMl by having a fixed straighi o«lgr iiaruiicl to 
OX, along which slides a. slider carrying « |cii wljose centre is 'l\ 
On that pill turns an arm, carrying at a point i* a i racing- jioint, • 
^‘UeiJ^or pen. Should the pen have a nib of two jaws, like those ; 
of an ordinary drawing-pen, the plane, of the jaws must p:iss : 
through PT. Tlieii, while T is slid along Iho axis from () towanls | 
X, P will bc^irawn after it from U towards C along the tnnttory. | 
This curve, being an asymptote to its axis, is capable ot being in 
definitely prolonged towards X ; but in tiesigning ]iivots it .should 
stop btd'orc the niiglo PTY becomes Ic.ss than th»! angle of ie]»ose of 
the nibbing surfaces, otherwise the ]dvot wdll he liable t«i slick in 
its bearing. 

The. moinenl of friction of “SchieUfs anti-friction .i-, ii 

is called, i.s wjual to that of a cyliiidriciil journal ot il »;idiiis 
OK - PT tbe cotiHifint tangent, under the sanie ]iressni*'. 

in. FriHimi of Teeth. — Let N bo the iiornml pie.^siire e\. rbfl 
between a pair of teeth of u pair of wheels; .v the toiMl^distainf 
through which ilu-v slide inioii each other; v/. the nimihir n| paii . 
of teeth whicli pass the plane of axis in a unit, of time ; then 

vi/Ns Ci.'n 

is the work lost in unity of time by the, friction <if llji- 'I’h 

sibling s i.s com]M)s(Ml of tw’O parts, which take pl.n c diinu*^ th 
ajiproach ,iiid recess rcsjieetively. Let those, he denoted l»v .s, and 
.•Pm, so that .V A',. In .sect, bfi the vv7or/V^ of sliding at ;inv instant, 
lias been given, viz., v/-=c(ai-t-<t.), where n is that, v.-loi-itv, r tie 
distance T1 at any instant from the point of eontai t ot ilu* t<*eih (i. 
the }tit<di-]s i 4 d, and Oi, ao the respective angular volo< il ii* •. of lie* 
wheels. 

^Let V he the l oiynion velocity of the two piteh-circh-*, r, 
radii ; then the abnvu Hi|uati()n beeome.s 




\ »*l / 


Tt> a}i]dy this to involute teeth, let be the Inigih of the i 
ajiproiudi, that of the recess, the vehn il> of ^h^bng 

during the approach, n., that during the recess ; then 


r,r/ 1 1 \ C..V/ 1 1 \ 

-VU-'-vJ 


J — h- 
*• ‘2e.os^\ /*! 


also, let 6 be the obli<|uity of tlio action ; then tin* limes oempuMl 
by the upproiicli and ree.ess arc resjicetively 

vcost? ’ r<’.O.S(? ’ 

giving, finally, for the length of .sliding between cJcli pair of teeth, 

-1-) . . . . (d4), 

which, substitiib'd in e<|uatiou Oil, give.s tlu- work lo.st in a uni! o| 
time by the frie.I.ion of involute teeth. M^his iv.sult, which is i-x.ii-t 
for involute teeth, i.s approximately true for teeth of any iignie. 

For inside gtsiiiiig, if be the less radiu.s and v\» tin* gn-aler, 
"I 11 

to be substituted for - -f . 

rj r._, /-J /'a 

112. Friction of ami Jiclfs. —A flexible band, .such as a 

cord, rope, bell, or strap, may be used either to exert an elfort or ;i 
resistomsi u]>on a ]iu]ley ix>ujid which it wraps. In eitln r ea.se the 
tangeiitiel force, wliellier elfort or n-sbitanee, oxerled lK*l\v.-t*n lie* 
band and thft pulley is their mutual friction, eaii-sed by and pnipoi- 
tional to the norninl ]m*ssiiiv between them. 

Let Ti be the tension of the free part of the band at Ib.it snt,. 
which it tends toili^w the pulley, avfrom wliieh tin- pulli \ 
tends to draw it ; T.j the tension of the free part at llie other .side ; 
T the tension of the hand at any intermediate point of it.-, aie nl « .in- 
tact with the pulley ; 0 the ratio of the length of that .ite t.i the 
radius of the pulley ; dB the ratio of an imletinitely miuiiII eli-io. nt 
of tliat arc to the radius ; F -T, -T.j the total frii-liou bel\ve* n ih.- 
band and the pulley ; t/V tlm elementary portion of that friction liue 
to the cdemeiitary uiv. i/O ; y‘ the eoetrieient of friction betwei-n tin* 
materials of the baim and nulley. 

Then, according to a well-knoivu ])rinei])le in .statie.s, the imnnal 
prc.ssurc at the eleincntary are dB is Tr/d, T being the menu t.-nsion 
of the band at that cl»*meiitaiy arc ; eoiisoquently tin* frieti.m on 
that arc is dF=^fTf/B. Now' that friction is also the dithnn. c 
between the tensions of the baml at the two ends of the elemental 
&rCfOrfiT-^dV-fTdB: which eqmition, being in legriiteil rhroiiglioiit 
the entire arc of contact, gives the following foriniihc - 

hyp. logX'”/® • 

• • *1 

'•'i ^ (05). 
T, 


When a belt connecting a pair of pulleys has the. ten.rioiis of its 
two side.s originally equal, the pulleys bring at le.st, and when the 

t iullej’s are next set in motion, .so that one ot thrm dMV»> tlie otln r 
)y means of the belt, it is found that the advancing .sid.* c.l ih.* 
belt i.s exactly a.s mneh tightened a.s the leiurning .sidi i * ^l.o k. ii< d, 

.so that the leiirfion reiiiuin.s uuchaiigf d. Its i.ilim is cum )-v 
this formula - 

IcL's 

‘.2 

which L u.seful in determining tin* original tnision i. i|iiirid 1 (j 
enable :i bell, to transmit a given force bet.wei n two ] \ . 

'riie equations and <»t> are at»plh.ible to .i kind <•! trot r , dl<‘l 
u. Irii ( fijf-'il ii.-i-il tt> slop ttr inodciale the ot , 

b\ being tightened loMMil . I pulhy. 'flic .strap is «•! iiuii, 

and the jinlley of lianl wood. 

Let o denoie the ail’ ot t onts< t •■\pi.“',siil in faros' a /ht frn.t t /'•'.r' 
of a turn ; tlieli 

ti J 

— numl.ei whose « omnioii lognitbm is ) 

Till. Si ill jn s:i ft/ fitijit hopes oiler a lesi^^lMUl• to being lniit, 
ami, will II biTit, 1c. bi'iiig -Il iichli iicd .iir.iin, wlii. h aii.'-e.s lioin tin* 
imitnal tnelion ot tlieii tiho s It iie n i-.. s w jt h llie si el ioiial aic-;i 
of the rope*, and i-, iiilelsely pi Opoi I loli.il to the i.idill.s of rh»' elllVe 
intii w hic h if IS heiit. 

'riie A a/ in pulling a "Imh 1. iiLdhol rop.* o\ei a pulley is 
found hy mnltiplMie' th.* 1. nclli of tie- loj.. m t. ej li\ its -lillins- 
111 ponnd.s, 1h:il '-hll‘iie*s b. im.^ lln r\i > ^ o| ih»* 1. iisiou ti tl 
lea.ling .si.li- ^>f lh. lop.- .ihm e 1 h i1 it ih. loll-.wile.’ .'I'le, whl'li 
mc*es^-iry t.> bin. I il iiiti. i im\« th. j'iilli\, .tml then 1. 

sti.iighten it a'Min. 

The* tollou ing einpii ic al foi iiiiil.i loi tie* (iilu. ..| h. mp* n top.-"’ 

h.Ue bc'. ll .i<‘.luet*d hv .Moilli llolii lie . \p< Mlii. lit- ot < '•Uioloh. 

iiCl F 111* the slilliii'--. HI pounds ,i\oiidupoi‘- ; c/ tin* di.iniet.-r of 
the rope in im‘hc*<, n lor white io|.»s md for i.Hie.l 

lop/s; r \]n‘ tjfi t /< ladm-ol th'- puli' \ in jm< h»-^ . 'I' lh. 1. n* ion 
in pounds 'riien 

Tor wliitf iu|i.s, (IP 1.1)1 i (- ij Di'lUJi;-* : iPPPiil-yi" i 

I'or laiiid rope*'-’. K ■ t'Ol . o uttl*’.'’''! < } 

lit Fru't ion-t 'no ft! inO'. — Kii-lion i. .i rfn] .* . ii.’insof enii 

Timiii. at ing mol ion where Michh’Ji c hang* s c‘ith'*r ot foiee oi \.;oiity 
Lake ]dae.*, b»'e.iii'-t‘, Iteiiig limited in aniounl, it m.iv de .sc adiiisteci 
as to limit the* fore.-s wliiedi .‘-ti;tin He- pi..’. - of ih.* m. .lianisni 
W'illiiii the hounds of .s.dely. Among'-t .ontiu hi.' ■; lor ent*(fiipg 
this f.hjeet are .// /f7m;/ re//, V. A ridaliiig .-h.dt .mmi*-. upon a 
I'Vlindri.ul portion of its hguiea win. I lU pulhv tinning loo-* Iv on 
it, ami eoiisecpleiitly .‘apahle of leniaining at i. *l wl.tii I he -'h.dl i.*? 
in motion, 'ihis ]iulli‘y lias ti\i‘d to om* sid.*, ami . om . nine witli 
it, a -lioit frmdnm of a hollow cone. .\l a ‘iiiall disl.ime tioiii tin 
]iull.-\ ihc'slialt .ariii-ia shoit fiiistuniot a m'Ii'I i one aecinat.lv 
tlirmal to lit tlie hollow eolie. Thisflii-tum Is iiunle ■< lo 1 m i 

along witli tin* .‘^.lial’l hy heiiig litt.d on .i ijii.iie j.oition .1 it, d h\ 
limans of a nl» an.l gio./M, ..i otheiwi-*, l-ni i-'.ip.'M. o' i -iighl 
longitndin.il motion, ns to l-e ]*m .*i<I im**. oi \\nl..|'iwM I’uiii, 
the hollow cone bv 7lli';nis ot a h'V * i A\le n ! I..' .'Oil. *. o* |!.--.*.l 
toe, t llel or .■ne.|ei-d, ihc'il lMitloni*lll . lh.' fo Ict'i!.' ..lore' 

with the sh.ilt . whin th« \ .ih’ di^eiie.ig, d. the pnileN is [i,.- t** 
st.iml still. d'hi* angle in.nle h\ lie* "lihscit tie* c’op.s with tl..* 
.IMS -dnaild not he l.-s th.in th. .lliL'Ie ot Ic-pose In t In-/ /‘e ^/./e- 
I httrh, a jiiilli V loose on a sli.di li.i . .i I, cup i.| gl.md made to .•inbl .lee 
It iiiOH* or jess liglitU h\ imam ot a '.h w ; this lump h.is ^hoIt 
pnqc*.*ling .inns or I'ai-' A f- rk or lotalc-s along with tin* 

.sh.'ill, ami is c apal/lc* of 1*. im.* n.tiW'l lon/it n.lmally I'V a handle*. 
\v h. Il the c luteh is ino\ ' <l t.'v\ al<l-, 1 le- hoeq., it s .i| in.H i atch tlio-.- 
ot the hoop, .iml ( .luse the hoi>]i to lot (t. and to eoinmuiiu :<te it.s 
lot.itioii to tiu* }iul|e\ )<\ 111 * (loll. 'l ilt ii an* mans other ..on 
1 1 1 \ .lie I - c*f tin* ‘-aim « l.i Ini 'In two im»nUoiied ina\ *-t*i\i 

bn • N.llllple.S. 

n:.. n.ot nf Fr/rtui/t f^i>tio>iits 'rin \\oil. lo-^t in fri. lion is 
eiii|'lci\ I'll in pi odm Ing In al. 'I'lii ^ l.e t i \ .1 \ ob\ nni**, ami has 
hei*n known lioin a r* inol.* peiio.l ; hut the /.///*/ detei inina'ii'ii ot 
the piopoitmn of till woilv lo>l to tin Inal piodin*ed, h.< 1 tl 
pc niimiital piool lliat lied piopoiti<rn js tiu* -anie uml.i all.’ii- 
. niiisl:imc*s, witli all m.denals, solid, li.|ni‘l, ami ^aseors. .m* 

. lUiqiaiativelv ree.-nt aeliicveineiils of Joule. 'I in. .|ii:intiiv of 
work whic h pioduee.s a British unit of bent ^'’7“ imn fi heat as 
ele\ntes tin* tempeiiituiv of one poinif^ of jmre w.iter. at or near 
, endinary iitmo.spheric temperatures, by one degrc'c .if Fahienlnitl 
I is 772 focil-ponmks. 'I'liis ecflislaiit, now desngiiate.l us “.l<.ulc‘\ 
equivalent,” is the jiriin-ipal experimental datum ol the .seieiic ccf 
, I lierniody mimics. • 

I The heat produced by Irietion, wlieii moderate* in ainouii^, is use ful 
1 in softening and liquidA ing Ibick nngucnt.s : hut^when cxee.ssivc* it 
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is |)rt‘judi(jial, by decomposinp: tho ungui*nts, anil sometimes wen 
by softening tlui metal of the bearings, ami raising their temperature 
K« high its to set lire to neighbouring combustible matters. 

Excessive lieuting is prevonteil by a constant and copious supply 
of a good unguent. Tlie elevation of temperature produced by the 
friction of a journal is sniiietiriics used as an experimental test of the 
quality of unguents. *\VJicn tlie velocity of nuibing is about 4 or 5 
feet second, the rlcvation of temperature has been found by some 
recjuit exporimeitts to be, with good fatty and soapy unguents, 40® 
to 50'* Fatir. ; witli gnod mineral unguents, about 3li°. 

116. Hn/Hntj /{tjsisfftnre . — By tlio rolling of two suiTaccs over eac.h 

other witliout sliding a resistance is caused wliich is called some* 
times “rolling frielion,*’ but more eorreotly ro/Z/wf/ reshfmicj:. It 
is of the nature nf a resisting rotation. Its viament is found 

by multiplying tbe^normal pressure between tlie n»lling surfaces by 
ail arniy wln)se length depends on the nature of tlm rolling surfuccs, 
aqd the woik lost in a unit of time in overeomiiig it is tlie juoduet 
of its moment by the nnynhir of tlie rolling Hiirfaees rela- 

tively tl) eaeli t)ther. 'Phe following an*, approximate values of tlic 
arm in defimals of a foot : — 

« 

• Oak lijMMi oak 0*00fi (ronloiuli). 

Liunuoi \ on oak e (M 14 

Casl iron 011 ca.st iron U*U02 (Titalaolil;. 

117. Jirn promt !ntf Port'/'ft —Fltnrnl atnt Prstorn? Enrrffy . — ^Wlirn 
a force acts on a maeliino alternati-ly ns an ellort nnd as a resisbiiiee, 
it maybe ealleda rtriprocatinffforrp. Oj Ibis kind is tlie weight of 
any pieee in tin*. m(;ehanism whose eentre of gravity nlteriiately rises 
and falls ; for during the rise of tin* eentre of gravity that weight 
acts as a resistance, and energy is employid in lifting it to an 
amount expressed liy tlm proilin t of tlie wiuglit into the vi*rtinil 
height of its rise ; .ohI during tlm fall of the eeutre of gravity the 
waight acts as an etlbrt, and everts in assisting to perform the work 
of the, maehiiio an amoiinl of energy exactly e«pial to that which 
hiul pn*viously been eiiqiloyed ill lilting it. Tims tiuit amount of 
energy i.s not lost, but bus it.s fiperuti.ni deferred ; and it is said to 
be stuml when the weight is lilteil, and rrsfoml wdien it falls. 

In a maeliine of wliirli eaeli ]iieee is to move with a niiiform 
velocity, il the i tlort and the leslstaliee be ennMailt, the wvigbi of 
eaeli pie»*e must be b.ilamed on its axis, so that it may produce 
lateral pre.s.siire ohIn, ami not act as a reeijiroeatiiig force. But if 
the effort ainl tlm re.^istance be alternately ii; cxee.ss, the uniformity 
of siHied mav still be pre.served by so adjusting some moving w'eiglit 
ill the nieeliaiiism that wdieii the etfort is m excess it maybe lifted, 
and so balance, and employ the excess of elfort, and that wdicn the 
resistance is in exeess it may fall, and so balance and overcome the 
e,vcess of resist/! in*e, tlius .stontuf the ]»crio«lical e.veess of energy, 
and mtorhfif that energy to pei'fonn tlie jicriodical excess of work. 

Other fore»-a besides gravity iniiy be used as r«‘eij)roeating forces 
for storing ami restoring energy, -for example, the ubusticity of a 
afiririg or of a iiiiiss of air. 

In most of tlie delusive niaeliiiies eommonlv called “perpetual 
inotion.s, " of Avliieb .so ni.iny un- patrni<<l in eacli year, ami wliifli 
ttie expeeted li\ tln-ir invi iitors topt ifnrm work without I’feeiving 
MmT'gv\ the fmidaineiital bill'iey consists in an expectation tbiit 
Home re«*ipr<ieating fois f ^llall restore more energy tlian it lias been 
the means of .storing. 

T)i vision 2. Dvflectinff Fnrcra. 

11 8. ]\flrrtitnf Porrr for Trunshitioti in ft Vnri'td Path. — Fn 
iiMehineiv, detlectiiig I'ojei* is .supjdicd by tin* fenai it}” of .some 
]»ieee, siieli as a i raiik, wliieli guides tlie delle<-te»l body in its curved 
jiath, and is antuthiiwvif being employed in producing deflexion, 
ami not in balam*ing another foree. 

119. (hintn/iujaf Porev. — SiO' p. (182, fj and j). 701, § 119. 

120. Jif.rtaiiqutur Jl>soltU{on of f.'vnlrifnffat /'y/vv’.--Sen p. 701, 
§§117 and 119. 

121. t'nitrifmial Porrv of a JhlolfiHiiq Pottff.- -Thr cnitrififfjal 
form m>rtnl tty a. rotating tnuln loi its o ri^ of rotntum is the same 
in, ’may nit Oft f. as if the mass of thr hotly tn re vanventraUd at iLh 
ventre of yravUy^ amt ads in a ptonc posshitj thronyh the avis of 
rotation and the ee-ntre <tf yravtty of the hody. 

The partieles of a rotating liody exert eeiitrifugal forces on each 
otlier, whieli strain tlm bo<ly, and tend to teai it asumlcr ; but 
these fonts lialaneo each other, and tlo not affect the resultant ceii- 
trifugal foi'ee e\t rt( (l on the avis of rotation.' 

Jf the axis of rotation traverses the venire of gravity of the body ^ 
the ceTUrifugal foree ext rtnV on that axis is nothing. 

Hence, unless there be s/»me reas<in to the eoutriiry, each jdeceof 
a inachine shoubl be balanee<l on its axis of rotation; otherwise the 
centrifugal force will cause strains, vibration, and increased friction, 
and a tendency of the shafts to jump out of their hearings. ^ 

122. Centrifugal ihmpleJt of a Itotating Jiody . — Besiiles the tend- 
ency (if any) of tho.eoinbinerl / cntr'iiUgal force.s of tlie particles of 

^ This is a jiarticular ca-se of a more general priiici])Ie, that the inoUm 
of the cetUr^of gra viti^ of a tMitty is not njfented by the mutual actUma 
of UapaAjt^ for t^e proof of which aee p. 718, § 179. 


a rotating body to shift tho axis of rotation, tho^r may also tend to 
turn, it out of its original direction. The latter temfeucy is called^,^ 
a ccTdrifugal couple, and vanishes for rotatio» abqijit* a principal 
axis (see p. 732, f 237). 

It is essential to tlie steady motion of qveiw rapidly rotating pieca 
in a machine that its axis of rotation should not merely traverse 
its centre of gravity, but should bo a permanent axisi for otherwis*# 
the centrifugal couples will increase friction, produce uecillabion of 
the shaft, and tend to make it leave its bearings. 

The principles of this and the preceding section are those which 
regulate tho adjustment of the weight and ])Osition of the counter- 
poises which are placed between the Spokes of the driving-wheels of I* 
'•locomotive engines. 

123. HevoMng Pendulu7n^Oovtfirnors.--Aii fig. 32 AOremsents 
an upright axis or spindle; B a weight called a bob, suspeiided by i*od 
OB from a horizontal axis at 0, carried, 
hy the vortical axis. When the spindle * - 

is at rest the hoh hniigs close to it ; d v^i> 

when tho spindle rotates, the bob, be- Ss . . , ! 

ing made to revolve round it, diverges- . c 
until thS resnltanl of the centrifugal / . 

force and the weight of the bob is a force' / • 

acting at 0 in tho diri'ution OB, and/, / , . , 

fJii*ii it revolves steadily in a circle."^. . ^ J 

This combination is called a ^ " .Z 

ce.ntriftajal, or conical pendulum, . Rc-- , / ' 

volvihg' pendulums are usually con- _ p- 

striicted with pairs of rods and bobs, y 

ii.s OB, 06, hung at opposite sides of ; - 

the spindle, that the centrifugal forces , y ' 

c.\**rtcil at the point 0 may balance 
each other. * * ' 

In finding the position in which the, ^ rig. 3^. 

bob will revolve with a given angular v^ocity a,'for most ]iractic^ 
caaiis connected with machinery the moss of tlie roil may be con*' 
sidcrod as insensible compared with that of the boh. JjAthehbb 
be a sphere, and from tho centre of that spliere draw BH>^, 
]H*rpeiiuii*.ular to O A. Let Oil —s ; lot W be the weight of the bob* - 
V its centrifugal force. Then tho condition of its steady revolution' 

isAV : F;:s; 2 /; that is to say, 2^!; consequently .y. 


Fig. 32. 


^ - ; consequently 


Or, if be the numbey of turns or fractions of a turn 


in a second. 


_ g 0-816Cfoot 979771 inches j 
4ir“/t“ nr 74® 


0 is called tho altitude of the pendulum, \!f\ 

If tlic rod of a revolving peiidulfira be jointed, as in fig. 33, not- 
to .a point in tlm vi‘rtical axis, but to the end oi a projecting arm 0,. 
the })ositioii ill which the bob will revolve 
will be tlie same us if tho rod werc jointed 
to the point (), wherc its prolongation cuts the > P ' 

vertical axis. Xnr •; r' 

A revolving pendulum is an essential part 
of most of the coiitrivancea called governors, / \ 

i’or regulating tlie speed of prime movers. 

The earlier kinds of governors act on the 
prime mover by tho variations of their nlti- 
tilde. Thus in Watt’s steam-engine governor ^‘8* 
the rods, through a combination of levers nndlinkwork Gi4|«l)|^ 
(fig. 32), a(;l oil a lever KF, which acts upon the throttie*ydj|I^Vjoi^ 
the admission of steam so as to enlargetu: contract its openiii^^ptlih ' 
the sjieed becomes too small or too gr^t. ' ^ 

Tn a more recent kind of governors invented by theyJtdeai^ 
Biomeus, wliioh may bo A ... 

0A)l<e(idiJfcr€vtialg(rver7uyrs, n 

the regulation ot the prime ' || C 

mover is cficfted by means - ’ 
of the ditfcrenco botw'een 

the velocity of a wheel . H . I ^ f , •* , 

driven hy it and that of a ■' ^ 

wheel regulated by a re- g 
volving pendulum. Fig.' " : 

34 ^illustrates this class oi ^ • /. 

governors. A is a vertical 

duad-ceiitrc or fixed shaft, . « ■— ■■IBaBI ‘ 
about which the aftor-meu- 

tioned pieces turn; Cisa Esiim JjBWHl. 

pulley ariven bv tho prime •; 
mover, and fixed to, a ' ■ " « ■ 

bevel- wheel, which is s^eh ^3* 


. , ISlq ' 0 

l/iBA 


ngi «4. 


below it; K is a>bevel-wheel siihilcir to the first, and' 
same ajiex. To tfits wheel are hung the, bobs p, ^'wU^h' 
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; nsually four, although two only arc shown. Those bobs form 
sectors of a ring, ami arc surrounded by a cylimlrii'nl casing F. 
When the bobs revolve witli their proper velocity, they are ail- 
instod so ns nearly to touch this casing ; should they oxened tlmt 
velocity, they fly outwards niid touch the cjiMing, imd are retarded 
(by the friction. For practical purposes their velocity of rotation 
imutythe vertical axis may ho considered constant, (i, G arc liori* 
coiital arms projecting from a .socket which is capable of rotation 
about A, and carrying vertical bevel wheels wliic.h rest on E and 
^ support 0, and transmit motion from C to K. 'J’Ikmc an? usually 
four of the arms G, O with their wheels, though two only are shown. 
IT is one of those arms which projects, and has a rod attaehed to 
its extremity to act on the throttle-valve of a steam-engine, tlnf 
sluice of a water-wheel, or the regulator of the prime mover, of 
whatever sort it may be. 

When (J rotates with an angular velocity equal and contrary to that 
of E witli its revolving pendulums, the arms G, G nmuiin at rest ; 
but shoulil G deviate from that velocity, those, arms rotate in »iic 
^ direction or the other, as the case may be, with an angular velority 
oqiKil to one half of the difference between the angubir velocity <»f 
■ and that of E, and continue in motion until the ri'gnlator is 
luljusted so that the prime mover sliall impart to (< an angular 
■' velocity exactly equal to that of the revolving pernlnliiins. 

There are vniious inodifleations of the difl'ereatial goveiiior, but 
they ull act ou the same pi;inciplc. 

Division 3. Working of Machines of Varying Yflonty, 

V 124. General PrCndples. — In order that the velocity of every 
fiiece of a machine may be uniform, it is necessary tliat' tin* forces 
ucting on each piece should be always exactly baiain rd. Also, in 
order tlmt the forces acting on each piece of a uiaeliim* may be 
always exactly balanced, it is necessary that the velocity of that 
Jiece should be iftiiferm. 

An ex(u>as of the effort Exerted ou any piece, above lliat wbieb is 
•nece^Hsary to balanco the resistance, is acconi[»aiiied with acetdera 
tion; a deficiency of the effort, wdth retardation. 

. When a iiiaehiiie i.s being started from a state of rest, and brought 
by degrees up to its proyier speed, the effort must be in exj-ess ; 
when it is Dcing retarded for the purpose of stopping it, the 
Resistance must be in excess. 

An excess of effort above resistance involves an excess of em*rgy 
exerted above work pcrfor.ncd ; that excess of energy is tunployed 
in producing accebu’fdion. 

An excess of resisbinen above effort involves an excess of work 
performed above energy expended; tlmt excess of work is i>erforiiiud 
oy moans of the retardation of the macluncry. 

When a maebine undergoes alternate ace, deration and retnnla- 
tion, 80 that at ee.rtaiii instants of time, occurring at tin* end ot 
Intervals called periods or cycles^ it returns to its original speed, 
then in each of tho.se periods or cycles the alternate excess's of 
.energy and of work neutralize cadi other ; and at the end of each 
cycle the princijdc of the equality of energy and uork slated in 
«ect. 96, with all its consequences, is verified exactly as in the 
^ase of machines of uniform speed. 

At intermediate instants, however, other principles have also to 
jbe 41 ^ 1^11 into aismunt, which are dediuied from the seeond law ot 
motion, sect. 89, as a])plied by the aid of the princijib s of seel. 90, 
to direct deviation^ or acceleration and retardation. 

126. Energy of Acceleration and W&rk of Jiefnrdafwn for a 
Shifting Let w be the weight of a body whieh has a motion 

of translation in any path, and in the course of the inteiTal ol 
time l^t let its velocity be increased at a uniform rate of acceleration 
|rom to i’l). The rate of acccloratioii will be 

^ • dr . . r- - r, 

. > •:y 7 =^uonataut — ’ - 


dt 


Ht 


In order to produce, a retardation in>»n the greater velocity r., t(* 
the less velocity t'j, it is necessary to apply to tlie bmly a rrsi\fnutr^ 
connected with the retardation ami tlie time by* an eqn.ition 
identical in every respect with c<|iiatio’ 71, except by tin* siib.-.titu- 
tioii of a rasistancc for an effort ; and inoveieoming Vloft resistance 
tho boily perfnrvia myrk to an amount deterniineil by ct[uation 72, 
putting Hdv for i^as. 

1 26. Energy Stored mid llestored hy Deriot ions nf Vetorilg, — Tims 
a body alternately accelerated and retard«*<l, so as to be brought 
back to its original speed, ]vrforius work duiing its retaidation 
exactly equal in amount to the eiiergj' cxertecl upon it during its 
accelemtion ; so tlmt that energy may be eousideietl as stored during 
the ncecleratioii, and restored liiiring tlie retardation, in a manner 
analogous to the operation of a rociproeating force (sect. 117). 

Let there be given the iii(‘an velocity V 4(i*,+ Ci) of a body whose 
weiglit is VI, and let it be required to dcteriffilio the, IbiLtuiitioii (»f 
vebirity I'j, and tbe extn’iiie velocities r,, t’n, wliieh that body 
must have, in order alternatrly to store and restore uu umouut of 
energy E. By equation 72 we Imve 

j,, -rj) 

which, being dividial by V U/\. f-r,\ gives 
1*’ _ . 

-g ' 

and consequently 

oV‘ 

\ - • • • 

\ V 


(73). 


The ratio nf this flu* tuatuui to the tiu mii \elo( ity, sometimes cidled 
the uiisteadiiicHs motion ot tlo- l>o.l\, i.-, 


(71). 


oK 

\ V-e- * • • • 

127. Aetnof Einrgif of' o Sh/ghog i —The energy ^\lli(’ll 
must be exerted on a ImmIv of tlie weiglit //•, to a- ii Imate it from a 
state of rest iij) to .'i given leNu ity of trails], »t ion and tin* equal 
amount of work wbii b tlmt bodv is <-:ipible of jM-rfoimiug by over- 
coming resist aiu'c while being retarded tiom tin: sunn* velocity of 
translation v to a state of rest, is 

- Cfi;. 

This is called the actual enn'gg of tin* motion »if the body, and i.s 
half the quantity wliieh in soim* tieuti-e.s is called ? /.s- tiro 

The energy stored or restoied, ms ibi* c.ise may be, by the devia- 
tions of V(doeity of a bodv or a s\‘.teni of bl)dle^, i, the iimouid by 
wliiidi the actual energy is lnclca^ed (linnnisl:. il. 

128. Principle of tin: ('<ui'<errati<>ii of liih rtn, m Ma''h,'‘u<- ddn* 
follow’ing ]irineip]e, e\j)re%siMg tlie gtini.il law of ihe at lion of 
maeliine.s witli ;i veloeity unilorm oi \.'i\ Jl!'^ im luile, tlic law of 
the equality of eiieigv and woik staled in .sect. 99 foi iiiaLhines of 
uniform sjMad. 

Jn any giren iuhrral durinathr irrivll.iirf a the jy 

CXerfid addul to the eoregy n .v/tv# tl is rguitl to th t/o rgg .stuci d add- d 
to the Work perfon/h tl. 

129. ^tctual Eiin'ifif of (''irrnitt/ Trin>'>l'ttiini fhit'a. 

— Let .1 body of the Widglit n* Ulideigo tiaiislatloii lit iiiiiulii jc.Ui 
i>f the radius p, with tlie angular v* Iim ity of dell.-xiou «. -o lli.it tin* 
eoiiiTiKiii linear velocity ot all its paiticli-.-, is c ap. Then tho 
actual eiieigv of that bodv is 


(76). 


ii&d (p. 698, § 104) to produce this acceleration a uniform effort will 
'he required, o.\'pressod by 

.... (71). 

: gat 

- (The product - ^ of tho mass of a body by its velocity is called 

(r 

;it8v niomentum ; so that tho effort reqiiiroil i.s found by iliviiling 
incrooso of momentum by, tho time, in whicli it is prmliieed.) 

’ )y . 4*0 find tho energy wdiich has to he exerted to proiluee the aeeel* 
4 ratic|^ from v, to nj, it is to bo observed that tlic distance throngli 
the effort P acts during tho aceoloration i.s 

libonaeqiioatlp, tho energy of acceleration is 

..i, ■. '■'* VJL: (72), 

.iMng {mportionnl to the iuvreaee ia the Bi][uare of the velocity, aiid 
<^e time. 


V I - lf‘a p- 

-V 27 

By comparing this with tin* ••xpicssiiui f**r thi' eeuf rifugal furee 
{wit-lfvj), il iqipe.irs thal tbr arlii.il i m igv of a levolviug body 
is ecplal to till* ]K)tenlial t-iirlgv l’’p;'2 dm* to tlie action of the 
defleetingforeealongoiiedialf i;f tlic ladius of < urvature of the path 
of the body. 

The iM'tMluct 7^p‘7'^ hy wlii< h tin* lialf sijuaic of tlie angular velo- 
eit\ is multiplied, is railed ibr tnonh nf of nortiaoi the ivvtdvirig 
bodv. 

130. Achufl Energy ffihl Motornf of [nertia of llotation^ Radius 

q/ ilyrafion —Sec p. 7o2, 231 237. » 

131. E-ca tuples of Radi i oj liurahon. -Sir p, 73.3, j5 22t'^. 

132. 7'V//-7/7n’»7.v. - -A ll\-w]ii*i 1 is a rotating jiicct* in a micbiiie, 
generally shaped like a wheel (tliat is to >.;i\, cnnsivtiiig of i rim 
witli .spokes\ and suiteil to sttuv and ir.sttuc riMTg\ hy ihc pciiodical 
variations in its angular vt‘locity. 

The prineiplcM according to which variations of angular velocity 
.store .ami restore energy are the same with tlu»se of v. ct, 126, only 
sulistitiitiiig moment of inertia for mass, ami mofnla/ for linear 
Veloeit3\ • 

Let W be the weight of fly-wheel, B its radiu.s of gyration, a, 
ihs maximum, it& minimum*, and A --4(o^ I aj its mc.ui angular 
velocity. Let 

1 »0-J “1 , 

S A > , 

SV. - 97 
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denote the unsteadiness of the motion of the fly*wheel; the denom- 
inator S of this fraction is called the stmdlncss. Let e denote the 
quantity by wliich the energy exerted in each cycle of the working 
of the niachine alternately exceeds and falls short of the work jier- 
forined, ond which has t*onse(|«ently to be alternately stored by 
ttcceleration and restored by retanlation of the fly-wheel. The 
value of this periodical excess is-^ 


3^(a^ 




{'?)■ 


from which, diviiiin; 
equations : — 


both sides by A", we obtain the following 
r U-W 


A- (j'^ 

^ K-WA- 

•2.7 2 


(78). 


The latter of these equations may be thus I'Xpresmal in woivU : — 
T/ie tirluitl CHtryij du>' to the rotation of the v'ith its mean 
angular velociii/^ is equal to one-half of the qterioillcal excess if 
energy muHiqjlictl hy tiu-, shadimxs. 

In ordinary machinerv S = about 32; in inacliiuery for fine 
purposes S«fi'oiu 00 to 00. 

Tbe periodical exVess e may an^e i'illn r fioiu vuriatious in tbo 
fciTort exerted by the ])rime mover, or from vaiiiitions in tlie 
nrsistaiice of the work, or from botli tliese eaiisi*s eoinbined. 
AVheii but one fly-wlieel is used, it slnnild be ])hiced in as direct 
connexion as possible with that part ni the metdiaiiism where the 
greatest amount of the ])erioilieal excess originati-s ; but when it 
originates at two or moir p.niits it is best to liave ally-wheel in 
connexion with eacli of points. For exampli-, in a machine- 
work, the steam-engim*, whi< li is tlie ]u ime mo\er ot tlic various 
tools, has a fly-wheel on the eiaiik-.shalt to store and restore the 
periodical! e.xeess of energy uri.'iiug from the variatioii.s in tlm effort 
exerted by the ^•ouIleetlIl.g-ro^l upon tlie ei’.'iiilv ; and eaeli of the 
slotting imiehines, ]tuueliiiig lUtiebines, livetting macliine.'s, and 
other tools lias a lly-wlieel of its own to st<»re and restore energy, 
so as to enable tlie very dillerent re.si>t.iuces opposed to llm.sr tool.s 
at different time.s to be overcome without too great mistea liness of 
motion. 

According to tlie ('oinpiitafiuii of General Morin, the periodical 
excess c ill steam-eiigiin-.s willi single erank.s is fioin -iVb to nearly 
i|th of the energy e.xeited during one lovolutioii of tlie crank. 
For a ]>air of .steam-engines <lriviiig one shaft, with a ]tair of 
cranks at right aiigb's to eaeli (-tlu r, tlie v.ilue of e is om*-fourth of 
its value fora singlo (ranked engine of the same kind, and of the 
same power with the two combi ued. 

The ordiiurv railius of gyration of a steiiin-cngim* flywheel is 
from three to five limes the length of the eraiik-arm. (For lurther 
partieuhiis mi thi', subji'ct, sec, S i r.AM-ENciNF.) 

For tools peif.irming U'-e till work at inti rval.s, and having only 
their own frietimi to ov< lei^ini during' th* iiitennediatcj intervals, e 
should he as^unud equal to the whtde woik performed at each 
separate, oiieriition. 

133. Jirah's. - A brake is an ;i]»]):ir:iliisfor.‘«top]»ingand diminish- 
ing the Velocity ot a m.n hine h\ tiieiimi, such as the frielion-strap 
already lefeired to in .sect. 1 1 2. To liud the distance .v through 
which a brake, exerting the I’li. tioii F, mii^t mb in order to stop a 
inuehine having tlie tot.il a4 tu.1l eiieig^N F at tli** moment when tlie 
brake begins to aet, reiluce, liy tlie piiMeipli's of sect. 3 Of*, tbe 
variou.s elfort.s and other ic'i't.im es of tlie m.i'diine whieli acl at 
tlie same, time with the Irietioii of tlie brake lo the rubbing .surface 
of the hi ake, and ht Kin* tlndi n“>ultant, — i>usitivc if resistance, 
negative if cll'oiL pn.[»oii.ltraLe.s. Tin n 


E 

1>K 


(79). 


134. Kneryy diMr hnt^d i»'twtLn. tu Ijodirs —Prajeetion. and 
Propulsion . — llitliei o the eflml hy which a machine i‘» moved has 
been iie.itcd a.s a I -ree e.xerted betwe.i'ii a movable Isidy and a 
fixed body, so that the whole, energy exerted by it is employed 
upon tlic ioovable bo4ly, amt none upon the lixid body. This 
coneeption is* semsildy psili/ed in jiraetiee when (»no of the two 
bodies between which the, elfort uet-s is < ither .so heavy us comjiared 
with the other, or has so great a resi.stam-e opposed lo its motion, 
tliUt it may, without sensilde error, he. treated as fixed. But there 
are c«ises in whi'di the. motions of both bodies are apjireciablc, and 
mu.st be taken into aeeount, — sindi as tlie projection of projee.tiles, 
where the velocity of the recoil or baekw'ard iiiotioii of tlio gun 
bear.s an appreciable pro[»<)rtion to tbe forward motion of the pro- 
jectile ; ami such a.sthe propulsion ofve.sscds, wlicre tbo velocity 
of tbe. water thrown backward', by the puddle, screw, or other pro- 
peller bears a very considerable j)roj>o/-.tiou to the velocity of the 
water moved forwards ^nd sideways by the ship. In cases of this 
kind the. energy exerted by the. effort is disl'riJbvJUd between the 
two bodies between which the effort is exerted in shares pr<^r- 
tional to tli^ velocities 6f the two bodies during the action 01 the 


cflbrt ; and those Velocities are to each other diractly aa Uia 
portions of the eflbri unbalanced by resistance on Hie respeettW 
iKxlies^and inversely as the weights of the bodies. ‘ e v ' 
To express this s^mibolienlly, let Wj, Wj be the weight! {oi 
the bodies ; P the effort exerted between them ; S the (ustaned 
through w'hich it acts ; U], ha the resistances opposed to the etfqrt 
overcome by W^. Wj resfiectivcly ; Ej, E# the stiaros of tlio Wh^ 
energy E exerted upon*Wi, Wg j-espectiYeV. Then 


E ' • * E • E 

.:w«(p-:R,)+wi(p-B,) 'p-k, v-W 
W," • \v; ! 

# If which is the when the resistance, as well as tbe! 

eilbrt, arises from the mutual aetioiis of the two bodies, the aboirte 

■' ■■ 

Wi-hWg: Wjvs-W,! 


(SOlfe 


mi 


that is to say, the (Utergy isexerte^d 00 th^bpdies in shares dhvorsely: 
proportiouul to their weights^ Oud^tiieir receive accelerations 
versely proportional to their weights, ^accpl^Jng to the principle of.^ 
dynamics, already quoted in.a note. tb,8ect. .121, that the 'mntnldi^ 
actions of u syslein of bodies' do no^'allect the motion of Iheii* 
common centre of gravity. 

For example, if the weight of b.gua b© 160 times that of its ballj'^ 

A t —ill 


ill exploding will ficr. 
pi producing the recoil 6t' 


the energy exerted by the po'yrd 
employed in propelling the bail, arid, 

the gun, provided tlm gun up to the mtabt" of the ball’s quittihj 
the muzzle meets with no resistance to it» recoil except the 1 
of the ball. ‘ 

135. Centre of Percussioni^li is ' Obviously desirable that', the. 
deviations or changes of motion of oscillating pieces in maehineijy 
should, as far a.s possible, be effected by forces applied at ifidir'. 
centres of percussion. , r' ^ 

If the cioviatioii be a fmw.?l!d<uw,'^ttiat is, i«i equal chan^ ot' 
motion of all the particles of the body,~th6 centre of pcrcussidn ta- 
obviously the centre of gravity itself ; and/accoi’ding to the secbpijl. . 
law of motion, if dr be the deviation of veloidty to be produced^, 
the interval dt^ end W tlie weight of the body, tlien ' 'P,: 

is the unbalanced effort required. ' .’I 

If the deviation be a rotation about an axis traversing tlie cenfM. 
of gravity, them is no centre of percussion ; for such a deviatioa. 
can only be produced by a couple of forces, and not by any single 
force. Let da bo tbe deviation of angular velocity to be product 
in the interval dl^ and 1 the moment of the inertia of tho body; theh: 
iItif(a*)-loria is the variation of the body’s actual energy, . Let Mf. 
^ the moment of the unbalanced couple required to produce' the. 
deviation ; thi n, by equation 67, sect. 104, the energy exerted by, 
this (umple in the interval dt is which, being equated to the 
variation of energy, gives , ' ‘ : 

da 


M-1 


dJt g 


-It 


(S3^ 


A 


No^ (fig. 35), let the required deviation be a rotation of the' bo^ 
BB about an axis O, not traversing tlio centre of gravity 4*:* d» 
being, as Iwfon*, tlie deviation of angular velocity to be produced 
in the interval dt. A rotation with the angular velocity a about 
an axis O may be considered as compounded of a rotation with 
the same angular velocity about an axis' drawn through G parallel' 
to O and a translation with .the velocity a. OG, QG being th© 
perpendirular distance between the 'two 
axes, lleiiue tlio requiied deviation iqay 
be regarded oh compounded of a devlatipil. 
of translation dv-*OG . dt^ .to ,'prod?ice 
whiidi there would be required, '^aocordteg 


jqo. 


lo equation 82, a force applied at 
- to the plane 00- ", 




pcndicular 

. Off. ^ 
fir dt 

and a deviation da of rotation . ahotlj^Afi 
axis drawn through G paraller tb ' OJ?* to 
produce which there would bd tequi^ a 
couple of the moment M given' by "equa- 
tion 83. According to the prlb^plte 'of 
statics, the resultant of the forCoF^' ap- 
plied at Q perjieudiculor to th©. pit " '''' 




^ I -j - T O'O, and 

force oqiial^ and pai^lel to P, bjit aj^lied at a diate^^.^ 
in the prolongation of the perpemlicmar OG, whose».w 

Thus is detonnined the csiitrt 

•* a II* 3a Ah«rf AMfl. vmm. 


corresponding to the axi||>f rotation Q. It is pp; 
equation that^ for an rotation parallel toj 



appiiHd UKOBiUnos.] 


MECHANICS 


771 


' v;€^tro o! percussion is at the point vrhere the perpendicular OG 
wwetsO. . 

--Impact or collision is a pressure of short durntion 
; '»^3rertod between two bodies. For the detailed investigation of its 
u lnws the reader is referred to MkchakicSi p. 719, § 180 sq. 

■ <^he effects of impact are sometimes an alteration of the distribu* 
ts tio^ of actual energy, between the two bodies, and always a loss 
of a portion of that energy, depending o.u the iinpcrfeclioD of tho 
blasticity of the bodies, m permanently altering their figures, and 
i^ Mptoducmg h«at Tho determination of the (listribution of the 
^.t4ibtaal energy after collision, and of thp, loss of- energy is effected 
•J.by means of tho following principlb^rS^ . 

L Tho motion of the common oeut^ of gravity of, the two bodies 
■v/.is unchanged by the colliidom;'^ v., ,' ' . * 

V ' ' Ilf The loss of energy cohbtpts' Of a certain proportion of that 
^V^part of the actual energy of thr^h^ies which is duo to tlieir mutiou 
^ relatively to their commox) centre of gravity. 

M Unless ffiore is, some spociol reason for using impact in machincK, 
ought to bo avoided, on abc'oput not only of the waste of energy 
P^hicE it causes, but fhinv&e dainage which it occasions to the frame 
mechanism. ■ * 

iif, CUAPTEIllII. PUMd«feA.^»l»EFFECr8 0F MACllL\KS 


sPiiMiT . . Observing Mac7iifU8. iM4y^&rking Macliinrs.— The 
g^bhapter must necessarily biyipiited to some very general ollserva- 
jM^iions on the principal ck^tsjBs'inW which machim'S may Ixi divided, 
reference to their puiposes' and effects, leaving details of par- 
examples for treatmcntliudbr the respective 8|Mx>ial lieadings. 
In Machines may be divided, in the first instance, into two great 
divisions, vis^-i— . . > . . 

' I ' Observing Machines^ jh '^hich either tho modification of motion 


one, or the balancing 
of worfc>4C 


eiformanco 


Sjdqne, is tlic object in vie\v,— tho 
i^;,^^iKbr nuU or incidental, and being 
gaitpd to that which arises from the resistance of the machine. 
Working iiiat^fner, uTwhi^li tho performance of work is the 
'''•^’teiiin object, , , 

J8J. CUissificationof 'Obk3Ho%n{i' M<^ — Observing machines 

t . might very pi‘ 0 ])erly have been classed as instrunicnls, being de- 
Stoed to aid the human senses, and memory in obtaining and 
;2:\mcordmg infomiation. .They may be divided, m the first instance, 
into four classes, according as the subject of observation by their 
v: aid is number, measure, or weight, into— 

A. Counting machines, 
r B. Measuring machinoa. 

0. Copying and drawing machines. 

D. Weighing machines. 

to these may be added a fifth class. In which the functions of 
first four are more or less combined, viz.: — 

‘' v'. B. Recording machines. 

k} ISO. (A.) Cduniing }fachine9,-rJTlie most important as w’dl as the 
common of counting machines are time-keepers^ which count 
:|^iittd indicate the numbers of oscillations of bodies which uscill.ilo 
c^febchronously (viz., pon^luins for elocks, balance-wheels for watches 
marine chpnometem) so as to measure time. In conslrucUiig 
"^ek'^ggihiuGsji^^he objects to be aimed at arc the exa<*t isocliruuism 
.the, pendulum or balance, and the ec^uable action of tlui niotivo 
>powei^ so that it shall overcome tlie irictiou of the mcchunhim 
|jmi&out affecting the rate. 

' Other counting machines count tho oscillations of the beam of a 
‘ ‘ sm-engino, or the revolutions of tho py Under of a ga.s- meter or of 
I wheel of a watcr-mrtcr. ; 

perform additions, pbtxiactious, and multi plications, and 
. fetne most elaborate kind (as, «.g., that of Babbage) computo 
i‘J>ffnnctions by the addition of differences. 

Y'(Bv) Measuring Maehiti ^, — Measuring mai-luncs are pi<’C(*s 
^aniinn, by means of which. tho motion of some body <if the 
»jotan index through some (^ometricdl magnitude, sucli as a 
ime.or an augle, is connected With some other motion, citlu r 
vrf^giwter or'sinnller.in' some given ratio, and 'capable of 
^^MolfcaiUly compared with some standard of incaMuv. , 
id$:e)aSl| belong all those astronomical and surveying instrii- 
ixi,;wfaiOh tho motion of a lino of sight (geiicrully the line of 
I' of a telescope) through a given angle is connected with 
.of an ifidox or veniicr round a corresponding an* of a 
hirele ; also thosq miemmeteTs in which tho ailvanco (»f 
sptew of fine pitch is miBasured by observing tlie siiiml- 
of rotation of a graduated circle attached to it. 
jtfe rom eters have attained iricreaseil importance by the 
Kt>f"!ythitworth^ — that mechanical magnifying of Hinall 




areas by means of mechanism. The amount of resistance in 
A measuring machine should bo perfectly uijilorni, and mlficicntlv 
great to prevent accidental forces from disturbing the nuirhinr, 
without being so great as to render it inconveniently stitf. 'I'o 
combine these objects requires great accuracy of workmiiiiship, 
together with strength and rigidity in tlio btructure of the frame 
and nieehanisni. 

141. (C.) Cupying and Drawing Machines . — In co])ying macliines 
for enlarging or i educing drawings there is usually a combination 
of levers and linkwork connecting a tracing-point, whh h is moved 
over the lines of the original figure, witli a drawingqminl, which 
draws tho copy in such a niuinier that the velocity ratio of their 
motions is a given oonslaiit. <}uantity, and tliat the directions of 
their motions make a (miistaut angle. 

MiMhaiiLsm depending for its principle on tlie tlicory of the 
composition of rotalions is used to draw ellipses, epicycloids, 
cpitroclioids, .'iiid other cur\cs. 

142. (I-).) IVeujhuuj Mochnus.'^ In weighing nia< iiiiics the motion 
of the incclinnism is usi il only for the [uirp 0''0 that its cessation, or 
its becoming an oscill.itimi alwuit.-i certain position, may indicate the 
equilibrium of the foicis ajiplicd to the imicliiiji’. Those torccs may 
cither bo weiglits, w-liicli arr to In* ronip.ircd willi cneh otlier, or forces 
of other kimls, to be comjiiind din rily or indiiciMly with weights. 

'file macl.ine for ci'injinnrig wciglit.s wbicli is c.qiablo of the 
most minute jici-uiMcy is ulso tlic sini|bsl, i'cing the hffiance^ in 
which tlie e<|Uality of two a « ciiiiiiiul bN tlicir baluncing 

each other at the ends <»r n lr\er nl ^■•j^|.ll uiiiis. In the .sfreh/ardf 
consisting cither of one Icvi r or of a n.iiii ot ]e\crs, the unknown 
Wi ight has :in iim liangt .iMe point (if .qiplii .it ion. and is l•o^^J])^uc(l 
with a known weight l»y diiinm' tin- l.itier ai«ing ihe lever to which 
it is applied until the ni:n hiiic is 1..iI.iii(m •! ; t l.e n.tioof tin* w<-ightft 
is then tlio ivcipioi riK f lln* \cbi«’ity latioof (lieir ]»oints of applic.i- 
ti<»ii. Tho stci-lyard is more con\enuiit loi weiidnng very heavy 
loads than the, lulame, l-nt is not eiipuMc ot sm h iinnntoac; nr.icy. 

It is chsenli:il to iii’iui.iiy In ImI.iiim*-. and .‘liclNaids that the 
friction should he lev*.; tliMii the ‘• iimIIii' In.i nionni ot i-rror. 

To diminish iciioii ns mni‘)i :i' I'os ,ih! , i li - -ixi-s of iiiolion me 
all kiu/c-t'tltjfSj as llicyiiie tcMind, ul stu 1 m Jjaidi iifd iicn, Kstoig 
on hard snrta<‘cs of Inirdciii-d iron or sIm 1 for oniimiry ]iiii poses, 
and of some liard niimral, sic-li as agate, f )r scicrililic purposes. 

The weight of a colunui ol lliiid is dcti imificd h\ lial.iti.’ing it 
against a colnnm of ilind whove Wfiglit is ki wn, as in tlie 
barometer, whcie tin* weight ol a lolnimi ol tl :itimKplien.i is 
balanced again^l lliaL of a e«»liimti of men niv. 

Weights are conqt.ired witli en ii otlm indii il\, and olhi r 


t i! t !h*<.ts in h*‘.iiliiig 
I e]-ti)»h' of jniniite 


e»mi]i.ni d w il II 
he \\t. iglit. ol a 
>11 « iliollhliniiL 
r 'i line' lly, <1 

id.i'^i I'-ity of a 


forces com pu led with weights, hy iii'.ans of 
a spiing, — a eoiiNi nielli inetho'l, hiit uoi 
iiccnr.n'V. 

'the elastii*. ore.-surf* cm it'd by a fluid m.'V hi' 
weight, either ny h.il.iiii ing the pu s uie .ig.mi't. : 
column of u liquid, or hv mninl.nnii g .> pr lxii 
against that }*ressvire, by me.in.^ ul .i wn .:'..! 
of a W’ciglit acting tlumiudi a stiei\:iid, or of the 
Spring which has hecn lomparcd with w» i'jhts. 

14d. (K.) JvtiVtiling .lA/e//</n.v --- lo'i'tiiilmg m:i him ^ hmv 1 •* 
divuled into two elas-vcs ; .sv7/-rf -//s/f i inff tnsfi ut,h s', w hit'll, h\ tin; 
aid of clockwork, leeiml mensuieni'-nf .s tilln-i ot te nr of toil**, 
togctlier with the iiisl.int.'^ uf lime at which tlie.i im .i-.nn nieiiM 
were mail 0 ; and dy/o/y/mz/o/i /.v, aln.idy iiieni loncd in t'h.ip. 11. of 
this urtiide, wliicli legi^liri, ■imnl'.ol Niiee, ti «rti her with the, 

spai'C thiongl) wJjieli it lia.. thus leiouliiig * i -igN or woik. 

144. Wurking Mavliiih ft I'ln^Md 'I’iie ohji 1 1 oi- pnr] o-c of work- 
ing maeliines is to peifoiin iim fill work; and tin .'•^if'ealioTl 
relatively to their o])jecls and pm poses is fonmh.d jh tlie kind of 
useful work wliieh lliey jierfonn. in tliis ]'oint of ^iow they may 
be cljusscd us follows . — 


A. 


1). 

K. 

F. 

(k 

il. 

1 . 


,, ; engineer has brought 

aantikiu Vhich is ucoessary in order to render mechaniiail 

imranng machines arc included the pUitomeUrs or 
Horiu, wd Clerk measure 


> I ■- 


Mil hini's foi lifting or lowi 1 ing olid weiglit.s. 

.M.i liines lor the hoil/oiif il I Mil I'ort of weights, idthcr com- 
himd 'll' not with li'lii.gor low 
IMachine; for mojeeling solnK. 
iMni'liiiif's for lilting flinMs. 

Mai-liine.s for piopelling oi piojcLling lliiids. 

MachiiR's foi di\idiTig botlics. 

Jdacliines for sloping hodii s by removing poitioiis of them. 
i^Iacliines foi .shaping bodies hy jiressnre. 

Maeliines for uniting bodies into fahrii s. 

.1, Maeliines for j»nnliijg. 

K. l^Iachiiics for ]U’oilneing .sound. 

L. Miscellaneous machines. 

It is not ]»rft('inU'd Unit the above cliis.sifn*ation (t.ikeii to ;i eon- 
sideraMc extent from the ^ritinijs of Young .nnl of Itihlmge) 
exhausts all kinds of machines; it is brought foiward ineiclv a.s an 
attempt to introduce method to a certain e.\tent into a .subject which 
would otherwise he exceedingly cUifused. I 

145. {\.) Machines for Lijting and Jauit inn g Solids. —^he most 
common machines of this class are ri-niz.w, and wuidlasses. 
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They are ii^sually worked hy manual labour, but sometimes by 
byilniulic engines, or by s.ti‘a]ii-en;^ijie.s. Tlie u.seriil msistaiici*, 
uliun a loiul is lifted, beiu^' tlie of tluit load, is in general 

greater than the effort exerted by the ]»rime mover, so that the 
meehanisili Inw to be adapted to giving tlie working-piccc a less 
voloeity than the |»iei*e to wliich the effort i.s np]died. In lowering 
solid loads the weight of tin* load acts as the etlort, and the energy 
exerted by it Ls expended in overeoming tlie friction of a brake in 
onler that the spi-etl of drsmit may not Ik.* exeessive. 

146. (B.) Machima . — The nieeliaiiism of transport- 

ing umchineseoiisi.sf.'. of two parts: — that by which the resisL'iiiee is 
diminished, as tin* wheels iiinl axles of vehicles; ainl that by wbieli 
the resyitaiKV is overeome and the load pro]»elle<l, comprising all 
kinds of loi'OMiotive and propelling niaeliinery. In the present 
Work transporting niaehiiies are iri'aleil of in tin* artieh's relating 
S])eciall\ (»)tlie lines of i;on\ (‘vanee to which they are ajiplied. 

147. (<' ) Mfti'Junr.s/ur ,Snli,h\ - This cliuss coniprelionds 

all kinds ot ai tillcry. 

H*', ) MnrJnut's fftr J.itHii'f /‘Vn/fAs\ — Se:- H YnnoMKruAXii's. 

1 to. (K.) Miti }n)it 't hn' I'l'ttih'U iiiij vr tiuij FluitN . — Seethe 

saiiii* ailielc. 

l.^O. (l'\^ Muchiiir'^ ft)}' /ili}t/itiif I]t»lii's Tin--, class comprehends 
all mai hiiM's lor .sepaiating solid ina^srs paits, wlu‘tlu*r l»y 

digging, cutting, sawing, giindiiiLT, l^'aiing, i-rusliing, poinnliiig, 
je'c-i^ing out lliinls, or olln-rwise; and wliellier applied to earth, 
blones, niet.iN, timl)er, fiint, giaiii, lilne^, nr otln-r inatrrials. 

ir»l.' (<t.) M'it'Jiiii' S /'<)}' S/nt^n' titf /{{ii/it'.s hif Jit )t}f)}'i}}ti l\trt}nnii of 
fit '}/}. — 'Phis el;iss of iiiarliiiii's loa entaiii extmt ii'srinblrs tbepre- 
erding. It indude-, ni.ii ]»iin*s lor eiitting, giinding, and jndi.sbing 
blneks of stone into r«'<pm» d tigiii»*s, and Inr slia]iing pi**ees of wotul, 
metal, «»r other mateiial, wln'llifr h\ hirni}}if, ]trodu<-c splieiical, 
eyliiidrie il, andnther eurved ‘-iirf.n es, - -liy }i}( nrhinn^slotHiiti, 

<n- to jir'Mluei* t \ limliical, ro-tangiilar, or other oriliees and 

gio<»vrs, hy srrrir-r}}ff} fij^ hy /Ji)}iin/h h\ tfriiiiUini and polishn}^}^ 
to ]»n)diiee i*nr\edoi plane ^uiTaecs. 'i’lie most dilin'iilt and import- 
ant of .ill these ojMTilinJis is to produee a snilaee Inily jdane ; and 
tlic ]»er!**clin'' ol this opei ilinii hv Whitworth is the most ini- 
]M>rtanl step let’cntlN iicide in Coiisfrurtirr Mri'/di nirs, or the art of 
making in.ichiiies and in^t i uiiienl s, Ni \t in ]Miiiit of (hllii'ully may 
be pl.icid the art of tonning the con<uv«' K’llceiing snrlaci*s of great 
specula for telf-i npf-., sudi as tho-,c ol the ilcisdu‘ls, of Lusseil, 
mid ot hold Rossi*. 

l.VJ. (11.) I/O fir S^Ki ji/nq hi Pn'-'inrr <’om]m‘beTid, 

amongst nthej-., 7'nl!i/}<i ,/nih t'tr iinii, sffitm hn tt} tm r'i^ ?/’//•»- 
la.i'diiin*',, jn }} tnuL ! n f .ind n-i t! jhiiJ, ( ’nj iiiacliines, c/)/;///!// 
/Mill otluT ,sfn ,, 1 /n ti<i m.n liiin ly, In h:L nmh t hj iii.ifhin«*s, jtn'.\sr\ for 
pn< king .ind foinpn '--mg, \ 

l."d. d- ■' Mitflti>}‘\ j'>r fti'f}}}'! fhxli' 'i Ini*} Ftttii il'*} eomprise 
!j)ii}:(,'’i>l niadiiiiriy, wh.iliii ,ippln*d to mprs, yarn, oi thrcail, 
•ft' tn lilt/ niaehm'M ol all kiini--, // ij>i t niffhitj nidfliLiiviy f J't’/finf/ 
m i< him - 1 \ , .md *. irtii<i m.n hiix i \ . 

l.“»4. (.1 I f'l' /'/ ///'///g ail' u-.fd to a]i]dy rither eohmring 

mntli 1 s or niatt* is l»ii di-. li n'/ing « •iloui' to p.ijuT, rh»lh, and other 
mat.'i lal". 

tiv.) ^ /“-/■ ]!' ml iit'i •}'( S'Hhi'I . — See A«orsii(*s .and 

:s\r^u. 

L. ') d/ . ! y ! .!• <» / , M-t'-h im 'I'li- le .are iniinMous machines 
vhifh pi'ilmni pi*- ■ in tlx* ]irrj».iialnin of tx.xtilo 
f.ihiii fni t In* in ii k' f . w liii II itw-iiildlit .ilnx>-l I in j mssihlx to elass. 
K\ainp]t s Ilf .'-mdi iijin hiix s \\ ill Im- fnimil hy leferiing to the articles 
idaliiig to tlx- \ai lolls hiaiidx'sol jiiaiiulai lure. 

Ch M'lru IV. Ai’It.iio KsiimKin* m Tin oi : y or Pkimk 

.Mo\ !• i;.s, 

ir»7. Fi'linr .\fiiu rs In iiiikkiI - Tin a' Fjh’ !•' iirif — rrinie movers, 
Ol rxxdvei’s ol power, an* iIiom- picri*s oi comliiiiations of piece.s of 
irx- linni-ni wlo'-h ]'."ive niotisii aii'i lone dinxlly from .some 
niTui tl -'iin. i-ol » n. ig\. 'I lx* point wIxmi* ilx* mi'xlutnisni lielong- 
i!ig to the ^fiLnie mo\'*i 'nds-ind th.it h* longing to the tiain for 
modifying tlx- loift* ami nmlion lagins i-, somewhat aihilraiy ; iii 
geiierd, howivxi. tin* in**, liaiiism l»*l<ingiiig to the jiiinie mover may 
be field to i’xdiid** ill pn-ci ^ wlii«-]i legnlat'* nr assist in regulating 
the transmit loll ol . m igy l‘i<im tlx* soun «* ol energy. 'J’lnis, in tlie 
ordin.iry lot itu** -t**.ini-i'ngiix*, tlx* <*i;iijk-shaft behujgs to tlie piinie 
ijioviT, li.M*an',f it i-.Mix s ilx* *•* * entrie whidi ihom - tlie valve.s ami 
the lly-wlx*el wlii ii .4oi< s .a;i*l r»*st(jri*s tlx* pu iodii-al excess of 
energy of the engiix*, .'nxl iliives tlx* govi*iiior (wlx n tlx re is one) 
whi* h regulates tlx* adinr- x»n of 41**ani. 

'J'liC i/b»/V/ w>*n7.: id’ tlx* ]»rimx mover i.s tlx* energy excited hy it 
Upon that phve whi* h il *iirei tiv driv<*s ; and the ratio wliieh this 
beais to tlie energy e.xej 1***1 T’ly ilic* source of energy is the rJJicininj 
of the primo mover. . **• 

It is often convenient to diviile the prime mox’er into sections, 
and re.solve itsefliciency into f.x tors, eadi factor being the. efficiency 
of one of tho*# .sections. Tlnis iix* etliciency of a steurn-engiue may 
be resolveif into the foirowiiig factors ; — 


JCfficiency of thr furnace and JoiVcr,— being the ]>roportioTi of the 
total heat of combustion of tlie fuel Avhich takes ettbet in heating 
and evaporating the watei. 

Efficiency of the steam in driving the piston^ — ^lieing the proportion 
of the energy exerted by the .steam on the piston (called the indi* 
cAxicd energy or jiow’er, as being m^usiirod by an indicator) to ilm 
inechaiiieiil ci^nivalent of the heat received by the water. * 
EJieiency of the niechnnim front the piston to the cra7ik-shafl mcJii- 
sire, — being the proportion of the effective energy tiuusniittcd by tho 
crank-shaft to the indicated energy. • 

Tho ])roduct of those three factors is tlio efficiency of the engine 
as a whole. 

In all prime plovers the loss of energy may be distinguished into 
two ]>arts, — one being tho unavoidable effect of tho circumstancoH 
under whicli the machine iieceasanly works in the case under <*on- 
sid(‘riition ; the otln*r the etfcct of causes which are, or may be, 
capable of indoriiiite iliuiiiiution by practical improvements. Those 
two parts may be distinguished as necessary loss and wuJIic, 

Tin* efficielicy wliicli a prime mover woiihl have umler given 
I circumstances if the waste of energy were n^togetlicr prevented, and. 
I tho loss reduced to necessary loss ^one, is called the maximum or 
the theoretical efficiency under the given circumstances. 

I For some jn-iiat* movers there is a combination of circumstancc^S' 
which makes tlie theoretical efficiency greater than any other com- 
= biiiation does. The theoretical efficiency under tho.se circumstances 
I is the ahsolute maximum effeienq/, 

i The duty of ii prime mover is its useful work in some given unit 
of time, as a secoinl, n minute, an hour, a day. In some cases, 
such as that of tho work of animals, the duty can be ascertained, 
Avhilc the efficiency can only bo inferred indirectly or coiijcctiirally 
from the want of j*rccisc data as to the whole energy expended. 

158. Sources of E tier yy Classed . — The soiircL*.s of energy used in 
practice may be classcil as follows : — i 

A. t^t length of men and auirnaks. 

15. M'ciglit of liijuids. 

0. ^lotion of fluids. 

1>. Meat. 

K. Kk'cti icily and magnetism. 


1.50. (.\.) Slrniqth of Men and Animals . — The mechanical daily 
duty of a man or of a i»ea.st is tho product of throe quantities — the 
etfort, tho velocity, and the number of Units of time per day during 
Avhich work is continued. It is Avell known that for each individual 
man or animal there is a certain sot of values of those thivo 
quantities Avhich make their product, the daily duty, a maximum, 
and that any ileparturc from those values dnninishes tho daily 
I duty. Attempts liavi* been made to represent by a formula the law 
I of this diminution ; but tlicy lin vc met with iiiiperfect succesa. That 
I which agrees f)ii tho w’liolo best with the facts is the foimula of 
I Maschek, which is as follows : — let be the effort, V, the velocity, 

I ami '1\ the. time of Avorking per day, Avhich give the max iimim daily 
j duty, and let P, V, T, bo any other set of values of tho.se quantities; 
: then 


l*x V, 



(80), 


' One consequence of this formula is, that tho best time of Avorking 
; ]»er day for nu n, and for all animals, is otic-fh ini part of a day, or 
I eight liours, — a conclusion in uceordauco with experience, 
j TliP he.st elfort P,, and tlie best velocity Vi, are much less certain,— 
the diflieulty of determining their trim mean values for particular 
species being rendered very great by the ditforcnccs, not only between 
individuals, but between races or varieties of tlie sanio species. 
The folloAviiig tabic of values is proposed by Mascdick as upproxi- 
niati-ly true : -- 


Aniinal!!. 


tti. 

Fe«t per 
second. 

T, 

3000’ 

PlVi. 

P,V,Tt. 

Houih 
per diiy. 

l*'<ioMh 
per sec. 

Foot-lh. 

'^Mun 

K*0 lb 

30 

2*5 

8 

75 

2,160,000 

lIoiM* (fliauulit) 

COO lb 

iw 

4*0 

8 , 

, 480 

13,824,000 

Ox 

601) th 

120 

2*5 

8 

' 300 

8,640,000 

A 

.‘iOU tti 

72? 

2*3 

8 

180 

5,184,000? 

.Mull* 

boo lb 

100? 

3*3 

8 

S50 

10,080,000? 


Of flu* numbers in this table those for the draught hor.se we prob- 
ably the most accurate. For the thoroughbred horse it is certain 
that the value of V| is much greater, and that of Pi much leas, than 
for the draught horse, — the effect being probably that the moiemum 
daily duty P,V,Ti is nearly the same ; but exywrimontul data are 
wanting to detennine tliese quantities with precision. ^ . 

The folloAving table, chiefly extracted from tlie works <tf PoncelOT 
and Morin, with the addition of some i-esults of expenmente by 
lieutenant David Rnnkine and by the autlior of this article, shows 
tlie daily duty of men and horses under certain spooilied circum- 
stances 
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V, 

r 

3000 ■ 

rv. 

PVT. 


th. 

I'cet 


K(j(it-lt> 

Kool-th 


p. sec. 

p. d.iy. 

per sec. 

pei day. 

Man — 






UuiNina liiM own weight wp ) 
%tttir ur ladder f 


O-.-i 

s 


2,O.S.‘l,OCO 

2, Do. do. do 

3. (Trend-wheel— see 1) 


... 

10 


2,« 16,000* 

4. Hauling iwwelg twliliiupe 

5. Ufling w^ghU by Imiid .... 

40 

4t 

0*75 

0-.V. 

II 

«: 

30 

21 -* 

r.4.s.onft 

6. Carry! ig weights up slairs. 

J!;j 

o*i:t 

(i 

lh-5 

.{O'.l coo 

7. .Shovelling up eaitli to al_ 
height of b ft. 3 in 1 

0 

1*3 

10 


2S0,S00 

8. Wheidfug earth in bannw* ) 
up slope of 1 in 12 ; ^ ' 
luiriz. veloc. 0*0 ft. per t 

132 

OOT-'i 

10 


356, too 1 

sec. (returning empty) . ) 






V. Piivhiiig or pulling luiriq 

26*3 

2*0 

g 


I, ‘.26, 100 ' 

zont^tly iciip-stan or oar)) 
10. 'runilng ft crank or winch 

12-5 

b 0 



IH*0 

2 5 

A 

r. 

1.20 non. 

( 

20-0 

4-4 

2 min. 

» 1 


11. Woi king pump 

rf2 

2*5 

10 

1 ‘ ! 

1.1"* 

12. Hanuneiing 

13 

? 

8? 


TIOllHK — 






13. (Th«roHghbi*od) caiitc-ring \ 
and tiotting, drawing a ^ 
light rallw.iy eiirrlagi*... ) 

niln. *22 5 ) 
iiiux. 50 j 

1-6 

4 

417 . 

6,llt,eeo 

14. Horse (di aught) dranliig( 

120 

36 

p 

l.i‘J 


eurt or host, walking....) 





100. Horizontal Tranx/iorl . — When luun aii<l ;tiiiii:aU raiiv 
burdens, or draw or proi^Hil loads in covtain vtdiiib*';, it is dilli.-uli, 
and Mometimes imjaissiblo, to determine the duly [>erloriii<‘d iii inni- 
pounds of woik, beniuscof the uncertainty of the sniionniin ]»oinids 
of tho resistance ovoroume. In this case, for the purpose of coin, 
paring performaifees of tho same kind with oucli other, n unit is 
employed called a foot-iioiind of horizontal transport^ ineaning the 
conveying of a load of 1 pound 1 foot horizontally. Tho follow* 
ing table, compiled from the sources referred to in sect. HjP, 
gives some examples of the daily duty of men and horses in units of 
hoiizuiital transport, L denoting the load in It), V tin* vehieitv in 
feet per second, and T the iiurnher of .seconds per day of working: - 


31 AN— 

1*^. Walking UTiW),if1p<l. traiiN-) 

jKMt of own f 

1 ) 0 . 

16 . Wlic'clinjc loHil L 111 two- » 

wlwcW'd bnno\v,rrt.ui'n- [* 
IiigemptyiV — 4 velonf.v ) 

17. 1 ) 0 . oiif'Whi'elfil bun ow, do. 

18 . Truvollinf^ mKIi burden 

IV. Convoying burden, i otiirii* \ 

Ing uiiloiiUed f 

20. Curry iinr burden for 30 

,ul8only.. 

lioKUK — 

21. Wulkliii; with eart iilwayx) 

londed f 

22 . Trutthifc do. do | 7 G 0 

23. WalkiiiK with rarf, (toiiiK) 

Inaded. returning eniiity; 1500 

V=J mean velocity 

24 . Carrying burden, wulkinjf... 270 

25 . Do. trutlillK^^ ISO 


V. 

:i(ior) ‘ 


I.\ T. 

Feet p.M‘ 
second. 

per diiy.l 

1 



10 

700 

i 'Jl 2011 Ooo 1 


10 

1 

sio 

1*1 
“.o,2to,(K.M) 1 

1 


" ; 

1*1 n 

j 1 

j 1 >. 12s, (MK) ; 

1*6 

0 ! 


1 

j S.lOO.OiMi. 

2.5 

7 1 


[ ;». 670 ,(i 00 ; 


1 

0 i 

1 

• titl 

1 5 o,;2 son 

1 1 

11*7 


1471 . 


2:1*1 


U 


;i*6 

10 

.'iloo 

in 1.10(1,000 

72 


5 U )0 

1 s 7 ,lso,ouo 

1 


10 1 

:;ooo 

1 00.000 


i 

P 7 -! 

1 1 

3 *« 

10 


1 :;i,:i!«2,ooo { 

7*2 


125»6 

, I 2 ,li 7 i 0 ,* 2 »i 0 j 


161 . ( Ik ) Jrciffhl of LufuUln. ^ -(C. ) Afotum of FI a Ul<t. 1 n w ;« i .t- 
wheels and other hydmidic engines tho weight and motion ul ;i 
liquid usually act together as sources of energy, 

\ To determine the necessary loss of energy and the theorelieul 
efficiency, w’e have the following fsrmulie; — 

Tho povoer or cnrrtjy exerted per second is 


the ntemanj loss — 

V« 

■ a/ 5 ^ 

tho ihsortUcal effect or ustfitl irork jier second — ^ 

tho (keoretiedl effieiencn — 




(.H.VV-iH 


yz 

11 + ^ 



wheA Q denotes the weight of liquid which acts op the wlieel or 
other engine per second ; H the vertical fall from the point wIutc 
the liquid first begins to act directly or indirectly on the \Nliecl or 


other engine to the noint where it ceases to act ; \\ (lie \c1ih ity of 
the liquid when it begins to act ; and V„ the b ast vi loi ii \ 
it ceases to act, which will ]iropcriy tlischaige the ilqiud, and pn - 
vent its aceiimnlating so as to impede the, wheel oi engine. 

(For dotaibs as to the actuul elUcieiie y ainl tlnty and Uie » i»n-tnn.* 
tioii of hydraulic engines, soe Hydko.mI'.i'*il\m« s. ) 

In irinthnilis, the air, being in niolion, pie.sM s againsi ainl iiioxes 
four or live radiating vaiie.sor sails, wliose .sui lin es are .ippnixiniatelv 
helical, their axis of rot.ition being ]tarallel, or slielitlv iin hiiul in 
a vertical plane, to the ilircctioii of the wind. 'I he he^t idini and 
]iro]Hii'ti()ns lor windmill sails, as deteimimd i \ ju i inn nt.dly by 
Siiieaton, arc as follow.s (m-c tig. lUt ): — 

Angle of each sail witli the pl.ine of lot.ition — at DF,-- IN'" ; 

i)o. do. ill). at lit.' - i' ; 

01 )-^ of u'hipOX ; l.ar DE-JOA ; bar BC .^.OA ; At’ DF. 
lb*J. (I).) JftKt. Ill .•'e,ft. ir »7 the tliiei- la<tois into wbnli lln* 
ctlirieiny »»f an i-ngine mo\ed by licat eaii be le^ohul b.iNe .iIii.mIn 
been .st.-ited. 'l'h«’ t'llieieiiey of tin* lllili.ne 
and boib*r in .steam-< iigiin r. \ .iiies fiom 0 I 
to O’Sr#. It ma y bf 4 (iiisiilered tli.it tin* ]••-- 
of lient to tin* (‘xti lit nt Odn b\ tin* ebiinin \ 
is neee.sKuiy in <»rdii to ^iiiMlme .i siiMk ii nt 
ilraiiglit ; .niy los^ lii*\oi.d (biN is nr, ‘s'. 

The tlie.iietii al t llieieney (it the ol 

vtlur vliistir Jhttii, will'll M I \ es .1 ^ tin 
ini'ebaniMit for ion\(i ting In .it into im*- 
ebaiiieal energy, is M*gnl.itt d li\ a I.iw win* b 
w ill now’ lie e\]'laine(l. 

Heat u'-ts on bud ns in two wa\.-. !•» 

eb‘V.»te tempi ratine .ind make tin* both, s 
hotter, and to piodiici* nieeliaiiu.il elmiv* 

Heat einployj'd in ]irodiieiiig itietb.ini. il 
ebanges disapjteais oi In • oiin s /o/. /o', as it i'. teiiiied, and e.ni be 
leprodin’ed by revelsliig tbo'e meeliaiiiial eliangi*''. W iii’n :i eV'le 
j of inci’liaiiieul ebuiige'', i nding by tin* ndoi.itioii ot tin* body to its 
I original eondilioii, pjodines mei liann : I MnigN, biiit dis.ii'iiear.*- 
j to an amount (Mpi.il to tli.il wliieli would lx L'einialed !)> em|'l<i\< 
j iljg tin* liieeliaiin al ( IK ig\ in o\ eM onilli;; lint, on. tb.it is to say, 

I u lliitisb unit of In at pnonedigi"* ImIii. nioiielbut ln|ni«l water) 
for cveiy 77‘2 fo'>t pounds o| e*ieig\ (being tin* (iirt.int .ilieady 
mentioned in serf. 11.'’/ as ,hn,},\ t tju i m}, nC\ Tl'is is i .died tin* 

co/irtrsiofi of h'tff info oh rho n n o! ‘H'iini. 

'Vho fjhtifih ft if tltr thud ill alii.it « ii'jim i- tl.i* piopoitlon wbii-b 
the beat coin el ted into mi*( li.mn .d • in i'j\ lx iis to tin* wboli In .it 
received by tin* water or (.t In r flnnl , .ni'l tin '//• t / > f < of oi nto • , n, inn 
^ able of thvit etlii leiiey dipi nds Mil. 1 \ np"ii t In* i . qm 1 1\ i 1 iinpeM 
, tines at w bieb the fluid ineive. ln.it md 1 1 je, is (be nn- .niN ei ti d 
I beat, aei'.iiding to t In* lollow mg l.i u . b 1 /, i < pi • M-nt ibe h inpei ,i- 
I liiiv ut wlii.’li the tlnui uei iM-- be. it, .nnl fj tbe 1 . iiipei.ilni*' at 
] wbiell it lejei t.i the UlU‘on\elted in 't, i^ lin asm. d (l"lu tlie ./As..////e 
I zrro ^ — that is, liom a point "1 I’.dn or I ( '. b. b.w tin* 

tempemtine of melting ie.* (t( nip* i.dm* > m» itn.isimd are .ailed 
I alriolaff. ft nijh'i ntm ! s) \ then the n.oj i rnn.t t fo .o> ! ., of * (fn o ,J 
; the iCitfi r Ol' ot/ii'i' jl II td in a ^f‘ uni-i no, n <*/ ifn i ioof f ,,o '** 



Tin* ne.’eS'%aiv los-> of beat by (be Hind i •; / ^ ^ t tk' V'bob* in-.lt 
j received by il ; ainl any b ^-' li. \.iinl tlio- i^ .i.-J. 

I 'file tbeontii*:d t Ibeiein v ot tin* ‘•l.‘.un tn oidinaiy st.-.i.n em/in.'s 
SI bioin C’xeeeds Db ; tin* l^' ati st a. lii tJ i tin iem v is .ilxait /.tli , tin* 
elbeieney in good oidniai v ( injiin s .ib«>iit b 1 .w 0 US, aint in 
bad and wasteful engines but, or imh j. vs. ( K.h d«*t.nls i-ee 
, SrK.\M K\ni\i'.) 

I DJ.'b (F.) Fdictilritii tmd Mmin, f - Fli elii. ity dt*\i*Io]ied bv 
. ebemical action in a gah.inie liattei\ li.is bun to .i small extent 
I iisiil to produce iiiei li.iiiic .il ein I'gv by al tel n.'itely niaginti/ing and 
! uiiiii.igiieti/ing sol t ii.iiibaiv. 

j 'rhe data tor detei miiiiiig llie aelii.il « llii i.-ney ol sm li engines are 
I di'liei.'iit. 'riieir tlieon tie.d I 111 ' n iiey dep. mbs on tin* foUowing law 
I denioiistnited by .l.mle * 

i bet 7, 'leiiote tin* sti. ngtli of tin* eld tlie einrciit wliieb would bi* 
j de\eloped ill the eoinlin I mg w ii i* of tin* battiiyif tlicic weu* no 
■ iron bar to be iii.ngiiet i.,i .1 , 7.^ tin* stieriglli to wlii- 1 i* einunt • 
j rednei'd bv tin* n a. tioii of tbe iioii bar, tending to mdiiee .i i ontlaiy 
uiicnt. Then tbe t lu'oietie.il ef!iei.*in y ol‘ the engine is 

Ti 7 * ,SP 

7 i 

The proimrlion of the energy ex])cndcd which is nrri s'sin'if y Jusf is 
70/71, and is employed in producing heat in tin* eoiulueling eireint. 

Tills law is exactly analogous to tli»t of tbe lin.iK tieal etlicieiiey 
of bent “engines givim in (sp^tion SS, 

There is icason to believe that eleetromagin tie engines are enp- 
iihle of ft bigber eftieieiiey tlnin heat*engines ; but tbe gieat t eo.bt 
of the materials consunK'd reildcA} them imieli less e(*omuiiieal eom- 
mei'cially • M. li.) 
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MECHITHARISTS, a congregation of Armenian monksi 
in communion with the church of Rome, which has enjoyed 
papal recognition since 1712. Its founder Mecbithar, or 
Mechitar (}b, Pietro, a native of Sebaste (Sivas) in Armenia,, 
was born on February 7, 167G; his original name was 
Manuk, which ho excliatigod for that by which he was’ 
subsequently known (“Comforter^*) when he entered the 
cloister of the Holy Cross in his native town. In the 
pursuit of knowledge he visited various seats of learning 
in Armenia, and in the years 1691, 1696, and 1699 
I'espectiircly he attained the ofHce of deacon, priest, and 
* vartabed or doctor in theology. Having removed to 
Constantinople, he founded there in 1701 a religious 
institute for the intellectual, moral, and spiritual elevation 
; of his countrymen, and for the cultivation of their language 
r,.! ' and literature. In 1703 sectarian jealousy obliged him 
to retire to the Morea, where he ultimately found a 
settlement at Afodon, and budt a cloister and church 
. (170G~8). The outbreak of hostilities between the Turks 
. ' and Venetians in 1715 compelled him to take refuge in 
Venice, where in 1717 be received from the senate the 
island of San Lazzaro, which ever since lias been the home 
of his order. Mechitliar, who died on April 27, 1749, was 
the author of a Granimadca Anneint^ printed in 1770, of 
an Armenian Zcjrfco//, printed in 1714, of an Armenian 
translation of tbe Piible, printed in 1734, and of several 
commentaries on Biblical books. The order of Mecbi- 
tharists, wliicli, as already niimtioned, received formal 
recognition (from (>Memcnt Xf.) in 1712, uses the Armenian 
• language and the Syrian rite; its rule resembles the 
Benedictine, prominent union:' the duties of its members 
being the proclamation (»f the gospel and the diflusiuu of 
good literature. They have, ucciimulated at San Lazzaro a 
large library, s[iecially rich in Armenian MSS. ; and their 
linguistic attainments are considerable. Among their 
services to the cause of learning may be mentioned, in 
addition to the i»ieparation of critical texts of the Armenian 
classics and of the Armenian vcrnioii of the Bible, the 
publication in old tianshitions of various works of Ephraem 
Syrus, Pliilo, and Eusebius, of which the originals have 
been lost. There are establishments liehmging to the order 
elsewdiere in llLily (I’adua), as well as in Russia and 
Turkey, in I’.uis, in Austria Hungary, and in Germany. 
Of these the most im[)ortaut is that of Vienna, which has 
existed since 1810, and has become a sort of learned 
“academy,” receiving Inmorary members even from beyond 
the pale of the Roman Catholic Church. 

MECHLIN, or M a city of Belgium, in the pro- 

vince of Aiitvver[>, on the river Dyle, about 1 1 miles north 
of Brussels. The general aspect of the town, belted by 
a fine avenue of trees, with well built houses, extensive 
gardeii.s, and broad airy streets and squares of proverbial 
cleanliness, is pleasing to tlie eye; tlime is, however, a 
lack of life and motion, a re[iu.se bordering on stagnation; 
and tbe area occin)ied by tbe town is much too extensive 
for the population. .Mn'liliri was for uuiriy centuries, and 
is to thi.s day, the religious metropolis of I'danders, and its 
monuments and curiosities are in general of a sacred 
descrijition. Among tlie most remarkable is the cathedral 
church of St Ilombold or Rombaut, mainly built in the 
latter half of the 1 Uh century ; the Miuarc massive tower, 
rising 300 I’ect high and iicaring four dials, each 48 feet 
in diameter, in vhible from all the country round. The 
interior proportions of the edifice are grand, and it contains 
Bome finft works of art — statues of the apostles, standing 
. against the pillars oi thi^ nave, VaudyeVs picture of the 
Crucifixion, the Adoration of the% Shepherds, by Erasmus 
Quellin, and others. The church of St John possesses 
a celebrated triptych of Rube^is, and another by the same 
master is»to^be seeD at Notre Dame. The Halle’’ or 


market still retains some yi^tig^' of thf:ap] 
raised on the>site by Charles V. in IjiSQytmd 
market-place is a monument eree^ to 
daughter of the emperor MaiimiUani\‘ < 
archiepiscopal see, occupied, by a ,caidin(d,. ;prim^^^ 
Belgium, ..^deriving bis spintual , power from 
quite independent of (at times even, openly^ oppQMd^ j^)>t 
the civil GoV&rhment. ' His pakce is . tbe. hehd^qua^re'il^^ 
the Catholic party, and ttie^ s^eat of considerable' 


the aniversitj^^,bl Louvain, schools, more ti^^| 


four thousand in numbery^aii^' great, seminary 
Mechlin, the nursery of the|^1^(en priesthood, are' enUmi 
under thesdirection of The indust^J 

activity of the town, f6merly^|y;;igre^^ has cmistantjy 
decreased in the present centuiyf^d k now almost 
The important corporation of ' scattered. 1'“ 
the political troubles of the^^jSth^ttd 16th centuries; , 
the lace trade has gradually bee^tnnsferred to 
and other towns. There still, exist a few special 
factures, those of carved v oak, jiurniture, straw chairs^;;!^ 
and wool and linen tissues^;be^ among the forettiost.j^:>j 
some tanyards and breweries; are also to be found,; ,and,|^ 
the means of communication fufjoislied by the Dyle 8uppM|? 
a tolerably brisk market in com, OiW flax, hemp, and 
As a railway station Mechlin, possmes peculiar importance, ' 
being a junction of the chief Bdlgi'In^Ouverttmcntlin^ an(k 
the great central workshop for ri^ldiittucting and repairip||.,i; 
till) irolling-stock. 

42,381. 


.Q in 1880 wu*ft; 


Mechlin appears to have been about the 8tli century a 
group of cabins surroniuliug a noted monastery where St Komi 
now the patron saint of the town, suffered martyrdom on the 24tl, , 
of June 775. After having belonged to the first FranUikl, 
mouaichs, it was given by Pippin the little to his relative 
and passed, at the coiuxneuccment of ^thu 10th, century^ under 
dominion of tho bishops of Liege, in wh^ name it was goverh^.f 
by tho powerrul house of Berthold until jthe year 1388. V%eU tli^§ 
family fxccame extinct, Mechlin and surrounding district 
divided in two portions end sold by, the bishops to the duke'^i: 
Brabant and the count of Flanders, the former of whom, ten 
later, once more united kthe whole teriitory under bis own* sway.;!:! 
By the maniage of ^largaret of Brabant with Philip tho 
Mochlin was brought under the sqeptie of the house of BnrgUndyiV^. 
whose fate it shared from that time. . jStonaod by the French > 
1572, by the prince of Orange in 1578, 'by tho English in* 1689^^0/;;^ 
town Buifered much during the wnrs of the 17th and 18th centuries^ 
Kapoleon I. had its fortifications lazdd in 1804, and made it 
capital of the French 'IPdpartpment, des deux Nfitlies'’ uxitiU814i, ;f 
when it was comprised in the kingdom of the Netherlands, ft?^ 
finally became part of Belgium ih 1880. 

MECKLENBURG, a territory :in North Germany, OOfV 
the Baltic Sea, oxteuding froin ; 6.3’’ 4’ to 54” 24' 
and from 10® 35' 13®* 5?' E long., corresponds . 
tolerable closeness to the old lowei&Saxon proviuo^ ' 
same name, and is now unequally, divided into the two 
diicbicsof Mecklenburg'Schwerm.aii^d Mecklenburg-St||:el}!li|ji| 
These are so closely rblated-inv Wstory, political 
tion, natural features, and geneiil^evelopment 
convenient to treat them in a fiiD{jle. article. 

Mecki^ekbubg-Schwebi^, th^y seventh state; 

German empire in size and . th:e!^eighth in pops ^ 
bounded on the N. by they^altlb;;^, os. tlieiiJViri^ 
principality of Ratzebhrg < an^' I^ueu 
Brandenburg and Hanoveij the 

and Mecklenburg-Strelife;''i'l|);{|cbipa,eeB*^‘^^ 

Schwerin and* Oiistrow, the .disbict of Ilost^kf, ike 
cipality of Schwerin, and’iliie'^)^ 
several smiill ‘*cnclav^*;liii^^4^' adjacent, 
total area is about. . •; jv- 

doTentl!C-"^tate.y'of 

German empire in aFWVaw theminete^ ■][$ I 
consists of two detached t^rte, the duchy of Sf ' 
east of Meckleukatg^^Wrin, and the 
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T. ’ > ^ J is bounded by 

f^^j^eOlcib^uitg-Sehweri and Brandenburg) the 

Lauenburg, and the 
(< t»rci^ry of the, free town of Liibeek, Their joint area is 
. square mil^- 

S^S>]ilecklenbai%Ue3 whoUy within tlie great North-European 


l east to 
Baltic 


wMi* •u.kvw* •«» — »p— ^w,j ,..w Berg, 

•r% 680 feet above the sef^level . The coast-line runs for 
jK miJiee ' along the including indonta- 

jtip&ns), for the most parr in' flat sandy stretches covered 
with dunes. The eJiiet: wilets are the buys of Wismar, 
.(Stosse Wiek, Siilzhaff; jSd Krpy, and tlie roads of Warnc- 
‘ hflnde. The riveri^^^H^meroua though small ; most 
them are afflueiffa^^o|'i*the Elbe, which itself traverses 
# small portion of Meo^enhurg* Several of the streams 
i(re- navigable, aiid th^f^iities for inland water traffic 
Cit^ increased by a toleralily.^ extensive system of canals. 
iLakes are very numettfUajj ab.out four hundred of fair size, 
^vering nn area of t^ eqaaro miles, are reckoned in the 
duchies. The largbstis Lake Miiritz, 52 stpiare miles 
iii.^extent. The clinijat^^Oii thQ whole resembles that of 
;()reat Britain, but the wintero are generally moio severe ; 
the mean annual teinpdrature is 48® F., and the annual 
teinfall is nbSnt 23* inches; Although there arc long 
itoetches of marshy mdbrtand^ along the coast, the soil 
.0 oa the whole pro4ttCtiye. ' According to the official 
ietuma of 1878, about 87 ?per cent of the total area of 
riMecklenburg-Schwerin consiiated of cultivated laud, 17 
AeJ cent of forest, and 13 per cent of heath and pasture. 

• Mocklenburg-Strelifi the corresponding figuies were 
^8^20, and 9 per cent. Agriculture is by fur the most 
^iipLportant Industry iii both' duchies. The following table 
AhpMrs the areas and products of the chief crops in 1880 



^ Mecklciitiui'g-Schii'oitn. | 

Mycklonburir-Stvelllz. 

• Crops. 

fV 

Aores. 

Tuns. 

Ad cs. 

'I <Hd. 

w; Bye. ............. 

.. ,411.627 

243,818 

68,530 

29,619 

^ Oats..; 

.. 286;267. 

18S.188 

49,422 

2ii.ri:i 

1 Wheat 

'5 .Barley. 

.. 108,550 

4.3,420 

26,2]0 

9 1,378 

.. 44,687 

83,487 

10,722 

7,21 1 

^ Potatoes 

* 92,042 

845,233 

1«,440 

70,537 

; Hay.rt, 

259,497 

333,787 

46,805 

93,461 

it, Tbtal*,.;... 

. 1,202,560 

1,187,861 

218,159 

320, 9S,-'i 




: s ’'Ifesided these, smaller areus^are devbted to maize, buck- 
Ty^hei|t, pease, rape, hemp, flax, hops, and tobacco. The 
pastures support large* herds of sheep and cattle, 
^^Jp^ttding a noteworthy breed of merino sheep. Tlie horses 
^Iptiljscklenburg are of a fine sturdy quality, and arc highly 
in Germany. lQi'l878the tw*o duchies contained 
‘ " horses, 315,712 cattle, and 1,321,916 sheep. Red 
f^5#ild swine, and various other kinds of game are found 
b^orests. The mantifactures of Mecklenburg are of 
importance. Tts , indus^ial establishments include 
|j:, .irou foundries, wool-spinning mills, carriage and 
factories, dye-works, tanneries, brick-fields, soap- 
ik$ %tVwcrles, distilleries^ numerous limekilns and tar- 
*“g Work?, tobacco and cigar factories, and about eight 
^ mills of various kinds. Mining is also insigui- 

j 'though a fair variety of minerals is represented in 

^.4istri6t. Amber is found on and near the Baltic 
t.'^..Trade, mainly confined :tb the larger duchy, is 
^ly* active. Rostocl^'Warhemilnde, and Wismar are 
istqipal commercial cehtfes.^' The chief exports are 
i '^4 agricultural produce, live stock, spirits, 
^ l^d^iwool; the chief imports are colonial produce, 
wine, beer, and tobU!9Co; ;The horse and 



wool markets of Mecklenburg are largely attended by 
buyers from various parts of Germany, Fishing is carried 
on extensively in the numerous inland lakes. Withiu the 
last decade the mercantile fleet of Mecklenburg-Schwerin 
has doubled the number and quadrupled the tonnage of its 
ships, these consisting in 1881 of 370 cailirig vessels and 
11 steamers, with an aggregate burden of 112,388 tons. 
Mecklenburg-Strelitz has no seaboard. 

Meckleubiirg-Schwcrin and Mecklenburg-Strelitz are 
both limited monarchies under grand-dukes, who are 
hereditary in the male lino. The reigning families are 
closely related, and possess mutual rights of siiccessioti ; 
should both families become extinct, their pos.session8 pass 
to I’russia. The constilutum, which is common to both 
tlui diicliios, exhibits few traces of the liberal tendency of 
inodoru [>olitics. Tlie tsm[)()rary inodillcations brought 
about by tbc agitation of ISliS were quickly rescinded, and 
matters returned to the old siuni-feiidal arrangements, 
which deprive the bulk of the people of all share in the 
government. The coiKtitution as it now exists is based 
upon an agreement made betw'een the duke of Mecklenburg- 
fSchwcriii and his e-^lato.s in 1755, and adopted in the same 
year by Mecklenburg-Strelitz. 1'lie Land os- Union, or 
common assembly of the two duchies, consists of repre- 
sentatives of the Hitlcrscliaft, or landed jtroprietors, and 
of the Tiandscliaft, w hiidi cmbrMi?t?s forty-seven towns. The 
peasantry is unrepresented, and the principality of Ratze- 
bnrg, in Mecklenburg Strelitz, is govermsl directly by the 
graiid-diike. The Landes-Unioii meets once iinnually, 
alternating between Sternberg and Maleliin. When not 
sitting it is represented by a coiniiiittee of nine members. 
Distinct from the Landes I’nion are the con vocation diet 
and the deputation diet, which an* assemblies of the cstatesof 
one or other duchy for special busini'ss. In Mocklenbnrg- 
8eliwerin the executive is [)laced in the bands of four 
ministers, hohling the portfolios of foreign ufTairs, domestio 
ulTiiira, tinance, and justice (including education and 
religion). In .Mecklenburg Strelitz tlnne is one niinisler, 
who is aided by a small council. In both duchies tbo 
military administration is in the hands of the crown. 
Mecklcnburg-Sclnveiin has two votes in the federal council 
of the (Jeriiian empire, and sends si.x members to tlie 
imperial diet, while tlie smaller duchy has one representa- 
live in each assembly. .As no otKcird Ludg» t is published 
in either duchy, it is impossible to give accurate details of 
their financial position. In Alecklenburg-Scliwerin it is 
usual to distinguish three lu:incln*s of rcvi'iiue, one iimler 
the control of the sovereign, one, under the joint control of 
the sovereign and o.stiites, and tin* tliird (of small amount) 
under the sole rnamigement of the estates. The income 
under the fir.>t heading tleiivetl from the royal domains, 
the ordimiry taxes, and spo'ial votes for .spe«*ial purposes, 
and N’nnioiints to about L*»3()0,U()0, AYilli this .sum arc 
defrayed the ordinary expenses of government, including 
the annual conlnbiitiou to the inqierial treasury. The 
revenue undcM’ the second head is about £100,000. The 
public debt in l‘^>0 amounted to £1,100,000. The 
re.venues of ATeckleiiburg-Strelitz arc unkiiow'n ; its debt 
is estimated at about . I' .‘100, 000. The private income of the 
duke, derived from the royal domains, makes him one of the 
richest [)riiicc.s in Germany. The duchies of Mecklenburg 
contribute three regiments of infantry, a battalion of rillos, 
two regiments of dragoons, and four batteries of field 
artillery to the imperial army. 

The educational institutions partake of the higli "character 
common to those of the German ftnpire. The two duchies 
contain nine gymnasia, itjven “ Realscluilcn,” three normal 
schools, and an adequate number of schools of a low*er 
grade. There is a univcir.sity at Rostoc^, which in 
1882 had a teaching staff of 36 proff^ssors andtiu attend- 
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ancc of about 250 students. In 1880-81 only 0*66 per 
cciiL of the recruits in Mecklenburg-Schwcrin were unable 
to read and write their names, while all the recruits in 
Mecklenbiiig-Strelitz w’ere able to do both. The pre- 
dominant confession in Mecklenburg is the Lutheran, 
which is professed by both the grand-dukes. The propor- 
tion of Koman Catholics, Jews, and members of the Jic- 
formed Church is insignificant. The ultimate spiritual 
authority is exercised by consistories at Schwerin and 
Strelitz. Mecklenburg also contains a fair share of learned 
societies ami bfuievoleiit institutions. The supreme court 
of appeal for both duchies, in all criiniiial and civil cases, 
is at IJostock. 

The population of ^recklenburg-Schwerin in 1801 was 
548,149; in 1871, 5.57,707 ; in 1875, 553.785 ; and in 
1880, 577,055. The capital is Schwerin (30,1 4(5 inhabi- 
tants), but the nios^t inip(utant town is Kustock (3(.5,9G7 
inhabitants). The population of Mecklenbiirg-Strelitz in 
1861 was 99,060; in 1871, 96,982 ; in 1875, 95,673; in 
1880, 100,269. The chief town is >»eii- St relit;'.. About 
71 per cent, of the inhabitants are engaged in agrieiiltural 
pursuits; and 62 per cent, are classed as belonging to the 
rural population, /.c., as living in communities with less 
than 2000 inhabitant.s. 'Hie peasantry (»f .Mecklenburg 
fetill retain numerous traces (»f their Slavonic origin, 
especially in their speech, but their peculiarities have been 
much modified by amalgamation with the German colonists 
who settled within this district at various times. The 
townspcojde and nobility sire almost wholly of Saxon 
strain, 'the slow rate of increase in the iMipulution of 
Mecklenburg ischielly accuuiited for by tlio constant stream 
of emigration, llctwceii 1870 and 1880 the two duchies 
contributi'd in the highest proportion to the emigration 
from Germany. Out of 595, 151 German emigrants who 
sailed from Bremen, Hamburg, Stettin, and Antwerp 
within that perioLl, 2t,S70 came from Mecklenburg- 
Schweriri and 2181 from 5[eckleid)nrg-Strelitz, represent- 
ing re>pectivcly 4*38 and 2 52 per 1000 inhabitants as the 
yearly average. Probably auotlier can-^e t»f the .slow growth 
of population is to be soU'-flit fur in the ditliculties thrown 
in the way of the marriage (»f the ])easants by the semi- 
feudal cliaracler of tbeir tuiiure. It i.s a significant fact 
that in 1880 the pmportioii of illegitimate births in the 
two (lucIiiL's aiiiouiited to 1 1 p*’r cent, as cointmred with 
0 per cent, in the entire (Jerman empire. 

Jhstorif.— 4'h»* V.onlaK, in tli'* tirin* of T.n itus ori-uj)iril tlio 
region MOW' known a'j klfnlniig, wen* sinwa-t d* <l in tin* Gtli mi- 
tiiry l»y a Shivonii' r.n c. Tli'»n;^li jMillyi-oni|U(*n*<l liy Ch.irlcma^iio 
in this ju'opU; Mum n-giiinMl tin ir iinlt')«’inl»jina*, and hnig 
oircn'd a suf.s'sslnl o-.'.istani'f to all attcnijtts on the ]>urt of the 
(.iennan tniju nns t() ov* nmi.e ami ( 'hristi.ini/e Ihcin. At last, in 
11 GO, Buko Hriiry of Saxmiy iiiiid*- Idnisrlf ma'^ter the eonntry. 
'rimnativr pnme w.i^^, howt-ver, jM'iiiiiltrd to n.lain liis sovriTigTity, 
and has tran'^nnt t»’ I to his i-iidanl.s .md mic<s sM»rs of the jm-wiit 
<lay llie di^tiin tion ot heinir thi' only ruling piinees of Slavonic 
origin in (Jeiin my. In IlOu In* was raisnl hy tin* eiii]MTor Fiedeiiek 
I. to the dignity of a JM iins* of the mipiiv. I'rmn till Itiii/ 

Meekleiihiiig wis under Diitd^h ''Upieinary ; and in twoyear.s 

after its n-Moration lotiumaiiy, there oeeiirn-d tin; lir-l of a long 
series of divisions (»f the tei iili>i v, whi* h, with Mih‘-r«pient reunions, 
coiiitif iite so niu> hot it-» eoniplii atisl hi.-.tory. In loiy Charles IV. 
made Aleel. leaning a dm hy. Jn tin* trials and eoiurnotions 

.Hpriiigirig fi<»ni tlie liv.ilrv ami jeal<.u.‘-\ of two jf.int inleis ineited 
tlie prelates, md/ilny, and hiiigin-rs Ui torni a union among theni- 
selvcs, the eth"*r -I of whn h are vi^i);le to iho jmc.s«'IiI day, — most 

i )ronjinfiitly in tlie evistmee of tlm common Lainlcs-l’iiion. The 
leforiiiation was wch onn d hy the inljahitants af Mecklenhiirg iii 
1521 ; and about nearly all the inonasttries weie, suppressed. 
In 1621, when a new' ]>artition look ydace, tlie' town of liostcick 
“with its university and liigh court” wa.s declared to ]>e held in 
foininon. The diet also retatned its joint character, and henceforth 
alternated between .St(;rnberg and MaUhin. 

Jn the Tliirty Years’ War both Meeklenburg-Schwcrin and 
Mceklenburg-fiustrow — a.s the parts were then called — incurred tlio 
hUBiiicion of tlie erapciror, who secretly sold them to Wallenstein, 
and exx>elUd the dukes*iu liis bchalL They were reinstated, how- 
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ever, by Gustavus Adolphus, and at the peace of Prague in 1635 
they both made their peace with the emperor. At the peace 
of Westydialia Uostock and some other parts of Mecklenburg terri- 
lory were given in pledge to Sweden, and they were not reueeined 
till ] 803. The sullorings of the J^l ecklonbnrg peasantry during the 
Thirty Years’ War were exceeded in no other part of sorely-tried 
Germany. Most were reduced to serfdom tlirougli poveily ; in sonu^ 
cases whole villages utterly vanislied. In 1695 the Meckleubhlg!^ 
Giiatrow line became extinct ; and, after some coiitentioii between 
the brother and the nephew of tlie last duke of Mecklenburg* 
Schwerin for the vacant succession, the Hanihnrg^’Divisiou** 
(Idarcli 8, 1701) apportioned to each sliares that are representod 
by the present duchies. The atlixes Scliwerin and Strelitz are 
dcrivcil from the capital towns of the t\Vo dukes. ; 

Mecklenburg-Schwcrin began its new independent existence by ik 
series of constitutional struggles between its nobility and its rulers. 

The heavy debt incurred by Charles Leopold, who had joined Russia \ 
in a war against Sweden, brought niattem to such a pitcl^ thnt ill 
1728 tho emjicror ('harles VI. deposed the duke in iavoiif of hi»- /' 
hrolli(‘r Christian I^ouis. Under this prince, the “Rostock Con- 
tract,” which is still the basis of the coustitutidh, was framed in 1 755. 
During tho Seven Ye.-irs’ War Mecklenburg- Schwerin assumed a 
hostile attitude towards Frederick the Great, and was in conse- 
qiicTKtc occupied by rnissiaii troops. In 1806 it was overriiii by 
the French, and in 1808 it ioiiied the confederation of the Rliiue. 

Tile tluke, liowcver, though he nssistod Nnpoleon in 1812, was 
ihc iirsl iiicnibcr of tlie confederation to renounce it, and in the 
following year Ids troops fought against Franco and Denmark. On 
joining the Germanic confederation he assumed the title of grand- 
duke, with the style of royal highness. In and after 1848 Ihfr 
duchy witnessed a considerable agitation in favour of a new ami 
more liberal constitution, but the siiksequcnt reaction re.scindcd all 
the concessions that had l>t‘en made, and reduced ^uniters to their 
former feudal condition. In 1819 and 1820 serfdom and personar 
Ixindage were abolished, and various slight ameliorations of the* 
state of the peasantry have since lieen iutrodueed. 

Meekleiiburg-Strelilz mlopted tho constitution of the sister duchy 
by an “ Agnilions-A(d- ” in 1755, In 1800 it was spared the inflio 
tion of a Fn‘nch occupation through the interest of the king of 
Bavaiia; but in 1813 it uus mulcted in the sum of two million 
thalers for the French army. In 1808 it enter«*d the Rhenish eoii- 
lederation, but repudiated it in 1813 and joined the alliance against 
Kapolcon. In 1815 the duke assumed the title of grand-dukc. 

Boll, nmehichle MMllcnlurgn^ ; KiXKe, VoikMvirthtrhaftliehit . 
Zustdntie iu Mecklenburg, ISSl; Boll, Alrt'm tier Meekleuburger iMndc^kunde^ 
Boifcr, Topngraphiteht s Jlandbueh f.d, Oi'OsMtenttfftkumer S/erklettburg-SchimiH 
umi Mecklenburg-StreUtz, Kiel, 18HI ; the official UtaaUkalentler, puliliohcft 
iiiiimaily; the. //tifrai/e .ur Statifttk MeckUnburgny publlHlied the Ktatlatlca) 
(iffirc lit Scliwcrm; Juhibuehrr det^ Vernn* fur M»ektenburgt$fhe QcKMrhtt, 
]S:!a-1K82. For the nrciit conhtitutlonul NtiugKles seethu various works of M. 
WiKK^-i'Si the inosi proiniiicni louder of the Ueii.ocratic party. (J. F. M.) 

^lEDALS. See Numis^iatics. 

MEDEA, the daughter of iEetes, king of the Colchian8„ 
who were believed to be of Egyptian descent (Herod., ii. 
104), and arc said to have found a Beltlemont on the east 
of the Euxinc and to the south of the Caucasus. Medea 
was one of the “wise women” (wdtclics or sorceresbft) of 
antiquity, and perliaps, like Helen, was a human embodi- 
ment of some goddess connected with Eastern element- 
worship, possibly with Hera. For the story of her love for 
Jason tho Argonaut, and Of the revenge she took for his* 
desertion of her for another bride, a Corinthian princess^ .. 
Glaueo, daughter of Creon, see Argoxauts and Jason. A 
more interesting inquiry is the origin of the tale, and its 
connexion with solar myths. 

Tlie legend of the Argonautic expedition is a very, 
ancient one. It is alluded fo in tho Odyssey (xii. 70), ill 
more than one passage of iEschylus,^ and is given at 
some length in the fourth Pythian ode of Pindar, tho close . 
agreement of which witli the Alexandrine compiktion by 
Apollonius Rhodius, entitled Argonmitkay in four books^ 
show’s that, according to the general law of mythol^yr. 
the main features of the legend differed but little. This 
original story, it is probable, was contained in a still older 
epic poem called ^ Miwa$ Trotiycri?, the authorship of which 
was ascribed to Prodicus of Phocsea.^ 

The “ Golden Fleece,” in quest of which thee dventarers 

^ He alludea to Pluneua and the Lemnia facinora {Bum, 60 ; 

620), and theie were plays composed by him on both these subjects. ^ 

2 Pausan., iv. 83, 7. He quotes from.it two hexameter verses to'; 
X. 28, 2. 
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made a voyage from the home of Jaaon, lolchiis in the 
Thessalian Magnesia, is virtually identical with the ilcry 
robe which Medea prepared for her rival Glance, the new 
bride, with the Homeric “ajgis,” and with the garment 
smeared with phosphorus which was sent by Deiuiiira to 
'^^\.¥:i^rcules, and burst into a flame when brought near to a 
sacrificial firo.^ Jason, as the story went, was not allowed 
by the guardian of the fleece, King -d^etes, to a[»proiicli it 
till he Infil performed a certain task in putting to the yoke 
fire-breathing bulls, which he effected by the aid of ^Medca. 
The bull is a well-known symbol of the sun, ami it occurs 
in the bull-slaying group representing the Tersiaii sun-god 
Mithras. Again, the slaying of a father by a son (the old 
sun killed by the new one) is seen alike in (Ediptis having 
causedsthe death of his father Laiiis, in yKsou, tlm father 
of Jason, having been restored to life by the magic arts of 
Medea, and in Pc4ias having been killed and l>oilL*d in a 
caldron by his own daughters at the instigiitiuii of tlio 
sorceress. Lastly, the legend that Medt^a was herself the 
granddaughter of the Sun, and that she cscaiuMl iu a car 
drawn by flying dragons, given to her for safely by her 
grandsire,- ciiiially tends to prove that the whole story is 
of solar origin, and can bo exidained on that theory 
alone. 

This, indeed, has been well stated by Sir (I. W. Cox.'^ 
The ‘‘dragon chariot is simply the chariot of Fiidra, 
IleLos, and Achilles; and it is drawn by dragon.s because 
the word denoted simply beings of keen sight, and vva-i 
naturally applied to the creatures which may be suppo.sed 
to tjeai' the »un across the heaven.” 

Ill ail these legends about the sun the ])oiforniaiice of 
certain imposed “toils” or labours is included, the idea 
expressed being the hard necessity of the sun going liis 
daily course iu the appointed time in spite of thickening 
storm-clouds and opposing powers of darkness, through 
which he has to fight his way, both visibly above and 
invisibly underneath tlio earth. Thus Hercules has his 
twelve labours (the number corresponding to the lunar 
months), while Jason is not only required by his uncle 
King I’elias to bring the golden fleece, but is commanded 
by iEctos to tame the bulls as a condition of obtaining it. 
The name M^Seia may possibly be referred to 
“to care for,” as Jason may contain the root uurOai, “to 
heal,” which is the moaning that Tindar attaches to it,^ or 
to lov, the violet-coloured dawn, as in locuste, famos, and 
In his relation to the snake, which guarded the 
fleece, and to the dragon.s’ teeth which he sowed on the 
ground plouglied by the fiery bulls, couqiarcd with the 
serpent entwining the staff of the healing god Asclcjaus, 
we see that almost invariable conne.\ioii that subsists 
between solar and phallic worship.® This vii;w is confirmt'd 
by the “.ship Argo,” one of tho many sexual symlMiU of 
cup-shaped and boat-like form." It is the “ sliip ” which 
was tho Teutonic symbol of tho goddess Isis."* 

The existing liti^raturc on the lovo of Medoa for .Tjison v nws how 
popular was tho story in anticpdty for its patlms and its 
talxty. Tims the of Einipidcs was rondfifd hy Kiinius ; 

’ Neophron of Sicyon and Melanthius ® wrote plays of t he v.i •• iirnin* ; 
we hevo the long and fine Pythian odo of Piiidnr, aliva.lv i. li iied 
to,thetoii(>liiiigf[iistle “ M odea Jason i” in tho7/m>/fAwof Ov).|, .md 
the iiitorestiiig, hoimtifuJ, and too little nad AnfomnitK a of 
< Apollonius. 

Of coui'se, the. siiniliirily of tlio names Mf|8o< and M 7 j 5 na h-d to 

' > Soph., Tra^h., 76,'’.. 

* Ear., Med.t IJJ‘21 ; Hesiod, Tiieog.^ 958. 

• Myiholoiw iind Folklore, p. 264; see also Mythology of the Aryan 
JSTtyUma, pp. 240, oS4, S88. 

< Pyt\, iv. 119. 

• Cox, Ar^jan Mythology, pp. 244, 885, 

# Cox, tftW., p. 363. 

^ Aryan Mythology, p. 104 and 354. 

* Tw., Oem., 9. » Ar., Pae., 1012. 


etymological speriilations on the identity of the nomcnrlatnip, and 
one Modus, a son of Modea, was holioxod to have hiM*ii an t*poM)!ii 
hero.**' The author of the compilation known ns TIuuijuny 

says that Medeus was a son of Media l»y .lason,“ and was Inonglit 
ap, as Jason himself hud hcon, hy Chiron in thr moiintaijt.s. 
Euripidfs assigns hut two ^diildivn fo M(>dia and* Jilsou,'- and 
ApolloJorus gives their names as Muiiicins and PJieies. 

MEDELLIN, a town of Colombia, South Ameiica, 
capital of tho state of Aiitioquia, is situated at a height of 
•IS 15 feet ubovc the sea, in tlie valley of the, Hio Porce, a 
right-hand tributary of the IHo Cuuca, and, though lUO 
miles from the confluence, not mure than Ifl miles cast 
from the valley of the larger stream. It is a clean mid 
well-built place, but has no public buildings of note. 
Though the population is estimiited at 1 1,000, there is nn 
great activity" except on tlie market days, twice a week, 
when the buyers mid stdleis flock in from the country. 
See Fr. von Schenck in J\li nntniii\< Mltt/uii, 

!M FTlFOli I ), ;i toi\n of tlie United States, in Middlesex 
county, Massachusetts, :it the In ad of navigation on Mystic 
river, mid 5 miles north-west of Poston by a brancli of the 
Hoston ami Maine II:iilio:Hl. It is a busy place, with ii 
considerable \mietv of mmuifaetmes — woollen.s, carpets, 
bnttoii.s, biirks, h, if her, Ac. Tiifl> (’ollege, situateil near 
tin town on Walmit Hill, was fonmiedl.y the I'niversulists 
in and named in honour of Uhailes 'ITifts, the donor 

of tlie 70 acres oiciipied l»y tin* l.uildini: and its grounds. 
The endowment mnoiints to more than 8l.O00J>liO. 
The population of Medloid wa- .“."ir in ISTOanilToj? 
in ]SSO. 

MKDllUnST, W \i;i I It TTi m;y ( 1 71*0- 1^57), one of the 
most distinguished Ihotestant mi.- -^ionaries to the (’liinese, 
was born in Lomlon in 171)0. uhieation begun ul St 

FauPs Cathedral seliool. As he giew up, he learned the 
busiiiebs of a printer; and, liaMiig bieoine inteusted Ml 
mi.ssions to the ln*af]ien, la* sailul in IMG lor the Lmidon 
Mis.Monmy Society’s 5-tation al Malacca, wliieli was likely 
to be a gieat j»i inling-u'iitie. Hi- linguiflie powers soon • 
showed th(*niselves. He In came ] nd!» ieiit in ^lalay, in a 
knowledge of the written elia.a<tu.^ ot Chme-e, mid iu thu 
eoilo(]uial use of nioie than one ol it.s dialects. He wa.s 
ordained at Malacca in ISjq, and w.is in all nii.-'sionaiy’’ 
labours “ mole alaindant,” lii.M at Pi'iiang, then t Ha- 
t:i\ia, and finally at Shang i. 'To -Im iiuly tin* nmm.Nof 
his various works, some i l\i.glish, some m (’hine-.e^ 

would take a coiisideiabli! pace. A dictionary of om* of 
the Full Kieii diahets is ill \aln:dd» , aiul liis (diino.^.e- 
luiLflish and haigli.-di Oiiiie-'e iPu llomnii s ( Pata\ia, 1»'‘'12) 
are mure eonq»lete and leliabh* tii.iii any emln r or later 
Works of tlie same kind Aftir tl i* (oiu!u''iuii « f lla* llr.-t 
Kngli-h war willi China li ■ niooved tti shanghai in 
and there lie continued till laying the foundations, 

broad and det p, of a smci^vlnl nil sion. lli.s priiu‘i]>a] 
labour for se\eial yeais, as one of a 1 * 01011111111 ! of delegate.^ 
of whom he Was j>rntrtj's^ va-^ in the revision of 

existing ( 'hiiiese m i^ioii.-, of the Sacn d Si iipturcs, Tlie 
result W'as wliat should called a new version of the 

Pible, marvelloii.**ly' correct iu idiom, and faithful to the 
meaning of tin* niiginal. The \ini\er.'-it v of New Voik 
conferred upon him in I tlie degiee. of l).l). Mediiurst 
left Shangliai in ISoiI, with seveial members of his family, 
to try tire elTeet of a visit to Englainl for his failing healtli. 
He died, however, two days after reaching Taun.h'n, on the 
24th January next year. ^Strong, sprightly, ver.satilu, 
and genial, he was a man of extraordinary gifts mid 
generous soul. No efforts (and many wore ii^ade) could 
draw^ him from his devotion to tho work of missions. 
MEDIA. See Pkk§ia. * 

P.'iUH.'iii., ii. 3, 8. o 1001. 

AtirTW\os *yoi'ir;, v. 1136. ^ Hcncc in 969 tlie .Inal is iiseil, ciVcX- 
OJktc. , /iiU., i. 9 , 28. 

JkV. — 98 
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MEDICAL J UlilS PRUDE NOE 


' MEDICAL JURISPRUDENCE, or, as it is now more 
usually termed, Forensic Medicine, is that branch of 
state medicine which treats of the application of medical 
knowledge Jto the purposes of the law. The term medical 
jurisprudence, though sanctioned by long usage, is not an 
appropriate one ; since the subject is, strictly speaking, a 
branch of medicine rather than of jnriapruJeiice ; it does 
not property include sanitation or Hycienk (f/.v.), both 
this and medical jurisprudence proper being distinct 
branches of state medicine. The connexion between 
medicine and the law was perceived long before medical 
jurisprudence was recognized, or had obtained a distinct 
iUppellation. It first took its rise iii Germany, and sub- 
iseqiiently, but more tardily, received recognition in Great 
.Britain. 

Forensic medicine, or medical jurisprudence ju-oper as 
' -distinguiftlicd from hygiene, embraces all lho.se que.stlon.s 
which bring the medical man into contact witli the law, 
■and embraces (1) qiie.slion.s alTcctiiig the civil rights of 
.individuals, and (2) injuries lu the 2 »LTson. 

I. Questions Affective the Civilou Social llioirrs 

OF J.NDl VI DUALS. 

1 . Devehpwmt of tlip Jfintnin Fro me. — The develop)- 
•ment of the physical ami mental [uuvers of tlie human 
being is a matter of the highest inqjortance, and is a factor 
of great consequence in detcrniining criminal respimsibility, 
civil re.sqiorisibility, or the power of giving validity to civil 
contracts, and in <letennining the personal identity of a 
living pprMUi or of a corpse. J Inman life is usually di- 
vided into the live periods of v/^ /’////•;/, c/uldhond^ youth, 
VKUiliood, and ofd aye. Some writeis increase the number 
of these, unnecessarily, to seven period:-, without any prac- 
tical advantage. 

Infancy is the. peiiod from birth till the first or milk 
set of teeth begin to be .*-lieil — usually about the seventh 
year. During tlii> period the. body imTease.s in size and 
stature iimre, relatively, than at any other period of exist- 
ence ; and the mental faeullies undergo great develop- 
ment. The milk teeth, tw'eiity in number, aro evolved in 
a definite order, beninriinLT with the central iiieisons at 
about .<ix Tnonth'5, and ending with the second molars about 
the termiiritioii of the .second vear. From the size and 
stature of the body, the d**v o!(»piin*nt of the teeth, and the 
more or .idvancod state, cd' os-.iljcation or sididification 
of tlic bony skeleton, com ln-ioiis may l)e drawn as to the 
probable age of the infant. 

I extends fioin the curnmencenient of the shed- 
ding of the milk te'.Mli to tic: fe.n‘f>f liberty usually from 
the .seventh to ill-; buHte.nih or tilteeiilh year. During this 
jieriod the bo»ly ex[iaiid-:, as W’ell as llie bony structures, 
without any clearly m.irkeil dilfeit.iice in stnieture being 
observable between \lje sexe.s except a.s regard'-the genitals, 
so that it is inqio^Nlble to di.stinguidi ab-. )lnt»'ly between 
the male and tin; feimilo skeleton during this jieriod. The 
milk-teeth arc shed, aiifl aie replaced l)y the .''CCoiid or per- 
manent s‘-'t, thirty-two in number, tliougli these do not u.stf- 
ally all imike their jq>pearuiice during childhood. Marked 
dillerenccH between the proclivities of the sexes arc notice- 
able even at aii early [>eriod of childhood, and long before 
the characteristic funeliwn.s begin to be developed. 

* Youth is marked at its commencement by the changes 
which occur at pidierty the development of the genitals 
in both ftexe.s, the appearance of hair on the genitals, 
the appearance of a Lean^ia the male, the development of 
the brc<;its in the female, the ap^iearance of the monthly 
liowiii the female, and tlie ability to secrete semen in the 
male. Marked mental changtj^H now occur, and the generar 
tivo functvjift are perfected. Youth terminates at the age 


of legal majority, twenty-one years j ^ 
ought to be extended to twenty-five jr^rs - of.*hgei $1^ 
with some nations. / ‘ \ ' ' * 4 

^^anhood (or Womanhx)od) is the period of pi}i 
of all the bodily and mental powers. It ceases 
with the cessation of the monthly flow at ebout/'w^ 
years qt age; but in man it qften e^nds tq a 
later period of life. vtr 

Old Age begins with the decay- of 'the bAdiiyJ'^api^^ 
mciitar faculties, and is characterized by wrink)^ng- ;<94^ 
the skin, loss of the teeth, whitening of ihe 
feebleness of the limbs. In itsi later stages deca^!of 
mental faculties, dcafneS^, bbsoarit^ or loss o{/vii9i6ti|.^ii^J 
bowing of the spine are added.;^;']?: Z' ' . 

2. Duraiim of IJaman chances of^huihau^'! 

life form an impuitant subject of inquiry, which has bee^t '*' 
elucidated by the labours of Price, v Milne, Fart, end I 
otlicis ; and on deductions from eomparisons of birth 
death laks is foundid the system anuutiea, inSaranca3 
against loss in sickness, and the insurance of livea Sinca^ 
the cbtablishmentof compulsory registration of deaths, oitr^ 
knowledge of the oidinary and, extraordinary chances of 
human life has been much extended, and surer data areirv 
now available for calculations of probabilities of life, ^oik| 
suivivorsbips, and of the payments which ought t<^ 
mide in benefit clubs. See iNSUnANCE and Lonoevitv^. ** 

3. Personal Identity. — ^It might be imagined tliat thereg 
is little danger, with tlio exercise bf ordinary cate, of 
tiling one person for another ; but the remailablo case of 
the Tichborne claimant, and some other less-known but 
pel haps equally bmgular instances have demonstrated that , 
mistakes as to the identity of individuals aio easily mode, ' 
and are moi e jiequont than is commonly supposed. Wherq , 
the identity has bo bo established or disproved after longi, 
absence, expo<^uio to foreign climatest and great hardships, 
wounds, (kc., the problem is often one of extreme dithcultyy ^ 
The data foi identifying a person are individual and v 
ftuiiily likene«is stature, the colour of the eyes, peculiariti^ , 
of girb and manner, recollection of antecedent events, . 
but more cspeiially marks on the person either congenital ‘ 
or acquired. iSuch are neevi or mother’s marks, scanl^ \ 
and disunited or b.idly united fractures, known to hayjp : 
existed upon the niiosing person. An accurate solution of 
the question is, nevertheless, often a matter of the greatest 
ditlicuUy. 

4. J/arriu^e.— Under this head the medical jurist ]|g3 to 
dial principally with the nubile age, viewed in the li^ht 
of nature and according to legislative enactments, and with, 
such physic al circumstances os affect the legality of mar* \ 
ridges, or justify divorce. 

Ill Gicit Britain the age at which the sexes are flr^t 
capable of pi op igatiiig the species is later than in 
sonthciu iliuitb. OrdiiiaiUy it docs not occur befont * 
lit teen yeais of age for the male and fourteen for thb'^ 
itmale; exceptionally, however, it occurs at the ages 
tliiitecn and of twelve (or qyen less) respectively iilvtiib^ 
male and female. By legislative enactment, neverthdoM^ 
pm cuts and gu irdians may, in England at all events, fotbf'*^" 
the inairiago of young people till the age qf legal aiajoiii^ 
The only physical circumstances which in Great 
form .1 bar to marriage are physical inability to consumi&jle^'^^ 
and the insanity of one of the putties at the time 
marriage. Both those Circumsisiuies have bfeeu^ ples^et^'*'^ 
and sustained in the lawconits.'viln other countnes 
physical circumstances, as dis^c^ are held to iuvell^^tel! ' 
marriage ' 


l/??^rThe8e may . apw 


6. Imjyotence and JK , 
organic or from functional^^^eit^— the formed k- w- 
irremediable, andaa. ^uch'^at^en cognizanco of li 

courts. 



' is unnecessary to en 
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“ 8.' iV^lTnaiMry.— Tliw subject pre,-*ents one of the widest 
fididi for mbdioo-legal evidence. The limits of age between 
; whiclb.it is p^sibloi the limits of utero-gcstation« and the 
prefl^ancy may all in turn be the subjects of 
^'lidVes&^tion. > 

The limits' of: age ?.between which pregnancy is possible 
lirelj 'usually' fix^:,by the appearance and cessation of the 
nibnthljr flow ^/'and theso ordinarily begin about fourteen 
add cease at forty-five years of age. Exceptionally they 
'appehr, as early as the tenth year, and may not cease till 
;|he end of the fifth dec^e of life. Cases, however, have 
Scarred where a woman- Kfe conceived before menstru- 
ating ; and a few (foub|ful cases bf conception are recorded 
in women upwards pf 'Vfifty, or even sixty, years of age. 
The general fact of p^^ghancy being limited by the ago 
•of ^berty on the hand and the cessatiun of the 
inoi^ly flow — ot fijfty years as the extreme limit of age — 
uittst be accepted ^ ^e safest guide in pnietie.e. 

' The limits of niero-gestation are not in ]*higland fixed 
by legislation. The Tredch code fixes tlio extreme limit 
of throe hundred^ dajfs. The ordinary iieriod is forty 
•weeks and a half,' br two hundred and eighty-three days 
from the cessation of the’ last monthly flux. Tlie limit of 
throe hundred days/: ak‘ fixed by the Frencli code, is 
'perhaps never exceed^/ if ever reached. Tlie uuoerbiinty 
of females in fixing the exact date of conception has given 
rise to the •discrepant opinions of physiologists on the 
subject. It is well known, however, that among the higher 
animals the period is riot a precise one; and impregnation 
and conception arc doubtless not necessarily coincident. 

The signs of pregnancy are of the utmost importance 
to the medical jurist. He 'may be called upon to pronounce 
upon the virtue of a female, to sustain or rebut a‘ pica for 
divorce, to determine whether a capital sentence slmll be 
carried out, or to determine whether it is jirobable that an 
heir will bo born to an estate. Should he err in his judg- 
‘ihent — ^and mistakes are very poissible in the earliei* months 
3of Utoro-gestatioii-^ho may commit a grievous wrong. 
Medical jurists are in the habit of classifying the signs of 
pregnancy as uncertain ori certain; it ili the former which 
ure most regarded by the public, but the latter arc alono 
of probative value to the jurist The usuid and uncertain 
signs are the cessation of. the monthly How, miusca, sick- 
bess', a darkening of the' dreola and the fornr.ition of a 
•eecondary areola around the nipple, enlargement the 
biiHsts, iucreased size of tlie abdomen, the foriimtiun o( a 
tumour in the womb^ q^uickenitig, and tlic molituis of the 
foetus. There are also ulhet minor signs of less imjiortarice. 
iThe Certain signs are the utferine souffle, \vhicli is a i»eculiar 
soft sound heard over the. abdomen, and synchronous ^sith 
,'tlie maternal pulse ; baillottemcnt, or the examination for n 
fl<fating tumour in the abdomen between llie lifth and 
eighth months of pregnancy;' and the pulsations of tin; 
'total heart, heard by lUoaiis of the stetho.scope. 'i’liese 
pujljiations are much quicker than, and not synchronous 
,^tH> the maternal pulse. This is the only indiiiiitablu sign 
^ pribgiiancy. It is iiiapplicablo before the fourth month of 
l^stetipni. V 

^ 7* Part un^on.-' -'-The imminence of the process of par- 
pillion, is of comparatively little interest to the medical 
Mrwt ; the mjne pf recent delivery are all-iinpoitant. 
[^heaesigiis are the bruised, swollen, and laceratid state 
;^f the external genitalfiijr; relaxation and dilatation of die 
arid womb, the exi^tehco.of a peculiar vaginal dis- 
knrtwu os the lochia, a' relaxed and fissured cnmliti*jii 
i^the abdominal walls, a peculiar aspect of the countenance, 
flmd'th^ disiended state of the breasts due to the secretion of 
^ The Ipchial discharge is the most characteristic sign, 
may disappear vithifr'teu days of delivery, 
^WbTO.this is not usual. 

Jttiiti.M * ^ 


Connected with jiartiirition, the question of viahilUy of 
the child i.s not unimportant. After the intra uterine age of 
seven months is reached a child is certainly viable. The 
period at which the foetus becomes viable caunot be stated 
with certainty; but five calendar months, or one hundred 
and fifty days, is perhaps the nearest approximation which 
can be made. The viability of a child is judged by its 
.size and weight, its general statu of development, the state 
of the .skin, hair, and nails, its strength or feebleness, the 
ability to cry, and its power of taking maternal nourish- 
ment. The question of viability has inqiortaiit bearing.s 
upon the crime of infanticide, and the succession to 
property. 

Tlie subject of SHperftHnt'um^ or the possibility of two 
coiiceptiiiiis having occurred resulting in the birth of twiii.s 
with a considerable intervening interval, is a very obscure 
one, and lia.s gL\en ri^^e to much controversy, — its uxistenco* 
being ailirnit'il by some ineHical jurists, and denied by 
others. Tlieie is iniicli, ]ioss«‘VJ*r (/'.//., the existence of a 
double or bilId wmiib), to count cminco the view that a 
doulao concci)tit)n is jM.ssible. 

fu tlio curious case of a man mat lying a woman having 
possession of an estate of inlierit;ince, ami by her having 
issue born alive* and capable of inhciiling her estate, the 
inau on ibe de.itli of Ids wile liold.s her land.s for life as a 
tenant by the “ (‘Uitf‘sv’* of England. Jlere the meuniiig 
of “born alive is dilb rent from tlio meaning of the same 
expression as u.^cd ic.-pi i ting inlanticide. In (piestums of 
teiiuncy by the curtesy it has been decided that any kind 
of motion of the child, as a tw itching and tremulous motion 
of the bps, is siitHeient evideiu'o of live-birth. As regards 
infanticide, ])roof of a concliisivt! seimiale existe.nco of the 
child is (leniamh'd before livc-birlh is admitted. 

8. and llvnnapJintdit^ .<?. — To destroy any living 

human birth; Imwovi'i* unlike :i hnniiiii creatuio it imiy 
l>r, is to commit a eriim*. r.l.ielvstoii'* states th.it a nion- 
.ster wliich hath not tlie shape, ot iniiiikind hath no inherit-* 
able blood: ))at the l.iw has not ilefnird a im-n^ter, nor 
what constitutes ti hum, in fnim. 'the sann) author states 
tlijit.if, in spin* ol delormity, the of l/irth has 

lium-in sli:q»-‘, it muy bi* .in heir. I b-j miiphusliles are 
beings with iniilfoim.itioiH of the si xmd <n*LMi.s, simulating 
a diinble .sex. Th y^ioloyi^^t di> ii-'t admit, liowi vtr, iho 
e\is(em:e t»f tnu* liorimiphnuiin- -• with doul.»le pertect 
orgnn^, capable of [eerfoimnig tie* Iniiet ions ot lu)tli sexes, 

•J. I'afu'nffy ail / J fidf'ffr n. -Tlie^e file ofi» ii rn.'itters 
of grc.it doubt. A (■o:i''iilL-r.ii»le time may L-l.’pj-e between 
the ul)sem-e or do.illi ol a ta’her ami the Itoih ot lilH 
ro[»uted child. A> h i^ alp'ady l-e.-ii .'^aid, tlino liiindred 
days is tlui iitnm-i. limit to wlmli [>liyM<ilo'ji''ls would 
extend the piTioii of utero gestation. 'Diis subject in- 
\olves ipieslions ivqM tting cliildn-n boin dining :i second 
ni.irn.ii'e of the niothei', pn.'.thnmou^ ehildrcn, bastardy, 
ami allcgeil ea.ses of posthumons children. 

10. riminntid’m. of Snrri.nt ithip, A\ hen two or more 
persons peri^li by ;i roinmon -.iceiib-nt, wlieu a mother and 
lier new i)oni chihl are toimd dead, ami in ii few’ iimilogous 
c.ise.s, iiiqmrtant eivil right'^ may depend upon the question 
which lived the hamoi ; and great ingemiity Im.s been 
di^phiyeil ill elucidating tin* di.sputes whicli have arisen in 
tlie law courts in such cases. 

11. JA//</r/bw KjempliiHj from* DUchanp^ o f Pnh/ir Duties 

frci]uenlly demand the attention of the meuierd man. 
He may be called upon to decide whether a man is .able to 
undertake military or naval service, to act aS ji juryman 
without serious risk to life tr health, or to attend .as a 
witness at a trial. An endeavour to give a fearless and 
honest certificate should animate the medical man in the 
discharge of this delieate duty, ^ 

12. Feigned and f:iimidnt€d DUi^ises often acquire much 



780 


]\r E I) I A L J U II I S r 11 ur D E N C E 


skill aud acuteness iu order to detect the imposturo. 
Wliero there is reason to supposo that a disease is simu* 
Litevli iniieh cuuliuii us to procedure is also required. 

13. or Mental Alienation, — This subject pre- 

sents an eiioriiious iicld to the medicul jurist. A medical 
man may be required to ^ive evidence in any of the law 
courts, civil, criiniiml, or ecclesiastical, before commissions 
de lunatico iwjnirotdo^ or before a magistrate, us to the 
sanity or insanity ol an iiulivnlual; and ho may have t(» 
sign certificates of unsonndnes.s of mind with the view of 
[iroviding for the .safe cutjtody and proi»er treatment of a 
lunatic. Hence lie must be familiar with the chief forms 
of insanity (see Insanity), and be able to di^tingui.sh and 
treat each of tlii se. He will also be re«piired to detect 
feigned insanity, and to examine persons charged with 
crime uith the view cd preventing real lunatics from 
being treated as criminals. 

The terms “ uiiM)iindness of mind/’ iqiplied to the cim- 
ditiun of the mind itself, and wm C'jin/ins nmitis^^ to the 
person whose mind is alfLi Ud, are leu^al terms api>lied to 
insanity. Lawyers have disputed as t(j wliethcr imbecility 
should or should not be included undrr the head id 
insanity; but medical imni include under this category all 
tlisorders or defects of the mind which ili^cjualify a ]»ersoii 
fur managing his atfair.s, and enttring into a bimling 
contract, or which nnider the individual iiKaally ii respon- 
sible for his or her others criminal actions. There is 
good legal authcirity for n'cognizing four forms cd uiLsoiind- 
ness of mind- idi'i 'f/, d<mt/tli<iy and inonomauia. 

The child questions n‘>i>ecting un.soinulnes.s id mind 
wliich present them^LU us to the medical jnri.''t are — is the 
person of sound or uiisuuiid mind ; if unsound, are there 
real lucid intervals; i.s ho fit to manage liis alFairs, to 
contract a inaiTiage, or to execute a will ; is he dangerous 
to others] 

As grounds for re.straint, tlm law recognizes only these 
conditions — danger to liiui-^clf, inability to manage hi'>o\\u 
affairs and pn>['crty, and daiigur to the ]»erson of other.s. 
Tiefori! an iiidi\ iiliial imu bo [ilaced umler n\>traint in an 
asylum tlio ccitilicate.'^ i»f t wn medical men luu'^t be obtauicil, 
and the formal order of a n lat i m or fiiruid. The certificates 
to be valid nln^t bo .-i oicd by Jegdly qu.alilied medical 
pract itionui.'. having no iiiteie'^t, din ct or indirect, iu tlie 
patient, or in the a-}!!!!!! to which lie is to he sent, d’he 
medic. d i-xamiiiurs iiiu-t p i y siq.arate visits t^acli imslical 
man examining tin* [citieiit .'■cpar.itoly. Tlie certificates, 
which remain v.iliil fm* .Nevuii da\.') »njly, nin.'-t bt*ar the exact 
.addre.>»s of the lunatic, his occupation, and the date of the 
examination ; tin y must also .•^i t bath <li--tinctly tlic grimnds 
of the opinion they expns-:, under the 8e|»arate heads of 
facU ubscrvi.d by the examiiur, and facts (to be specified) 
coinniunic.atud by olhcis. In the eiso of ]>au])er liinaties 
one ineilieal eertiticate only is rc.piireil, which is biqiple- 
ineuted by an older from a ju'-lice of the peace. In urgent 
cases al.NO ime nieilical eertilicati; .viitlici.s for incarceration 
in an asylum, provided that within three day.s of the 
patient .s reccjAion two other siicli certificates are .signed by 
two other medical ])ractitioin-iv:, not bi-ing connected with 
the asylum, iqxm a like examination. The superintendent 
or proprietor i»f the a.''} him mu^t in all cases forward to 
the commissioners of lunacy a notice of admission within 
one clear day fnuii the patient’s admission. Any irifringe- 
iiient of tlie fctatutoiy reanlatioiis bubjects the jicr.sou who 
commits it to a heavy penalty. 

i 

JI- Is'jrmi'.'j 'lo THE Pkuson. 

1. nf dL'lloraliyii nrw obscure .’ind uncer- 

tain ; and it i.s rather tyv tin.* eDi-xistnife of .seveial c»f llio usual 
marks tlian tlie cxistcncb of any otiu sign, tli.Tt any just conclubiou 
can be itrriv<-d aj. « 

ii. llupc^ —Th is crime cou.sists in the carnal knowledge of a woman 


forcibly and ngamat ncr will. The resistance must be to the 
utmost, else the crime of rape has not been cuiiiiiiitted in the legal 
Buiise of the word. The proofs of rape, accordingly, apart from the 
r.oii.sist(‘nt*y of tlio woniaii's story, mainly de{)cnil tin the praseuce 
of the sigiH of (leliorutiun, and on marks of injury on the man. 

3. MiUi/ation , — This may consist in the cutting or iiniiniiiig of 
any mcinber ; castration is the most important, ami perhaps but 
rarely utlccted u.s a ciinu*. S(.*lf-imililiuion, giving rise to faldT 
uccubations, is oecasioiiully lesoited lo. 

♦1. Criminal Abort ion, cjiiue of abortion cousitits in uiilaw- 
fiilly administering to a woman, or causing to be iuked by her 
(wliVther she be with child or not), with intent to procure her niis- 
carriiigo, any poi.sou or nuxiou.s thing, or using lor the same purpose 
any in.stnimeiit or other iiieuiis whatsoever ; also in the use of tlio 
same means, with the .same intent, by any woman being with chihl. 

r>. Homicide, — Tin* Icg.il .sense of the term liomicide excludes- 
siudi injuries as are tlie re.siilt of either accident or of suicide, it 
embraces nmnlur or wilful hoinieido, manslaughter or culpablo 
hoinieide, casual homieiile, nml justiliuble liomicule. ** 

As a ]»rLliniinary in all cases of homicide, it is the duty of tlie* 
modieal juri^it iu the liiAt place to ascertain thj fact of death, uml 
to ilistiiiguLsh between rr|!il ami appan^nt death ; and then to deter- 
mine, if jiossible, the ]»eriod at wliich death look place. 

InfunLicidc or chihl murder is by the British law' treated with 
the same severity as the niiirdei* of an adult. Indeed iiifuuLicide aa 
a crime <listiuct from murder has no legal recognition. Practi- 
c.illy this severity defeats itself, and olfcnces wliich are really casc.s. 
of c-hihl murder are often treated simply as ca.scs of concealineiit 
of birth. '1 lie iniquity i»f the old law which threw' the onus of proof 
of stilbl)irth on tne mother now no longer oxi.sts, and the law 
demands strict juoof of live-birth at the hands of tlie pi*osi*eutioii. 
Ilem-e the subject in v»dves very nice ])oiiits of fureii.MC medicine. 
M’lie eliild must bn ]noved to have arrivcil at the period wlieii there- 
was a probability of its living (proof of viability) ; ainl as the estab- 
lishment of respiration is nece.-^sary to }>rove live-birth the evidencea 
of tills act imrsl be carefully investigated. The size uml position of 
the lungs, and the .st.ate of tlie ve.ssels concerned in fret.'il eiroiilation, 
must be carefully noted, 'file fa‘tal lung.s are daik, dense, and 
liver-liko in appearance and oomsistenco, and sink wlien immei*sed 
in water; whilst tlie fully respired lungs are ro,sy, marlded, ami 
soil and crepitant wlicii handled. Minor degrees of r«‘S]uration uro 
rcet>gnized by the. a])pear.aneo of little groiqis of dilated uir-vesifh*.s, 
and by the fact that, although the liingH as a whole may sink iu 
water, certain ]>ortiims of tliem, into which reK])ired air has ]»ent*- 
trated, lloat in water even after sulMection lo linn jnessiiie in llio 
Ii.iiid. Care must bo taken, iievertlH*h*ss, lo exclude biioyanry oL 
the lung due to piitref.ieiion ; in this case the air may be expelled 
by gentle pressure, and the ])roviou.sly buoyant puition of ly^l 
now' sinks in water. It is impossible, how’ovcr, to distingnish 
ceifainly between a lung iiaturilly intlatcd uml one artiUcially 
iiisutlhited. 

It mu't be bcine in mind that, caithongli livc-hirth cannot be 
ntlinneil in tlie ab.seme of signs of respiration, the presence of theso- 
signs i-> 11 1 proof of livc-hirth in the legal .sense ol the term. The 
law' demands for livc-hirtlx a sepaiatn existence of the chihl after 
delivery; and breathing may take plar*e wliitst the chihl is still 
either W'holly or ]):iitially within the matorntil jiassages, and in4i|giie‘ 
special ca.ses whilst .still within the womb itself. 

When proofs of respiration — it may be to .sue.h an extent as to 
le.ive no <loubt as to live-biith — have been fonml, tlie cause of death 
islh(*n to be iiivestig.itcd. Wounds, and otlier forms of injury, 
must bo .sought for. There may. be signs of sti-angnl.'ition, .suifocii- 
tioii, puncture of tho foiitancllc.s, and consequent injury totlic brain, 
the. adtiiiiiLstration of a poison, or other means of jiiocnring death. 
It inii'-t bo home in mind that some of tlruse causes may be brought 
alMiiit hy oiiiis^it.ii, or even by xiccident. Thus slraiigulatioii may 
arise from natural ami unrelieved pres.siire of the liavcl string oiii- 
tlie neck of tin* 1 ‘liild ; sullbcutioii from iniiTie.rsioii of the face ofth& 
chihl iu the inatermil discharges, or by preasurc of clotlics on the 
mouth. I )calli may result from hJ’morrnngc through neglect to tio- 
the navel string, or tho infant may jierish from expfisure to cold. 

In the case of exposed infants it i.s very important lo ascertain 
the real mother. As such c!Xpo.surc usually biki-s^placc .soon after 
birth, coiiipurisoii of tlic age of the infant W'ilh the .signs of recent’ 
delivery in the .suspected mother is the best method of proving 
relation. 

Ordinary homicide may he accompli.shcd by several modes that ' 
may .sometimes he asoertinned i»y examination of tho body. Of one* 
of the most inqiortanl of tlic.so consideration b deferred to tho 
article I’oi.sON.s. 

Deatli by asphyxia is a common mode of accomplishing homi- 
cide, as by suiroculion, drowning, hanging, strangulation, or by 
exposure to Tiieplxitic air. Suicide and accidental death fyom ihos® 
cau.ses are still more common. (1) Drowning is thought to producer 
death oce.usionally by the suddenness of the shock causing suspen- 
sion of the functions of circulation and re.spiration — by shoclc 
without a struggle. The usual mode of death appears, however. 
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to be by tbc circulation of un oxygenated Mood through the brain 
acting us a poison upon that organ ; utid tliis is uttund< 3 d with all 
the phenomena of asphyxia, as in sutrucation. 'I'hu piicnoinena 
attending asphyxia are us follows. As st)oii ,ih the ox vgen in the 
arterial blood, through exclusion of air, sinks l)« l<)\v lluj iioimal, tho 
respirutory movements grow deeper and at thi' same time inoro fre- 
; both the inspiratory andexjiiriitory ]»liast s are exiiggiTaUid, 
the supplementary resniratory muscles are biouglit into play, and 
tho breathing hecoinos nurried. As the blood l»eeoim*s more and 
more veinns, the respiratory movements eontinuo to innenw both in 
Ibrfje and frequency. Very soon the expirntory movements hrromo 
more marked than the inspiratory, and every muscle wliiMi eau in 
anyway assist in expiration is brought into [day. The ordcily 
expiratory movoiiieiits culniinato in expiratory roiivulsiiujs ; 
violeiitelfortsspccMlily exhaust the nervous syshmi, ami the tMUiv'iil- 
«ions suildenly cease and are followed by a ]aTio(l ofcalm. Thr .-aim 
is one of exhaustion ; all expiratory active nioveim nts bav«‘(‘eaM (l, 
4in<l aM the miisclos of the body arc flaccid and (|ni<'l. Ihit .it Umg 
intervals lengthened deep inspiratory mov« nitMits takr [.lace : tlnm 
these inovemciitsbe^ipme lessfrequent; the rliyt }imher«nii..v, imgiilar, 

«o that each breath becomes a more. and more [noloiiLod g.'isp, wliii li 
becomes at last a convulsive stretehing of the wbol.- Uudy ; ami with 
extended limbs and a straightened trunk, with the lie.id thrown 
back, the month wddoly o[)en, tin? faee drawn, and ihe nosinis 
•dilated, the his»t breath is taken. The above [dn mom na are not 
all observed except in cases of sudden and u »tire rxcbidon of air 
from the lungs. In slow tts[>hyxia, where the snpidv ff air is 
gradually diminished in tlrowniiiig), the phcmniien.i aie fnnd.i- 
inciitally the same, but with minor diUbreners. Tin* apprar.im***^ 
of the body after death from drowning ar.? \ .iri(ius. 'riiere. ma\ be 
]fallor of the eoniiteiiaiico, or this may be livid ami swollen. Tin* 
air passages are liDed with frothy mmai.s, ami tln ie may Ik* w.ili-r 
ill the htomaefc. Tlie ends of the fingers are otten exe«iri.it(Ml fnmi 
grasping at objects ; ami weeds, &e., are sometimes found grasjieil 
ill tile liands. The distinction between iiiuider ami sun nh- by 
ilrowning can randy be made out by examination of tin* body ahme, 
4ind is usually ileei<h*d from fiollaleral circuinst.imrs or marUs of 

struggle. Attention must also be pai<l to the existi in'o of woumi-. 
on the. body, marks of strangulation on the made, and the like. 

(2) Jlavfjfluff may re.siilt in deatli from aspliyxia, or, ns is nioie 
partieiilarly the ease in jndieiul lianging, .some iiijiuy is inf!i» frd on 
the upper portion of tho spinal coni, rc.snlting in imstaut <l.Mth. 
The. ordinary appearamjes of death from asphyxia may he found ; 
dark fluid blood, congestion of the brain, inlmisrly « ongrstod lung^;, 
the. right cavities of the heart full, and the. left eoinparativelv em[»ty 
of blood, and general engorgement of the viscera. Kei liynmsis may 
be found beneath tlio site of the cord, or a mere [larehmeniy appenr- 
Aiicc. There nniyevon bo no mark of theeord \isible. Th‘* imnk, 
when present, usually follows an ohlique ennr.s<*, and i'j high 
up tho neck. Tho faet that a body may bo susjn'mled alt' i mIIi, 
and that if thi.s be done speedily whilst the Imdy is shli i.irm 
there may he a pi^sl-mortcm mark nlldi^tilIgnishable lio.n the 
snark observed in <leatJi from hanging, invmt ikA b<* furgntten. 

(3) may occur from tho impuelioii of any sub.stamM* in 
tthe glottis, or by covering up the mouth and nose. It fre((m ntly 
of accidental origin, as when suhstanees heeome aeeith nt.illy 
inijiactod in tlie throat, and when infants arc oveilaid. Tlie [dieim- 
iiiena are llio.se of pure asphyxia, which have alieady been drt.uled. 
On 2 ) 0 st’mortcuL exaiiiinatiou tin? surface of the Inng.N is found eoven d 
with iiiinnteextravasiitionsofblood, known as jjunetatrd <•(■< hyino.sis. 

(4) Utrangulution may he accomplished by drawing a eord tightly 
round the nock, or hy forcibly compre.ssing "the wimlj»ii*e (tbrnttling». 
Heneo there may be tdrhera circular mark roiiml the neck, imt .m> 
oblique os after hanging, or the. marks of the lingers inav be W iml 
About the region of the larynx. The cartilaginous .slnietnus «»l tin* 
larynx and windpipe may he broken. Tho mark nf ilie ligatnn- is 
often low dow'ti in tin? neck. Tlie sign.s of {is[»hyxi.i aie [»reseiit in 
a marked degree. (.5) MrpIiUmn. — Death from tlie ini al.ition i»f 
irrcspirnblc gases is a modo of assassination seldom < m] loved, but 
is frcqiiently resorted to on tho Contiiie.nl by snieidv'', eluin oal 
fumea neing eommouly used for the ymr[u>se. (sn* I’oisox"). 

6. DeafJi Jrom Slarvalioii , — Cases occur in which it uiijiortaiit 
to distinguish ftiis from other modes of death. In .such c mm s the 

.,..«kin becomes harsh and dr}% and may nequiro a [urnliiir mloiir ; tin* 

: sabcutaimous fat disappears ; the gums shrink away tiom tin- Ici ih ; 

'. the tongue and mouth become dark-coloured and dry ; the e\cs aie 
bloodshot ; the intestines become thin ami their eoa'ts traiisItnaMit ; 
the gall-bladder is distended. The yieriod of total ahstimmci* In-m 
food required to kill an adult is unknown, and greatly depends njxm 
whether there be. access to liquid. In some coses pi rsims have 
been able to subsist on little or no nourishment for long pcn>>ds, 
the body being in a state of quasidiibernation. 

7. ndith from. Kjrtrenu's of Tmpr.rature,—{\) Deatli from cohl 
isenot often observed in the llritisii Isles. A portion only of the 
body, as the extremity of a limb, may pcrisli from extreme cohl. 
After the first sensation of tingling expcrienceil on c\i>osnre to 
AOTOre, cold, loss of sensation suyierveaes, with languor and an irre- 
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sistiblo jiropensity to sleep. The tcndeiicv to this forms nn extremo 
danger in such cases. ( 2 ) Death tiom extreme Iscat usually occurs 
ill the form of burning and scalding, attended with destruction of 
a large yioitioii of the cutaneous struct nrc.s. Hen? the cause of 
ileatli Is obvious. The liuiiinri hoily is cap.il»le of e.\]Josure to very 
hot air— as is seen in Turki.sh baths — for a con.siderahle [uniod with 
inqmnity. Siin-stroko is a oerehral allec tioii brought on by ti»o great 
expo.sure to a hot atinospheie, esja cially whilst umb rgoing latigiie. 

8. J)cath b)j Lifjklnituj . — Lightning or an urulh ial eh-ctiu- i-urn-nt 
limy can St* instant death. No vi.sible in.uks of the eflei ts of the 
eleetrie ciiiTeiit may 1 m* left, or tlu; body may be singeii or dis* 
ciiloured, or tlie, skin iii.iy be peidornte^l at one ttr two .sjtots. 

tk U'oiuiiis . — The examination of wonmi.s, wliethi r tatul or not, 
often beeoliies an ini]»oitanl biaiieh of Jbieusic nietlit-ine. Woiiiuls 
an* iiMially divided into ^/, htermUtf indtif'd, juntrtur/d, and 
tfitnshof Wounds. For poisoned wounds see I’oisoN.s. Each kind of 
w«»nnd retjuiies to be minutely examined and deseribed, iis tlu'YHi*? in 
ujq>i<*vetl wtn ks oii singi-i)'. I’lie tlegree of tlaiiger fn)m each slitiuhi 
be familiar to tlie iiu iIumI jiii ist ; aiul hesliouhl leecdleet. tliat iheic 
is liowoinid whieli inav imt lieconie iiicideiifally fatal floin iiiiproj'er 
tieatiiieiit, [•< ciib.iiit ii s of eorisiii uf ion, or aeeitlenf.il iiu-eiilat ion 
with sept u; in.iteii.il, Piiiieiuied woiiiidsor stalis require iiiiiiute 
atteiitnui ; ftir lin n* ]i i\e been instances in w hieli dj-atli lias been 
jnodneeti b\ in nivtinnuiit .so mi. all as a j'in tlirn.st into a vital 
pail. //' 'omnfsi'f thr htii.J aii alv.av.-; tl.mgeroiis, esjieeially if the 
i»low has h«‘t n si\iie. '1 In pei.-.nii ^owoiindttl may die wilhout 
diM‘-ioii of the skin, iir fMctiiie tif the bein s, as happens in what is 
known as nnn'U'^siiht of the huiin. ( '.ntiisKins whii h <lt> not divide 
the skin may fnet me tie* shidl ; (,r the inner fable ol the skull may 
lie tiactuitMl witlioul tie mitei b. iiig budo ii or dejiR'ssed. F.veil 
woiiJidsof the s.-il[i may ]Hmm- i.il.d. li-'in infl.-immal ion extending 
tnwaids the biain. I’liiietun d w</im<is of the he. id aie more danger- 
ous tli.iii cuts, .i.s nion- lilvilv to c\< 111- l.it.il mil.iinm.ition. AViieii 
the br.nn and it', luembi nies an* injuii •!, ;ill Mudi wioiinl .ife geiie- 
i.illv f.it «i. otind-xof the f.n e Ol oi c.'iiis of <..1 use .n. often danger- 
tills, alway; di^tiL’m IIl-^ and |iiodu.ti\e n| siiious nn oil' I nieiice. 

// ointil'y >>/ thr ihJ: ,i)e aiw.ivs VilS .S'llolls wJiel'eM'l inoie tll.'ltl 
the .skill is dueled. 'I'li'* d.mg' r ot opt ning bilge blood Vi'.sils, of 
woiiieling inqioi t.iiit nci\i>-., u iimmin nt ; eM n tie* dui'ioii of a 
bilge Mill in til*' leek 1 ms pioved iiiine’ili.'itejy f.ital, tiom the 
enti nee of an- inb> the vrs>el, .md its speedy conMyne'e to ♦lie 
lieait. A blow’ on lie* le '’k h is m-t:mt!y rl tatul, tioiii iniiiry to 
an inqioi t.nil iiei \ e, 'jein i .ill\ t le* [.in uniogasi i e or lb i* * \ in] .n In le*. 

I Msloi-at ion-; and fMetrn - of the boie s ot tlie iiei k jio.r le -taiitly 
fat.ll. ll'nunds nt th' <h \t .'U'e .‘ll.V.IN-. el.ofM wlnil tin < I'.lly 1S» 
yietief rati «l, tjioiigh p ‘i-'-n' m.iy i >■ ov r fioni wounds ot tli bings, 
and have » veil siir\ i\ ed for ^on.'‘ t 'lie- eon nlei.ible woi.nJ', ot the 
Jieait. This bist M an iiiipoi t.int be ! ; i'M tii .c w e ai'- M'l clw :ivs to 
coii'lder the .spot w iiei c t he I ody of .i pi i m ii kill' •! b\ awnielof 
the Iie.iil, and eppin Iitlv P m.i’.iiUie- who'" h" fi 11, l.s found th.at 
in whic*i tlie t.il il wouiei w.is intln !• il. In-t nefs ]ia\e o< emn-d of 
yieistuis sm\i\ing M*v<ie wonmU ol lb." Inait for m-niiiiI days. 
Ibok'-ii libs aie le vt i without d non i , and the s.iiie* ni.iN he '.lel. 
ol SI vep! eolit ii-i'iiis <d the i he'-t, lioin thi < b.iie o ot in thiniiii.il joii 

exltiidmg iMw.inl... Woiinds p. in t' iiing bi-tli •-idi- ol tie i lie.-^L 
are gfiieiidly coH'^nh ad .is f it il . hit jio--iM\ tin le m i\ be i.-. ovny 
from sie }i. ir'-c/tf/s’ fh* tr> ,/< /ii> ,i, wleu tle\ do not ""iiiphD'lv 
]n'Metl.lte, m.MV be i ousnh it d .is sj m plo w < -u Im b , Mlle'-^ u !"U inlh. ted 
with gp-.it lop e, .so as III i. I III -c tin- 1 on 1 1 nt of tie- abdoui.o.il ( .iv ily ; 
in that I .isi* they II' i\ ppiilie e dl.ilh without bo i< li ot .'-uibnje, 
fioni luj'tuie ot ‘-oiue \isc\M, as . ouu t iu.' s !i:i]i]t* 11.^ tiom blow.s or 
kii ks n]iou the bidly. W’ouuds injuung the peiitoiieiim .me liighly 
Jieiiloiis, lioiii the 1 isk of .si\r!e iiilbiiiiin.it loll. ^\oUlMls «if the 
.sloiuat h or nit< stnies, or of 1 he ill bholih r, g( in lallv pio\c mortal, 
fioni the eflii.-ioii of tlnir (.•iitiiil' iiito the [h nloneal I'.ivity ]iro- 
din iiig f.il'il inibiiinii.itioii. \\’i uiid- of tin- li\ 1 1, .spleen, fu* kidneys 
aiegein-i illy soon inoii.il, imm tin gii.it \ .i.* eulai it \ of those organs. 
^Vollllds <}i Hie oxiiMiiiti"-, wlnii tilt il, may gcneially be cotl- 
.‘iidereil .so lioin e\ee-si\e ii.i niorrlnge liom the eon.su[m iiees of 
inll.inimation and gamgiv ne, or fioni the .‘■lioek to the sxstem when 
large portions <d the limb an' foP ib^y lemovcd, as in aei ut.s from 
lii.iehiiiei V, .and in wound-. I'loin liiearnis. 

IM /'ni.ifnintt'i / bo,/, rndi r c ilaiii condilioiis, various articles of 
diet, espeei.illy luit'dieriiu-at, eggs, milk, biitb-r. (lie^.e, and bmiey, 
m.iv become ]ioss»*s.si'd of jMii-^olioHs [ipqiertles, ainl this luav aiis" 
from a vitiely of causes bcside.s th«* introdm-tioii of kin>wn and 
.‘jpecifi*' poi.'.oiis, Aloieover, certain kinds of animal fond -ft'-h ehielly 
may have di tiiiite Dixie ju'opcrtie.s. Kood inav b«' moie oi less 
jHusonuiis— irom iinsoitmliicss, eilhor fioin piitiaiity or dei-otip 
[losilion or di.s-’.'ise ; (2) fiom the [iichenee of j'.ira.sftes ; (.‘D fp_mi 
iiioiildiness, or [ire.-^ein-t* of deb feriou.s mii'roseopir fungi ; ami 
wliere the flesli is th.it of imiiiials vfliieh }i.a\e ti-vl on noxious [daiit.s 
"-and under this In iiil nffiy alsti be elass»-,^l poisonous hom-y, whicli 
hces liave gathered from poi.soiioiis [d.mt.s. t.’i) It iimv bred' the 
nature of [loi.sonons fi.sh, iisiii^ the teim hsli in tin* jiojuilar .semsc. 
(ti) tertaiii fungi or nmshrooms are pojsonous. trarasUic tli.scases 
wouhl, strictly speaking, come uinior tlJo first head*; but the pre- 



ventivo measures to be jidopteil in the nso of food infested with 
parasites will alone he treated of in this plaee. 

(1) Poisujunts yajHablts . — Unsound or even rotten vegetables 
Hiid fruits may bo consumed, and become fertile sources of varied 
forms of poiseiiiug, espocially in hot summers. The symptoms 
produced by the ingestion of large quantities of unsound fruit or 
vegetables are of a iliiirrhoial character, not often of an alarming 
severity, except in the cases of the young and feeble. They may, 
however, sometimes attain a latal severity. The eause is usually 
obvious, and the treatment is simple ; iiiilii purgatives, as rhubarb 
or castor oil, with or followed by opiates, to remove peccant 
matters from the intestines ; and stimulants, as aininonia or 
alcohol, if there be imn li collapse. C’ertnin fungi or inusbrooms 
ai^ known to be spccilicully poisonous, .such us the Anianila 
mmearia^ or llydiingiis, ami others. Certain kinds ot musltrooms, 
usually innocuous, are occasioiiully })oisonuus or dideterious ; ami 
the cause of this is not always clear, roisonoiis fungi protluce 
^rcoth’ and inilaiit .svm])toin.s. 

"(2) J\iisoiious, Tainfr>f^ or l*tttrid M»'at . — Tlie obvious ebar- 
acteristiesof good souiul Jlvsb meat aic tlmt Us colour i-> ic«l — neither 
pale ])ink nor deep purple ; that, it is marbled in appearamv ; tiriii 
and clastic to the toucli, scan-ely moistening the fingers ; li.iving :i 
sliglit and not unpleasant odour ; and tliaL wlien e.\poseil io the 
air for a day or two it slioiild iuMther become thy on the surface 
nor wet ami sodden. Sound iiU'at is acid to litmus paper* unsound 
meat *nay be neutral or alkaline. Mi-at may be tainted with 
physic, administered to the animal. It is a common piactice, \\h»*n 
a fat and valuable animal is unwell, to tdiNsie it, and if its recovery 
bo not speedy to slaughter it. The mc.it of .such animals may often 
1)0 mot with in our markets, ami m iv induce illness from the. 
physic with wliich it is coiUaminaltMl. 'J’lie eU’ects of siinjdo 
putridity nrn most vnrieil. It is well known that s<»me natioms 
liabitually cat ]»iiti'id meat, ami even pictcr it to fre.sh ; and 
the development of rotlenncss in eggs for the epicure is an art 
in China, 'i'licre is no douht that habit has iiineh to do with the 
toleiaiice by tlie stomach of i»iUrid im.it, wlictlier cookcl t>r un- 
cooked. JUit tainted game, and imleed all kinds of meat in 
which putrefaction has comrmMiced, may imlnbitablv produce 
disea.se. This is cbudlv of a dianlneal cliaracter, preeeded by 
rigors, and attended witli ('oil. ipse ami, it may be, convuKioiis and 
Ollier signs of a profound alfection of the nervous .system. The 
eH'cctS of .such tainted meal are >liglit as eomji.ired wilh lliose w'bicli 
am produood by the .smsage-]t«)is«»n, developnl by a .sort of modified 
piitrefaelion in eertain (Jeim.in .sausig«'s I'lie.se .sausages, w’hcn 
jthey boc-omo musty and soft in their itUiiior, mmseous in odoiir 
andibivour, and stiongly aehllo test p.ipei, Jotjune a liiifld) poisonous 
character, and me IrMpiently f.it.il in llieir eth^ets. 'I’lie symjdoins 

S Todiiccd by the use of ]»oisonous th sli tire gastric ]»ain, vomiting, 
iarrhma, depressn.n, coldm'ss of tin* limbs, and w'eak iiregnlar 
action of the heart. Fat.il ca-^es end in convulsions and nppres.sed 
re.Hj)iralion, death enduing fiom I he t]in<l to the eigluli d.iy. 'J'lic 
nature of tlic s;ou.ii^. -p,,is(iri, wlneh i-. ]iiol),ild_\ akin to that <»f 
putrid and indeed all noM-sp« cilie.-illy l.iint(*d meats, has been a 
matter of coiisider.ihln ('onriovei.sv. Some lia\e liehl that tlm 
poisonous action isdiictollie d* vt-lopim ut of lamdd fatty acitl.s ; 
others believe that a .sO-e.illi •! e.it.il> ti'* hods is pi (idle ed, eapable of 
setting UJ» by eontai t a similar < a(:il \ Lie ai tKoi. Olh'-ns have 
reganled the saus.igi'-jniisiiM as due to tim tornnn'm (»f p\ r'MjmK'ous 
acids during tlie dryim: oi Muoking of tlii* s.-iiea-^'s. 'J'he recent 
discovery by Sdmi ol a (-l.is^ ot jMUMinmis.alkaloi'is or .imides, lenneil 
ptoinainfHt ilevdoped dining ]iiitret.i. tioij ot animal nialtu's, on tin; 
om* band, ami tiie di-coveiy by Piill.n I aiitl Kh-in, s>tiil more 
recently, that the f.it.illv j>oi.son'nj’, piopt i th-.s of bams j>rcpared 
according to tb-* Amciii.an ioi*tli<> I mriv l-e om* to the ]»r*-semM* of .i 
parasitic bai’illii-, j»oint to om- or oilier ‘if tbc-,e two hitter causes as 
tb.'it of the effects of .s.insiigf poison. < p bei again b:i’. »* inferred tlie 
effects to tin* prc*,i-nce of .a microsi-opie lungii-. Sarrnut hoft/linit. 

.•The jioisonons ii.itnrerd tin* Ih-li id' aiTimals wbieb have fed on 
certain [»lants— for e.\'ami>le, bait w bieb li.ive h-tl on ceilain .sjiceics 
©f rhodo'leiidrftii, plieasanls on tb«* k.ibnia shrub. Ac. — lias been 
abundantly demonstrated, .ami U'l.l only !».• ief«*ired to Imjc. 'J'lie 
honey from bee-s wlndi have gam* ii-d on I'oistiiioiis ]»!aiits, as the 
azalea, niav likewi>i* bi- delrTi iions ; .'nitl tlie tact is of classic 
interc.st. . The milk • ven of goats wbndi have laowscd on poisonous 
herb.s has also proved pi»iM»Mous. 

(3) Diseos^-tl Mrnf.- 'I'li^' p«iis«inous (ffectsof rmat afb*<’ted with 
certain parasites tin Inn, e, (•\sticerci, trematodes, Ac,, is an nii- 
doubted fact. Great «pianli{i<*s of meat ym'-s tbrongb onr markets 
wliich is undoubtedly the Hesli of animals affected with disease, 
wich as fuotiind-moutli disease, fdenro-pneumonia, ])ig typhoid, 
^the 80-ralled scarlatina of swim*, sbeep-pox, Ac. ; and the question 
is quita„UTnV*'<'ided as to whether ^>iich flesh produf;e.s any iiijiirioiis 
effects. I'll stop the; sale of sm b im at f onl<! be to cut <df largo 
sources of our moat supplies, 'rin* evils attending the. use of such 
dis^'aserl meat, when well cooked, have nmloiibtcdly been exagger- 
aterl ; but, on tboiotbpr liaiid, tlmro is*eiiongb evidence to show that 
the use of certain kinds of dioca.scMl meat may be followed by serioas 


results. Tims ii is generally admitted that the flesh. dff'Anindlfs 
whicii have suffered from pleuro-pneuinuuia and murrain will "givu^: 
rise to boils ami carbuncles, ilruxy mutton may al^ yvoSacfi- 
disease when oaten. Trichi me will produce trichinosis, flukes, the ' 
tapu-w'orm, &c. , Hams are occasionally fatally poisonous ; snfli^ 
this has been traced to the presence of certain lOw oigauisius kno^^ 
tLsbacUlL i ‘ 

<4> Poisonous Pish,-^Tk\i is sometimes a poisonous of 

food. Cases of poisoning by the so-called shell-fish of the BHtlihv’; 
islands are not mifrequetttly mot with. Generally it is 11)9 satiif]^ 
of crabs, lobsters, aUd mussels which produces such iwiults, Thest; ; 
are nbually of a distressing luther than of H seiious choractery^ 
nettle-rash being a common symptom. Occasionally, however, fataiH! 
results have ensued from the uso 'of niussels. In tropical 'seas 
]H>isoiious fish are more pI^ntiM--^the ]goldcn saidine,* the bladder^ 
lish, the grey snapper, Ac.;' and; tiling' being eaten by larger flsh,'^ 
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to adopt short of absolute destructioir' df tinsound and diseased' 
incut. So long os meat i.s high-priccil; and the effects of .diseased^ 
meat so little understood and so undefined', it will be impossiblo, 
to induce medical officers of liealth ambsap^itaiy insjieotors to seiwir^ 
all the diseased and unsound meat which' is daily oifered for aale.f 
Not withstanding all that has been said tO the contrary, oxperioiicod 
nb.s(M*vcrK arc pretty well agreed that thorough exposure of tlieineat.^ 
throughout to the' temperatiii'e at which ailoupicii is coagulated isr 
dcstnietive to the paiusites of flesh;* .Smf^jkiiig is kiSs otfectivet 
H iltiug i.s more effective than smoking ; hht'tbercis some evidence, 
to siiow that salting may merely hold., the' life Of organisms ii;^. 
suf.t>«‘iiso without entirely desti*oying their' vitality ; and th us in the 
conversion of salieil pork into hams—a process of ;:c-saUing and 
subsequent drying — the specific germ (H liacillus) lia.s been known 
to lie again rendered hajinfiil. it is not known wlicther efficient' 
cooking entirely removes the delcteriouH' effects of flesh affected 
with otlicr than parasitic disease, nst for example pleuro-piioiim’oiiiH. 

The curative measures for the results of eating poisonous food» 
cannot be specifically described. They* are those tvhich must be 
amved at on general principles.. Symptoina are to be treated, ami 
the {lowers of the {latieiit sustained until the deleterious matter la' 
removed by the ordinary channels; or the tricliinic have become* 
encysted. 

IT ISTOIlY OF FoREXSIC MePICIXK. / ’ 

The true origin of medical jurisf»rudenco is of contparatmly^ 
rcc'cnt date, although traces of its ’principles may bo perOeiv^ 
rcipotc times. Among the ancient Greeks tlie principles of uiuditpl. 
.science aiipear only to have been applied to legislation in' ceitaitlr 
questions relating to legitiinac^y. In the writing of Galen we And,' 
how ever, remarks on the difference.s between the fiutal and the adult 
lung«?; ho also treats of the legitinmcy of seven months* childf'^u, , 
and ilisciisses feigned diseases. I’nming to Home, we find that the* 
law.s of the Twelve Tables fix three hundred days as the extreme 
duration of utcro-gcHtatioii. It is doubtful whetlier the'l^mw 
law nitthorlzcd iiicilicul iiiS{Yection8 of dead bodies, lu thd cod^ 
of Jubtinian we liml JM Statu Jftmimim ; VtPitnis ct 
J)e Sieariis ; T>c hispkimdo Ventre OusHudicndttque Partit ; De 
, Mulkre ffvm pr^y^rit nndeciwo wense ; De JmjMcnlia ; De Ret*^ 

I vwphrodiik , — titles wliich show obvious traces of a recogntzed, 
j connexion between medicine and law* It tvas not, liowever, by th'^i 
I testimony of living medical witnesses that sacli questions woro' 
I to be settled, but on the authort^iy of Hippocrates. 

Medical jiirisprndonco, os a science, dates only from the 16th Ooh-^ 
turv. In 1507 tbc bis) i op of Bamberg -intWid need a ficiial codefl^ 

' wliicb the nci^cssity of medical evidence in certain cases was 
I cognized ; and iirir )32 the emperor Ghaiies V, persuaded . th^ 
; di**t of Batisbon to adojit an uiiiforin code of German penal 
i prudence, in wdiich tin* civil niagistTato Was enjoined in all cajes'w 
I doubt or difficulty to obtain the evidence of medical wittiesses^<^^ 
; in caso.s ^f {lersomd injuries, infanticide, jirctended {iregnasby^ 
. Hiniulatcd diseases, and poksoniiig. .f The true dawn of 
medicine dates, bow'ever, from the publication in lf'53 ofthe.CWl^j 
sHtvtio CrimimtUs Carolina in uermaiiy. A few yeara 
Wcilier, u {diybiciiui, having undertoksnto prove that witenbb an^ 
de)noniac.s arc, in fact, persons subject Mo hy{K)Chondriarit '-ai^, 


At the close of the lOtb CSfltU^; 
monsters, on simulated diseases/^aiUd on ihecaTt‘0f“4wwi^^S 
medico-legal re))orts ; Pineau alsb' ^bBshed hiS treatis^to.vlr|OTHS 
and defl oration. About the same timje aS these stimulito ihowtudy^ 
forensic medicine were being ma^d known in Paris, the 
atic treatise on the scienoS appeared in Sicily in * 

treatise De RelaUonihui by Fidele. Peulo’JSaocbwij^w 

illuatriomi Boman m6dic6l.^'.iuli8t, tnoreovjer, published: 
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!!|b Iroli a work entiiiuu QiauHofm Medieo^LagaUs^ which marks a 
vnew. Ojca'^in the histoiy of the 8eience»— » work which displays an 
immense amount of Icarniug and sagacity iii an age wlion chemistry 
/wn/lvJn its infancy, and physiology very imj)errtctly understood, 
’-^covcry of the cii’cnlation of the blood by Harvey soon 
. and. gave a new impetus to the study of those branches of 
(c. medicine having direct relations to physiology ; and to 
I owe the idea how to apply Galen’s ohscrvutious on the 

between the fmtal and the adult lungs to the (dueiJation 

of euppoaed infanticide. About this too, Sebiz pub- 
\ftBhied? twg treatUes,' on the signs of virginity and on tlie exaniina- 
.fjondf woundayespeotavely. In the former he contended that the 
-hymon was the real murk of virginity ; but this was denied by 
Adganio and Gassendi. In 1CG3 Jiartholin, a Danish j»hysician, in- 
the period of human uterine gestation, a subject which 
S^iM. nngagod the attention' of ’'^^ristotle. He also proposed the 
hydrostatic test” for the detennifaation of livc-birt)i-~a test still 
1^. use, and applied by observ^g whether the lungs of an infant 
Aoat o^shik in waten ^ Sjimmmerdam explained tlie rntiounh* of 
•libe process in 1677 ; but it was not till 1682 that it was first 
^practically applied b^ Jan Senreyer. ■ 

^/Qennany, ever tna’ leader in. questions of forensic medicine, 
Ibtroducfid the llrst.^public. lectures on inoilinal juiispnidcnre. 
Micbaelis gave the fint course about the middle, of tlie 17th ceu- 
^ry in the university ofXeipsio ; and those were Iblhnved hy the 
leotures of Bohn, who also published De lUnunciutUmr. Vu/ncrum ; 
)St!ti,aeee88eru7it Vissertationes Unm de partn enevato, d mi qvis 
Mvus mortuvsve. <iqui8 j8ubmk$U3^ $ira7igu/atu,s, aut vulncwtus 
and Ik OJkiis Medid^DuplmSt Clinici et Foremia. AVcLseh 
sand Amman wrote om the fatality of wouiuls, and Idcctus on 
;inon8ters. ‘ ‘ ^ 

From the time of Ambpj^ Fkr4 the modo of conducting invest i- 
.|ptions in forensic modicihe had attracted attention in Frunee; ami 
iii 1603 Henry, lY. authorized hia physician to n])iK)iiit per.s()n.s 
Skilled in medicine and sur^ry to make medico-lcgal iiivipcctioiLs 
.«nd reports in all cities and royal jurisdictions ; in 1602, ditli- 
oultiea having arisen, Louis XIV. createil licruditary royal 
physicians and surgeons for* the performance of like dntieM.“ Th.-sc, 
naving become a <!«rrupt, aud veiial body, were snp]»ro.ssed in 17i'0. 
lithe only works on forinsic medicine which aj)|»(‘aro(l in Franr«> 
•during the 17th century, however, were Oeiidry s tiur hs Mot/ens 
debitnrapporter il Justice, and Blegny's Docirim cha JhfppmiH en 
Chirurgie, At the beginning of the 1 8th century the latter was 
/uporseded as a text-book bvDevaux'a Vart </e faire ihs rapport a 
tn Chirurgie, Valontiui followed with two works, whicli wen* 
4'nally incorpoialed in his Corpus Juris Mcdicod^ryaln whicli 
^'^ppoored in 1722. This work is a vast storehouse of mcdico-lcgal 
|atormaiion, and a summaiy of the knowledge of the time, 
.‘'professorships for teaching .the subject w'cro founded in the 0 <t- 
flnan universities early in* the. 18th century, and nuim.Tniis treat ise.s 
&bn forensic medicine were publi.shed. Teiidimeycr’s Jnafifutionra 
Legalis long formed the text* book of "the. siihj(>< t ; and 
Alberti, professor of legal medicine at Halle, in hi.'> SpsUma 
.gave to the world a most complete and laborious treatise on the 
scionco., Ilis industrious collection of fact.s renders liis works a 
/precious mine of iiiforniation. Indeed towairds the (dose oi l.i.st 
.icehtury tho Gormans wore almost tlio'oiily euUivalois of lej^al 
<nie<l;1Rne. But in Franco the celcbmtcd case of Villeldam lie 
'.attracted attention to tbo ‘subject,, and called forth lamis, wlm in a 
: memoir on uterc*ge.statiou attacked with pow^Ttul nrguiueiits the 
pretended instances of protracted pregnancy, and paved the way for 
the adoption in the Code NapoU&n of three hiiiulivd days ns tho 
^iuiitof atero-gt.station, a- penod*iu precise accordance with the 
.aucient Komau law of the Twelve Tables. Louis nlso wiote on 
rd^th from hanging, and pointed out the mode by wliielt we may 
'■dijltinguish murder from suicide pndur such cireiimstaiiei^s. It is 
3lo who is (jredited with having been the first in France to |»ulili«dy 
..teach the just application of medical knowledge to jnrispiudem'e. 
^Foder^’s celebrated TraitA de Midccim IJgak njipeaved in 171>S<, 
•a'nCmarks a new era in the annj^ls of legal medicine. 

^ritiidi author wrote systematically on foreii.sic medicine till 
*i7$o,‘;When Dr Samuel Farr, published a short treatise on tlm 
JurispriukT^^ this W'ns merely nu ahridg- 
an career work of Fazelius. Previous writers, as Mead, 
hfe,'. Denman, Percival, and the two Iluutcra, hml, however, 
^ , lit wfc fragments of the subject ; nevertheless the.seh nee .ns a 
vkoltiwas little appreciated or recognized in tlii.s conutrv dining 
piaJ<^6toentury. , 

la the present century France took the lead ; and tlie institution 
of fqrensic medicine at the end ol tin* ]8th 
f produced excellent fruits. In 1814 Oi-iiln, a Spaniard by 
, ratnatutalized in France, publislied his Tonmlogic, a wmk 
k^Vevolationizcd this briiiioh of medical jurisprudence, ami tir.st 
waihiMiihc knowledge of tioisons upon a scientitic basis. Since the 
^jume of Orflla, France lias never ceased to have one or more living 
I^AIcaE juristS, among the most recent of whom we.must eiimmmtc 
^hoae treatises on abortion, on poisons, on wounds, 
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&c., are justly celebrated. Germany toohn.s industriou.sly pursued 
the subject, and Casper’s great work on forensic medicine will 
ever rumain a classic m the science. In Russia Dragendorlf has 
gieatly coiitrihiitcd to our knowledge of poison.s. 

Though forensic medicine may be .said to have been cnlircly 
Tiogleckd in England till the beginning of the present etuiturN, its 
progress has since been by no means slow' or unimjiortaiil ; and the 
subject liowr forms a recognized and obligabuy portion of inediciil 
study. The first lectures delivered in Ciieat Biitain weie given in 
the university of Edinburgh in 1801 hy the dder l)r Diiinaii; and 
the iirst protoasoiship was held by hw sson in 18153. Dr Alfred 
Swaine Taylor gave tin? first cour^c of lectures delivered in England, 
at Guy's }ioh])ital in 1831 ; uiid in 1863 the univer.sity o/ ].oudon 
maib forensic incdieiiio a separutc subject for exainination and 
110110111*8 for inedienl gnnluate.s. In 1822 Ibere was not in the 
Engli.sh language, any treiiti.se of niithority either on inedienl juiis- 
prudeiiee or on any iinpm taiit division of the .subject ; tor \l was not 
till the following year that the iKsefiil eoinpcndiunt of Paris jiikI 
Fonld.'iiKpie was piibli.shed ; and even lialf a century ago medical 
juri.sprudeiKe may be said to bave been almost in its infancy as 
eonipiired willi what it is now. Since 1820 Great Itritnin lias pro- 
duced an abundiint eiDp df literatiiie on forensic inedieiiic. Sir 
Itobert Gliristisnii’s iidmiialdo 1n-:iti.se on Toxicologti^ Dr A. S. 

Taylor’s J*rineiphs amt I'rarlirc of Mrdical Jiirisprudcncr, tlie 
sanu* .'luthoi’s lllnunita r/ Mtdicul J uriaprndtncCf l)r Guy's 
Formaic Mcdiriin\ Og.^lnn'.s Jjctun'S on Maliful Jitrisprndenec 
arc well-kn(*wu and widely einulated work.s. Tin* separate, 
meinoiis of T;iylor, Gliil.-ll.'-on, ( aiy, and others arc also stoieiiouses 
of Isiet.s .*1101 dediietioiis in tlie ‘inMiee. 

Aiiieiiea, too, 1ms not been bibind liHiiil in tin' rmc. ‘Whai’ton 
and Stilb’-’s .Mnnnnl ainl Wiinnb y’.s Tvj'icohnip me tlie b(*.st-knowu- 
works of Ainenejiii uutliois, (T. S.*) 

MEDICI. This fiiniilx i.s vciutwncd in Italian history 
for the extraonlinary iiiiinbor oi .slalt‘.''nitn to wlioin it 
gave birth, ami for ibs inagniliccnt patronage of letters and 
art. It emerged from j)ri\alf lib* jiiid lose to power byi 
! meaiia of a very subtle ixdiey that persistently pursued 
from generation to generation. Tbe migin td’ the ianiily 
i.s buried in ob.seurity. Some loiiit Iiistoiians indeed 
declare it to lane been foumleil by J’eiseiis, and assert 
that Benvenuto Cellini's bronze iVi.sens lioliling on high, 
tlie head of Medusa was executed nml jdsued in the Loggia 
dei Lanzi to syinboliz.o tlm 'sietoiy ol tlie ^Medici over^ 
the republic. Ihil this only proves tint tlm veal origin 
of the family i.s unknown, Jiml eijuully unknown j.s tlio 
I precise signification of tin* Mv dinar, aims— .rix red balls 
; on a field of gidd. 

The name a|)peavs in Idorentine cbioiiii b s as rally as the f^rly 
I elo.se of the l2lli centiiry, altlioiigli only (‘,:\.‘'iuilly mentioned bearer.! of 
I in connexion with various olliee- id the n'public. The 
! first of tin*, family to be a di'^lim I iigiiie in liistory was 
btalvestro dei Mi diei, wlio, in the year PITS, took an active Salvestro* 
part ill the re\olt of tlie (’iompi - .Mieallnl beeaiise it w'as 
j led by a w’onbcarder [ri,u/ip(j)y one Mieheli* iii I.aiido, and 
: becaii.se tlie cbief .share in it was taken by the populace, 

! who held the n ins id’ go\ernnieiit for .*-01110 time, and ."’ouglit 
to obtain extended politienl /igl'I.-i Put, altliongh Michele 
. di Laiido wa.s the nominal chief of tlie revolt, Salve.stro dei 
IMcdici was it.s real loader. Tlie latter, although a member 
of the greater guilds. Iiad joined the li.'^j-eraml sought to 
. be at tlieir head, in oi'der to lay the foundation ot his own 
I power and that of his kindred by attacking the Albi/.zi, wh6 
; were tho loading men ol the greater guilds. The victory 
i of the Cionipi, liowever, wa.s britf, for the i*xcc.s.scs of the 
lower cla.s.sos broiiLdit about a reaction, in which they were 
crushed, and Michele di I.ando sent into bani.slinnmt. 
Xovcrtheless the lessor guilds had gained some ground by 
this riot, and Salvcstro doi Medici the great popularity at 
wliieh he liad aimed, TIi.s jiolicy during that jx riod had 
traced tho solo po.s.sible road to power in liberty-loving 
Florence. And this was tho road henceforth j>urRued by 
the Medici. 

On SalvcstroM death in the Albizzi rejm.ssessed 

themselves of the govft’nmcnt, and lioiuhieted the wars of 
the republic. Vieri dei Medici, wlio .seems (n liave been 
the next head of tho faniHy, undorstamlin;^ the temper of 
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the times, abstained from becoming a popular leader, 
and left it to his successors to [>roseciitc the tusk under 
Giovanni, easier condilioiis. Then, in the person of (liovanni, son 
of Bicci dei Medici (13I.JU -1121)), another branch of the 
family aro.4c, and became from tliat time forward its 
rei>resentative brancli. Indeed this Uiovanni may be con- 
sidered the actual founder of Medicean greatness. He 
took little part in political atfairs, but realized an immciiso 
fortune by trade,— establishing batiks in Italy and abroad, 
\Yhich ill his successors' hands became the mi^t ellicieut 
engines of [lolitical power. The council of Uonstance (1414- 
1418) enul)led (liovanni dci Medici to realize enormous 
jirofits. liesidcs, like Ids ancestor Salvestro, he was a 
constant siipjiortcr of the lesser guilds in Florence. His- 
torians rc^oPil liis frequent resistance to the Albizzi when 
tliey souglit to »)[>i»ress the. ])t‘op]c willi heavier taxation, 
.■and his crideivoiirs to cau^*' the chief weight to fall iijmn 
ihe richer edasses. For this r-isoii he was in favour of the 
.so-callcil law of atf'tsfo, wliirli, by iississing the property 
of every citizen, prevetited thi»<e in power from arbitrarily 
imposing tiixei that iinjiLitly burdened the people, hi 
tins way, and by liberal loans (»!' money to all who w'crc in 
need of it, he giiuod a repntadon that was praeticiilly the 
foundation stone of the grand family cilili -e. Ciovanni dei 
J\lcdici died in 1 12.) leiving two sons, (.‘iisimo (1389- 
1401) and Lorenzo (139o-1110). From the former pro- 
ceeded tlie. bp uicli tliat held abs»»liite sw ay for many genera- 
tions over the miminal republic of r’lorence. and gave to 
Italy popes like Leo ami Ch nieiit VIL On the extinc- 
tion of this iddcr line in the Hltli century, tlie younger 
branch derived from L«>ren/o, (^)^imo\s brother, seemed to 
acquire new life, ami for two eenturit's sinqdieil gnuul-dukes 
Cosimo to Tuscany. (V)>i!]io, sunnimMl Cosiim* the I'ddi'r, to dis- 
the tinguiNh him from the iiruiy others bearing tlie same name, 
•Elder, honour.-tl after his death by the title of J\ttfr pafriiv^ 

first succccd'^d in solving the slrang; jiroblem of becoming 
« absolute ruler of a rejuiblie, that was keenly jealous of its 
lilierty, without holding any lived utlice, without hupjircss- 
ingany previous form of government, and ahvays preserving 
dhe ap[)e:iiMiu.‘e and demeanour of a [uivate citizen. Born 
in 13S1), lie had already reached the age of forty at the time 
of his fath^r’.s »leith. He had a certain amount of literary 
culture, an 1 througluiiit his life .shewed mucli ta4c and an 
earnest love both lor htt rs atid uit. But his father hail 
m liuly trained liim toeonim Tee, forwliieh he had asp*M-iiil 
liking and a[>liuiile. In fact lie wa> de\oted to businc.ss 
to the diy of In', deith, and like his forefit hers deriveal 
pecuni iry advantage fr-un his fiiendly relations with the 
papil court. He aecoiii[) inied I’oii'dolm XXHL to the 
council of (loiistanc*, trails icte I a va-t amount of business 
in that city, an I iii-ade v.*iy l.ii’un; gains. Ih'tluMi travclleil 
in (rjrmany, an 1 aft'T hi^ p-turn to FlorencR disrliargod 
several anibas.sadori il mi -^ions. At the death of his father 
be was possessed of a va^t fortune and an extimdeil experi- 
cm*e, and inlieiit'*d the I-Mdeiship of tlm oppo.sitio!i to the 
' tln-n dominant j»arLy ol llie gi eater guilds headed by Binaldo 
degli AHuzzi, Balia STo/./i, ami Nircolb da U/zano. Of 
gentle and kimily miuners, generous in lending and even 
ill giving money wlioiever lie could gain {»opu]:irity by 
tint means, at ciiticil moui'-iits he fi- 'ipiently came to the 
tmccour of the Oovirnment it-*«:lf. He was very dexterous 
in turning hi.s privat : libea’alitie-* to account for Uie increa.so 
of his political [>rc->tig“, and sliowed no le.ss acumen and ^^tiIl 
fewer scruples in making use of liis political ]ire.stige for 
purposes o{ [locuni iry prolit. Indeed, wdienever hi.s own in- 
i. teresta were at stake, he shov/ed himself capable of positive 
villainy, although this WM'/always tempered by calculation. 
Cosimo proved hi.s skill in these knavisli arts during the 
war between Florence ami Lucca. He had joined tlie 
Albizzi in unging on this war, and many w'riters assert 


that ho turned it to much pecuniary advantage by 
of loans to the Government and other banking operationa 
AVheii, however, military affairs went badly, Cosimo joined 
the discontented populace in invectives against the war 
and those who had conducted it. This won him an 
enormous increase of popularity, but the liatred of the 
Ajbizzi and their friends augmented in equal degree, amd 
a conflict became inevitable. The Albizzi, who were far. 
more impetuous and impatient than Cosimo, were now 
bent upon revenge. In 1433 one of their own friends, 
Bernardo Guadagni, was elected gonfalonier, and thereupon 
Cosimo dei Medici was called to the palace and summarily 
imprisoned in the tower. A general assembly of the people . 
was convoked and a ^^balfa’’ chosen, which changed the ' 
Government and sent Co.simo into exile. l‘iulo\ibtodly 
tlio Albizzi party would have preferred a heavier sentence, 
but they did not dure to attempt theii\enemy’s life, being 
well aware of the great number of liis adherents, Ck)Hiiiio 
liiid some ap[)rGlien.sion that be might be poisoned in prison, 
but I'ederigo dei Malavolti, captain of the palace guard, ’ 
showed liim the utmost kindness, and, in order to soothe 
liis fears, voluntarily shared his meals. On tlio 3d October 
the prisoner was sent to Badua, his allotted place of exile. , 

The Albizzi speedily saw that they liad done either too- 
much or too little. While seeking to keep the government 
entirely in their own hands, thejt beheld the continual 
growth of the Afedici party. When it was necessary to ^ 
make a campaign in llomagna against the mercenary 
caplains commanding the forces of the duke of Milan, it 
was plainly seen that in banishing Cosimo the republic had 
lo.st the only citizen banker in a position to assist it with 
considerable loans. The Florentines were defeated by Pic- 
cinino in 1434, and this event greatly increased tlie public ' 
exasperation against the Albizzi. Meanwhile Cosimo, who 
had gone to Padua as n private individual, was entertained 
there like a [iritice. Then, being permitted to transfer his 
rosidenco to Venice, ho entered on a course of lavish 
expenditure. He was overwhelmed with letters and appeals 

from Florence. Finally, (»n tlio Ist of September 1434, a 
.^iguory wa.s elected composed of his friends, and Ids recall 
was decreed. Iliimldo degli Albizzi determined to oppose 
it by force, and rushed to the V’lnzzn with a band of armed 
men ; but his attem[it failed, and ho left the country to 
return no more. Tho Medici were now reinstated in all 
their former dignities and honours, and Cosimo, on the 
evening of Septeml^er Otli, rode past the deserted matrons 
of the Albizzi and rc-cutered liis own dwelling after au 
exile of a year. For three centuries, dating from that 
moment, tlie wliole history of Florence was connected with 
that of tlio house of Medici. 

Cosiriio's first thuuglit wa.s to secure himself against all 
future risk of removal from Florence, and accordingly he 
drove the most powerful citizens into exile to all parts of 
J tidy. Nor did he spare even his former political adversary, 
Palla Strozzi, altliough the latter had been favourable to 
him during tlie recent changes. His rigour in this parti* 
cular case was universally censured, but Cosimo would 
tolerate no rivals in the city, and W’as resolved to abase 
the great families and establish his power by the support . 
of tho lower classes. lie was accustomed to say that states 
could not be ruled by paternosters. Still, when cruelty 
seemed reipii.sito, he always contrived that the chief odium 
of it should fall ui>on o'.;herB. When Keri Cappoui, the 
valiant soldier and able diplomatist, gained great public 
favour by his military prowess, and his influence was 
further increased by the friendship of Baldacciod'Anghiari, 
captain of tho infantry, Cosimo resolved to w^ken his, 
position by indirect means. Accordingly, when in 144J a . 
partisan of the Medici was elected gonfalonier, Baldaccio 
was instantly summoned to the palace, imprisouedt 
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^ InurdercA, and liis body luirkd from the window. No tlio i^overnmont to tlie manageniont of liis friends, aninrif^ 
one could actually fix thia crime upon (’osimo, but the whom Luca I’itti was one of the more powcsilul, and tlu'v 
tnajority believed that he had thus contrived to rid hiinaelf hud ruled with disorder, eoiTU|)tiun, and eruelty. The 
of one enemy and cripple another without showing his lonlsliip of riorenee accordingly did not juss witlumt Sdinc? 
hand. It wms impossible for Coaimo optudy to assume the dilHculty and danger into the handh of I'iero, sarnami’d tin* I’u roihp 
ipition of tyrant of Florence, nor was it worth Ids while (jJouty, Cusimo’s only surviving legitimate son. Alllicted 
to^become gonfalonier, since the term of ollice only lasted liy gout, and so terribly cripjded that he was idteii oidy 
two months. It was necessary to iliscover some other al/le to use his tongue, the new* ruler soon discovered llial 
-Way witUnit resorting to violence ; he accordingly employed a pli»t was on foot to overthrow his power. Howevt r, 
what were then designated “ civil methods,” He managed showing far more eourage than he wais supp(»sed to possis^ , 
to attain his object by means of the “balie.” The.se he had himself bcjme on a litter from his villa to Florenee, 
magistracies, which were generally renewed every live defeatet! his eneinies^lt^sign.s, aial firmly re -e.->t;iblislie(l his 
years, placed in the ballot bags the names of the cumlidates authorily. lint his sueiass may l>e mainly attributed to the 
trom wliom the signory and otliur cldel magistrates enormous pre.‘'tige l)e(jue:ithed by (’osinio to his po.sterity. 
were be chosen. As soon as a “l)aUa” favouraldt* to Fieni diiul at llit juid of ii\e \eai.s‘ uign, on tin- :iil 
Cosirno was formed, lie was assured for five years (»f having Dertunber 1 1<;P, lL\i\iMg two sons, I.oieiizo (1 I IP P’Jj luid 
the government in the hands of men dcrotcil to his (Jiuliano ( 1 78). 'fhe yoiiTigi-r, the gentlei and less 
interests. He had comprehended tlial the art of politics ambition- ol the pnir, was, as we sliall [ucsently see, 
depended ntlier upon individuals than iiislitutions, ami ipiiclJy lenioxed finm the world. Lorenzo, on the eon- 
that ]ii who ruled men could also dictate law.s. His trary, "at one* st‘i/ed tin* r/ms ol .-tale with a (iim gi.i-p, 
foreign policy wa.s no leas astute. Jlis great wealth and was, chionnln;-niiliy, the s-ecoiid of the great men 
enabled him to supply money not only to private imli- be.stowed upon lt.d> b\ tht* hoii-o of Medici, in literary 
viduals, blit even to foreign potentates. 1‘liilippe (1(3 talent he was in.nienM U -ujai loi in Cc.-imo. but greatly his 
Comines tolls us that (.^isinio freipicntly furiiishi*d interior in the conduct dt tin* c..n:iiu icial iitfairsol tlie lioii.^e. 

Kdward IV, of England with sums nniounting to many l»ir wliicli he liad n« ilh. r aptitude nor inclination, iii 
iiundred thousand tlotins. When Tomma.so rarcntiicelli politic.- he had nobler cmic ption- and In-lu r ain)>itior , but 
, W'as still a cardinal, and in needy circunistance.s, (!osi mo ii(‘ was nior»M‘a.-d_\ can it d aw.i\ b\ hi- pa-'inns, le.^.-’ prmh nt. 
made him considerable loans without demanding guarantees in his revenge, and nioit* di pn.^'l to iMaiiny. He had 
of payment. On the cardinal’s accesshm to the tiara as stmlied letteis fioin In.- t uilic-i u.u- mnlci (iie gnitlanco 
Nicdiolas V. he w^as naturally very well disjioscd towards ol Fi.'imt ami othi r hadnur lil/i.iii ..| the tlay. who were’ 
Cosimo, ami eiii[>loyed the Medici bank in Jioinc in all the constant habitue- t f the Mi tin i j :il..cc. At llui age of 
aliairs of the curia, which brought iinnumsii jirolits to the eigliteen In* \i-iled tlit‘ dillcnnl (< i n- ol li.dy in oith r to 
house. At tho time when Francesco Sforza was striving gain e\t»encnc(‘ tif the woil.l and inaiiKii d. At Ins father’s 
for tho lordship of Milan, Cosimo foresaw his approaching death he wa- i»nl\ twint\oii*‘ u.n- old, lot Inlanlly 
triumph, showed him great frieiidshij), and aitlc'd him with showed his tietci min.ition to gt>\ciii Mnnnce with gnatcr 
iargo sums of money. Accordingly, when Sforza became de-poti-m than hi.- tatlur or Liaiali.itln r lie ^J»e(dily 
lord of Milan, Cosimo’s power was tloubled. Witliout the reMUted to the s\stcin ot the ‘’b,.ii' / .n d w: -\t. i \ dcxteious 
title of prince, this merchiiiit showed royal gtuiero.sity in his in causing llic tirsl to be i ho-cn to -iiit In- pinj.ns**. Ho* 
expenditure for tho promotion of letters and the fine arts, then proceeded to Imnniiatc the nt it tamiln.- and exalt 
Numerous edifices were rai-sed and public works accom- those of little ncconnt, :ind tin- w th- pi lic\ he constantly 
plished withhispur.se. Besides his palace in the city, hc3 pursued. His \oiinL'ci iantln r (linli.nin, bciin; ol a mild 
constructed noble villas at Careggi, Fi(3.s()le, ami other places, and vkLling di'-[io-iiiiin, liad onl\ a ncniinai siiare in the 
'He built tlie basilica of Fiesole, and that of St J.orenzo in govennnent. 

Florence, and enlarged the church and monastery of St Mark. Lorenzo’s policy wa- not e\. n.j t fi.nii n.n:'..ir, but, 

Even in distant Jerusalem he endowed a liosjacc for tlie although proMt uted with b^- i-.mi o.i, n wa- .'•iili tin- oh.] 
usi^;j)f pilgrims. Tho artists of the day conii»riscd men like astute and fortnnatc polo \ initiainl b\ Co-nno. Lnl tlie 
Donatello, Brunelleschi, Ghiberti, Luca della Itobliia, and giaml.-;on be.'-lioved no eaie upon hi- i ouimi k lal intercst.^^, 
many others, and Cosimo’s magnificent commissions not only aliliougli .sunimloi ine In- foitniM. w it h tai go ;n.i hi\i.-h- 
devoloped their powers but stimulated other men of wealth nc.-^.s. Aceonlimily he wa.-.Mtnn tiim .- dii\rn to le lj> hiniscdf 
to the patroimge of art. Without being a scliohir, Cosiino trom l!ie public piii-i without i \ i r h ing able to a.— i.-l it 
had a genuine taste for letters, and gave tiiem much ami asGosimo had doin'. All tin- « .\iitid blam' and enmity 
eflieient patronage. ITo purchased many (Leek and J..at in again^t him, wliile hi- Liietd in tli'- ni.utei of tlie alnm 

manuscri]its ; he opened tho first public library at St M irk’s mines of \’oltcria, and the MibM (,urnt .-ai k of llial 

at his own expense, and founded another in the abbe\ of uiiha|»p\ cil\, weie ciiine- for which tin rc wa.- no excuse. 

Fiesole. The Greek refugees from (\)nstantinople found Among Ins wor-t I’m i.iics wcic the I’a/zi, and, as tliev 
a constant welcome in his j)alttce. During tlic council of fomud ;i \« iv poweilnl elan, lie .'ouulit lln ir ruin by 
Florence (1439-14-12), Gemisthus I'lctho .spoke to him convicting w ith them i \ i n in bu.-ine-- liansadi. ns. They 
with oniliusiasm of the Platonic philosopliy, (\»sinio was were jn-tmi tin' p«iint ol inlieiiling the large ]Ud]ierty of 
•SO deeply attracted by the theme that he decided to ha\e (Jiovanni r.orrornt'o when, in order to jm xent lliis, L.-ienzo 
the young Marsilio Ficino trained in phili^.sopliv and (Irc'k Ininiedly cau-ed a law to be ]'assed lh.it allend tlie light 
learning in ordi^r to make a Latin tran.shition of tlie (»f snere.-sion. TIk* hatred of the l’u//i was tin n by exa.s- 

, 'Complete W’orks of Plato. And thus a version was pro perated to fury. And in addition to tlu.-i' thing- there 

•duced that is still considered one of tlie best (‘\tant, and ensm*d a desperate (piarrel with I’op^' l\., a man 
that Platonic academy war founded which led to smh of very impetuous temper, who, on emleavoming to erect 
imjiortant rcsiilta in the history of Italian pliilosopliy ami a state on the frontiers of the Florentine upubli'.' lor the. 
letters, On the Ist of August 14G4 Cosimo breathed his benefit of Ids neidiews, found a delenniuLd add successful 
last» at the ago of seventy-five, wliile engaged in listening opponent in Lorenzo. Consif|iiently tlu' Fa/zi ami Areh-^ 
to one of Plato’s dialogues, bisluv» Salviati, anortier enemy of .I.orenzo, aided by the 

* The concluding years of his life Imd been years of little n«‘phews of the pout ill, who was himself aecpndnted with 
iiappineas for Florence. Being old and infirm, he had left the whole matter, determined to put an end to the family. 
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On the 26tli April 1478, while Giuliano and Lorenzo were 
attending high mass in the cathedral of Florence, • tbo 
former was mortally stabbed by conspirators, but the latter 
was a\)le to beat back his assailants and escape into the 
sacristy. I l:s life saved ; and, no longer having to share the 
gi»vernment with a brother, Lorenzo profited by tlie oppor-j. 
tiinity to wreak cruel vengeance upon his foes. Several 
the Pazzi and their followers were hanged from the palace 
windows; others were hacked to pieces, dragged through the 
streets, and cast into tlic Arno, while a great many more 
were condemned to death or sent into exile. Lorenzo seemed 
willing and able to become a tyrant. But he stopped short 
of this point. lie knew the temper of the city, and had 
also to look to fresli dangers threatening him from with- 
out. The pope liad excommunicated him, i»ut Florence 
undei: an interdict, and, being seconded by the Neapolitan 
king, made furious war against tlio rej)ul)lic. Tlic.se 
hostilities speedily assumed nlurming jiropurtions, and the 
Florentines began to tire of submitting to so many hard- 
ships in order to sui»[u>rt the yoke of a fellow-citizen. 
Lorenzo's Iiold over Florence seemed cn dan Leered. PiUt ho 
did not lose heart, ainl, on tlio contrary, superior to 
the difliculties by which lie was eneomp issed. lie boldly 
journeyed to Naples, to the court of King Ferdinand of 
Aragon, who was reputed to bo as treacherous as he was 
cruel, and succeeded in obtaining from liiin an honourable 
peace, that soon led to a reconciliation with Sixtus. Thus 
at last Lorenzo found liini'^elf complete master of Florence, 
and was in a position to turn Ids power to uccoiiiit. But, 
as the “balio" clianged every five years, it was always re- 
quisite, in order to retain his supremacy, tirat he should be 
prepared to renew the UMial uiano-nvre at the close of that 
term and have aiiollier elected ei|u:dly favourable to his aim.s. 
This was often a dillicult achievement, and Lorenzo sliowed 
mutdi dexterity ill overcoming all ohstaeles. In 1480 he 
comjiassed the iIl.‘^titution of a new council of seventy, 
which wiw practically a ]>crin5Lnont “ balin’^ with extended 
* powers, inasmuch as it not only elected the chief inagi.s* 
trates, but had also the adiiiini^tnition of numerous stale 
affairs. But, this jierriKirunt Ciuincil of liis own devoted 
adherents once formed. Ids .veciirify firiidy established. 
By this means, thi^ ( hrordi-lcrs tell us, “ liberty was buried,'' 
but the chief atfairs of the state were always conducted by 
intelligent ami experienc'd im'n, who promoted the public 
pro.spf:rity. Floreiic' w as still called a republic; llio old 
institutions wen* .still jir-.e-erved, if only in name. Lorenzo 
was absolute hn-.l of all, and virtually a tyrant. Ills im- 
morality was sc uid.ilous ; he kejit an army of spies, and 
frequently meddled in the citizen?’ nio>t private affairs, 
and exalted men (»f tlie lowest condition to important 
ofllcea of the state. Vet, as (bdcciardiui remark-S, “if 
Florence was to have a tyrant, she. could never have found 
a better or more pleasant one." In fact all industry, com- 
merce, and public works made cnorinou? progre.ss. 'J’he 
civil equality of im»dL‘ni states, wliicli was (juitc? unknown 
to the Middle Ag' s, w.is mnn' (h v< li)pefl in Klorence than 
in any other city of the world. Fven tlie condition of the 

E ea.santry w'as f.ir more [>ro>pen)us than elsewlicre. And 
lorenzo’s authority was not conlined to Tuscany, but was 
also very great throughout the whole of Italy. He was 
on the friemlli>'4 tonus with Pope Innoccait V III., from 
whom he obtained the exaltation of his son Giovanni to the 
cardinalate at the mu* of ff^nrteen. This b(»y cardinal was 
afterwards Pope J.eo X. From the moment of tlie decease 
of Sixtus IV., the union of Florence and Rome became tho 
basis of LoVenzo's foreign policy. By its means he was 
^ able to prevent the hatred.s xnd jealousies of tlie Hforzas of 
Milan and the Aragonese of Naples from bursting into the 
open conflict that long threatened, and after his death 
actually caused, the beginning* of new and irreparable 
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calamities. Hj^nce Lorenzo was styled the'heidle of 1i|i^ 
Italian compass. - . . . ' ' 

But the events we have narrated cannot cfqj|ic6 for. the^ 
full comprehension of this complet cbamct^^ nhl^^we 
add the recotd of his deeds as a patron of .letters and his 
achievements as a writer. His palace was' th^ school ftod,«, 
i-^ort of illustrious men. Within its walls^were trste^ ; 
tile two young Medici afterwards kuoyyn to'ths world SU|i^ 
Leo X. aqd ’Clement VII. Ficino, ^blizianoj/P/co' dellai;^ 
Mimndola, and all members of the IMatohio aeadenay^l 
were ite . constant habitttbo, It was hero that Puled 
readings of his ^forgmitel ind. Michelangelo essayed thet 
first strokes of his chisel. ; Lorenzo’s intellectual po^ei^g 
were of exceptional strength :i|nd: versatility. He conwl 
K])eak with e<|ual fiiienc 3 r dii paipting, sculpture, muS!^ 
philosophy, and poetry. But hi^CTOwning superiorify oyiv} 
every other Maecenas .known to ‘l^istory lay in his activtfi| 
participation in the intellectual labours that ho promoted» ^ 
Indeed at certain moments lie was positively the leadin^:''| 
spirit among tho literati of his tinie. He was an clega^t^^ 
])ro.<;e writer, and was likewite a ^et of real origindlfti^i?*' 
At that period Italians were foi^hinS erudition in ordet 
to forward the revival of the national literature by recur* ^ 
ring to the primitive sources |&e spoken totigue and ^ 
po[>ular verso. It is Lorenzo’s lasting glory to have been 
the initiator of this movement S Without being — as some 
liavc maintained— a poet of, genius, he was certainly ^ 
writer of much finish and eloquence; and one bf the first tor 
raise popular poetry to the dignity 'of art In his Ariibraf, 
his C»tcda del Falcone^ and his AWeta da Barherim^ he give^ 
descriptions of nature and of the rural life that he loved,, 
with the graphic power of an aciite and tasteful observer^ 
joined to an case of stylo that occ^ionally sins by excess^^j 
of liomeliness. Both in his art and in his politics’he leant 
upon the people. The more oppressive Lis government, 
the more did he seek in his verses to incite the publlo to ' 
festivities and lull it to slumber by sensual enjoyments;^ ; 
III his Ballate, or songs for dancing, and more especially; i 
in his carnival songs, a kind of verse invented by himselfjjV 
Lorenzo displayed all the best qualities aud worst defecte>;| 
of his muse. Marvellously and spontaneously elegiant)k ;^5 
very truthful and fresh in style, fertile in fancy and neft^ 
ill colour, they ore often of a most revolting indecency.!x^ 
And these compositions of one filling a princely station iut 
the city were often sung by their author iii tlie\ public."^ 
streets, in the midst of the populace. / : ' 7^.^ 

Lorenzo left three sons, — Pietro (1471-1503), Qiov%iQ|i, ; 
(1475-1521), and Giuliano (1479-1516). He was 
ceeded by Pietro, whose rule lasted but for two yetite.:! 
During this brief term he performed no good deeds, 
only displayed inordinate vanity and frivolity. Hi8'CO|ii*\! 
duct greatly helped to foment the hatred between Lodoyic^'^ 
Sforza and Ferdinand of Naiples; wliiclL hastened tb^- 
coming of the French tender Charles VIII., and the reneipsilj 
of foreign invasions!. No sooner did.the French appiroj^m 
the frontiers of Tuscany than Pietro, crazed with 
hastened to meet them, aticf, basely yielding to. .eVbtfyl, 
demand, accepted terms equally humiliating to 
and tlie state. But, Teturiiirig to Florence, he . found;': 
tliat the enraged citizens bad already decreed his idepds^^ 
tion, in order to reconstitute' the ^republic, and wa4 tfew^l 
fore compelled to escape to Vemce. His various 
to rein.state himself in Florence ' were all anBUce68|tfuL[> 
At la 

was drowned at the passage of Ih^ Gierigliano in 160%^ 
and was buried in the cloister ^|^onte Cassiho. ’ ^ 
The ensuing period was- ad^rte to the ‘ 
republican governn^pptVV^^II^aintainedHn FlorenW-fooni^ 
1494 to 1.512, and the cityrefoaitied faithful toite 
with the French, who all powerful fo Italy) 
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Gioyatni, the head o( the family, resided in Home, 
f the p^trpn to a circle of literati, artists, and friends, 

'aeeking tu increase his popularity, and calmly waiting for 
better days, .c The bMle of Kaverina wrought the downfall 
^of the fortunes* of Franco in Italy, and led to the rise of 
ttfpee of Spain, whose troops entered Florence to destroy 
the republic and reinstate the Medici. Fiotru had now been 
for some' time; leaving a young son, Lorenzo (1492- 
who waeaftorwards duke of Urbino. The following 
.'^ar (1613) Cardinal Giovanni was elected pope, mid 
'jossuttied the name of Leo X. He accordingly removed to 
:r.RQine, leaving his .brother Giuliano with his nephev/ 
h'Lorenzo in Florence, aud accompaniiMl by his cousin 
4Qiulio, who was a liaturaJ'sSh^of the Gmliano murdered 
fib the conspiracy, i of the PazzI, and was soon destined 
ji^o be a cardinal and ultiipately a pope. ^leanwhilo liis 
kinsmen in Flordtice pobt^nued to govern that city by 
■• ^means of a “ balla,”"alttougK preserving an empty sliow 
republican institutio.tia . And thus, being masters of 
!i‘ ihe'f whole of central .Italy,* the Medici enjoyed groat 
Authority throughout country, and their ambilinn 
plumed itself for still higher flights. This was the moment 
When Niccol6 Machiavelli;" in his treatise Thf* Princcy 
counselled them to accomplish the unity of Italy by arming 
the whole country, and expelling ils foregin invader.^. 

.Leo X., who is only indirectly connected with the 
t history of Flsrence, gfiye his name to the age in which lie 
. lived in consequence olf his ' magnificent patronage of art 
and letters in Romo. ; But he was merely a clever amateur, 
and had not the literary gifts of his father Loren/.o. 

^ 'Ho surrounded himself, with versifiers and inferior writtu's, 
^.wlio enlivened his board and accompanied him w’heiever lie 
Vwent. He liked to lead a gay aud untroubled life, was fond 
' of theatrical perforinance'a, satires, and other iiitellectu.il 
diversions. His patronage of the fine arts, Ills gennino 
. .affection for Raphael, and the numerous w*orks he caused to 
bo executed by him and .other artists, have served to 
.jconferan exaggerated gloiy on his name, lie failed to 
i; comprehend the siguificanco of the great religious movomciit 
^aI^eady stirring in Germany, and had not the remotest idea 
the grave importance of the Reformation, which indeed 
'•'ie unconsciously promoted^ by his rockless aud shameless 
of indulgences. The whole policy of Foiie JjCmi X. 

, consisted in oscillating between France and Spain, in always 
«.playing fast and loose, deceiving loth powers in turn. 
:Tef%he evil results of this contemptible policy imver 
:^fmemed to disturb his mind*- He finally joined the .'^ide nf 
'•the emperor Charles V., and in 1521, at the lime of the 
■ defeat of the French by the . Spanish troops on the river 
/Adda, he ceasfJrl to breatlio at his favourite villa of Magliun i. 

\ Giuliano dci Medici had died during Leo’s leigii, in loI‘), 
^';WithoQt having over done anything worthy of record. Ho 
’inzas the husband of Philiberta of Savoy, was diikis of 
jy'iSfemours, and left a natural son, Ippolito dci Medici 
fl(l611-l536), who afterward^ became a cardinal. Lorenzo, 
*' b^ng of more ambitious temper, was by no menus cont-mt 
■ 'to remain atthe head of theFluronce Oovernnuiii liamperei’ 
restrictions imposed by rnpublicnii instiluti'» 
oct tf the incessant control of the pope. In. 

J to aggrandize his kinsmen, the hitter had fuilher 
Medded to give Lorenzo the duchy of Urbino, and furm.illy 
I'^Sw^tedhim in its rights, after expelling on fnLc prcti-nci s 
^f^^tegitimate lord, Francesco Maria della Rovere. Tins 
l^-priixce, however, soon ret,i;irued to Urbino, where lui was 
^Joyously welcomed by Bubjocts, and Lorenzo regained 
i^poisassioQ only by a war.-pf several month.s, in whieli 
06 was* wounded. In 1519, he also died, worn out by 
IHdiieaa^ and excess. By hik .inarriago with Madeleine do 
hllii .Tour d*Auvergne, he had one daughter; Caterina dci 
(15]19-89)| married iu 1633 to Henry, duke of 

^ - i, ; . . ’ .-w s ' 


Orleans, afterwards king of France. She j)layed a long 
and sinister part in the history of that country. Lorenzo 
also left a natural son named Alessandro, inheriting the 
frizzled hair aud projecting lips of the iiegry or mulatto 
slave who had given liim birth. His miserable death 
will be presently related. Thu.s the only tiirce surviving 
representatives of the chief branch of the Medici, Cardinal 
Giulio, Ippolito, ami Alessandro were all of illegitimate 
birth, and left no legitimate lieirs. 

Cardinal liiulio, w'liu had laboured succe.ssf ally for theCanlinil 
reinstatement of bis family iu Florence in 1512, had been^'iko 
long attached to the person of Leo X. as his tru.sted 
factotum and companioii. He had been generally regarded 
as the mentor of the pupe, who had no liking for liard work. 

But ill fact, his Involity notwithstanding, Leo X. alw’ays 
followed his own inidinalions. He had much aptitude for 
cominaiid, and jmr.Mied lii.s .shullliiig policy without any 
mental anxiety. Ciiilio, on the contrary, ^llrank from all 
responsibility, muddled his brains in weighing the reasons 
for and against c\ery p<i.ssil»le decision, and was therefore 
a better tool ol governim nt in others’ hands tliaii he was 
lit to govern (ui liis own acetund. When Giuliano and 
Loren/o died, the jiepc ;i}ipointL(l the cardinal to the 
government of FJon'iice. In that post, restrieted within 
the limits imposed by republiean iii.slitiitioiis, and acting 
under tlic continual direction r-t Home, he peiformcd his 
duties fairly well, lb; e:iies''ed tin* eilizeiis with hopes of 
extended libeities, w hit'll, allliougli iie\er ilestined to be 
fiillilled, long perxed to keep iian'.s inind.s in a }>leasanfc 
lluttorof expectation ; ami when the more impatient spirits 
attemjtled to rai.oe i .•hellion Iu speedily fiucncbed it 
in blood. When, aftci^the death of Leo X. and the very 
brief pontilicate of Adriiiu VL, he was elected pojic (1523) 
under the name of (’Icimml \'Il., lie eiitnmted the govern- 
ment of rioreiiee to (Ordinal Silvio Lasserini conjointly 
with Alcs.saiidio and Jpiiolito, who were still loo young 
to do much on their own accouiil. • 

The pontifuate of Leo Imd been a time of felicity 
to liini'self if of lii^astf r to lt:il\ and tin* <]iurc!i. The reign 
ot Glemenl, on the eontrmj^, was fatal to hiiii<elf ns well, 
a result eliielly due to Ids lie.dlaliiig temper ami continual 
uncertainty of ndml. Hi-^ polie\, like that of l^eu X., 
consisted in [)i:r[>etiial oscill itioii bitweeii Franco and 
Spain. By Ids cmlea\uiir-i to triel' all the world, lio 
freciuonily eiulcd in being triehi il liiiuM-lf. hi J52.'> ho 
was the ally of the Fn tn h, who then .'■uireied a tciiible 
defeat at Faviu, wlieie their king I'lami^ I. was taken 
pii.s(»ner. 'J'he arinii' ot (Taile-^ W tiiuiiiph.iiitly ad- 
vanced, w'ithont CK'ineiil. being able to o[»pobc any eilYM-lual 
resistance. BiUli L<uiie ami J'loieme wcie lliivateiied 
with a fearful catastroplie. 

Thus far we lia\c h.id no i-ceasloii to sjieak of the niov.iyi7ji 
younger braiicii of the Medici, di-.'-cendcil from liOrenzo, dellt* 
brother to Cosiiim the Llder. Always in obscurity, and 
always licld in iluck l>y the clih r line, it iiow^ seemed* 
to acijiiirc new life, anil enlued the arena of history 
when the oilier was on tlu* point tif extinction. In fact 
the mo.st vuli.int captain of the papal forces wa.s fiiovanni 
<lei .Medici, afterwards known by the name of (liovaiini 
delle Lande Ncrc. llic. father was Giovanni, .son of 1‘ior 
Francesco, wlu» was the son of Lorenzo, the brother of 
Cosimo dei Mcdiei. History has little to tell of the elder 
Giovanni ; but his wife Caterina Sforz.i, of wlioin he was 
the third husband, was a woman of more than masculino 
vigour. Giovanni dei Alcdici marrieil her in* 1 JOT, but 
died in 1498, leaving her witli^me son who was christened 
Lodovico, but after^’ards took Ids falher’s name of 
Giovapni (1408-1520). Trained to'anns from his earliest 
years, this youth inherited all the energy of his mother, 
whose Sforza blood seemed to infuse iie\f life into the 
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. younger Iraneli of tlic Medici. Notwithstanding his 
extreme ycnftli, he liad already achieved the title of 
the best captain in Italy, lie always fought with 
immense dusli and daring, and was devotedly loved and 
obeyed by his soldiery. He was the only leader who 
opposed a determined resistance to the imperial forcas. 
lie was seriously wounded at Pavia wdieii fighting on the 
French side. On his recovery he joined the army (»f the 
JiOaguc, and was much enraged by finding that the duke 
of Urbino, comm.iiulLTof the Venetian and papal forces, 
would never decide on attacking. When the imperial 
troops were stinggliiig thnaigh the iiiarslies of Mantua, 
surronndc'l on every side, and w’ithout stores or anumiiii’ 
tion, (.Tioviiiiii cjuld not resign himself to inactivity like 
his colleague^ in coinnvind. He ^\:ls ignorant that the 
imperialist*, had just received sii[»plios and artillery from the 
duke of Ferrara, and therefore daringly attacked them with 
a small holy of men without taking any i)recautions for 
defence. One of the shots tired ly the enemy injurc(l 
him so fatally that he died a few d.iys after. He was 
married to Maria Salviati, by whom he had one son, 
CosiiHo (Inl 0 -1 .)7 1), born, a> w e shall see, to lofty fortunes, 
for he became tlie Hr.>l Lrranil-diiki‘ of d'u^cany, and indeed 
the founder of the grand-dncliy and the in*\v dynasty. 

Meanwhile tlie imperial aimy pursued its inarch upon 
lioiiie, capture 1 the Fti-rnal City after a few' houis* combat, 
and cruelly sacked it during many days (1527). Thanks 
to hia perpetual shnllling and cxcesd\e aviricc, the [)ope 
found himself utteils loisiketi, and, being unalile to defend 
the city, W’as obliged to seek refuge in llie castle of St 
Angelo, whence lie only elfeeted Id's escape after some, 
months. He then signed atreatyof j^lliaiice with theciiiperor 
(1521)), who sent an army to l)esiege Florence and restore 
the Medici, whom tli * people had expelhsl in 1527 on the 
reestablishment of (lie ii*[»iiblic. After an heroic defence, 
the city was forc-Ml to sniivmln* (l.'iOD) ; and, although it 
, was cxpr‘ssly stipiilited tint the ancient liberties of 
Florence .should be ifsjvetfd, every one foresaw that the 
conditions would b * viol ited. In fact, po[»c and ean)eror 
inimediati'lyb 'gm to (]i-.pnte a- to which should be the new 
lord of the eity Clement VI I. had inlierited the traditional 
family di'-lik- lor the yonnier branch i»f his ki.i, .and so 
the choice li\ betwe.-n lli • two Imtards Ippolito and 
Alessandro. Tie- loiiiicr being a eanlinal, tlie latter W'as 
Dukf* (^ln)scn. Alc>'':inilii), who already bore tin* title (»f duke of 
AIpsm. Citta di JVnn j, cini'‘ to Kloreiicc in l.’).’)l. ami by imperial 

Andfo. patent w'a*. nouiiMat ’tl head of the republic. According 

to thtt teiTii'j of this piteiit, tlie lonner lilu'rty enjoyed 
under tie' .Mcdiccan rih* w'h to remain intact, lint iio 
previous nib r of tie* city had ciijoy» d hereditary powa*r 
confirmed by imperial jMlcnt, an I such jiowor w’as incom- 
patible with the cxi.''teiiL'u of a rcpnlilii*. Moreover, 
Clement ^ I r. diowiol tii-.-sall.-la-tion with the uncertainty 
of the pow-T conferiel ii[»on lii>, kin>min, and tinally 
succeeded in obtaining ad iitional piivilegcs. On the Ith 

Ajiril I.'i.‘)2 a [larlianioiit wa*. cmivoked for the last time 
in Florem‘ ‘j and, as ll^ll.d approviid every measure pro- 
fjosed for ae ‘.‘pi ine.n AccorJinul/ a new' council was 
formed of tw-.» him Ir: 1 cili/ens electn] for life, forty-eight 
f)f which iiunibL'i' were to con.^titute a s»'n:ite. Alessandro, 
as duke of tin? r'-public, lilleil tin; po-t of gtuifalonier, and 
carried on the go\eriimenl wdtii tlie fi’.si'.taiice of three 
tienators, chaiigid every lliree niontli.s, who took the place 
of the sup[>rosscd .'.iLOiory. 

The duke’s chief advi.v.-rs, and the cuutri vers of ail these 
I airangement^, were IJa- cio Valori, Francesco Vettori, and 
above all Francesco (inicciardini,— nieii, es[)ecially the two 
latter, of lofty political gilts and extensive influence. The 
mind and character ot l)iike Alessandro were as yet 
comparatively r.uknown. At first he seemed very anxious 


1 c I 

to wdn the favour of the people, and disposed to rule with 
justice and prudence. But soon encountering difficulties 
that he w^as unublu to overcome, he began to neglect the 
business of the slate, treated his ncwoiiicc as affording the 
lueaiis for increased indulgence in pleasure and vice, and 
acted as if the sole function of government consiste^in 
Inlling the people by festivities and corrupting it by the 
dissolute life of which he set the example. The question 
of the moment was the transformation of the old re- 
publican rc^gime into a tuiiicedom ; ns an unavoidable 
result of this change it follow^ed that Florence was no 
longer to be the ruling city to wdiose inhabitants alone 
belonged the monopoly of political office. When the 
leading Florentine families realized, not only that the re- 
public w^as destroyed, but that they were reduced to equality 
with thi>se whom they had hitherto regarded as their 
inferiors and subjects, their rage was ‘Indescribable, and 
hardly a day passed without the departure of influential 
citizens wlio were resolved to achieve the overthrow of 
their now ruler. They found a leader in Cardinal Ippolito Cardinal 
dei ^ledici, who w'as then in Rome, embittered by thelppoUto. 
preference given to Alessandro, and anxious to become 
lii.s successor with the least possible delay. Under the 
pressure of terror the duke at once became a tyrant. He 
garrisoned the different cities, and began the erection in 
Florence of the Fortezza da Basso, built chiefly at the ex- 
pense of Filip|>o Strozzi, who afterwards ir.et his death ® 
within its walls. 

In J5IU Clement VII. died, and tlic election fell on Paul 
III., from whom Car Jinal Ippolito hoped to obtain assistance 
for his designs. Accordingly the principal Florentine 
exiles w'ere despatched on a mission to the emperor 
Charles V. w ith complaints of Alessandro’s tyranny and his 
shameless violation of tlie terms upon which the city had 
surrendered. Cardinal li>polito also represented his own 
xvillingncss to carry on the government of Florence in a 
more equitable manner, and promised the emperor a largo 
sum of money. Reply being delayed by the emperor’s 
absence, ho became so impatient that he set out, accoiU' 
panied by several exiles, to meet Charles in 'J'uiiis, but on 
the 10th of August 1535 died suddenly by the way, at Itri, 
poisoned by order of Alessandro. Such at least was the 
general belief, and it was confirmed by the same fate be- 
falling other enemies of the duke about the same time. 

On the enqieror’s return from Africa, the exiles presented 
themselves to him in Naples, and the venerable pHtriot 
Jacopo Nardi pleaded their cause. Duke Alessandro, 
being cited to appear, came to Naples accoinjianied by 
Francesco Guicciardini, who by speaking in his defence 
rendered himself odious to ail friends of* liberty, and 
irretrievably tarnished his illustrious name. The cardinal 
being dead, it was liard to find a successor to Alessandro. 

On this acrount, and perhaps to some extent through the 
emperor’s personal liking fur the duke, the latter rose higher 
than bebiro in the iniperitil favour, married Margaret of 
Austria, the natural daughter ot CWrles, and returned to 
Florence with increased power. And now Alessandro 
indulged uiifheckcd in the low'est excesses of tyranny, and 
although so recently a bridegroom gavo wa^’ to increased 
libertinism. His whole time was passed in vicious haunts^ 
and in scandalous adventures. In order to conceal the 
ob.scnrity of his birth, he ’eft his mother to starve, and it 
was even asserted that he finally got rid of her by poison. 

His constant associate in tb|s disgraceful routine wasboren- 
liis distant kinsman liorenzo, genj^rally known as Lorenzino»h*J>^®* 
dei Medici. Of the younger branch of the Medici, the • 
latter was second cousin of the Cosinio already mmitioned 
as the son of Giovanni delle Bando Nere. He had mtieh 
culture and literary talent, but led an irregular life, 
Bometimes acting like a madman and sometimes like a 
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villain. He was a writer of consiJcrallo elegance, the 
author of several plays, one of which, the Aridoslo, was held 
to be among the best of the age, and he was a worshipper 
of antiquity, Xotwithstandiiig these tastes, when in Home 
■ he knocked oflF the heads of some of the finest statues of 
th(^^agc of Adrian, an act by wliich Clenii‘nt VIF. was mi 
incensed that ho threatened to have him liunged. There- 
upon Lorenzino fled to Florence, wliero he became tlie friend 
of Duke Alessandro and his partner in the most lioenti<uH 
excesses. They went together to houses of ill-fame, and 
violated private dwellings and convents, lliey often 
showed themselves in public mounted on the same liorsc. 
All Florence eyed them with disgust, ljut no oiie foresaw 
the tragedy that was soon to take place. 

AssassU On itho evening of January r)tli, lolJT, after a day 
attion of passed in the usual excesses, Lorenzino led the duke to 
his own lodging, and left him, there, promising sliortly to 
return with the wife of Leonardo Giiiori. Ali'.^saiuln^ 
worn out by the exertions of the day, fell a.^lcep on tlio 
couch while awaiting Lorenzinos return, ihlore long 
the latter came accompanied by a tlesperado known as the 
Scoroncoucolo, wdio aided him in falling on the sleeper. 
Housed by their lir.st thrusts, the duke fought for his lift*, 
and was oidy despatched after a violent struggle. The 
murderer.s than lifted the body into bel, hid it beneath 
the clothes, and, Lorenzino having attarheil a paper to it 
•bearing the w#nls, fjumt amor pair Lr, l<nKhnn<nte Inmn'ima. 
citpidoy they both fled to Venice. In tliiit city Lor(*nzirio 
was assassinated some ten years later, in lots, at the age 
of thirty-two, by order of Alessandro’s successor. Thus lie 
was only about twenty-two at the time ho <‘ominitli‘d the 
murder. He wrote an Apologia^ in which he delVndod 
himself witli great skill and eloquence, saying that ho had 
been urged to the, deed solely by love of libert y. For this 
reason alone ho had follow’cd the cxamjile of Lrutus and 
played the j)art of friend and courtier. The tone of this 
Apologia is so straightforward, sometimes ev(‘n soelnoucnt 
and lofty, that wo .should bo tempted to give it crcdiMice 
were it possible to believe the assertions of (»no who ii.>t 
only by his crime but by tho infamy of his jircvious jnid 
sub.scqueut career curapletely gavo tho lie to liis vaunfed 
nobilityof purpose. P»y Alessandro’s death (ho cdilcr br.iiicli 
of the Medici became extinct, and thus the a[>[)carancc of 
tho younger line wa.s heralded by a bhM)dy crime. 

When the duke’s absence from his own [Jidace was di- 
cove.^d on tho morning of January Gtli, ho was at lir-L 
supposed to have spent the night with oiio of liis mistresses ; 
but soon, .some alarm being felt, searcli wms made, and 
Cardinal Cybo was tho first to discover (ho murder. 
Enjoining the strictest secrecy, he kept the corpse concealed 
for three days, and then had it interred in the sacristy »)f 
San Lorenzo. Meanwhile ho had hastily .summoned 
Alessandro Vifcclli and tho other captaln.s, so that, by tho 
time Alessandro’s death was made public, tho city was 
already filled with troops. The cardinal then coiuokcd 
the council of forty-eight io decide upon a successor. 
Alessandro’s only issue was a natural son mimed (liuliis 
aged five. The cardinal favoured his election, in the hope 
of keeping the^rcal sovereignty in his own hands. Hut ho 
speedily saw the impossibility of carrying out a design tli.it 
Ws ridiculed by all. On the other hand, (Jiiicciardini, 
Yettori, and others of ih6 leading citizens favoured the 
choice of Cosinio, the son of Giovanni dcllc Ijande Neie. 
He was already in Florence, was aged seventeen, was 
keen-witted and aspiring, strong and handHome in piTson, 
heir to tho enormous wealth of the Medici, and, by the 
terms of the imperial patent, was Alessandro's lawful 
successor. Charles V. approved the nomination of Cosimo, 
who without delay seized the reins of government with a 
firm grasp. Like Alessandro, he was named head of tho 


republic; and Guicciardini and utliers who had worked 
hardest in his cause hoped to diiuct him iflul keep liim 
under tlieir control. l>ut Cosimo mmui unaeceived llicm 
hy proving that. Ids youth iiotwillistaiiding, he Ind u will 
of his own, and W'us resolved to iidc uiibflacklcd by 
re[mblic;iu forma and unhampered by udvi.sers dispoM-d t<i 
act as mL*nl()r.s. The Floiimtiiies Jiad iiow' :ni absoliili. 
prince who was likewi.M^ a stale.smaii of cmim iit ability. 

On learning the death of Ales.sandro ami the eluctit-n of 
Co.simo, tho exiles appreciated the luM-e.-sity fur promj>t 
action, as all delay would be. fatal to tho oMiithnov of the 
Mcdiceau rul(‘. 'fliey liad received money and |)rc»mi.-.es 
from France; they wero strengtlH'iied by the adhe-ion of 
Filippo Strozzi and Jlaccio Valori, who had both become 
hostile to the Medici through tho infamous eoudiict and 
mad tyranny of A h's.-andro ; and Strozzi brought them tin. 
hel[» of his enoriiioiis foitiiin* :inil the ja’owess of that vii\ 
ilisliiigui.shud cajdain, hi^ smi I’j. \\>. 'I’lio exiles accordingly 
met, and as.MMnbled their Innar, at .Miramlola. They had 
about lour thousand int.iiitiy and thieo hundred lioise ; 
among them were members of all the princi])al Florentine 
familie.s; and their lenh i^ \\eM‘ lieinardo Salviali and 
l‘i» ro Stro/zi. Tin-v marcln d r.i[>n!lv, and entered TiiM aiiy 
toward.s tho end of July io'i7. t'li-'inio on l]ii> oeeahiou 
di^’[tlayed .''ignal eiij». icily iiml jae'CiMc ot mind, i'ldly 
informed of the exile-^’ imc. cnienK b\ inean.s of Jii> spie.-^, 
h(‘ no sooner learned their a[t['i«:.ii li than In^ orderert 
Alessandro Vitelli b) colK-i't tin* bi-.t (leiiuan, Spani.-h., 
and Italian infantry at his disi»u.>.jl, and atlvam e aLMUi-t tho 
enemy without delay. t)ii the e\enim.' ol diil\ ;•! ^it^lIl 
niarelied towards Prato w ith .-cvt n hiindn d jacknl infantry 
and a baml of 011 “ linndicd ]n)!-s(‘, and nn tin' way fell iu 
with other 8[rani.-h foot soldiei.^ win* Joined the e.\pedili(>n. 
At early dawn tin*, lollowing ima ning l.e in.nli* a .Midden 
att.'ick on the ( xih -,’ ad\:nieet] ^miid elu-.c to .Moiitemurlo, 
an old toMrrx.s eonverti'd into a mII.i, l-eloiigirg {n tho 
NerlL llasing utterly I'miled lln in, le* piueeeilcd ti» .stoinv 
Montetniulo, when* rilij'[M> Sti('//i and a few nf Id }oung 
comr.idesh.id t.iki n refii'i'*and 1 .in Ic.nh' 1 t he K now - 

ing that they mii t eltin r e ni'inii or dn*, they made a 
despeiate re^i.''tane(‘ fni’'^<mie liour-, .\n I tin n, o\ ei u heltni.d 
by superior numb' r>, were obliged to \l'ld thein.-i 
jiiisoiicrs. The nialii bmly of the nimv wa^^ still at .soiiir 
flistanci*, liaxing bcim detained in the nmui.l.iiii.s l'\’ ln.jxv 
I’liiis and diHii.iilt ji.i.-'M-s, and, on h.iiiiiii., ih'* ileli-il at 
Montenuirlo, its leader K'fii-ed to ad\.im e, and tnrie d hack 
by the w'av In* had c'mne. Alc-'andio \ i'chi linn re- 
euteied Floieiici* with lii> \ iclui ioii-. a: iii\ and In. bltcretl 
(•iplivi*-^. (k»^imo liad aclii'*\e.l hi-' lii'-l tiiunij.h. 

All the piisofiii-', who wi'ic incinl'. 1 ^ of gi'Ml. f.iiiiiiies, 
WTrr. brought before i mo, and wi iv r< ( > i\eil Ijs him with 
courteous (“oldm*'- Soon, howc\u, .1 . callulil wa-’ erected 
in the. Piazza, and on four iiioininL:-' in .siiiMe.s.Moii four of 
the ]»iisoners weie behemli-d. Tln-n tin* dnkc saw lit ti> 
stay the cxeeutiop"’ Paccio \'ah>ii, howc\er, and his stiu 
and nephew w**rn beln adi'd on the L’Olh of August in tho 
court\aid of tin* Ihiigello. Filippi* Stroz/.i still sui\ived, 
conlined in the FoiIlz./.i da J>a.s.‘-o, that had bei*n built at 
his exjierise. His family was illustiious, ho had niinierou;+ 
adherents, and he enjoyed the protection of the French king. 
Novel tholess (\)simo only awaited some plausible prete.xt 
to nd himself of this dremled enemy, lie brotighl him tl^ 
tri<il and hart him put to tho questioii. Hut thi.s cruelty 
led to nothing, for Stro/zi denied every aceiisation and 
boro thfi torture with much fortitude. On Dt'c^mber 18th 
he was found dead in liis prison, with a bhaal-.slriinttl 
RW’ord by his side, and^a slip of*paper bearing these wonl.- : 
exnriare nJvpiis nosfris c.r ossihus uHnr. Jt wais belie\cd 
that, having renounced all hope of his life being spared, 
Strozzi hud preferred .suicide to death ut tlie liands of the 
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executiimer. ^ Suiiie, however, thought tli.it Co»imo had 
caused him to be murdered, mid adopted this mode of cou* 
cealing the crime. Tho young prince’s cold-blooded 
massaiue gf his captives csist an enduring shadow upon 
his reign and dynasty. But it was henceforward plain to 
all that he was a man of stern resolve, who went straight to 
his end without scruples or half measures. Before long he 
was regarded by many as the incarnation of Machiavelli’s 
Prince, ** inasmuch as he joined daring to talent and 
prudence, was capable of great cruelty, and yet could 
practise mercy in due season.” Giucciardini, who still pro- 
tended to act as mentor, and who on account of his many 
services had a certain iiitliieuce over him, was obliged to 
withdraw from ]ml)Iic life and busy himself with writing 
his llidorn at his villa of Arcetri. lie died in this retreat 
in 1540, and it was immediately rumoured that tho duke 
had caused him to be poisoned. ’Phis siiuws the estimation 
in which Cosimo was now ludd. It was true that ho 
punished with death ull who dared to resist his will. By 
1540 sentence of death had boon pronounced against four 
hundred and thirty contuinacioiis fugitives, and during his 
reign one hundred and fortv nu-ii and six women actua lly 
ascended the scaifold, without (atunting tliose who perished 
in foreign lands by the dairgors of his assassins. He 
reduced the old rcpuldicnn nislitutiims to empty forms, 
by making tho mngistr.itos more creatures of his will. 
He issued the sternest eilicts against the rebels, particu- 
larly by the law known as tlie “ Pohaiiina,” from the 
name of its proposer Jacopo Polverini. This law decreed 
not only the ctnitiscatiun of the property of exiles, but 
likeN>iso that of their heirs, even if personally acquired by 
tho latter. (?osinio ruled like tho independent sovereign of 
a great state, and always rlie capacity, firmness, and 
courage demanded l‘V that slution. Only, his state being 
small and weak, ho w.i'^ forcMj to rely cliiefiy upon his 
personal talent and wealth. It was necessary for him to 
jniiko heavy loans to the ditrerent European .sovereigns, 
especially to Charles V., the. nio.'.t rapacious of them 
all, anil to giv{3 onorinmis bribes to their {iriil>assadors, 
Bc'shlos, he had Ui cany on \v«ir.s for the extension of his 
domiiiioij-j, and iifirher his inlierit'Ml wealth nor tlie largo 
sums glint'll by contiM-aring the estates of rebellious 
ttubjecLs sufliced for all this oullay, lb*, was accordingly 
compelled to burden the peojile with taxes, and thus begin 
at one? to diminish its .strength. 

Co^iino bore a spoiTal gnid ;e agiinst tlie neiirh bon ring 
republics of and Lucim. Although the latter was 

small aiiil weak, and the former girri>om;d by S[niniard8, 
yet the spectacle of fne iji>tit”.tinus at the frontiers of Im 
own slate served a continual incitciiieiit to -.ultjects dis- 
alfcclcd to tho new regiiiie. Jii fa<'t Frunco'-co I’mlaniacchi, 
a zealous Luccll^^^e paliiol, had couetaved tho. design of 
re-establishing requibliiMii Lioveniuieiit in all the cities, of 
Tu>cany. Co>imo, witli the emperor’s help, succeeded in 
h.aving him [nit to death. Lucca, however, was an iiLsig- 
nilicant .-tite malving no pretf nee of rivilry, wdicreas Siena 
was an old and foniiiditble foe to Floroncc, and had ahv.-iys 
given protection to the Floicntine exiles. It was now 
very reluctantly .'.ubmiUing to the presfujce of a Spanish 
garrison, and, being stimulated by j>n>iiiises of prompt and 
cfiicacious a,5dstanc(* from Fraiicu, rose in rebellion and 
expellerl the Spaniirds in lo.'ij. Cosirno instantly Kcizcd 
the opportnnity, wrote to the emperor in terms that 
appealed to Ids pride, asked leave to attack Siena, and 
begged bv troops to ensure the .success of his enieipriise. 
Aa no immediato answi^** arrived, he feigned to begin 
negotiations with Henry I L of France, and, by thus arou.s- 
ing the imperial jealbu.sy, obtained a contingent of German 
and Sjianibh inf.'lllt^^ Then came a long and bloody war. 
Siena w'as ,b^^'>icg< 2 d fur fifteen months, and its inbabitautdi 


aided by the valour of Piero Strozzij,w ]][0 fought 
French flag, made a most lieroio resiittaniee, evehv^j^^eti. 
and children helping on the walls. But for^uhV whi|.. 
against thorn. Piero Strozzi sustained several defeats^ and ' 
finally the Sienese, having exhausted their ammunition audl ; 
being decimated by famine and the sword, were 
capitulate on honourable terms that were 
violated. . the varied disasters of the siege and 
ber of fugitives the |K)pulution was reduced from 
eight thousand inhabitants. The republicans, stiU eaj^^l 
to resist, withdrew to Moutatcino. Cosimo now tilled 
city and territory of Siena in the name of Charles 
always refused him its absolute possession. Alter 
emperor’s abdication, and the.|uccessioi) of Philip 11. 
Spanish throne, Cosimo at la^t. obtained Siena and'Pontb^ 
ferra by giving up Ida claiiQ to, a sum of 200,000 duea^ 
that he was to have received ftoiu CSarles V. 
he also captured Hontalciuo,. and- thus formed the gninij|^ 
duchy of Tuscany, but he contiau^ to govern the new sta^ 
— /.<?., Siena and its territoneS'^rBcparately from the oUb^'i 
Ills rulo was intelligent, skdfpl,. and despotic; biit, his; 
enormous expenses drove him bVimise large sums, of 
by special contrivances unsuited to the country and 
people. Hence, notwitbstandiug tho genius of its (oundel*i^' 
the grand-duchy held from the. first: (he elements of its future / 
decay. Cosimo preferred to confer office upon men of - 
humble origin in order to have pliable tool«», but he ;fd^ 
liked to be surrounded by a epurtier apstocracy on' tlie, 
Spanish and French pattern.. . As^ no Tuscan aristocracy anyfi^ 
longer existed, he created new hojoles, and tempted foreign 
ones to come by the coucesstbn of various feudal privileges'; 
and, in order to turn this artificial aristocracy to someaccounV 
he founded the knightly order of St Steplien, char^. 
with tho defence of the coiu^t against pirates, which in coursei 
of time won much honour by its prowess. He also estab^ 
llshed a small standing army for the protection of his fr 6 n« 
Hers ; but, as we have seen, he generally employed Oerju^n’.. 
and Spanish troops for his wars, aiul always hadn^fO^efj^'; 
bodyguard. At the commencement of his reign he oppoi^i 
the popes in order to maintain 'the indepemlgnce 
own state ; but later, to obtain help, he truckkd' to tho^i 
in many ways, even to the extent of giving up. to the: 
Inquisition Ids own confidant, Piero Carnesecebi, 
being accused of heresy, was beheaded and burnt in 1667;: 
In reward for these acts of submission, the po[)es show^ 
him fricrulship, and Pius V; granted him tho title of 
duke, conferring the patent andprown upon him in fidffig,' 
although the emperor had always withheld his consent , 
Finally, however, the latter confirmed the title to Cosinirfa^ 
8 ucces.sor. The measure most injurious to Tuscany 
the fiscal system of taxk, of which the sole aim wfuiii)/ 
extort the greatest possible amount of money. The CdUf' 
seiiuent damage to industry,- commerce, and agriculture wp$; 
immeiise, and, added to the .devastations caused 
Sienese war, led to their alter ruin. Otherwisa J^(i^}sn6\ 
ilid not neglect useful measures for the interior pmj^eriii|y; 
of his .state. Ho was no Mscenas, but nevet^eTess 
restored the Pisan university, enlarged that of hi^ 
tho public records classified, and also exccutrid publiit wpl^^ 
like tho iSanta Trinith bridge; , During the greftt-tnup^ 
tions of* 1.557 he turned his. whole energy to^thifr 
the sutlerm. V 

In 1539 he had espoused Elepnora of Toledo,' 
of the viceroy of Naples, by,.^ 6 m hehadseven^c^ildrou;'^ 
Two died in 1502, and their lather soon followed 
the grave. It was said thfit-pne of these l^i^Dpu 'i0l^rcia,. 
had murdered the other], then "kUtedi^by thp 
enraged father. Indeed; Cosimo was furihel o| 

having put his own wife to death; but neither 
any foundation. He>now showed siguii.o{ 
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He. was not old, bub worn by the cares uf st iie 
att^eelT^iadal^&c^^ Accordingly in 1DG4 ho resigned tlie 
jipIreAment; to his eldest son, who was to act as his 
KeuteudAt, since he wished to remain the virtual head of the 
etato), and have power to resume the sceptre on any 
In 1570, by the advice of Pius V., lie married 
Martelli, a young lady of whom he had been long 
Wlt^pnrerl. In 1574 he died, at the age of tifty-four years 
ahdVten^mpntlis, after a reign of thirty- seven years, leaving 
soils and one daughter besides natural children., These 
aoM wre Francesco, his. successor, who was already at the 
bl’the government, Cardinal Ferdinand, and Piero. 
;;.j;jfrancesoo L, born in 1541, began to govern as his father’s 
^jiieiitenant in 1564^ and was married in 1565 to the arch- 
.^nchAsB Qiovanna of Austria. On beginnin^r to reign uu 
iis own account in 1574, he. speedily mani(e.stcd his real 
^pharacter. His tfaiuing- in the liands of a Spaiiii,li mother 
rhad made him suspicious,* false, and despotic. Holding 
^veiyono aloof, he carried on the governniLMit with tlm 
'hsdkt^uce of a few devoted ministers. Ho compelled hi.s 
•i^pmobher to retire to a' convent, and kept his brothers at 
■a^distance from Florence. He loved the privileges of 
;J^wer without its burdens. Cosimo had known how to 
ihaiatain his independence, but Francesco cast himself like 
a, vassal at Austria’s feet. He reaped liis reward by 
obtaining from Maximilian II. the title of graiid-dukc, for 
^.which Cosiiifo had never been able to win the imperial sanc- 
:t$bn, but he forfeited all hidej>6ndoiico. Towards Phili[» If. 
•ie showed even greater submissivenoss, supplying him with 
;large sums of money wrung from lii.s over-taxed pei)[)le. 

held entirely aloof from France, in order not to awake 
» the suspicious of his protectors. In short, under his rule 
the history of Tuscany was reduced to a mere record of 
local and municipal events. To increase liis fumls, ho 
traded on his own account, thus creating a mono[)oly 
that was ruinous to the country at largo, and led to an onur- 
.»|0il8 number of failures. He raised the tax upon com to 
JPb'high a rate that few continued to find any profit in grow* 
:togiV:and thus the Maromme, already partly devastited 
the war with Siena, were converted into a desert, 
industry declined under this system of government; 
;jaud; although Francesco founded porcelain manu factories 
land pietra dura works, they did not rise to any prosperity 
:;Uhtil after his death. His love of science and leiiers was 
..the only Mpdicean virtue that he possessed. lie had an 
rabsAute passion for cheniistry, and passed much of his time 
fjtxi his laboratory. Sometimes indeed he gave audience to 
■Ilie secretaries of .state standing before a furnace, bdlow.s 
•in hand. He took some useful measures to promote the 
irfaia of a new*city at Leghorn; which at that time hml only 
i^ainWural and ill-sheltered harbour. The iniprovemcnt of 
,i|^horn bad been first projected by Cosimo I., and was 
;pamed on by all the succeeding Medici. Francesoj was 
’ia^||ve to his passions, and was led by them to scandalous 
and deeds of bloodshed. His examiilc and 
'h^dciof the affairs of the state soon caused a vast increa.se 
crime even among the people, and, during the first 
ipighteei^ months of his reign, there occurred no lu.ss tliaii 

e ‘ undred and sixty-eight murders. 

default of public events, the historians of this 
I ■ enlarge upon' private incidents, generally of a 
^ 0 U 8 or sanguinary kind. In 1575 Orazio Pufri, 
lig'^to avenge his father, whom Cosimo had hanged, 
•.det'e^ined* to get up a .<|Onspiracy, but, soon recognizing 
bow .firmly t|ie Modicoau rule had taken root in the country, 
UBS^ted frpih" the attempt. But the grand-duke, on hear- 
ing'' already abandoned plot, immediately caused 
HipccFto be hanged from the same window of the Palazzo 
^^hxoyUiid even from the same iron stanchion, from which 
before him had hung His t^ompanions, who 


had fled to France and England, were pursuejj and murdered 
by the ducal emissaries. Their posses-sions were con- 
fiscated, and the “Polverina” law applied so that the con- 
spirators’ heirs were reduced to [)cimry, and thp grand-duke 
gained more than 300,000 ducats. 

Next year Isabella dei Medici, Francc.sco’.s si.ster, was 
strangled in her nuptial bed by her hubbund, Faolo Ciurdaiio 
Orsini, whom she had betrayed. Piero del Medici, 
Francesco’s brother, murdered his wife Eleonora of Toledo 
from the same motive. Still louder scandal was caused by 
the duke’s own conduct. He was already a married iiiau, 
when, passing one day through the Piazza of h)t ^lurk in 
Florence, he .saw an exceedingly beautiful woman at the 
window of a mean dwelling, and at unco eouceiveil a passion 
for her. Slie wa.s the famous Bianca Cappello, a Venetian 
of noble birth, who had eloped with a young Florentine 
named Pietro Iluonaventuii, to whom she was married at tha 
time that she attnirted the duke’s gaze. He made her 
acquaintance, and, in order to see her frequently, nominated 
Jier husband to a post at court. Kpun this, Biionaventuri 
behaved with .^o inin'ii insolence, oxen to the nobility, that 
one evening he was found murdereil in the street. Thus 
the grand-duke, who was thought, to have .sanctioned the 
crime, was able to iinliilge bis pa.^.sion iinchecked. On the 
death of the graiKinhu licss in loTS he wa.s privately united 
to Bianca, and alti'rw;inls inaniLfl her juibliely. But she 
had no children, and iliis serveil tv» poison her happiness, 
since the next in ftiucc.ssiou was licr litter enemy, the 
cardinal Ferdinand. TIio l.itter nmie to Floif'nre in 
1587, and wuso.steiitatioiisly welcoiiifil by Bianca, wJio was 
most anxious to conciliate Iiini. On (Jclober I8ili of the 
s'une year, ilie grand-duke died at Ids \illa of I’aggiu 
a Caiano, of a fever cauLilit on a shooting exclusion in the 
!Mareinme, and tin; ncNt day Bium.i ul.s*» expin d, liaving 
mined her liealtli by tlni^s Diken to cure her sterility. But 
rumour as.serted that she Jiad [tiep.ncil a poi.sotied tart for 
the cardiiUil, and tlial, when lie ‘'U^]deiously insisted on the* 
grand-duke tasting it lir^t, biiinca desperately svvallowcd 
a slice and followed Ii«‘r liiisband to the tomb. 

Such was the life of Francesco ihd .Medici, and all that 
can be .saitl in his praise is tli.it lie cunc libcial eiicoiirage- 
ment to a few aitist.s, iinludiiig (iio\aiini Bologini, who 
executed for him the group of the Kupc of tin* Sal>ines. 
lie was tlio fuiiiidcr (»f the Klli/i p,dleiy, ot tl'c Medici 
theatre, and the villa id’ riali»linn; and during hi.s reign 
the Della Cniscaii acadciny w.i^ in iitutiMl. 

Fi'rdiuainl I. wa.-i thii t n - ciiilit m ii-. of .i-e w!i“n, in 1587, Ferdinand 
he succei'dcd his brother on lie- lliione. A caidiii d Irointlui b * 
age of fourteen, he had never taken hoI\ order-;, lie >ho\ved 
miicli tnet and ex[H rieiiee in the rn niaguMiciit of ecelebi- 
uMical affairs, lie wa-i the founder i.f the Villa Medici at 
Jioine, and tlie pnielia-.er of nciny priceie.s-i woiks of art, 
such as the Xiobc gioiip and many other statm-s afterwards 
transported ]>y him to Florence. After Ids accession he 
retained the euidiiiars piir[»le until the time of his marriage. 

He was in all respects Ids brother’s oppohile. Affable iu 
his manners and generous with Lis purse, lie eliose a crest 
typical of the proposed mildne.ss of liis ride,- a swarin of 
bees with the motto funtniii. He iiistinitly 

jc.inloned all who bail op[»osed him, and left ids kinsmen 
at liberty to choose their own place of residence. Occa- 
.sioiially, for political reasons, he committed acts unworthy 
of bis character ; bathe re-established tin* admini.stration 
of justii-e, and sedulously attended to the business of tlio 
.state and the welfare of his snbjccv^. ?\cci>rtUngly 
Tuscany revived under his rul^ and regained the iiidL*peml 
ence and political di'^nity that his hrnllier liad sacrificed 
to love of ease and personal indulgence. He favoured 
commerce, and effectually ensured tim prosperity ol 
Leghorn, by an edict enjoining toloratioii toVards Jews anu 
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heretics, wliich led to the settlement of many foreigners in 
that city, lie also iinpruvcd the harbour and facilitated 
communication with Tisa by means of the Naviglio, a canal 
into which a portion of the water of the Arno was turned, 
lie nevertheless retained the reprehensible custom of trad- 
ing on his own account, keeping banks in many cities of 
Kurope. He successfully accomplished the draining of the 
Val di Cliiana, cultivated the plains of Pisa, Fucecchio, 
and Val di Nievolc, and executed other works of public 
utility at Sieua and Pisa. Put liis best eiiergios were 
devoted to the foreign policy by which he sought to 
emancipate himself from subjection to Spain. On the 
assassination (1 jS‘J) of Henry HI. of France, Ferdinand 
supported the claims of the king of Navarre, undeterred 
by tbe ot*positiun of Spain and the Oatholic League, who 
were di-sniiiyed by the prospect of a Huguenot succeeding 
to the throne of France. He lent money to Henry IV., ami 
strongly urged his eoiivorsion to Catholicism ; he helped 
to persuade the i)ope to aeci‘[)t Henry \s abjuration, and 
juirsued this policy with marvellous por.sistence until his 
efforts were crowned witli Micce-is. Subsequently, however, 
Henry iV. showed faint gratitude for the beuetits conferred 
upon liim, and paid no aUenlioii to the ex[>ostulations of 
the grand duke, who then began to slacken his relations 
with Franc(‘, and showed that lie cniild guard his imkqietid- 
enco by other alliances. He gave liberal assistance to 
Philip Hf. for the (Minpaign of tlie latter in Algiers, and to 
the emperor for the war witli the Tiiiks. Hence he was 
compcdled to burden liis hubjeets witli enormous taxes, 
forgetting tint while guaranteeing the independence of 
Tuscany by bis loan-, to loreigii [uiw’ers he was iiicreaniigly 
sapping the strength of future generations. He at last 
succeeded in olitaiuing the bunial investiture of Siena, 
which S[>aiii had alwav-. con>idered a lief of her own. 

During this urand 'lake's reign the Tuscan navy wm.s 
notably incrt?ased, and did it-.elf mueli honour on the 
Mediterranean. Tlie w.ir-gilleys of the kiiighU of St 
Stephen were dl•'^|<•lteht'll lo the coast of Jkirbary to attack 
Bona, the liead.pi u tei.-> of the coivair-;, and they captured 
the. tow'll witli iimeli di>h and bravery. And in the 
following year (l»I()^) thesiine galleys achieved their most 
brilliant vietiuy in tlie an hi[>i'lago (jver the stronger llect 
of the Tuiks, by taking nine "f their vcN^els, seven hundred 
prisoners and a ,-tore of jewals of the value of 2,001), 000 
ducats. 

Co.-imo Ferdinand I. diL'l in HjO'.), leaving fuur sons, of wlioin 

■II. the elded, (.Vi-inn) II., siiri L'cilcd to the thioiie at the age 
of nineteen. He wa-^ at lii>l a-'.-'i.-ted in the government 
by his niother anil a eouiicil of regency. He hud a good 
disposition, and the lortiino to reign durini: a period 
wdieii Europe was at peai*e ami Tuscariy lilessed wdth 
abundant liarvcsts. Uf hi.-, rule there is little to relate. 
His chief care was ‘iiven to the g-ilh-vs nf St Ste}dien, and he 
M'ut them to the Drnse.-i agaiiiH the Porte. On one 

oeea-ioii lie was in\olvfMl in a quarT'd with I'h'ance. Conciiio 
Onni’ini, the Mai-.h.d dWnere, being assa-s.-iriated in 1017, 
j.ouis XI II. claimed tin; liglit of tianslerring the propei’ty 
ol the muideie'l man to De Luyne-. (N^siino u[>po.stjd the 
decision, arid, rel lining to rccoi^rii/e the confi.scalion decreed 
)•} the Frencli tribunals. demanded that (kirieini’sson should 
be aliowiMl to inherit. Hence followed rnneh ill feeling and 
niutmd rejirisal.s between the two countries, finally brought 
to an end by the iiiterverffion of the duke of fanTaitie. 

T.ike his predecessors, Co.-iimo II. studied to promote the 
prosperity ‘of IjCghorn, and he de.serves honour for ubaridon* 
irig all e,i/nimerce on his owr, account. J3tit it wa.s m» praise- 
worthy act to pas.s a. law dupriving women uf almost all 
rights of inheritance. By this means many daughters of 
the nobility were driven into convents against their will 
He gave scanty attention to the general affairs of the state. 


He was fond of luxury, spent freely on public festivities^ 
and detested trouble. Tuscany was af>parently tranquU 
and prosperous ; but the decay of which the seeds wer^ 
sown under Cosirno I. and Ferdinand 1. was rapidly 
spreading, and became before long patent to all and beyond 
all hope of remedy. Tbe best deed done by Cosirno jl. 
was the protection accorded by him lo Galileo Galilei, who 
had removed to Padua, and there made some of hiagrandest 
discoveries. The grand-duke recalled him to 'Florence 
in IGiO, and noniiiialed him court mathematician and 
philosopher. Cosirno died in February 1G21, after twelv* 
years of a quiet reign marked by no great event. Feeling 
his end draw near, when he was only aged thirty and fdl 
hi^ sons were still in their childhood, he hastened to 
arrange his family affairs. His mother, Cristina of Ldtraino, 
and his wife, Maddalena of Austria, were nominated 
regents and guardians to his eldest sun Ferdinand II., 
a boy of ten, and a council of four appointed, whose 
functions were regulated by law. Accordingly, after 
Cosirno’s death, the young Ferdinand was sent to liome and 
Vienna to complete his education, and the government of 
Tuscany remained in the hands of two jealous and quarrel- 
some w'omcn. Thus the admini.Htration of justice and 
finance speedily went to ruin. Out uf submissiveness to the 
pope, the regents did not dare to maintain their legitimate 
right to inherit the duchy of Urbino, and in 1623 sanc- 
tioned the tran.'sfer of llmt right to the holy see. They ^ 
conferred exaggerated jaivileges on the new^ Tuscan nobility, 
which became increasingly insolent and worthless. They 
resumed the practice of trading on their own account, 
and, without reai»ing much benefit thereby, did the 
utmost damage to private enterprise. 

la 1G27 Ferdinand IL, then aged seventeen, returned to 
Italy and assumed the reins of government; but, being of a 
very gentle disposition, he decided on sharing his power with 
the regents and his brothers, and arranged matters in such 
wise that each was almost independent of the other. He 
gained the love of liis subjects by his great goodness; and, 
when Florence and Tuscany wxtc cruelly ravaged by the* 
plague in 1030, he show'cd admirable courage, and carried 
out many useful measures. But he was totally incapable 
of eiuTgy as a statesman. AVheii the pope made bitter 
complaints because the board of lieallh had dared to subject 
certain monks and priests to the necessary quarantine, the 
grand-duke irisistcil on his oDicers asking pardon on their 
knees for having done their dut3^ On the death in'^iGSl 
of the lust duke of Urbino, the pope was allowed lo seize 
the duchy without the slightest op[)osition on the part of 
TiLscaiiy. As a natural consequence the pretensions of the 
Koman curia became increaisiiigly exorbitant ; ecclesiastics 
usurped the functions of the state ; and the ancient laws of 
the republic, together with the regulations decreed by Cosirno 
I. ns a check upon similar abuses, were allowed to become 
fibsolcte. On the extinction of the line of the Gonzagas at 
Mantua in 1G27, war broke out between France on the one 
side and Siiaiu, Germany, and Savoy on the other. The grand- 
duke, uncertain of Lis policy, trimmed his sails according 
to events. Fortunately peace was re-established in 1G31. 
Alantua and Mouferrato fell to the duke of NtWers, as France 
had always desired. But Europe was again in arms for the 
Thirty Years’ War, and Italy was not at peace. Urban 
VI If. wished to aggrandize his nephews, the Barberini, by 
wresting Castro and Bonciglione from Odoardo Farnese^ 
duke uf Parma and brotlierdn-law to Ferdinand. Farnesb 
determined to maintain his rights, and marched his army 
through Tuscany into the territories of the pope, who was 
greatly alarmed by the attack. . Naturally the gnftid-duke 
was drawn into the war to defend his own state and his 
kinsman. His military operations, however, were of the 
feeblest and often the zne^t laughable character. At 
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last, by means of the French intervention, peace was marie 
in 1644 But, although the pope was forced to yield, lie 
resigned none of his ecclesiastical pretensions in Tuscany. 
It was during Ferdinand’s reign that the M‘[)tuagenarian 
Galileo was obliged to appear before the Incpiisitioii m 
Rome, which treated him with infamous cruelty. On the 
deSth of this great and unfortunate man, the grand-duke 
wished to erect a monument to him, but wjis withheld by 
fear of tile opposition of the chirgy. The dynasty as well 
as the country now seemed on the brink of decay. Two 
' of the grand duke’s brothers had already died childlcs'?, and 
iDpolito, the sole survivor, was a cardinal. Accordingly 
,tho only real lining heir was Cosimo III., married to a 
; wife who held him in detestation, and did her hist to have | 
her in'|^‘ri.ige annulled or at least obtain a separation. | 

Like nearly all his predecessors, Ferdinand II. gave ! 
liberal patronage •to science and letter.^, greatly auhsl | 
therein by his brother Leopold, who liad been trained by | 
Galileo ClalilL-i, and wlio joined with men of learning in j 
founding the celebrated academy Jh! uf which he i 

was named president. This academy took for its moMo 1 
the words Provandu r riprovando^ anil followed the experi- ! 
mental method of Galileo. Formed in 1 0.*)?, it was dissol vcJ j 
in 1GG7 in consRf]nencc of the jealousies and dissensions , 
of its members, but during its brief exigence wen renown | 
by the number and importance of its works. 

Cosimo UJ. succeeded his father in 1070. He was 
weak, vain, bigoted, and hypocritical. In 1001 ho Lad | 
espoused Louise d’OrltSans, niece of Tiouis XIV., who, | 
being enamoured of Duke Charles of Jiorr,iinc, w^is very | 
reluctant to come to Italy, and spceilily detested both her ■ 
husband and his country, of which she refused to learn the 
language. She Ind two sons and one daughter, but after 
the birth of her third child, Giovan (Jastouc, Jier hatred 
for her husband increased almost to madness. She tlr^t 
withdrew to Poggio a Caiano, and tlum, being unable to get 
her marriage annulled, returned to France, wlicre, although 
supposed to live in conveiitiid seclusion, she pa.ssed the 
greater part of her time as a w'elconio visitor at court. 
Even her testamentary dispositions attested the violence 
of her dislike to her husband. 

Cosimo's hyi)ocritical zeal for religion compclIc«l his 
subjects to multiply services and processions, that greatly 
infringed upon their working hours, lie wasteil enormous 
^,sums iu pensioning converts — even those from other 
cour-iries — and in giving rich endowments to sanctuaries. 
Meanwhile funds often failed for the payment of Govern- 
ment clerks and soldiers. His court w'as composed of 
bigots and parasites ; ho ransacked the world for tlainties 
for his tablCf adorned his palace with costly foreign 
hangings, liad foreign servants, and Idled his gardens with 
exotic plants, lie purchased from the omj)eror the title (»f 

Highness ” in order to be the equal of the duke of Savoy. 
He remained neutral during the Franco Spaiii.^h war, and 
submitted to every humiliation and requisition exacted by 
the emperoV. He bad vagutf notions of promoting agricul- 
•ture, but accomplished no results. At one time he eaiisicl 
eight hundrod families to bo brought over from flu- Morca 
for the cultivjjfion of tlie Marommo, where all of them flied 
of fever. But when, after the revocation of the edict of 
Nantes, French ITiigaonots offered to ai>ply their labour 
and capital to the same purpose, the graml-iluke’s religious 
scruples refused them refuge. So ruin fell \\\m\ Tuscany. 
Crime and misery increased, .aid the poor, who ordy asked 
for work, were given alms and sent oftener to church. 'Giis 
period witnessed the rise of many charitable institutions 
of a religious character under the patronage of the grand 
dijke, as for instance the congregation of 8an Giovanni 
Battista^ But these could not remedy the general decay. 

^ Cosimo’s dominant anxiety regarded the suece.ssiou to 
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the throne. His eldest son Fordimind died chihllcss in 
17l.*l. The }>leasure-loving Giovan Gastont? was mairied 
to Anna .Maria of f^axe-LauLiibiirg, widow of a (ierman 
prince, a wealthy coarse woman wholly inimcrsed in 
domestic occu[>ations, and wliu seemed little Jik*ely t > give 
birth to any cliildrcn. After living with In r fi>r some time 
in a Bohemian village, Gi(>van Gastone. yielilcd to his 
dislike to his wife iiinl her cuiiiifry, withdrew’ to France, 
and rnineil his health by his excesses. AflL-r a brief return 
to Bohemia he tinally .se[»arated from his wife, by w'honi he 
had no family, 'rims the dynasty was diKnned to extinction. 
Co^imo had a [Kissing idea uf reconstituting the Florentine 
republic, but, this design being discountenanced by the Kiiro- 
[Mian [M)wers, he determineil to transfer the siiceessioii. after 
the death oft Ho\an Gastone, to his sisterAnna MiiriaTiOuisu, 
who in fact survive.! him. For this juii[)osc he [iropo-sed to 
annul the [)atent of Gharlcs but llii' powers ol)j(*cted to 
this arrangement !iK(», amlby the treaty of 171 S tlie qiiad- 
iiqile alliance of Germany, France, Fiigland, and Jlolland 
decided tint Farina and 'rineany shuuM dc.scend the 
Sijani.'sh Intaiite J>on Cark)‘<. 'I’lie giiind-iluko made 
eiiergciie but fruitle:v-> pmte.st*^. 

Cosimo nr. liad [>:n.<ed his eiehtietli year at the lime r.i.. van 
of his decease in Oclober I7L*'b and was siu’ceeded by his 
son Giovan Gistmie, then .‘ig“d li ft y lliree. 'I’he mnv 
sovereign was in Iml liedili, w»)ni out by ilis.'^ipation, and 
liad neithor nmbiticui ium- upt itiide ifi* ndt!. llis throne 
w'ds already at tin* ili'-jms.d t'f foo ijn [»o\m i.s, and his only 
thought on a-’Cendiiig it w.in to u*l' uu -tiiimtli emuigli to 
pass the lemainijcr <*l lii> d.i\s in en|n\ ment. He di.^nus.sef^ 
the spies, parasites, anil bi-jols that li.id foiiued bis latbcr’s 
coiiiL, abolished the [nuision.^ given tocoiiMuis, Mipprc-'seil 
several taxes, and [iroliibiti'd the oruani/.cd es[Honage e.'^tab• 

Jished ill the lamily cinF*. lie uidied to live and let live, 
and liked the pe,o[de to l)i‘ amuMil. Fverv thing in faet 
boro a freer ami gayi'i* a.^jiect uieler bis leien, and the 
Tii.scuns seemed to feci iviievved att:i. bmenl for the (.Iv nasty 
as the moment of it.•^ extinetinu diew in ir. Ibit tlie grand- 
tiuko was too feeble and iiie.qMblr to in euinplisli any real 
inqirovenient. Hiirroiindeil by lm} ainl di'..'^i[»ated young 
men, he entru.^ted all the car'\s of govnnmenr to a certuiii 
Giuliano Danii, who drove a prolitaljle timb- i>\ th(‘ sale of 
tillicos and piivileges. in lids way all lllitl^^ vveie in the 
hands uf i*<»rrn[>t imliviiliuil.'> ; while llm grand duke, com- 
[Kjlleii to pa.^s the greater p.iit of Ids time in bed, vainly 
sought <liversion in tlie (oiiqiany uf bulfiMtii-', and was 
only tormented by jiereeiving tli.il all tin- vv. rld disiniseil 
of his throne vvitlnnit e\L-n a'^king ld-> inlviee. .Ved when, 
aftiT [U’olonged o[)p< >-al inn, he Imd le-.miietl liini..elf ti> 
ae<*e[»l l)ou(\irlos a.s In.s .^iieei .-’.•’Oi, the letter led a Spanish 
uiiiiy tn the conquest ol N.q'le-', :in evriil allei w.iids lead- 
ing to tin* ]*e.ic'e of IT^'o, by whieli tin* 'rn-i-:;n .sncfvsbiuu 
vv IS traiisfeiTt'd to Francesco lb, duke ot Lnriaine, and 
liuAr.ind of Maii.i Therrs.i. Cmv.in Gastone was finally 
obliged to sidunil even to ti^G. S['ain witlnlrev^^ her 
garrisons from 'ru.^eany, and .\nstrian soldiers ti»<>k their 
plaeo ami swon*. fealty to the grand duke on the nth of 
February 17o7. Ho ex[)ire«l vui tlie tUh .Iiilv of the same" 
year. Such was the end of the \ouiiger l>ranch of the 
Medici, wliich had found Tuscany a [iro.‘;[»erons <()untry, 
where art, letters, coinniercc, indu.sliy, and agriculture 
tloiiri.dieil, and left her poor and decayed in all way.s, 
diaincd by taxation, and oppressed by Iuwn eonlrary to 
every principle of .sound economy, duwiitrodilen by the 
clergy, and burdened by a weak ami vicious aristocracy. 

(’iippoiii, (hlla Ittpu/jUictt di Finn.r, Flni.-nte, 1875; 

HosNm*, Lift' of furniio dri Lif' c/ A<«) A'.; Alfivd vou 

ItiMiiiuoiit, Lornnu dei M^iit /, il Miujnifcij, b« i}».''n-, is? I ; (lalluzzi* 
i^forot did (tmnduaitn di 7n.s*(Vi7w d •juri-nm tH Ctusa Medici^ 5 
Vols., Floivnee, 1787; A. von Ileaiinn»nl, ilcschtchti' Tv^i'onaA seU 
d. Ktuh d. /ioi'fnt. Frciitualcs^ ‘2 v<(ls., tlotlja, 18741. <P. V.) 
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1 ILW OF MEDICINE, 

biibjictuf therapeutics, and thorapeiitics is dependent fot 
Its Hcientific poaitiou upon the completeness of the theory 
ol diseases, or pathology. 

Disease is the coiielative of health, and th{i word ia not 
oajuble of a more pt netrating definition, h roni the time of 
(*alen, hoNvever, it has been usual to apeak of the life of the 
1 )ody either as pror tiding in accordance with nature (k<M^ 
^(cni, sunndim twin) am) or as oNerstepping the bouoda 
of nituic (Trapa <^iW, jyreUer naiwam). Taking dteeate 
to U a dtfitxion tioin the lind^of health, the first requiaiie 
of iiif dicine IS an extensive and intimate acquaintance*. with 
the noim of the bod) The normal condition of t^ia 
!•> ca[iible of bfing determined without ambiguity 
the absenre fiom its structures and fnmtiuus 
disfi'^o hitherto known The etructuie and funcUoMw 
th body form thu subject of enntomy and physioloi^A . > 

Physiology IS, stiKtly speaking, the science 
which IS Kara fftianv, or hpmudwtn, naturavi^ and it A n 0 ui 4 ! 
to siy that the theory of diseases is based uiK»n phy^ilUii^^ 
Ihit, although all tliat was iroidied in the 
^tVtr (naUira) may be clai|;ncd as tboi^ isub|eel^thNr o( 
physiology, yet, in the ordmaxy connotation of 
physiology divides the empire with anatomy* 
logy the functions of the bodj^^are usually assigned^^ljmth 
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its fom and strnetnre. . Bat, aa a matter of fact, 
ni6. stmetores and functions of the organism arc nut 
tiffpanbla j ^ itmcture is correlated to function, whether 
dormant, or extingnished, and in like manner 
.'Cunotion .is the twin notion of structure. In the ultimate 
analjfsia neither term means anything without the other, 
afid beth together mean life. It is owing mostly to its 
!teihe that physiology is supposed to have a preponderant 
interest *for the theory of disease; the* word anatomy is 
^ not well adapted to carry its own half of the structure- 
!jMtd>fanctioa dualism. Both iu the historical development 
in the logical connotation, a.natomy is os much 
!ijfU|S0Qiated with the living and moving body as physiology 
'ft^lf ; but its etymology has always been against it, and 
it haijtbecome more and more difficult to retain for anatomy 
‘ anything beyond the techhlt^itieB of the dissecting-room. 
The subject of geaeral anafeiny has for the most jiurt dis- 
appeared from modern textbooks, its place being taken 
',.bjr histology, which deala»VW the minute structure of 
simple tissues, and, 'in a mder acceptation, with the 
^^nor anatomy of all the organs and parts of the body. 
'^Histology, like ariatomy^' batf a somowhat technical or 
descriptive rMe assigned' to it; and it is now mainly 
UTider physiology that thet processes, activities, or living 
, mechanisms of the body .fi&n\to be considered. The deve- 
lopment of the body whole, and of its several tissues 
and organs, .forms the subji^t of embryology ; many of 
the physiological types of diseased proceaseis, csiiecially 
.the cellular, are discoverable' in the embryological period. 
For the period of developmej^t, m* arbitrary separation has 
been attempted liUhertp between structure and function, 
^and embryology h, in itheblry at least, us much physiolo- 
.'gical as anatomical. The development of function is a 
fegitimate and even desirkble subject of scientific sttidy, 
and'a more distinctive pla.co is probably awaiting it in the 
:£dt{ire; but so indissoluble does the union of structure 
land function present itself in the period of genesis and 

K 'h that the function has hardly as yet come to be 
cted from the structure, or the structure from the 
^unctidn.. 


f The theory of disease rests, therefore, upon physiology, 
‘with Its more or leas technical adjuncts. Pathology is all 
tiiat physiology is, with the engrossing and difficult element 
of perturbation, deflexion, /or' shortcoming added. By 
i[^{rttie of this element of deviation from the line of hcaltli, 
pathiilogy is a discipline apUrt, with an abundant literature 
of its own, and with separate academical institutes and 
.'Chairs. But pathology is also a discipline apart by virtue 
of. concepts iwoper to itself. A great part of the theory 
disease deols with changes. Or defects of structure und 
rj^^nrbations or failings of function, which may be intri- 
difficult to analyse, but are still w ell .ritliin sight 
I'^tSie line of health. Such are the common diseases of 
' (Mgaus and systems — the inflammations, catarrhs, 
Jdejrifierations, hypertrophies, and functional dcrangoments 
'w$aout lesion of the res^liratory, circulub -y, nervous, 
^gepif^urinary, locomotor, and cutaneous sy.^teius. C\)n- 
'stitttfioivajl or general diseases belong olso to the province 
‘"^4^perfutbatipns from the physiological eor.r.se, -such 
Maseit as chmrosis, leuksemia, diabetes, gout, rlicuniatlsni, 
rickets, Addison's disease, exophthalmic goitre, 
‘ \|he febrile state. , Attain, congenital dcticiencies or 
uon-cancenuis tumours, and the repairing 
no other laws, than those of devLlo^H 

IneM piid growth. 

with those exainpleis the catalogue of physiological 
'djs^e^is'.exhaustcd. > We are left with a vast residue of 
which have always bulked, largely in the popular 
carried the most terrible associations with 
fiadk are the peatileijeos or diseases of peoples : - 


the plague, sweating sickness, cholera, yellow fever, 
typhus fever, relapsing fever, typlioid fever, dijihtherio, 
small-pox, measles, scarlet fever, influen/n, dengue, Such 
also are the cancers, consumptions, leprosies, .and other 
loathsome infections. This cnornimis residue is more 
than the half of disease, and the delinition of disease or 
the scheme of pathology is brought to a test in finding 
room within its scientific categories for sufh nmliulics as 
those. The popular jiiiagination in all countries Ii-.is per- 
sonified them ; medicine in its metaphysical period has 
regarded them as entities or things in themselves; and it 
remains to be seen in what way or to wlmt extent medicine 
in its scientific period will bring them within the category 
of perturbations of the physiological life. 

In considering, for a rnonuMit, where to place cancer in 
the pathological sclienn*, we shall arrive at a point of view 
from which the relation of the acute and chronic infections 
(or contagions) to di-;e:isi s of the physiological order may 
be contempIatiMl ut lea-^t [»rc»visionalIy. Taking cancers, 
in a generic sense, to mean tninoiir.s that have acquired or 
are j^ossessod (»f nv.dignuncy, we find (hat such tumours 
have many point.s in common with simple tumours, — that 
they have grown out (»f llie ti."^ne'5 of particular organs or 
parts under [»:irlieul:ir (t‘uncrit*n:il) rircninstances, and that 
they may, in ironcnil terms, be traceil back to that point at 
which they left tliu line of health (see J^M’fioLooy). The 
tracing back *)f tumours along the i>hysii»l"gical track is 
often ditlu“nlfcand laborious; but theie. is no tumour of the 
body whose origins are. not ;it length discoverable within 
till) limits of [►hysiologiiMl action. 'I'hat wliieh makes 
.any tumour a enneer is something over and beyond; 
it is a remarkable acquired piopm-iy t<f ie(»rodiiciiJg its 
structure in manifolil copii;.s, or of inf' itmg the organisin 
of which it is ils^df a part. TIu' tumour thus becomes a 
semUindcpemlLMit power widiiii the body: it may be said, 
in a political figure, to Inive ae(iuire.i •ittlnuunn/, or to 
li a VO become In. A due con^ide^ation 

of such a pheiomeiii)!! as tlje iiifeelivene^s or canceroUhness 
of some tumours will sati-^fy one that there roe concepts in 
l»:itht)logy which carry the in\e-'tig,itoi eiitiiely beyond 
pliysiological bounds or out of sie.ht »»f the line of health, 
W'hich bring him face to fm'e wirli tin' noliiui of a disease 
as a thing in itself, and which thus ctm-^titute a i*oculiar 
subject-matter. Then; is nothing tli.it we know among 
biidogicnl phenomena alloge.tlnr aiiah^nii.', to tlie semi- 
independe.nce wliich an integral ]'ait i>f the budy, or con- 
dition of the body, manile-ls toward- the. urgaiii^ni us a 
whole, and tli.it, too, .vtrlctl^ in n -^^eet its acquired 
devious or rebellions habit. 'Die janiihar •lefinition of 
disease , fst r(f>t /•?-.» 'f/* nitnrn,n, wliieli embodies 
the notion id' divergi'iice. Iroin tlie line of In altli, makes no 
iwovision for an acqiiiu <I autoiinmy of n morbid btate ; and 
that definition has to be ^'qijdem uited b\ another, which 
will recogtii/o tin* j)(»s>ibility of a di.-euse becoming a thing 
in itself. The old detinithui of Hchnont, wnrhua est 
i'ns renie mhsisit ns in aj»j>ears Xo satisfy llio require- 

ment ; but tliat definition, altheiigli it grew' out of tho 
phenomena of disease as obseiwcil in fevets, was made too 
general, and li.is now as^vunalions that uie too exclusively 
ontological und metapliYsii’al. The .supplementary definition 
.slionhl be us l.ir us possible in tho terms of the principal 
definition; and we shall pro\iile best in the pathological 
scheme for Mich a disease as cancer if, in addition to the 
formula m(»rbn,< fuf vita pnvfcr luitnnnn, w't' construct a 
secondary formula, inorhns cst virnm in. virt>. , 

The notion of autonomy acquired b\ a morbid stuto 
implies, naturally, a iyc-:iutonoinous stage of tho disease, 
which had been ii mere perturb at ion of tho norm of tho 
body, capable of being measured by the physiological 
standard. The autonomous stage and the i<e^-autonomous 
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Ftagcs wliich may ho demonotraleJ, in imlividual cases, 
for caiioL'is, are a philosophical necessity for all other in- 
fective diseases that are inarkcil hy inurplioh>gicul features, 
or by structural characters rooted in and growing out oi 
the pro[n‘r textures of tlie b«)dy. Thus the peculiar skin 
eru[»tiun of small [»ox, which is communicable from person 
to person, along with a distincti\e course of fever, must 
ha\e had pre-autonoiiious antecedents (not altogether his- 
torically vague) in ccitain casual conditions of the skin 
and associated constitutional distiirlKince, which had re- 
ciirretl and become inveterate, and had so attained to a 
degree of individnility or a i«oint of autonomy at which 
they began to be pr(»pigatcd as an organic unit. Again, a 
second group of infcctiuiis’, exeniplifioil by glandeis, bovine 
tubercle, sin l '•ypliilis, aie rooted in deeper textural pro- 
cesses wliifli liave been at one time (and may still 
be) set n[> iiy the casual (»[>eration of oidimiry causes, ami 
at length became tlie (‘ccasimi of infective mimicry. It 
is not so easy to picture (ami it is m»t ditliciilt, with 
a modern dominant si-Iiool, to ignore) the casual morbid 
conditions or ordinary jihysiidogical peiturbalions unt t>f 
which powerful infections like cholera, t\pln*id fever, (»r 
yelliiw fever may lia\e arisen : but if the rise and consoli- 
date ui of their aiUtuiomy be a subtle or even niitraeeable 
history, yet llitre are di-ea-'Cs, sucii as ilvseiitery and 
erysipela'!, wliiih are apt to uecur both as casual or 
.spontaneous conditions ami a> specific infections side by 
side. Ophthalnii-i i'i an example of a [•urulent catarrh 
which is const .intly an-ing 'A in Kgypt from local 

cam-jCs in a mm infective ncinner, and }et has become, on 
at lea^t one meinoraltle occasion, ii powerful ami widi‘- 
spread infecti-'n for Diitisji tionp^ letuining fioiii that 
country ami for tli»' home girii^oi.s for many years subse- 
quently. Infe. Li\i pmaimoni i in e sttb‘, ami nioie rarely in 
man, is .in an.iloj’..ii^ ea***. In such an episode \s«‘(»bH*rve 
lilt* iii'tual li'C <.t dl-iu-r lilt* r.oiny. Again, all tlie in- 
« fectiMj liisL.iscs li.i’. e d 'gi'.' s rf iiji» I 'ity, at one extreme 
of \\lii<?ii tiieie nui-'t <--cui- t);.' v.iiJdang i«>int of their in* 
fecti\c* 'property : and tlnt.M* grauatiousof infeetivene.^s are 
nowlc're m"r.* i.i'ticeibl" than in llm rLlitiiiiof cholera 

cic'b r.iic diarrii-i i. Further, the r»ni iikable group of 
clini'.uic fe\. H are not c nnmnnicibl • li..m person to person 
(^e«.* Mm.'vIMm: in tli .t aij-j b^r the ic*asnii that 

the liabii'ty ol the palrrti^ anUliing but exhausted by 
one atta :k, tla.y aie exarnph > lever- witijtait autonomy. 
There is jct ou" <.f the intcrtioji^ that may myt be piotit- 
ably stiniicil from the ['i.nit of nilw ot ir-, a;it(»iiomy, and 
of its mor^, or le-s ol^-cuie ]■Ic-al;tl•;l(n^ous stage. That is 
a p.'iTit of vi. w fi-.iii v.hicli im ri tic* jK'-tilei.ce.s and other 
S[)».c;r] * d:>e:o't s m iv b; icganbd as rorniiig williii. the 
jjh\ 'lolugi 'al catcL'oiic'. Th" I.Jig' o-'idue of di-eases, 
whi-'li leopj th ;n j <*'i t u 1 1 < o. i' i; > «»; tlie ]di} siologic.il 
lib-, may slid be ji-iiod by n.iL'Ual descent to tlie cla.s.^ of 
sin. pie [".r t’.rb,iti':ii if we r;in sliow lor them liow their 
autonomy wa^ anpiired, or what wa-. their origin a.s di.vcase- 

ci. s. 

1’[i“re i- an e-^ ib’l i: i pi .. <• in tlie history of nif.dieim*, 
and tfoTe l a^i.t ilc i i r. to b>- room in the difinition of 
<li-(M— . b-r cpifi' n;i • o:pbi>- d - of ]»uo Iy p'*ychical diseased 
state-, sUch a- tic: <l u j- ujidro. ( Jhjf and the 

bfy-’ cni^ad* s : th-- < pi :■ nrf dpfn*'ion </t such morbid 
ttate.s is bc-t aifprouf h»-.i trom the jioint of \icw of an 
ac,jiiirt;d autonomy /'lAed id-.i; and an infectiM.* mimicry. 

Tlie i.jiy.siological d^'linitiof (,f di-easf, wn,hnii *■}>( rUn 
•jiryfir vntmxnn, afford- no | l o o b»r para-ilic diseasi-w. 
Howcvl , the supplerneiitarv toinniln tlmt has been jiro- 
posed to meet the case of i^.e.- (fisting autotioim»u>ly 
in the body, rnorhu^ esf nrnm m vlro^ will meet the 
ca,-e of i>arasitic disca.sefl also. Acec»rding to many patho- 
logi.-its of the present generation, the whole class of pesti- 
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lences, fevers, and specific infections generally are caused 
by certain species of minute parasites invading the body; 
uccording to one form of that hypothesis the distinctive 
charactfid or specific marks (morphological and other) 
t»f those di.si*ases are neither mure iior less than the 
approjiriatc effects wrought upon the textures and fluids 
of the body by the re.-^pectivo species of parasites. Ih 
this way tho great group of infective diseases, which 
are apt to be tbo stuinbliug-block of a scientific d'iifiiiition 
and logical scheme of disease, are easily dis])osed of by 
placing them beside the otherwise insignificant group of 
parasitic diseases. AVhether nil or any of those diseases 
are due in a sense to the invasion of parasites, or wholly 
caused by parasites, are questions that naturally fall to bo 
M'ttled by a careful sifting of a mass of evidence ^hich ' 
ha.s already proved to be peculiarly rich in opportunities 
fur mistake. It may be expected that the facts of infective 
parasitism and the fact^ of acquired disease-autonomy will 
in the end find their place in a common theory of specific 
diseases, which might be expressed in terms of the physio- 
logical formula motbus est vita naturam with the 

rider moil ns eH vintm in r/co, 

'fhe theory of remedies, which forms the second division 
of the science of medicine, is chiefly based upon pharmaco- 
logy or toxicology. If pharmacology be considered as nbt 
co extensive with toxicology, it will be taken to be in great 
part pharmacographia, or the systematic il^scription of 
articles of the materia mcdica — their source, preparation, 
physical pn)[>erfcies, and the like. Toxicology is in itii 
general sense the investigation of the physiological action 
of ilrugs, a science which is largely dependent upon experi- 
ments on tlie lower animals ; in a more technical senso 
toxicology relates to the effects of poisons and the art of 
detecting them (see roisoNb). The physiological action 
of drugs is the key to their therupeutiral action. Thera- 
peutics has been defined us “the ilihcovrry of the means 
l*y wdiith a .system of forces competent to eliminate any 
given perturbation may be introduced into tlie econoniy.” 
Tlie adaptation of remedies to diseases i.'^, In jujever, greatly 
wauling in precision, and continues to be in largo port 
empirical and traditional. It may be objected to the 
above definition that all diseases are not reducible to tho 
category of “perturbations,” and that there is a certain 
scientific ju.stificatioii for tlie doctrine of specific.s. llesidea 
the article.^ of tlie materia niedica proper, agcncie.s such 
as electricity, baths, sea-voyage.s, and changes of cliiimto 
generally, enter into the consideration of therapeutics, and 
two of those form the subject of special departments, viz., 
elcctro-tlic?rapeutics and hydropathy. Ilegimen and diet 
are also important factors in the treatment of disease; 
accoiiliiig to a contention of Hi]>pocrate.s, it was in the 
dietetic tjccd.s of mankind Fiat the medical art had its- 
origin. / 

Sfthilivhloiiii of Mi dictnf: as an Art and DUciqdwf, — The 
medical art [ars vinlemli) breaks aw'ay at once from tho 
unity of the theory of diseast While there is but one 
bully of pathological doctrine for either sex, for every period • 
of life, and for every region end part of the organism, 
the practical art divides itself into deparlm^mts and isulv 
depart men ts. The most fundamental division is into* 

internal and cxtcnuil medicine, or into medicine proper 
and surgery. The treatuient of w'onnds, injuries, and 
deformities, with operative interference in general, is the 
.spcc.ial department of surgical practice (the corresjxmding 
parts of i»alhok)gy, including inflammation, repair, and 
removable tumours, are sometimes grouped together ns 
.surgical pathology) ; and where the work of the pryfession 
i.s highly subdivided, surgery becomes the excluBure py- 
vince of the surgeon, while internal medicine remains U> 
the physician. A third great department of practice i» 
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formed by obstetric medicine or midwifery, and witli 
ohstetricB there is usually associated gymixjology, or tiu* 
diseases peculiar to women. Diseases of children are the 
subject of a voluminous separate literature. Dermatology 
^diseases of the .skin) is an important province of practice 
w^iich, like the diseases of women and clnldnui, pertains as 
much to medicine as to surgery. The greatest of the so- 
called fjj>ecial departments of practice is ojiliilialmology 
(diseases and injuries of the eytj). i/uyngology is u 
department that owes its existence mainly U^ the invention 
of the laryngoscope, its spc(!ial province being tlie treatment 
of the inllammations (ordinary und .s|>ecitic), tumours, and 
the like, to which the larynx is liable in enmmon with other 
parts. Diseases of the car (otology) form oven a more 
restrRtod department of practice, owing to the <‘omparative 
inacccs.sibility of the chief part of tlic. organ of liearing. 
The congenital condition of deaf-mutism may or may not 
be taken as falling within the province of tho last-inoiitionrd 
subdivision. Dentistry or odontology is extremely limited 
tu the range of its subject-matter; but it affonls grc.at 
opportunities for retincnients of technical skill, and it is 
given up to a distinct branch of the j)rofi ssiun. 

The care of the weak-minded and tlui insane (psycho- 
logical medicine) is an integral i»ar: of medical practice, 
inasmuch as it is concerned with diseases of the iicrvnus 
aystem and with numerous correlated states of other 
organs ; but* it occupies a unique place by reason of the 
engrossing iiitorost of the subjective phenoniena. IFaldtual 
drunkenness is also a subject of s])ecial treatment. 

A state of war, actual or contingent, gives occasion to 
special developments of medical and surgical juactico 
(military Ii\gieno and military .snrgory), Wfmnds eausiMl 
by pr<)jectile.s, sabres, &c., are tlm s|»ccial subject of 
naval and military surgery ; while under tlie head of 
military hygiene we may include the general subject of 
ambulances, the sanitary arrangements <»f camps, and the 
various forms of epidemic camp sicknc.ss. 

The administration of the civil andcriniinal law involve^ 
frecpient relations with medicine, and tlic professional j 
mibject.s mo.st likely to arise in that connexion, together ) 
with a summary of causes cv^chres^ iirc formed into tlie 
department of medical jurispnidenee. It is the practice 
in Orcat Britain to call independent medical evidence on 
both sides of a cause, whether the proceedings be ci\il or 1 
criminal. I 

Tflie system of life assurance is based njn)!! the co-opera- I 
lion of the iiKMlical profe.ssion. Iferedity, cnn.vtitiitioii, and 
diathesis are here the chief subjects of geiiLral consiilera- 
tion, while prognosis is the skilled faculty specially called 
into play. * 

lidatlons of MeJirinc to (he Bothf /V/V/c. --The statutes 
of the Lnited Kingdom which 'have din'ct relation to 
medicine are (1) those relating to the public health ; (" 1 ) 
those relating to lunacy (and habitual drunkenness) ; (d) 
those relating to the statn^i of the medlciil jjrofes.^imi, to 
dentists, and to pharniaceuCieal chemists ; (1) thost; relating 
to restrictions on the “ practice ** of anatomy and physii»b‘gy. 
There are besides, several statutes in which nn'dicinc is 
concerned ii^ircctly, — such as the Pt)or Laws, the Prisons 
Acts, the Shipping Acts, the Ilegistration of llirtli- aial 
Deaths Act, the Sale of Food and Drugs Act, tlie Sale of 
Poisons Act, the Factory and Workshops Act, tlie Arfi-.in^’ 
Dwellings (Metropolitan) Aot, the Rivers I’olliilion Pn-- 
vention Act, the Contagious Diseases (Animals) Act 
(1878), and the Public Health (Water) Act. 

3. Most of the statutes relating to the public licallh in 
l^nglafld and Wales were consolidated by an Act of lS7d, 
tfce Acts relating to the metropolis being ex-cepted ; there 
are separate statutes of about the same period for rreland 
and Gotland. The system of administration is by local 
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I ranitary authorities, in correspondence with ^ic local go\< ni- 
iiirtiit boards in London and Dublin a ml tlie lM»anl ut 
supervision in Edinburgh. The boiinl in London Ims a 
medical department, consisting of a <*lii« f nnvlic.d oliiccr, 
assistant medical oliiccr, and insjjccturs, uhile tin* Dublin 
and Edinburgh boards are profe.ssionally advised on a some- 
what ditferent system. Tlie sanitary authorities lliroiighout 
the United Kingdom are divided inti» rural, mban, poit. und 
metropolitan (sanitary and nuisance); tlicy me fornn.*d (»ut 
of pre-existing bodies, either tlie corjjoiulions i>f cities 
and towns, the imi»rovcinent comnu'^situicr*-, m’ tlu' local 
authoritios. A medical ullicer of health is attacliod to 
most of the several saiiitiirv authorities, or to tlie eonibiin d 
sanitary autln)rities of a large district : his duties include 
making reports on the death-rite ami the causes i«f 
mortality, tlie demineiiilion of nuisances and nnwholcsume 
dwellings, \vt>rk.diops, iVc., impiiiies into tlie locsd caii.-es 
or favouiing circum^tiim es of epidemic outbreaks of discasi-, 
measures t»> prevent the sini*atl of contagion (by disinfec- 
tion, isolation, and otlicrw ise), find otlier more occa>ional 
duties arising under a vaiiely of statutes. Kach sanitary 
autlioiit}^ is n'ljiiircd by law to appoint an iri'^pcitor of 
nuisances, who jaactically can ics out the instructions of 
the medical oHi(‘cr wln ii then- i-. laic. 

Tlie Vaccination Acts fconsitlidal 'd lS71)arean imj'ort- 
ant part of the public li(*alth law of tin* kingdom : Ilu*y ary 
administered by tlie lt»c.d go\ i nnnriii board, for llic nu)*^t 
[Kirt through the agency of the medical ]»ioli:.ssion at large, 
but in some populous parishes by means of public 

vaccination stations. J‘l^^l‘cutiolL■^ nnd' r the Act.s an* insti- 
tuted by the parochial aullioiities. '1 lie [aacti ’c fuinn'rly 
(ami not unsucce.^sfully) rcMU’tid loot iiioculaliug with tlie 
j small pox lias been made a. ciiininal oil* la-e ; but liieie is 
[ still much uncert duty as to tlic tlieni^ nf \ac( in.jtifn, ami, 
ill particular, as to the n•^:itio^| v.i cinia in vain'li. 

, (’Mhc,r statuU'S wliicli were m-l c- ui >lida‘ ed m I’ublic 
I HeaUh Act of l^7d an* llu' lui Act, lie* ( 'mit igious* 

I )iseiises Act, and the (^uai autui* The lir>l ot these is 

administered by a dcj>ai I uicnt c»f tie* luam* with u 

medic'.d iiis[)ector. 'I’lie s"i‘ ud ilxal ai d lelates, 

under a too gmicral lith*, t<> tie* i- Lulaii-Mi o! j-i oslitulion 
in certain garrison lowm, lli-* ui'd>*r th-e act beine: 

nppoiiitidby tlie boanl a lmirallv or flu* -'••cretary »*f 
sliite for war, ami the adiidiii-ti\jlii-n otl i 'wi '* caiiicd out 
by tile police. 

The ijuarantine law s siand in tlie sninewhd .iuonudous 
position of .statutes \\ liicli il i> i:o’ tliic.i-li!. d'..‘']rihh‘ to 
rct»ea!, w bile U't llie\ an* stripped I are m all llu ireve. utive 
niachiiiery. Tiie (^iiarantiiu* Act eiii la* --ct in im.iitui, as 
occasion arises, by an order of c ^uih iI : ],(.t nnly, huwever, is 
there no olliciul iiicilicil advi<*e :it. llu* ’ '[to.-alof tin* privy 
council, upon wliicli action under llui ael miglil be taken, 
but there is not even the (iaim*w«>ik i-emaining (except the 
ghost of a (piarautiiie si it ion on the Motlierbank between 
rurtsmoulh ami the Isle of W iglit) of the once con^'iderable 
<|uaraiitine cslablishniciit. b\ wliicli tlie provisions of the 
\ct nuLrlit be. enh»rccd. On (lu* (»ther hand, poit s-initary 
autlioriti'*.s ciijj»y ccitdii limited [»o\veis iiiuler tin* I'liblic 
Health Acts ol’ isolating xesscU an i vine’ with eoiit:ejit‘im 
.Sickness on board. A i]uar.iiiiim‘ at Biiiisli poii^ lJa‘^ imt 
been ] ml in ft»ri‘e. for many years, opird«ais bein- ilivided 
us tv) tlie abstract etlicac*} ami suit iblem-ss of vpiarantim* 
ino.isurcs tv> prevent the imj»oit ition ami tidfusieii of 
phuiue, cholera, or j’elinvv fever (.see (^i \ i; \.N'[ im:,'. 

.Numerous instances liaving occurrcil ot ifu* extensive 
diffn.sion of .scarlet fever, typkoid fever, ami diplitlieri.i by"* 
means of milk, the pMvy council ha§ i^^sued an nrdei. under 
the Contagious Di.seai^os (AniinaL) .Act of 1S7S, called tlie 
Dairies, Milkshops, and (W.sheds Order, with tin* object id 
enforcing extreme cleanliness in tiie prenusi^a and appiir- 
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tcimncciS of tlv tiiilk trade, and particularly of guarding 
against the well known liability of milk to take up eflluvia 
existiug or arising near it. The order of council having 
remained iiiuperative, it is pro[)osed to deal wdth tho 
inalter by a new Act of rarliament, to be administered by 
tbu local government board. While cows* milk has thus 
been recognized by the sanitary law as a carrier of certain 
of the human contagia, the milk of diseased cows, and 
mure especially of tuberculous cows, continues to be sold 
with impunity, tlio alh'gcd Communication of tubercular ■ 
disease from the cow to man being difficult to prove to i 
the satisfaction of the legislature. Tho want of coiistaiit ! 
supervision of the slaughter-houses is thought by many to 
be a serious defect in the sanitary law of tho country ; 
and there is doubt that much Hesh of diseased animals 
(especially the tuberculous) is sold merely as inferior meat. 

Faltlic Jf iiK't idw f]f fht: Vnif-'d S(aO's. — Qu«"<tions of jiiiMic 
heiiltli in the L'liikMl States ronie uiuUt the emnnion luw and the 
statute law. In the larger pint <»r tlie Tiiion tin y mo subject to tho 
coiiiOu»u Jaw only ; in a certain ninnhcTt)! the States there is statute 
law; and there has been sitj«T 1^7l♦ a iiatiunal bnard of ho.dth and 
a quarantine law cstibiished hy At t i»r(\>iij^ress. (MMieiall vspcakin^, 
the public health piocediirc of the I’nired States Millers fioin the want 
of origan ization. l)eci*'iensal < oinnujii lawrehiie i*hiilly loiiuisaneos, 
and to the recovery ol tlmna^es i.»r b»,s eau.-s.'d b\ the same. Tho 
first attempt at stidiite law was .m Aet ol bMlG creating: a iiietio- 
politmi .sanitary tlihtriet .anil b.aid <f heallli for tho eily of Mew 
York ; in 1869 a boaidof he ilth was eiv ited by the .State lci;ishttiiro 
for Mjussaehnsrtts ; the Di^triet i»t rolimibia obtained its board of 
■ health in 187U; and other Stales liave Ibhowi d at intervabs, so that 
there, are now at lea-t nineteen Sta’e boards of Jicalth, ]S\*\v York 
Stale and Pennsylvania lia\ini]: lealth b.MivU only for their respec- 
tive cajuiabs and other in nvidnil t«n\u^. Pnvi,b.s the municipal 
hoards m tliose States, tie iv, au V'-ry ii*w otliera for towna in the 
Union, and .still h-wer for ( oanlies. The powers ami .mdivity of the 
boardaof liealth arc vriy vaiioin ; ti-- -M.i-^aolniselfs board has powers 
amounting to that of a eomt, ^siliIe the innetiou of several of tho 
State boards is hardly more than advi.>on. The sanitary statutes 
made by the St.ite li ifislatnres .ire in some eases vi ry numerous. 
‘Wliercver que^tionsot liuarintine for y» Ihov lcv«-r have .nrisen, us in 
Louisiana (Sew (hi* .in> , (i< agi i, and .\1 duma, tin* Staleboard ot 
health has aequired \ig e.;»' ai I l.as nilist'd popular .mi piiort, in tho . 
capitals at b-ii in n>'.,tof ll.e Sial* s /'//.-• is tlie ordinary ‘ 
fcelingtowMi'd i thii bo ird .i:,d its op* r.jtions. Tliemedienl profe.s.-ion 
ill eaehSr Ue is ]a"-Nr bi!. and t lie State medieal so«dety 

ii» not uiifu qiieijtl} in fi S' i.ii-otlki.il enjui* \ioii with the .sanitary 
board ; on the otle r u .nd, i is .lile-.r- d that, tin- unlbrLaiialc.seet-iiiaii 
dillereuees in luedi ‘in- !►;>. M-uted « hiolly by li<iimiopath} ) buveon 
sevenl i.isioji.s ja'ev.aii' d ’ ^ n-rni.iti ui oj'a .''tatc boipl ot liealrh, 
or have tended to il.e .eui-.n of a b-.ard aln ady «‘xi.>tuig. 

It M a charge also se., tin"! b" ad •> •-! h, ,il: li, or at li-a-i ag.iiii.sl those 
ill the great poit! .d tbit lli'-ir i He i« ney is a]»t to h« 

impdred by il.f' iLm in'!‘’.aiit jijliii-al lon'.id'-i.itious 

in hUcli m.ittej^ .js m.d.ing ot ap[» inrneoi-.. 'I'li- step 
towardsa lialU'Ji.ij jmhij’h’ b'.niaw wa./or».db\ f In- A' I (.ipproveil 
od March 1.*'7'.'' "lo euL tiio iut lo.ln. tion of inh . tioua or con- 
tagiou- db'M" s th' riiii- I M.ite-:, and to < ■ 1 1 1 li -.ii annional 

loinl ofleailii," Th'- ’ '0*1 i on '.f -i V( n imijibil.s ai-pointctl 
by tile prfil»f<t .m. 1 of I'lir ofii.-i dv di to led fiolii the jUiblie 
departments of State 1*' duf:- - .-re. “ to obt iin iMlormaiion upon 
ail nritii'M iifh-Liing the ]-ur he In-aith, I-* :id\i-e tin- several depart- 
meuts of the otjvr. urn- n?", tie- e\f. ii{i\* s fU the veral States, and 
iht coTiiini-i ue.! " of tlie Di-tj! to! b’i.lunjilia, on all ipiestions .sub- 
ifiitte l to th*-Mi, i.rwde re'V' r, in ’he (o ifoonid llie bo U’<1, .sUch udvieo 
mav tcinl K# i'i» 1 \> " 1 .MTn.'i ;.:i 1 rnp: -v-m-'iir ot tie- public h«*allh.** 
Quarantine w.i" r<» b. a -.jjc » it idin i ol tie* bo.iul's attention, 
t;.-.j>eei.uly tie- ♦ -,* il ' i - hoi-ni , if ]i<»"il.b-, of a 1-deial tjuarantine 
Hvstem wiiiiji v.-o./. i I ?}ie bejirjjijate (v>rjjij,ei.' ial inteii..st.s of 

the *^everal Slat* - .u. j : - t[eii>. A (jUai intino la;^ parsed in 

1879 provides tii ft .d! s* ■ is < oniiiig fifOii any fop-ign ];<jrt wliein 
contagious or inte- te.'is li-. , i ■ i-r. shall obtain a. bill of health 
irom tl»f: eonsui.'ir <»fni • r '.f ir.- r:i.t< d .^ta?>es fit the pfit of hfiiling. 
Ono of the princiy»fd fuii' t.ons of tie* national board of health hitherto 
lias been to inHtitiito.v ien:!l;c ifepjjnes into the uaiwro and causation 
ofdiscav-'s of mtional nn|)orTfiJi' e, s.ieh as malarial fever. Among 
the ack’ owlo^ged desifleraU in the national .s»initary law of tho 
^^Unitefl ..I .ties file a unifurm eari vim/ oiit of the practii c of VHixrijia- 
lion -ihfTo is no vaecination law in e. :tuin StatcH, and in otbera it 
if- irupetfeetly applied -and a uniform systijm of registration of 
tfirtha and deaths. .Sc® Tiowditeh, Puhiic Jlfffficnc in Ainerica^ 
V>qnh4!r vHh a of Avicriran SnvHary Lim (by Pickering), 

liost'in, 1877 ; lii'Jings, intrwhietion ll\j(fnn\tn‘nd hillie Healthy 
edited i>y bu';k«(hng. ed., kondon), and in the TrunnaUims Ihs 


ItitcniaL Medical Ccnnms^ London, 1880, voL iv., toot 
Hciilth.’* 

Public Health Laiff cf other C7(mn(n’«5.— In France there ir er* 
council of health for each district, coniijosed of medit^ pruor ^ 
titioners, phanuacdsta, viiginoors, and other ex|)Crts, its f^ictioii ; 
being purely advisory with I'espcct to nuisances, unwholMidiUe 
dwellings, scliools, food, drugs, epideiuics, and the lik^ Tho 
executive |H)vver rests with the prefect (to. bo carried nut by die/ , 
police), and is olteii nut put in motion oven when adviceVia’iC 
tendered. » In Paris thei*e are two heads of oxoculive, thoi()refeet o^^x 
tlie Seino and the profeetof police. The minister of agriculture..' 
and commerce is rcsiionbrhle to tho chambers* lu Prussia 
a certain amount of bureauemtic care of the public health underdid!;" 
ministry for ecclesiastical, educational, and medical atjairs. 
minister is advised by a scientific commission 
J)qnUation fur das Mcdicimlmsm ) ; and there is a.,8ub6rffixiM 
boanl for each province, and a medical officer for each dlstrtfet.^^,' 
or town {KreisphysOcas^ or Sta^hysikus)* Kumerous c^renceAjf 
against tlie public health are defineo^^in tho code, and penalties Sited 
(see Kulenberg’a work, taken from official sources, JUoa McdiiAmt»'A 
umni in /Vc/<.s.vrn, Berlin, 1874). * -'j/ 

2. The lunacy laws have been fully treated of in a'V 
special section of the article. iKSAjfiTY (<2^.v.). By an Ack ^ 
uf 1879 habitual drunkards hayf been placed in a positionVr 
somewhat analogous to that of lunatics, and there ara now . 
existing certal^ licensed asylums for their detention, . ^ 

3. The Acts relating to the status uf the medical 

sioii are known as tho INf cdical Acts. The principal measfifre^ f 
passed in 1858, created a body b£ twenty-four, called t^e 
general council of .medical education and registration ; by V'. 
a subsequent Act the council revived a cha/lcr uf incor*' 
poratioD, so that it might draw up, and become the publishet . 
and proprietor of, a list and description of officinal.:- 
drugs, which should be called the Briti.sh Pharnmcopmiay'v 
atid should supersede previoos ' pharmacopoeias. The 
principal duty of tho medical council is to keep a register ;* 
uf qualified medical practitioners.. The preamble of the / 
Act by which the medical register was created assserts the'^^ 
desirability of those in want of medical aid being able / 
di.^tinguish qualified from unqtmllfied practitioners; 
those whose names are on tho register are alone presumably 
qualified. To be a registered medical practitioner 
u certain positive legal status (right to sue for fees, 
appointments, give certificates, tkc.) ; but there is tiOtMu||' 
in the English Taw to prevent any person whomsoever (roW: 
practising medicine and taking fees, provided he dock not' 
a.<sunie misleading titles. Those who are entitled (im.payf^; 
nicntof five pounds) to have their names inserted in tob^ 
medical register are graduates, in medicine or somiy ' 
of the universities of tho United' Kingdom, iicentifte^^' 
members, or fellows of the Royal Colleges of Physiciona 
burgeons in London, Dublin, and Edinburgh, licentiat^ 
follows of the' Faculty of Physicians and Surgeons of/ 
Glasgow, and licentiates of tho Apothecaries’ Hulls ot 
London and Dublin., The obuneik consists of the^ replfO:':' 
sentatives of tb().se bodies, of. six crown nominees, au4V 
the president The medical council possesses cort))^/* 
judicial and executive powers over tho names oii ^itS. 
register; if, after duo inquiry, a registered p^<^itioiier 
be judged by tho medical council: to have been guilty of ^ 
infamous conduct in any professional respect, tho me&cal.' 
council may, if they see fit, direct their registrar 
tho practitioner’s name fromythle register. <Tha 
council keeps also a register i(uDpubliBhed) of' r 
students ; whoever has pe^ed a‘tecognized;examK|i, 
arts and has forwarded a cottlj^te signed by.a\| 
of medicine that ho begun tha '^ 

medicine, is entitled to havei'hia i^ ^terod\ii^ 
register of students of medieme^ witK tiie data of Itiiv 
mencement The object of ^6 fiudente^ ^^ter ii ht^ely 
to provide a common and ebnVettipnt of 

commencement of medic^ study, and, by 
the fact that tho examination in arts bapit,|)iup^^ 

The medical council owes ita title 
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powers possessed by it of visiting the 
of the universities and corporations, and 
powers of visiting tlio medical schools. 

Tfe cpducil may, if they see fit, rei>ort to the privy council 
’any. ’deficiencies ^t^^ they may have discovered in the 
' teadbiiog or examining, and the privy council may proceed 
^lo;ftrSher' steps. But, beyond publishing the reports of 
visitations, the medical council do not appear to 
vhavp. occasion to put the machinery in force. The 
has not otherwise interfered to prescribe the subject- 
the minimum standard of medical cducadon, 
^^id^ough there has been at least one unsuccessful attempt 
Oovernment of the day to establish a uniform 
^^iliw'mum. By an Act of 1876 parliament has interposed 
affirii the principle that women are entitled to become 
i^fn^tered practitioners of medicine. 

Under the Uefitists’ Act. of 1878 the profession of 
^ oentistry acquired a legal status corresponding to that of 
medical profession, the* general medical council having 
^\fshsrge of its register also. ... 

f'''.VjPharmaceutical chemists are now licensed under an Art 
■^ pjas^ in 1876 ; since that date licences are granted only 
those who pass either the minor or the major examina- 
f'iiion of the Pharmaceutical Society of Qrcat Britain, a 
; PWmacy Act for Ireland (1876) having corresponding 
^provisions. 

Midicai^ Profesmn m otJinir Countrlea. —Jn tlio United 
S^.States there are usually no roatiictions \i\mi tlio practice of 
^•ittodicihe, and in only a few of the States has ilic inodicsil profession 
f/wy legal standing. The ordinary medical title is tlial ot <loctor of 
\tl(imicino, and that dogreo ia confeircd by a largo number of institn- 
.^iibna after a curriculum of study that varies much in leagtli, and 
exauunations that aro c(|iially various as tests of prolicicnc) . 
France the medical profession is divided into two grades : thuso 
the higher grade are all doctors of medioinu of thu facnltu.'S of 
Lille, Kancy, Bordeaux, Lyons, or Mmitpellicr; those in the 


lower grai le arc offu'lrrs lU .nanU. I ri ( icrniany I lie ri:jli t to practise is 
I'lmlerred by a state licence gr-ant’d on pitssing t\\if f>faaU‘€^nmft^\ 
the cxaiiiiiiatioD, which is almost entirely oral .iml praetieal, may bo 
passed in stages at any one of tlio universities in the empire, the pro- 
teAsors of anatomy, jdiysiology, ami p;itliologi('al anatomy being 
jiractically cj: exaniiiicrs, while the otliei e.\aiiiineis nre very 

fmiuently also profe-ssors in the modical faeiilt y. The staafa-fj’uini^ii 
Is usually pa.ssed before tlio candidate seeks tfie degiee of duetor of 
medicine; that degree is almost always taken ]>y tbohe wlio p:^.-> the 
examination for Uie state licence, ami it is usnallv c f.iib iiMl alt. r a 
more or lc*8s tbnmil examin.ition of the candidate beloic the m» di({il 
faculty, and on tlic aiiproval of his thesis. In AUsliia, the light to 
practise is carried by llie degree of doctor of incdiiine; (lieu* is no 
separate state lioeiice, nitd no examination except that of the iiicdh al 
faculty of the univer.sitie.s (see Hillrotlds Lchrcn and L rtu it d<r 
7nf'flidnischrn jyisscm’ha/Cen, Jlerliu, 1876). Inmost C’ontiiieiital 
fouiitiies tbrrii are penalties directed in effect nguinst ]iiaetisiiig 
incdicino williont the state licence, oi the tiiiiversily digiee c<jui\ii- 
Icnt thereb), ami in Krjiiie(3 the law’ now extends to resident fon ign 
]»ractitioncr.*i who liave (jiialilied only in tlicir own country. The 
regulations for the pr.actire of pli.u iii.icy in llcTinany and other (.’oii- 
tinental couiitric-i have l«mg oun of ,i ve ry Rtriiigcnt kind. Tlie 
training and lii-ensing of miih\ive', is also under state contiol. 

4. lia^lly, the state bus iiUcriKised to restrict the 
“practice’' of aiiatoiny and physiology. By tlie Anatomy 
Act of i(S.‘»2 (anienilcd in 1S71) licences are required for 
schools of anatomy, a*; wl*)! as licences for teachers, “to 
practise anatomy. ' Licensed leaidiei-s of aimtomy are 
empowered to iTceive Mibji cts for di.'‘-fctj(m under certain 
conditions. The Act is admiiiislcnd by the lioine office, 
with a staiT of four inspectors of anatomy, one for the 
metropolis, one for [•rovinciul medical schools in England, 
and one each for Ireland and Scotland. The Act restricting 
tlie practice of phy.siology i.s tin; \'i\isection Act of 187(1; 
ills intended for the ])roli'ction of \ertebr:ite anim}d.s liaVde 
to 1)0 employed alive in physioloi^icid expoiiments, and it 
re.sorts to a controlling mindiincrv of lic.-ence and inspection 
similar to tluit of the Anatomy Act, ami under thu same 
Government dopartmeilt. fe. e.) 


PART IT.^HISTORV. 


history of modicine falls naturally under two heads, 
l^imight'bo conceivably written from two different points 
It might be a history of the medical profession 
rW A history of medical doctrine, — in otlier words, the 
fi^i^ory.K'Of medicine 5u its relation to society or in its 
to science We shall here deal diielly with tho 
:^i^iy of medical knowledge, remembering also that the 
of anatomy, .of physiology, and of surgery arc 
with in the articles referring to those subjects. But 
|w^l ;wore trenchant limitation is necessary to pri»scrve 
^^She unity of tho subject Attention can be given to so 
i^uph only of*the history os is directly anlccudeiit to ami 
rjj^dis tip to the medical science of modern Europe. Tor 
purpose^ tho history of medicine mu»t start with tho 
period of Greek civilization. 

'! as Portrayed in the Uomeric Ponna , — In the 

I eiata. speiety pictured W Homer it is clear that 
has already had a«nistory. We find a distinct 
Lw4^^nized profession ; we find a system of treatment, 
y in regard to injuries, which it must liave been 
li)ng experience to frame; wc meet witii a 
fiibucp of parts of the body substantially the sumo 
[ to Daremberg) as that employed long afterwanls 
^ ._^|ings.of Hippocrates; in sWt, we find a science 
which, however imperfect ha compared 
pf later times, are yet very far from being in their 
; The Homeric heroes themeelves are ropresenied 
Mf.hiirihig considerable skill in surgery, and as able to 
,^jalftend ; to . ordtnaijr wounds and ityuries, but there is also 
jWgijroititbdmial represented by Machaon and Podalirius, 
of Asolepius, who are trehted with groat re- 
appear, top, from iht^thiopis of Archinus 


(quoted by Weh’kur and tli.it tlie diitiis of these 

two were not [ireci^cly tlic same. Mnehaons i.;}-k more 
especially to heal injiiri'*s,\vliih.‘ roihil’uiii.'. had icccnt d from 
liis father tho gift ol rL*oo!/rii/iiig wlmt v\a>< imt vi.viblc to tlie 
cye,andlemiing what could iu»r he healed. ’ In oihi-r words, 
u rough iiidir.ition i.> sccriuf tin* sepaMtio:! i.r ni«*diciiic and 
surger). Asclepiim appear^ in llumt.'! .i^ :i 'I'hcr .s'diau king, 
not as a uotl, ihniigh in l.iP r liuii s divim* linmun*' were 
J»aid to him. ’I’lidv i-; no .-'i;^n in llu- Ifuim iic’ poems of 
the suboiiliii:iti'>n of no iliciio; tu nligion wliiih In m’CII in 
unciL-nt I'^iiy[it and India, iht mo pne-ts chaiL^cd, ms they 
wore in iho-c couiitiics, wiih iimdical fniict ions,- all cir- 
cumstaiico.N which throw giuM* douht.N on the loinmonly 
received opinion that medicino dori\cd its luigin in all 
countries from ivli-iou.s uh.si rvanns. 

Although thu actual or-rani/ation of mediciuo among 
the llomoric Greeks was thus ipiite ili.Ntliict from religion, 
tho worship of A.scle[)’i ^ (v»r J'.sciilapius) as the god of 
healing dLMu.imls simui notice. Thi.s cult spieud very 
W’ididy among the (Ireek.s ; it Imd great civil important’, 
and lasted even into Christian times ; but there is no 
, reason to attribute to it any s[)ecial ciuiiiexinn with 
I the development of the scieucu or profession of nie»licine. 

; Sick persons lejiairod, or were conveyed, to the lemplc.s of 
I Asclcpius in order to be healed, just as in modern times 
I relief is .sought by a devotional pilgrimage or from the 
' waters of some sacred spring, and then as now 4be healing 
intluenco was sometimes sought by de]nily. 'J'he sick 
person, or bis representative, after ablution, prayer, and 
Baerifice, Nvas made to sleep on the Hide of the sacrificed 
animal, or at the foot of tho statue of the gi>d, w hilc sucrcd 
rites were performed. In his sleep (iiuxibatio, tyKoi- 
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ar/rris) the aj^'jropriate remedy was indicated by a dream. 
Moral or dietetic remedies were more often prescribed than 
drugs. The record of the cure was inscribed im the 
col limns oi\wulU of the temple ; and it has been thought 
that in this way was introduced the custom of “ recording 
cases,” and that the physicians of tlie Hippocratic school 
thus loiriit to accumulate clinical experience. But the 
priests of Ascle[>ius were not physicians. Although the 
latter were often culled Asclepiads, this was in the first 
place to indicate their real or supposed descent from Ascle- 
pins, and in the second place as a complimentary title. 
No medical wiiting of antiquity speaks of the worship of 
Asclepius ill siali a way as to imply any connexion with 
the i»rdin.irv art of healing. The two systems appear to 
Lave exi.'^ted side by side, but to have been distinct, and if 
they were ever united it must have been before the times 
of w'liich we have any record. The theory of u dcvcli>p- 
nicnt of (Jreck medicine from the rites of Asclepius, though 
flel’emled by cmin“nt names, must accordingly be rejected. 

Devdnpmt Df of I lit' in finnr. - It is only from noii- 

niciiical writers that anything is known of the development 
of medicine in (Jreoee before the age of Hippoeratos. The 
elaborate collections made by J)areinberg of medical 
notices in the [)Oet'' and historians illustrate the relations 
of the pri»fession to society, but do little to prejuire us for 
the llijipocratic period. N«»r is min h importance to be 
attached to the intluence of tlie ]>liilosophical sects on 
medicine excpi>t as regards the selinol of Pythagoras. That 
philo.sopher and .several of his sin’cc->si»rs were phy.sicians, 
but w’e do not know in what rd itioii tliey .stood to later 
medical scIrmiN. W»‘ nui.Nt thcr'-fore hasten oinvard to 
the age of PeiiL*lcs, in wliicli ni[>pocrates, already called 
“the Great/’ was in medicine ase<an]»lcte a representative 
of the high''st etforts of the (Ireek intellect as W'cn3 bis 
contenipurarie^ the gieat ]«]ulo>oplier.s, orators, and trage- 
dians. The niedic.il ait as wc now j)raetise it, the 
character of the pliN-ieiaii a.'' we ie.»w understand it, both 
date for us from 1 1 i[»pfHT.itr-<. The Jii.^lilication of this 
st'item nit is found in the literary collection of writings 
known by his name. Of the>e c« rtalnly in my are fitl.sely 
a.-'-Tibed t'» the hi't'»rieal 11 i[qt<irrat* of k’os ; others are 
almo.'-t as ceitainly luliily .^o a-eiibed ; others again are 
clearly wurl;'^ of Jiis .‘‘chonl, wli'-lln r from his hand or 
not. But w liieli are to be reL^ardcMl as the “ goiinimi works ” 
is still nncert.'iin. and aiithorilie.^ are coritlictinLT. There 
are clearly twji sdiouN ri'pre^ented in the collection,- -that 
of Cnidus in a. -in ill proportion, and that of (/i»s in far 
tlie l.irgcr nurnb-jr of tlie woiks. Tlie latter was tluit to 
which llijqioeriites belonged, and where lie instruction; 
and at?cor4liiRrly it may b* tal:en that w'oik.*>of tliis school, 
when nut obvi'/U'ly of a ditlVrenf are Ilil'l •ocratic in 

doctrine if nf»t in aetu il aut!ior.-hi[>. 

JUppnri'^iti ' ///^’. -- 'Idle (ir-t grand cliaractcristic 

of Hip[)o(aMMc nie,di'‘iii'* is the hiudi conception <»f the 
duti^^s ami status of tin* ph 'ii'i.aii. shown in the celebrated 
“Oath (;f HjppfH iMte, ” and eb.-\\ hen-,— (apially flee from 
the iny'=tiei'ni of a pri«.*-thood and the vulgar ]»retension.s 
of a rm're.aiaiy eiaft. So inatiin d a |>rofe->ion-jl .sentiment 
m.iy }r*rh.}- hive been more the growth of lime and 
organization tlian tie* W(>rk of an imlivi«lual genius, but 
Certainly cori‘ -pohd' witli Ihi* character univer.'ally attri- 
buted t») llippoei in*- liirii-clf. d’he second great quality 
is the singular arti-tic .-kill and balance with wdiicli the 
Hippocratic phy.sician u. »*d such materials and tools a.s he 
pos-eH.sed.* Here we rciogrdze the true Greek crcixj^pocrcvi;. 
But thl- irtistic conipleter/;ss w*as clo.sely connected with 
the third cardinal virtyie f)f Ilippor r^tic medicine, — the clear 
recognition of disea.«e as being equally with life a proce«.s 
governed by what w'e should now call natural law.s, w’hich 
could be knd^ n by observation, and which indicated the 
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spontaneous and normal direction of recovery, by following 
which alono could the physician succeed. In the fourth 
place, these views of the “natural history of disease” (in 
modern language) led to habits of minute observation 
and accurate interpretation of symptoms, in which the 
Hippocratic school was unrivalled in antiquity, and Jias 
been the model for all succeeding ages, bo that even in 
these days, with our enormous advances in knowdedge, the 
true method of clinical medicine may be said to be the 
method of Hippocrates. 

The actual science of the Hijipocratic school was of 
course very limited. In anatomy and physiology little ad- 
vance had been made, and so of pathology in the sense of 
an explanation of morbid processes or knowledge of diseased 
structures there could be very little. The most valuable 
intellectual posse.ssion was a large mass of recorded observa- 
tions in individual cases and opidemirs of disease. Whether 
these observations were systematic or individual, and how 
they were recorded, are points of which we are quite 
ignorant, as the theory that the votive tablets in the temples 
supplied such materials must be abandoned. 

Though tlio Hippocratic medicine was so largely founded 
on observation, it w’ould be an error to suppose that dogma 
or theory had no place. The dominating theory of disease 
was the hmnnnily which has never since ceased toinfiuenco 
medical thought and practice. According to this celebrated 
theory, the body contains four humours,— blood, phlegm, ‘ 
yellow bile, and black bile, a right proportion and mixture 
of which constitute health ; improper proportions or irre- 
gular distribution, disease. It is doubtful whether the 
treatise in which this theory is fully exi»ounded (irtpi </»rcreo« 
tlyOfnoTTov) is as old as Hippocrates himself; but it was re- 
garded as a Hippocratic doctrine, and, when taken up and 
expanded by Galen, its terms not only became the common 
property of the profession, but passed into general literature 
and common language. Another Hippocratic doctrine, the 
iiilluenco of which is not even yet exhausted, is that of 
the healing power of nature. Not that Hippocrates taught, 
as he was afterwards reproached with teaching, that nature 
is sufllcleiit for the cure of diseases ; for lie held strongly 
the eilicacy of art. But he recognized, at least in acute 
discasc.s, a natural proccs.s which the humours went 
through, — being first of ell ennky then passing through 
vortiun or dige.stion, and finally being expelled by resolu- 
tion or iTisis through one of the natural chaiinels of the body. 
The duty of the pliy.sician was to foresee thc.se changlSf, “ to 
as.Kist or not to hinder them,” so that “ the .sick man might 
conquer the di.sease with the help of the physician.” The 
times at which crises were to be expected were naturally 
looked for with anxiety; and it was a caldinal point in 
the Hippocratic system to foretell them with precision. 
Hippocrates, influenced as is thought by the Pythagorean 
doctrines of number, taught that they W’cre to be expected 
on days fixed by certain numerical rules, in some cases 
on odd, in others on eve;i numbers,- -the celebrated 
doctrine of “ critical days.” *Tlii.s false precision can have 
had no practical value, but may have enforced habits of 
mimito ob.-jervation. It follows from wdmt has been said 
tliat j/rofpiosftty or the art of foretelling die course and 
event of the di.sease, w’as a strong point with the Hip- 
pocratic physicians. In this they have perhaps never been 
excelled. Diagnosis, or recognition of the disease, must 
havo been necessarily imperfect, when no scientific 
nosology, or sy.stem of disease, exi.sted, and the knowledge 
of anatomy was quite inadequate to allow of a precise 
determination of the seat pf disease ; but symptoms were 
no doubt observed end inter|)retcd skilfully. The putee 
is not spoken of in any of the works now* attributed 
to Hippocrates himself, though it is mentioned in other 
works of the collection. 
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In the treatment of disease, the Hippocratic school 
attached groat importance to diet, the variations necessary 
ill didereut diseases being minutely defined. Medicines 
were regarded as of secondary importance, hut not iiRglected, 
two hundred and sixty-tive drugs being inwitioned at 
different places in the Hippocratic works. I Hood letting 
was* known, but not greatly practised. Tlio liighcst 
importance was attached to applying all remedies at the 
right Tnof^iont, and the general i>rin(;iple enforced of 
making all influences — internal and external — co-operate 
for the relief of the patient. The priiicii)Ies of treatment 
just mentioned apply more especially to tlie euro of acute 
diseases ; but they are the most salient characteristics of tho 
Hippocratic school. In chronic cases diet, exorcist*, and 
naturaltinethods were chiefly relied upon. 

The school of Cnidus, as distinguished from tliat of Cos, 
of which Hip[)ocra#es is the representative, appears to have 
differed in attaching mure importance to th(^ difffrences of 
special diseases, and to have made more use of dnig^. A 
treatise on the diseases of women, containod in tlie 
Hippocratic collection, and of remarkable practical value, 
is attributed to this school. 

The above sketch of Hippocratic medicine will nnke 
it less necessary to dwell upon the details relating to sub- 
sequent medical schools or sects in ancicait times. Tlie 
general conceptio.i of the phy.siciau’s aim and task 
•r-emained the® same, though, as knowledge incrcasiMl, 
there was much divergence Imth in theory and pmetioe, — 
even opposing schools were found to be di'vtdoping some 
part of the Hippocratic system. Direct op[Hments (»r 
ropudiators of tho authority of Hippocrates were rare, all 
generally appealing to his authority. But, iri'icn.^ibly, the 
least valuable part of the Hippocratic work, tlnalicorv, was 
made pennanent ; the most valuable, the practical, nculected. 

J\j8t-JlipjK)rrafic — After llippocrat(*s (ho pro- 

gress of medicine in Greece does not call for any s|KTial 
remark in such a sketcli as this, but mention must be 
made of one great name. Though none of Ari'^totle's 
writings are strictly medical, he has by his n-^earches in 
anatomy and physiology contributed greatly to tlic pi\>L!iv.ss 
of medicine. It should also bo remcinb.Mcd that he was 
of an Asclepiad family, and received that par! ly medical 
education which was traditional in such families, ainl also 
himself is .said to have practised medicine as an amateur. 

, Moreover, his works on natural history dollbtlc^s lurtheriMl 
the t}#)gress among tho Greeks of sciom os trilaitary to 
medicine, though tho only specimens of .sutli works 
which have come down to us from the Peripatetic school j 
lire those of Theophrastus, who may bo consideml the ' 
founder of tlMc scientific study of botany. Among liis I 
encych)piedic writings were some on meilical subjects, of ! 
which fragments only have been preserved. The Peripatetic 
^ School may have been more favourable to tho dcvLlopnicnt ! 
of medicine, as of other departments of natural knowl- vlgo, ; 
than any other ; but there is no evidence that :iny i>f the 
))bilosnphical schools had in4>urtant inil nonce tin* ]>io- 

of medicine. The fruit of Aristotle’s teieliiiej: and 
example was seen later on in tho schools of .\le\.iii«lri.i. 

The Contui*)^ after the death of Hippocrates is a time 
ajmost blank in medical annals. Tl is probable that tin* 

. science, like others, shared in the general intellectual 
' decline of Greece after the Afacodonian supremacy; but 
‘ the works of physicians of tho period arc Mlmo>t entirely 
lost, and wore so even in the time of Galen. Galen 
classes them all ns of tho dogmatic school ; but, whatever 
may have boon their characteristics, they arc of no iinport- 
' a»ce in iho history of the Bcioricc. 

Alexandrian JSchoof of Medicine, — Tho disper-ion (»f 
Greek science and intelloctnal activity through the world 
by tbe conquests of Alexander and his successors led to 
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. the formation of more than one learned centre, in wliich 
j medicine among other sciences was represented. Peiga- 
j mum was early distinguished for its medical sclionl; but in 
I this as in other rcsi)ects its reputation was ultimately 
. effaced by the more brilliant fame ot AlexaiuTiia. It i.s 
I here that the real continuation and deveioiunent ot Hippo- 
■ cratic inedicino can bo traced. 

I Jn one department the Alexandrian sjIidoI rapidly sur- 
I passed its Greek original, namely, in the study <»f anatomy 
The dissection of the human body, of which some doubtfuk 
; traces or hints only are found in Greek time.-, was 
I assiduously carried out, l>eing favoured or even siuiLfestrd 
i i)erhaps by tho Kgy[>tian custom of disembowelling ainl 
j enibalining the bodies of the dead, d’here is no diadjt 
j that the organs ncro also examincfl by opening the bodie.s 
j of living iier.MUis,- criminals condeiiined to death being 
given over to the aiiatuini.sts for tliis purpose. 

Two l uiinenl names stand in tlie lirst rank as leaders 
of the two culie.-t seliools of medicine uhieh arose in 
Ale.xaudria, lleiophilus and jM-a-i.-tratns. 

irer(*[diilus was a Greek of (_'halev*don, a i>iij>il of tlic 
Schools both of (’os and of Ciiirlu^. Ho was especially 
noted for his |)rofound researches in amitomy (see vol. i. 
p. and in the knowledge, ami ]iracLicc of imaliciiio 

lie appears t(» liave been eipially reiiowiiid. He professcil 
himself a clo''e adlicient of llipjtocrules, and ado[»te,d his 
theory of the liumoiirs. lb* alsr» made extensive n.^c (d* 
drugs, ami of blei iling. d’iie ii j>ntation of Hernpliilus i.s 
atte.stod by the. fact that four cim.‘>ub'i aide [)Iiysiciaiis wrote, 
works about him and his w ritings, and lie is further spcd^eii 
of witli tlni llighe^l rc.-pect by Gah n and (Vdais. jJy tlie 
general voice of the niedic.d woild oi uiitiipiity Jjc wa.s 
pluceil only set'uijii to J lippocral i-s. 

KiMsjstiatns Wiis the eonti nuMir.U} and rival of 
Heiophilu.s. Tdtth* is kn(»wn of hi- lile. except that he 
spent Komc time at the e»>uil of ^^ll•ncus Xicater at 
Antiocli before coming ti> .Mex.indil.i, ;{nd tii.ji Je- i iiUi* 
vated anatomy late in life, after lie h id uk* ii ii]» lii- al.odo 
in lli(* laUi'i* eily. IlisminnionN Wl•n^s aie al -» alnn>.-t. 
entirely lost, fiaLimeiits (>id\ bcine ph-eivid by (J.ilen 
and others. ha'aNist rit u^, in-te id of bdloxv ine Hippocrates 
as Hen»philus diel, depieci ited liini, and s. mis to h-ive 
b**en ratlier aLfgies.-ive and indi iM-iidcnt in I', vnw^. He 
appe.u*.s ti> have leaned to im cliuiiiMl exjdane.lion-' uf the 
symptoms of disease, a.-^ w.i- i^jMcially tie* iriM* with 
inllammatiun, nt which he g.ive tlic lii.''! i .itn.nal. t liuugli 
iu‘ce.s.sarily inad»*nii.ite, tln t'iv. 

The two scli(»«>]> I niiipo-rd of tlic fr)lio\\eis of llciophihis 
and Mr»-i-tr.itus le.-peet im ly King ilivnlcd littwem them 
tljc medical woild ot Alcxandi i.i. 'Klie n.imes of many 
prominent nieiubeis of both seits have Keui presei \ ed, but 
it wuuhl be U'-de-s to repeat them. The H ei ophilisis still 
iwerenced the memory of 1 li[ipocraie>, and wrote numerous 
ciUai.U'ntarie- on liiswvirk-. 'I’liev pi educed many eminent 
anatomi''ts, but in lli(M‘nd seuu to have become lost in 
tlnorelieal subt lei les. and tt) h.ive mainlained too high a 
standard «d’ Iiti‘rii\ cull i\ at ion. d’hc M'lnud of Krasistrat us 
was Ic.ss dI.'^tin■J•ui.dled in anatomy than that of llerophiliis, 
but ])aiil mole attention tv> the special sympU^ius ol 
di.'<ea''es, and employed a great vaiiety of ilrugs. It was 
longer-lived than liiat of I leiopliilu.s, for it still numbered 
many adherents iii the iM eentiiry alter C'hrist, a tmtuiy 
after the latter had become i*\liiii‘t. 

Tlie Krasi.strate-ans paved the way ba* wind was in muiuj 
respeet.s the most im[»ortant seliool wliieli Ale.\;^iidiia pro 
diiced, that known as the empiric, wliit li, tliougli it ieci»g- 
nizeil no iiia.ster by naqio. may Tjc e(Uoidevcd to have been 
founded by riiiliniis of Cos n.i\), a pupil of 

Ilcrophilus ; but Scnipion, a great name in aiiliquitv, and 
Glaucias of Tarentiuii, who traced the eniijrical doelriue 

\Y. — 101 
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back to tbe wj-itings of Hippocrates, are also named among 
its founders. Tlio most striking peculiarity of the empirics 
was that they rejected anatomy, regarding it as useless to 
iiupiire into the causes of things, and thus, as they con- 
toiided, being the more minute in their observation of the 
actual phenomena of disease. They professed that their 
whole practice was based upon es:[>erieDco, to which word 
they gave a special nnaning. Three sources, and three 
only, could experience draw from : — observation, history 
{Le,y recorded observatii)u), and judgment by analo|{y. 
These three bases of knowledge were known as the. 
•tripod” of the empirics. It should not, however, bo 
forgotten that the empirics read atul iiulustriously cum- 
inented on llie works of Hippocrates. They were extremely 
successful in practical matters, especially in surgery and 
in tile use of drugs, and a large part of the routine know- 
ledge of diseases and remedies wliicli beeanio traditional 
in the times of the Uoman em[)iro is believed to have 
been derived from them. .In the ‘Jd century the school 
became closely eoniiecte- 1 witli tlie philosophicul sect of the 
Sceptics, whose leader, Sextus, wa.s an empirical physician. 
It lived and tloiiri.shed l.ir beyoiul this time, when trans- 
planted to Rome, nut less th:iii in it.s native Alexandria, 
and appears to be recogni/j.iblo even up to the beginning 
of the Middle Ages. 

If we look at the w’ork of the Alexandrian schools in 
medicine as a whole, w’c mu'^t admit tliat the progress 
made was great and permanent. Tlio greatest sorvico 
rendered to medicine was undoubtedly the systeuiatic study 
of anat(»iiiy. It is cK-ar tli.iL tlie knowledge of function 
(physiology) did not by any mcAiis kcc[) pace with the 
knowledge of structure, and this was protmbly the reason 
why the importunt sect of tlie empirics were able entirely 
to dispense with anatomic d kno\> ledge, ddio doctrines of 
Hippocrates, though liglitly thought of by the ErasLstra- 
teans, still we»*e no <l<Mibt \try widely accepted, but the 
practice of the Hippncratic school had been greatly 
improved in almost e\ei} de^iartment, — .^urgery and 
ob.''ictiic.s being ]»iubably tho> * in whicii the Alexandrian 
piactitioiuTs could crjuipir - moxt f.i\ouiably with those of 
mnd«*in times. "\Vc li.i\<* now to tr.ici* t]j«* fortunes of this 
body f>f mc'dc il d"cu inc and pj.jetico when tran>planted 
to R‘Uue, an i nitimat' 1\ to the w hole Koiiiaii 'world, 

JldUKin M» flif'hi' Til" lloiiiiiiiS cannot be s;iid to liave 
at any tiuu' originated or p* -^.'C-.^ed an independent sehool 
of medicine. They had fioiu early times a very compli- 
cated sy&tcm of .sup< rstitious lUrdicim*, or ndigion, related to 
disease and the cure of di-ca'-'*, borrowed, a.s i.s thought, 
from tho Etruscans ; and, though the .-^ayiiig r»f Piiiiy that 
tlic Roin^n pcopltj got (»ii f'.f six IiundpMl years wdthout 
4li>ctors was doubt iui exaggeration, ami not, literally 
speaking, exact, it must be* ;Lf < ci)t<*d for the bn)ad truth 
which it contains. Wlun a medical profe.''!bion appears, 
it is, so far as wo arc al io to traci* it, a.s an impm'Latiou 
from t Ireecc. 

The first Greek phy.-.if:Ian who.-* name i^ prC'Crved as 
having migrated to Ibuiic was Aioli.igatliu.^, wlio camo 
over flora the l^dopminesu.s in 21 -S n.c. ; but there 'were 
probably otbers bcb)n; him. Wlnm (Jrcece was made a 
Itomau province', the number of .‘.m h phy.sicians who sought 
their fortunes in Rome mu.st have been very large. The 
bitter words of !M. Porcius (Jato, who disliked them a.s 
he did other repre.-^entaiives of Greek culture, are evidence 
of this. The ino.-t eminent of these earlier Greek 
pby.siciaD8*at Romo was Asclepiades, the friend of Cicero 
' (born 124- B.C. at Prusa in ^dhynia). He came to Romo os 
a young man, and soon became dii^inguished both for his 
medical skill and his oratorical imwer. He iniroduced a 
ysteni which, so far as wc know, wa.s hi.s owui, though 
lounded upon‘the Ep^jurean philosophical creed; on the 
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practical side it conformed prettjr clo^y, tp 
of life, thus adapting itself to the th^ 

stamp of Romans iu the later, times of r^ubl^^L^ 
According to Asclopiades oil diseases 
alterations iu the size, number, arrangement or 
of tho atoms,” of which, according to the of! 

Epicurus, the^body consisted. These atoms . Viwe*;w^ 
into passages (irdpoi) through w^ch the jujeeis of the^^dy" 
were conveyed. This doctrine, of which tlW dey!t>|ippments 
need not further be followed, was important chi^y 
far that it. was perfectly distinct from, and opposed to^' jllhe : 
humoral pathology of llippocratea In the treatm^t 
disease Ascl^ia^os attached most importance to 
exercise, passive movoihebts or frictionSi and the extemU 
use of cold! water, ^in Bh6H,. lbb a modified athletic tiuinlh^ . 
He rejected the m niUurs^ pointing put th«| 

nature in many cases not only did not hUp but marred th^i 
cure, llis knowledge of . disease and surgical sl^ilt wer^,.' 
Its appears from the acepunts^ given by Celsus and. C^Uus!; 
Aiireliauus, very considerahU*/- , Asclepiades ' hod 
pupils, who adhered more^^r* less closely to his doctrineS|r/ 
but it was especially onb^^of -^them, ThemisoDi who .'gave, 
permanence to the teachings of his jmaster by framiti^ out'* 
of them, with some modifications, a' hew system^of 
doctrine, ^and founding oh this, basis a school which Isisted,. 
for some centuries in successful rivalry with the Hippocratio 
tradition, which, Us we have 8oeh|!wM up totlha^t time 
prevailing influence in medicine^ 

This Systeni was known ap. xhethodism, its adherents as^ 
the methodici or methodist& . Its' main principles 
that it was useless to considei* causes of a disease^! dr 
even the organ afTected by the disibase, and that it was suffix ^ 
cient to know what was common tq all diseases, viz,, tbdir, 
common qualities (coumiunitates, Kcuvon/rev). Of thesV 
there were three j^ssible foi^is^(l) relaxation, (2) cpiti 
traction of the minute passages, dr fropoif and (3) a mited;. 
state, partly lax, partly constricted, t'he signs dF 
morbid states were to be found in tho general coDsUlihtica:j^- 
of the body, especially in tho^ excretions, Besidea\^|d^ 
it was important only to consider whether the 
acute or chronic,..whether it?. was increasing, dddiubg^.’^ 
stationary. Treatment of disease was directed noTto ^qyr 
special organ, iior to producing the crises and critical 
charges of, tbe Hippocratic school; but to correcting tbpjnbr^? 
bid common condition or community, relaxing tlie body/ 
if it was constricted, causing contraction if it was %> lax;^ 
and in the “mixed state” acting according to the 
dominant condition. This simple rule of treatment 
the system or method.^/ from which the school to6k;W 

iiamo. . * . * ' ^ Z 

Tho methodists agree.d.^ith the empirics in one 
i u their contempt for anatbthy ; but, ‘strictly speaking, they ■ 
were dogmatists, though with a dogma different fibm 
of the Hippocratic school, fi>e8idp» Themispn, its 
founder, the school blasted , many physiciank 
their day, among whom Thessxlus of Tralles, a 
and boastful pretender, was.one of the, most popular/' 
reversed tho Hippocratic m^ihi ^art is long,^^. pi^|tf Ugi 
Lis Hi'holars to teach thei^k^p whole of 
months, and had inBcribeil'|ij^U his tomb 
being superior to all living bygone physiciagM/"^*^’ 

In the 2d century a much greater name.app^i^.iil#^^ 
the metbodists, that of .^Oiuntts of 'Ephesuit,’. 
mentioned with pram.^eWh; by TerfuUiau nnd 
who practised at, Ba;me^;i^ of, 

Hadrian. Soranhs by a work,. still ^ 

tbe Greek original^ bii'twr disolMos of 
by the Latin work of iOoelius Aurelianps, 
later, on aciite and cbvonic diseases, 
if not, as soo^e ihink, mi actual trausUtidji|- 
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' worfc;bf j^iftad^'and wliicli ia the principal source of our 
;kbow]bdg^<,o{ tbe maUiodic sohooi. The work on diseases 
#opieiii ia the only complete work on that subject which 
has come down to os from antiquity, and shows remarkable 
iutnesir oC practical knowledge in relation to its subject. 

' It is^otable that an important instrument of research, the 
Speculomi 'which has been reinvented in modern times, 
/Was used jjy Soranus and specimens of still earlier date, 

' Showing' great mochauiciil perfection, have been found 
’ am<mg the ruins of Pompeii. The work on acute and 
. practical knowledge, but 

; paaeti^ted with the theories of the methodists. 

J;Vi»Tha methodic school lasted certoinly for some centuries, 

'; and influenced the revival of medical science in the Middle 
tflough overshadowed by the greater reputation of 
^^len. It was the first definite product of Greek medicine 
;W'' Bomah soil, butVas destined, to bo followed by others, 
(;whidh kept up a more or J^ss successful rivalry with it, 

! apd 'with the Hippocratic; tr^itioa 
•^iVThe Bo^alled pnouhiai^y school was founded by 
^^^n^us, in the Ist century; after Christ. According to 
doctrines the normal as weft as diseased actions of the 
were to be refefx^ to the operation of the pneunia 
<ifr'untver8al souL t^hts do.otrine, crudely transferred from 
phjiiosophidal speculation, wqs intended to reconcile the 
1 anmoral (or Hippocratic) andsolidist (or methodic) schools; 
hut the methoi^sts seem to'h^ve claimed Atlienscus as oiio 
themselves. - 'V. 

, The conflicts of the> opposing schools, and the obvious 
d^cienciea of each, led many' physicians to try aud combine 
the valuable parts of eacli^ystem, and to cull thernselvc.s 
'eclectics. Among these found many of the most 
.{^eminent physicians of Qr^c^Itoman times. It may be 
•{ciuMciebt to name Kuf as of Ephesus, and Archigcncs, who 
fiS; mentioned by JuvonaV > ./ 

Although no system or important doctrine of mediciuo 
l^^is 'pirigihated by the, Roman intellect, and though the 
|!!^raetice of the profession was probably almost entirely in 
.^l^'.liands of the Greeks, the most complete picture wk(*h 
haye'of medical thought aud.actiyity in Pioinan times 
;<la 4oe:to a Latin pen, and to^.^me who was, in nil prob- 
not a physiciam ' A; .Cornelius Celsus, a Roman 
.^mt^ridhin, who lived probably.in the first century, appears 
iid hatya studied medicine, as. a fcmnch genoral know- 
-Jedge^ Whether he was a practising physician or not 
l^n a matter of controversy. The conclusion 
vaupported by most evidence seems to bo that he 
/pratitUed ou his friends and dependants, but not as a 
remunerative profoasiou,; . His / Well-known work, De 
' MMUeina, was ^ one of a series . oI treatises intended to 
/^brace all knowledge proper for a man of the world. It 
|wa8 not meant for the physicidns, aud was certainly little 
rWd by them, 08 Colsus is quoted, by no medical writer, 

. gpd when referred to by Pliny is sp^en of as an uutlior, not 
e physician. .There is no dcuibt. that his work is chiefly 
^^C^JEppUation and Daremb^rg, with other scliolurs, lias 
• trtfm a large number of passages of the Latin text to the 
Ptlginals fmni which they were translated. In llie 
of ^surgical operations the vagueness of the 
seems sometimes Wshow that the author had 
||ot;^^tfocmed such himself i but in. other i):ii'ts. and 
$;#P8l<^ty id his historical introduction, be speaks with 
confidence; and everywhere he compares and critiid/ 
^WiUi;]^rning and judgment./ The whole body of medical 
belotigi^^ tq the Hippocratio and Alcxafulrian 
is'^ably summarized, and^ a.'koowledge of the state 
sdeneeup to and during the. times of the author 
^^jh^^donVeyed to us which can be bbtalned from no other 
The work of Celsus is thus for us only second in 
^ijoe' to ^ Hippocratic writings a^d the works of 


Galen; but it is valuable rather as a part of fjio history of 
iiiedicine than as the subject of that history. It forms uo 
link in the general chain of medical tradition, for the 
simple reason that the influence of (Vlsus (putting aside a 
few scanty allusiun.s in mediaeval times) commeiictd in the 
15th century, when bis works were first discovered in mariii- 
script or committed to the press. Since then, however, he 
has been almost up to our own times the most popular and 
widely-read of all medical classics, partly for tlie qiuilitio.H 
already indicated, partly because ho was one of tlie 
few of those classics accessible to readers of Latin, and 
partly also because of the purity and classical perfection of* 
his language. 

Of Pliny, another encyclopajdic writer, a few words 
must bo said, tliougli ho was not a physician. In his 
Natural J/isfon/ wc iiiid as complete a summary of the 
popular medicine of his time as Celsus gives of the 
scientific medicine. Pliny disliked doctors, and lost no 
opportunity 4)f depreciating regular medicine ; nevertheless 
ho has loft many (piotations from, and many details about, 
medical authors which arc of the highest value. He is 
useful to us for wliat he WTote about the history of medi- 
cine, not for what he contrihulcd. Like ('elsus, he had 
little influence on siicccctling medical literature or practice* 

We now come to tlie writer who, above all others, 
gathered up into liimsclf llio divergent and scattered 
threads of ancient nuMlicim*, and out of whom again the 
greater part of modem Kur()pean mcdicino has flowed. 
Galen (s(xj vol. i. S03 and x. was a man furuit-hed with 
ail the anatomical, medical, and pliiloMipliical know ledge 
of his time; he had studied all kinds (d natural curiosities, 
aiid hadr.tood in near relation to important ]a»litical events ; 
ho possessed cnotrnoiis industry, great practical sagacity, and 
unbounded literary lliicncy. Jle had, in fact, every quality 
nece.ssary for an oneyelopa dic writr r, or even for a literary 
and professional autocrat, lie Ibund the medical profes- 
sion of hi.s time s[)ht nj) into a nnrnber of sects, medical 
science confounded undiT anndlitmlo (-f dogmatic systt ms, 
the social status and moral integiit v of ]'liysieians di graded. 
He ai'pears to li:iv(3 made, it hisolijcct to referm ihe-'O evils, 
to recoricilc scientific suajniren.eLls and | raetical .•‘kill, to 
bring back the unity of nn‘dicii.e a?, it li.id bee n understood 
by Hippocrates, aud at the same ti.nc to raise the diguitv 
of medical piaetitioners. 

(hdeii wa.'^ as devoted to anatomical ami, m) far as ther 
understood, pliysiologiial re'C.nch to practu al mctliciiit*. 
He worked enlljusia''ticall\ at (lis'ection, tlinngli, flic liherty 
of the Alexandrian scliools jio h»nger existing, lie could 
dissect only animals, iu*t the hnman b(»d\. in bi.s anato- 
mical studies Galen had a twofold I'hjcct,-- a philoMiphicul, 
ti) show the wisdom of the ('rcator in making tverytliing 
fit to serve its pnt[)osc, and a practical, to aid the 
diagnosis, or leci'gnition, of (lis»-a‘c. The first led him into 
a teleological .system so minute and overstrained as to defeat 
itsowneiiil ; llie seumd was sncccssfully atlaincd by giving 
greahu* j>n*i‘i.sion and certainty to medical and surgical 
praclicc in difficult ca.''es, Tlis general ])]iysioh\t;y was 
e.vseiitinlly founded upon the iIi[»pocratic theory of the 
fmir elements, with which he comhiiied tlio notion of s])irit 
(pneiima) penetrating all parts, and mingded vvitii the 
humours in different pro]>oi1ioiis. It was on this field 
that he nnwt velieniently attacked the prevailing utiuuistic 
and materialistic views of the methodic sdiool, and hi^ 
conception of the pneuma became in some respects half 
metaphysical, llis own researches in special Handies of 
physiology wore important, butj do not strictly l^elong to 
our present subject. ' 

The application of physiology to the explanation of 
diseases, and thus to practice, was chiefly by the theory of 
the temperaments or mixtures which Galon fuyndeil upon 
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the llippooiy.tic doctrino of hiiinonr.s but doveloj^ed with 
inarvflluus aiul bilul iiigLMiuity. 'Die noriuid coiiailioii or 
tL'iupuraiiicnt of tho body (le[>L‘iulcd upon a [uoper iiiixtmo 
or propuilioii of the four elements — hut, cold, wet, and dry. 
From faulty proportions of the same arose the infintj>truis 
(‘‘distempers*'), whicli, though nut diseases, were the 
occasions of disease. lapial inij.»ortaneo attached to 
faulty mixtures or dyscrasiie of the blood. By a combiii- 
;itioii of these nioibid predispositiun.s with the action of 
dLlotorious iiiiluences from without all diseases were pro- 
ilucod. (Jaleii .showed extrenie ingeiniiry in e.xplaiiiiiig all 
'syin[)toius and all diseases on his s) stem. No phenoincium 
was without a nami», no problem without a solution. And, 
thougii it was [irceisely in his line-spun subtlety that ho 
»h]>aued [.uthe''t from scientilic method and practical 
rjtiliry, it was this very (piality which seems in the end to 
!iavo secured his [)upiilarity and establi^-lied his pre-eminence 
'll the lueAieal wvulvl. 

(laleiis u->'j t»l diir_;> was iuliueiiccd largely by the .same 
vheorios. In dnii;'^ wjij to be i cci>LUii/eil the same 
^‘!eInentary 'paalities — hot, cold, iiioi.-^t, dry, iVc.- -as in the 
human body; ami, on tlec piiiui[)le of cm ing by contraries, 
the of one or other was indii'aled. 'i’he writings of 
(Jaleu ciuitaiii less of siinj^le oi'jecti\e observation than 
those of scveial other ancient j»h\sicians, all bedng sw’ept 
into the current of dogmatic e\p(».sitiun. But there is 
enougli to show the tli«»roughne>s and extent of his practical 
knowL‘Jge. rnfortunat.-ly it wa'i ncitlu r tliis nor his zeal 
.'or ri'soarch tliat elaelly w.tn liim luUow’ers, but the com- 
of his ilijor.dicil exjdanaliuiis, whieli fell in 
with thi inent il lial'iU nf .-m* 'coding e^Mituries, and w’cre 
.'U h 'i- have tKitt'.j\tl ilie intellectual indolciiieof all ages. 
Bat tlij reputation of tlali'ii grew slowly ; lie docs n<»t 
.i[>p.Mr to li.ive ei.jo\cd any jav-erniinnce over other 
j*]i\ d i ins of his tiijj, to nio^i ol wlioni lie was strongly 
o[<[> •- I in upinion. f.i th* next generation lie began to 
bo < -\'iTn -il otdy us a ; gr.i Inal iy his .system 

wi-^ ii.iplici'Iy a.‘ci‘[<(''d, an i it i'iiji*\!'d n gicat though not 
excl'i i'.'e I'L .’ lomlnain .* till tli-‘ fall of Jioniaij ciN ilization. 
WI) ;i lii • Araii-i ]>u--. - . d tiioneadsei of tlie ."•cat to red 
r 'hi ii'." (i'r“’l: (■■.iliiiic. liie woik^ ol ( I ileii W‘‘‘rcMiu»re 

highly < 't ' M 1 I'ai-I .i’.v o’iiei-^ « xcept thv.M' (»f .\iistutle. 
'fiiroii.-h tij3 Ai’iO" lij‘ vJdi-nicd sy>teni foiiml its way 
t)\v\:r.i .-[i'. F\tnwlienArahiaiimedb 

I in-' "■ I'v V. :\’o t n M he <1 ii I « t ti leliijiLT of 1 h tli euk authors 
r..'*'n I fi no ii '-■! llj * .inrljtnitv ol U ileii wa-s increased 
in 1-1 • f h i.ij Oini'iil- li • I ; an I ii*j a->"Uini'tl e [M)sitionof 
aut 'iri-y in iii'..;i<.al .-.■■ii'n- * wld h was only slowly under- 
fjiiii d i)y t]*.: Li-iAih ol inoieiji .-.eienuo in tlie ITtii and 
lS‘ij (•■•ntmie". 

Bat di'j lit i-iiV ot *:i h in - in B-iiiiiii lom-'i is by no 
ni'-alij ih'j; ; iiiij til :.g til-.' h.-L')ry of the fate of tlie 
works of (I.d n I'ni’ M-niniii-, the inethudic school 

wa.-> pDjtulir a‘ lo-m *, a i 1 iii.*hn- d oie: jihy.siciaii, Ox-lius 
Ameli.'in;^, wlio ]n;i -l h- j.i ...i i i'!.-. d, in-xt to Celsiis, the 
most eun-id-;! iol-- «.! th ' hiiin m '.ii* ..I writers. Ilisdate 
was in j.!l i-r.ihahiliry i ii ' end of tli • Uh or beginning of 
the r»ih e ni.ny. 'i'lie wmks beaiiiig hi.') name are, as has 
been :id, i.iitir ly bi^.d upon tlie (lo ck ol »Soraiju>, but 
aro import o:t ’noth lj.f.iU''‘ th*'ir (dp*i*k originals am lo4, 
and bLcaii"..* lle.y me. e\iflence of the state of medical 
praetin: in hi’» ican timi'. Tii': pf»pularity of Cudiiis i.s 
eviiiem: 'd i>y the f.4i.t iJi.it in the lilii / entniy an abridg- 
ment of hi> larger woii: was recoin mended by C:i.s.siodonj.s 
to the beiiedictirio inoiik') f->i the study of medicine. 

Before quitting tiiis tc iiod the name of Aretjcus of 
( k'lpp.idord I iiiii-st be ineniiiin“d. So little i.s known 
about him that even Iiis d-ate cannot be fixed more closely 
I ban a*' Ijan..- betwe‘*ri th'*. second half of the 1st century 
..n i the b':^..vning of the dd, ills wotks Lave been much 
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uiltiiii-cil fur tlic purity of tlic Greek style, and Lis accurate 
descriptions of disease; but, us ho quotes no medical 
author, and is (pioted by nono befuro Alexander of ' 
Aphrodisuis at the beginning of tho 3d century, it is clear . 
tliat he belonged to no school and founded none, and 
thus his position in llio chain of medical tradition is ^iiite 
uncertain. Alexander of Aphrodisias, who lived and wrote 
at Athens in the time of iSeptimius Sevenus, is best known 
by his commentaries on Aristotle, but also WTotS a treatise 
on fevers, still extant. 

AnvinU Mtdidne after Galen, — 'I'lie Byzantine school 
of medicine, which closely corresponds to the Byzantine 
literary and historical schools, followed closely in Galen’a 
footsteps, and its writers wx*ro chielly conipilcr.s and ency- 
clopedists. Tho earliest is Oribasiiis (3:3G-4U»))t whose 
date and position are fixed by his being the friend and 
court physician of Julian the Apostatfr. He was a Greek 
of rerganium, educateii in Alexandria, and long resident 
ill Byzuntium. His great work Siraytoyttl mrpiKai, of 
whicli only about one-third has been preserved, was a . 
medical encyclopirdia founded on extracts from Hiiipo* 
(!ratcs, Galen, Dioscorides, and certain Greek writers who , 
are otherwise very imperfectly known. The werk is thus 
one of great historic-al value but of no originality, 'rho next 
name which reijuircs to bo mentioned is tliat of Aetiiia 
(o.'iO A.i>.), a compiler who closely followed Oribasius, but 
with inferior powers, and whose work also Ins an liistoiiciii’ 
but no original value. A higher rank niiiung medical 
writers is assigned to Alexander of Tralh's (325-005), 
whose doctrine was that of an eclectic. His practical 
and therapeutical udes are evidently the fruit of his own 
experience, though it would be difticult to attribute to 
hini any decided advance in medical knowledge. But the 
most prominent figure in l^yzantine medicine is that of 
I’aul of yKgiua (Baulus /Kgirieta), wIjo lived probably 
111 the early part of the 7th century. His skill, especially 
in surgery, nuibt have been considerable, and his ’JarpiKo 
gives a very complete picture of the achievements of 
tho Greeks in this department. Another work, on ob- 
.stctrics, now lost, w’as equally famous, and procured for 
him, among the Arabs, the name of “the Obstetrician.” 
His reputation lasted through the Middle Ages, and 
was not less in the Arabian scliools than in the 
West. In this respect Pnulus i.s a most important in- 
tlueiico in tho development of medicine. Ilks great 
work on surgery was early translated into AraWc, and 
became tho foundation of the surgery of Abuleasie, 
wdiich ill turn (to anticipate) was one of the cliicf sources 
of surgical knowledge to luirope in tlie Middle Ages. 
The succeeding period of 'Byz.antino ]ii.sti‘»iy was so little 
favourable to science that no name worthy of note occurs 
again (tlumgh many medical works of this period uro still 
extant) till the 13th century, when we meet with a group 
of writers Demetiius repagomenus, Nicolaus Alyrepsus, 
and Johannes, called Actuariiis, who flourished under the 
]»rotectiori of the Paheologi. *1110 work of the lji.st ha.s sumo 
iinlepcndent merit ; but all arc interesting as showing St 
fusion of Clreek and Arabian medicine, the latter having 
begun to exercise even in the 1 1 th century Uiircllex influence 
(»n the schools of Byzantium, Something was borrowed 
even from the seliool of Salerno, and thus the close tif 
Byzantine medicine is Drought into connexion with the 
(lawn of sciciifie in modern Europe, 

In the West the period after Galen affords little evidence 
of anything but a gradual though unvarying Recline in 
lioman medicine. Ceelius Aurelianus, already referred to 
as the follower of Soranus, must be mentioned asf showlhg 
the persistence of tho methodic school. An abridgoient 
of one of hi.s writings, with the title of Anreliu,^ became the 
most iiopular of all Latin medical works. As a writer he 
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was worthy of a bettor period of motlical literature, l.ittlo 
else was produced iu tlioso times but coiiipilations, of iliu 
tuost meagre kind, chiefly of the nature of lierbals, or 
domestic receipt-books; among the authors of which it may 
be suflicieut to name Serenus Sammonitnis (.‘hi century), 
Gaqgilius Martiali.s (3d century), and Marrellus Kinpiricu.s 
(5th century). Certain compilations still extant bear the 
falsely-assumed names of eminent writers, such as Tliny 
and Hippocrates. A writer with the (perhaps assumed) 
name of Apulcius Platonicus produced a heibal which lii*ld 
its ground till the loth century at least, and was in the 0th 
translated into Anglo-Saxon. These ])oor coinpilalion.s, 
together with Latin translations of certain works of (hilcn 
and nyipocrute.s, formed a medical litm-ature, meagre and 
unprogressive indeed, but of whicli a grcMt part survived 
through the Middlj Ages till the iliscovcry of printing ami 
revival of learning. It is important to rcuicnjlicr llmt this 
obscure Btreain of tradition flowed on, only partially 
affected by the influx of Arabian, or even the early rcAival 
of purer classical learning. 

Araham MedUlue . — The rise of tlie Mohaniinc Ian empire, 
which influenced Europe so deeply both politically ami 
iiitellectiially, made its mark also in the hi-.torv of mciiiciiic. 
As in the ptirullcl case of the liomiri 0(»n(im‘sl. of (Jrcocc, 
the superior culture of the coiujucrcd race asserted its supre- 
^macy over tlieir Arab conquerors. After tlie ^lohammcdan 
conquests liec^ime consolidated, and learning begun to 
flouiish, scliools of medicine, often connected witli hospitals 
and schools of pharmacy, aros(3 in all the cliief seats 
of Moslem iHiwer. At Damascus Greek medicine w:h | 
zealously cultivated witli tlic aid of Jewish and Chris- ; 
tian teachers. In Laghdad, under the rule of llunin cl 
Rashid and his successors, a still more tlourisliing school 
arose, wlieroimmerous trinslalions of Greek medical works 
were made. Tin* names of Alesiia, or V}ihviii))ii Misawaili 
{oh, 243 A.H., Sr)7-8 A.Tk), celebrated fur liis knowledge 
of drugs, and Hou'jin ibn Tshak cl dluidi (>1, 873) or 
Joaniiitiu.s, the translator and commentator of Hippocrates 
and Gahm, behmg to this period. Certain \vi itmus of Joan- 
nitius, translated into Latin, were popular iu the Middle 
Ages in Europe, and wore printed in the lOtU century. 
At the same timo the Arab.s became acquainted wiili ludi-m 
ineJic.ine, aiil Jivdiaii pliy.sicians lived at the couit of 
Baghdad. The Islamito rulers in Spain wero not h.iig 
behind- those of the East in encouraging Icnrning and 
medical aeience, and developed culture to u. still higher 
degree of perfection. In that country mucli wa.s dmj to 
the Jews, who had already established schotds in }d;iccs 
which were afterwards tlio seats of Mo'^lem dominion. 
From the 10th to the 13th century was tlie brilliant I'eriod • 
of Arabian medicine in Spain. ^ j 

The classical period of Arabian medicine begins with ' 
Rhazes (Ahi'i llikr Mohammed ibn Zukan'ya cl-ll'i/i, 313 
A.U., 1)25“2() A.]).), a native of Ray in the province of , 
Uailam (Persia), who praj-tised with distinction at i 
'}biglidid ; he followed tlm doctrines of (iilim, but 
learnt much from Hippocrates. He was the lirst of the 
Arabs to treat moAlicine in a comprtdiensive ami cmy 
cloprodic maiiiftir, surpassing probably iu voluminou^ness 
Galen himself, though but a small proportion of his works 
are extant. Uhazes is deservedly rcniemliorpd us luiving 
first described small-pox and measles in an nccuratc m.iiimT. 
Ilaly, i>.,‘AU ibn eb* Abbas {oh. {)91), n Persian, wrote i\ 
mediial text-book, known as the ‘‘Royal Book,'' which was 
the standard authority among the Arabs up t«) tlie time of 
Avicennu and was more than once translated into Latin 
aiiQ printed. Other writers of this century need imt be 
mtiltioned here ; but the next, the 11th century, is given as 
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tlie [irob'ible fliougli uncertain d.ite of a wri?cr wlio had a 
great inllueiico on Juiropean incdicim*, Moaui tin* ^vmugiT 
of Dania'icii'i, wlio-^o pprsomility j:-; ob. rurc, mid ol wlio.so 
very existence some historians icne doubt thinking 
til'll the name was assumed liy some im (li;i‘\ al I. itin w i iter. 
The W’ork Dc Siiiiidlnhua^ which boars Iim naiij", w;i-; jor 
cciitiiric.s a standard authority on wliat wnid-j now be 
called materia niedica, was printed in t went \ six editi.ai-. in 
the loth century and later, and was used in tlio fnientlon 
(»f the lirst London pluirmaeopieia, isNiied by t!ie ( 'olh ge 
of Physicians in the reign of James 1. I'aHM r to thu 
10th or the 11th ciuitniy mu'-t b-' icb’rred the iiiUM'of 
another Arabian ]*hysii‘i;in wln> has al.^o att;nn<d the 
]>OMtioTi of a el 1 -- ic, Abu'l Ka-im, or Abiilcavi^. n| JJ- 
/ahra, near (A>nlo\ i in Epain. ilis great w’oik, Alf>i^r/j\ 
a medieal cnevelojia dia, i-; chiefly valued for its j-urgieal 
]>ortii>n (already mi'idinnefl), wlaeli \v;is tr.uislated into 
l/itin in the 1-tli eentury, jiml was for some cen(iirie> a 
stindard if le-'t tlie ^fandar.I authority on surLrciy in 
Kurojift. Amoie-hisoun eouufr\niMi tl‘efainv‘and]io.-i- 
timi of Abiileiea - weie ^'lon celi[eed by the gieati-r iiamu 
of Aviccnmi (Ibn Siuu). 

Avicenna vmI iii. ji, I.").! ' ]i:i, .'iIauvs Ih'cmi ro- 

girdodas thoelii“f r pu-- n( iliv- i.t A\ ii.i.in medicine. Ho 
wrote on ]ihi]o-oj.h\ :ii"l in b^th Mlbj■■l■(^ :i<‘';nire,l 
th? highest reputation tlii'niieh tl-* w Is-!.' cf Ivist^Tii Liam. 
In .Mcdiammi‘iian Spain I* w.--. h-s ja nded. but in 
Europe Ids work> even irliji •! m-d . ii[/' i led tl:o-e ot 
Hipi»ocrat03 and Galen. IIi^ :-!\le and « \p!».d^ay ]»ower 
are highly praised, bat tlii' Milj* . ii: r .'how-. lilllo 
originality. The w<'ik ly whieh h • i- kn.»\\n, the 

celebrated “earmn/’ i. an eneyelojMdii of medical and 
.snrglejil knowledge, foiimbal ique; (lalen, Aii'totle, tiju 
later Greek jJiysieian-, ami the f Arabi.iii writer^!, 
singularly <‘omphde and sy^tLiniii*, b'll i- tl.ouidit imt to 
.‘-how tho praelii.il e\ |»eni'nee of it-. aiiOi'M A.- lu t! e 
ease of Gaicti, the form il and enevelopa, di - ei |e^l’o^’ 

AAieenna's woiks wa-; lli" elm i < f Id- p-'j-uhirily 

and ascemb-ncN, tl'ougdi in ri‘dtin I’n-' ll"-“ miv 

([U.ili'ies iu a seientiiiu* or nieihe d wiiti. v.oiild r.ii 1:<. r e Jou 
him to beeoim' more spi'i-diL ;nilii[u..i .1. 

In the long li-4 ot A:. ’ dan mi a. 1 wi'*.: maie euii 
heio be inentiouiMl e\eej 1 il i: iiin il i ii ' lli paiio- 

Afooidsli sehool, a st IidmI plnlo-oj , j!;v and nmdi 

rally antaeoni.-lii* to th.i* "l Anm-. mi. t »f the-' the 
earliest is Aseii/t>n'. or Ao'iinrio'i, th.t i ^’•n Mtrw.tii 
'.\l)d elAfalik li>n /.o!ii fill."' iI'L .i m m! t a 
f.imily wliieli LM\e s.-\ rd dntue.i.i li -d M' ^ to tlie 
imuli'j.il ]>roie-.'-ion. ll:-ih.Lf W' Ik, !'• y'n (Mi il;*atio), 
is tliought to sliow mule pr.u-tliMl »\j*ioini‘ iti.in the 
wu'itine’s of Avicenmi, ami Iu Im- Ii.i-mI ii|m'Ii tiiale. l’.i al 
subtleties. Il w.m tiaimlated into Latin, and moi\' tlian 
onee ju'inted, as wire ^oiu ■ o| !.i> r woiIm, wliieh tins 
fiuaned a part of tin* eonli Ibnt u-n made b\ tlm ,\l.ll>i•^n^ t<» 
Kuro[)eau medicine. IhA Irii iul .iml pupil A v i [:i;oi> of 
(*oi\h>va(7 e.y so Well known loi hi- plnh .-opln'eal wiitiuLTS 
was also an antlior in mnHeal subieel--, and smli 
widtdy read iu Litm. The faimuM B ibbi \lAiMo\n'i ‘. 
(/,/’.) ehise> fuc IK the k-H of im (bn ,il wntem i-f the 
.\r.il)ian m*Iioo 1. Ilis woiks ixi.-t ehiilly in the nii-diuil 
' Arabic or in Ilebn-w translations; nidy .Mune Mjialhr 
j treatises hate been translated into Latin, .‘-o that noihliiiite 
i ojiiidon can be formed as to tlieir niedie.il talma But. .«-o 
far as is known, the iiidepeiidenl. .and latioiialLtic .‘-piiit 
which the two last named writcis slmweil in jJdlo.-ophy 
did not lead them to take any^orieinal [a-int ot tiew in 
inedieinc. * 

The w'ork.s of the Arabian mcdiral writcTs who 
have now been nnmtioned form a verv ‘-nr^ll fructien of 
the existing literature. Tliree luimh-ed nuuicifl wiiteis in 
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Arabic are cnumcratoil by Wiistenfeld, and other historians 
have oularged the list (Haosor), but only three have been 
printed in ilie original ; a certain number more are known 
through old Latin translations, and the great majority still 
exist ill manuscript. It is thus evident that the circum* 
Btanco of having been tmnslatod (which may have been in 
some cases almost an accident) is what has chiefly de« 
termined the influence of particular writers on Western 
mcdicino. But it is improbable that further research will 
alter the general estimate of the value of Arabian medicine. 
There can bo no doubt that it was in the main Greek 
medicine, modified to suit other climates, habits, and 
national tastc'^, and with some important additions from 
Oriental sources. The greater part is taken from Hippo- 
crates, Galen, Dioscoridcs, and later Greek writers. The 
Latin medical writers were necessarily unknown to the 
Arabs ; and this was partly the cause that even in Europe 
Galenic medicine assumed such a preponderance, the 
methodic school and Celsiis being forgotten or neglected, 
Jn anatomy and physiology the Arabians distinctly went 
back; in surgery tlicy showed no advance upon the Greeks ; 
in practical medicine nothing new can be traced, except 
the description of certain diseases (/\^/., small-pox and 
measles) unknown or imperfectly known to tho Greeks; 
the only real advance wa.^ in pliarinacy and the therapeutical 
use of drii"s. By thoir relations with the further East, 
the Arabs became acquaint cd with valuable new remedies 
which have held their ground till modern times; and their 
skill in chcmistiy enabled them to prepare new chemical 
remedies, and form m uiy combinations of those already in 
use. They produced tlio first phariiiacopujia, and estab- 
lished the first apotlioc.irics shops. Many of the names 
-and many forui.s of mcdiciuc*.s now iiseii, and in fact the 
general outline of motlcru plianii.icy, cxcL‘[»t so far as modi- 
fied by modern clicmi.-try, .‘‘tarted with the Arabs. Thus 
does Arabian medicine ai)[»ear as judged from a modera 
ftt'iiidpoint; but to modueval Europe, wlien little but a 
tradition remained t)f llie great ancient schools, it was 
invested with a far higher degree of originality and im- 
portance. 

It is now' nec>'arv to c«)n^ider wh.il was the state of 
medicine in Europe aft .*r tin* fall of the Western empire 
and before the iiilluein u of Arabian science and literature 
began to bo felt. Thi.^ we may call the pre- Arabian or 
Salernitan period, 

Medici ne ill. lh*' lit rt tj M iddlc An>i.< : of SaUniO, 

—In medic.il as in civil histi»ry there is no real break. A 
continuous thread of hauling and j»ractice must have con- 
nected the last period of Ituiiiaii medicine already ineiiticmed 
with the (lawn of science in the Middle Ages. But the 
intellectual thread is naturally tiM' cd w ith greater difKculty 
than that which is the tlcuiie of rivil liistory ; ami in periods 
such as that from tlie 5tli to the lOtli century in Europe 
it i.s almost lost. Tlin chifd’ lioiues of medical as of other 
learning in the^e disturbed tiincH were tho moiiasterlus. 
Though the science was certainly not advanced by their 
labours, it was saved from total oblivion, and many ancient 
medical works were*, [ircserved either in Latin or vernacular 
versions. The ‘‘Anglo Saxon L^cchdorns” of the 11th 
century, published in the Master of tlie llolls series of 
mediaeval chronicle.s and menutrials, admirably illustrate 
the mixture of m igic and su]>er:stition with tlic relics of 
ancient science whi^jli constituted monastic medicine. Simi- 
lar work#, in Latin or oilier languages, exist in manuscript 
in all the great Euroi)e:in libraries. It was among the 
Benedictines that the inmnistic s^ndy of medicine first re- 
ceived a new direction, and aimed at a higher standard. 
The study of Hippocrates, Oaten, and other classics was 
recornmcndifl by Cassiodonis (Gth century), and in the 
original mother-iibbey of Monte Cassino medicine waft 
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Studied; but there was not there what cbttld.bd'Calle^;%^ 
medical school ; nor had this foundation any coniiexio|i' 
(as has been supposed) with the famous school ct Salerno^} 
The origin of this, the most important source of medial: 
knowledge iii Europe in the early Middle Age^, is involvm^ 
ill obscurity. It is known that Salerno, a jKqQiatk;,;CofonW 
iu a situation noted in ancient times fur Us salubjnty,. wa^ 
in the 6th century at least the seat of .a bisfiopiiicpand 
the end of . tho 7th century of a Benedictine mocias 
and that some of the prelates and higher clergy ^ 
iinguished for learning, and even for medical acquii 
But it has by, recent researches been clearl^y estah 
that, tho celebrated Schola SaleryUtaita was a purely s 
institution. All that can with certainty be said thatii 
school or collection of schools gradually grew up in whid 
especially medicine, but also, in a 8uba**dinate degree,; 
and philosophy were tj^ught. In the 9th century Salemit^ 
physicians were already spoken of, and the city was knbwil'; 
as Cidtas Uippocraiica^ . ,A Httle later we find great and; 
royal personai^a resorting to Salerno for the restor^ton of! 
their health^; among whom was William of 
afterwards the . Conqueror. The number of 8tud|:^nl^ *o|, 
medicine must at one time have been considerablk 
iu a corresponding degree the number of tcacliors,, . Amofiijj;! 
the latter many were married, and their wives aud.dhupitsrs 
appear also in the lists of professors. Tl^e most noted 
female professor was the celebrated Trotula in the\llth 
century. The Jewish element appears to have been 
portant among the studeute, and possibly among 
professors. The reputation of the school was greatiiilSt 
the 12th or 13th century, when tho introductipn.of (hiir 
Arab medicine vras gradually fatal to it. The foundat^oi^ 
of the university of Naples,' and the rise of MontpolUelTf 
also contributed to its decline. . ‘ 

Tho teachings of the Salernitan dbetors arc pretty weK 
known through existing works, some of which hato-^pi^ 
recently been discovered and published; The beat-kliji^^ 
is the anonymous rhyming Latin poem on hedth| 

Sanitatu ScUeml, professedly written for the 06 e/^l(i (h| 
i “king of England,” supposed to mean Roberti 
William tho Conqueror; it had an immense reputation,, » 
the Middle Ages, and w'as afterwards many tUn^ prinfll^ 
and translated into most European languages., 
a popular work intended for the laity ; but therO'iufft 
strictly professional. Among the writers; it. laay^^lii 
suilicient to mention here Gariopontus ; Copho, Wi6fd 
the Anatome Po^ ci, a woll-kuowu medimval book ; Jfommel 
Flatearius, first of a family of physicians bearing^tkw'sft&h 
name, whoso Practica^ or medical compendium, , 
ward^ several times printed; and Trotula, beUeved 
tho wife of, the last-named. All of these fall into thi 
])eriod before tho advent of Arabian 
transitional period, when the Arabian school 
ence Europe|in medicine, but befWe. the Saleruitftb^^^riiS 
superseded, comes iHcolauH PrsepositusI . who' ^rp^Athie 
Antidotariuniy a collection df formuim for compda^^^^*^ 
ciiies, which became the fttendard work on tfae auh 
the foundation of many .later .compilations. "441 
popular writer was Gilles de Corlml (iEgidius Coii 
at one time a teacher at Salej^no, afterwards coar|^ 
to Philip Augustus of Fratjic^ who composed^sevpr 
in Latin hexameters bu medical, subjects. • ' Two" < 
on tho urine and the pulse respectively, attained H 

of medical classics*. < . 

N^ne of these.43a^^1lAh^w 
rank of compilathmn^ Idling ipnoded on 
and later Greek vrrlmfs, mth an unmista^l 
the doctrines pjt. thp' methodtstas 
much procttealj^ 

method of tide. fiUpiaodiUtio siehoplL J 
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treatment ie dIMetic rather than pharmaceutical, though 
yltiidditi of pf^paring drugs had roached a high degree of 
V complexity at Salerno. Anatomy wai as little regarded 
* Bid it was in the later ancient schools, the empiric and | 
i-lhethddie, bat demoustrations of the imrts of the body | 
■ were given on swine. Although it cannot be said that 
U,thp lienee of medicine was advanced at Balernu, still its 
{ 'd^linewi^. arrested at a time when every other branch of 
>^,'i(eamiiig^was rapidly falling into decay ; and there can be 
|%o>d(^bt that the observation of patients in hospitals, and 
clinical instruction, were made use of in learning 
teaching. The school of Salerno thus forms a bridge 
fjTOtween the ancient and the modern medicine, more direct 
>; jthQagh less conspicuous than that circuitous route, through 
[Byzantium, Baghdad^ and Cordova, by which Hi|)pocrates : 
ijand Oalen, in Arabian dress, again entered the Euro[)eaii I 
i;.%oirld. Though tthe glory of Salerno luul departed, the 
^jitehool actually existed till it was finally dissolved by an 
‘ edict of the emperor Napoleon 1. in the year 1811. 

Introduction of ^Arabian MedUlue: Thn Scholaatlc 
vPenod . — About the middle -of the llth century the 
,.\Afabian medical writers began to bo known by Latin 
|tc|inslations in the Western world. Constantiuus Africanus, 
^A.A!tQhk;'was the. author, of the earliest of such versions 
^,(1050 A.T).) ; his labours wore directed chiefly to the less 
' imimr&nt and less bulky Arabiafi authors, of whom Haly 
was the most noted ; ' the real classics were not ititro* 
■daced till later. For some time tlie Salernitan modicinu 
^held its ground, and it .Was not till the conquest of 'Poledo 
itsy Alphonso of Castile.that’Atiy. large number of Western 
.^^chOlars came in contact with the learning of the S|uinisU 
/|ifodrs, and system vtic efforts wore made to translate their 
‘•j[ihrlosophic.al and medicar works. JewUh scholars, often 
tinder the patronage of Ohrietian bishops, were especially 
♦Active in the work.^ In Sicily also the Oriental tendencio.s 
of Frederick Birbarossa and’ Frederick JL worked in the 
direction. Gerard of Cremona, a pliyslciari of Toledo 
;ifill4-87), made translations, it is said by command 
riw vBatbarossfi, from Avicenna ’"and others. It is needless 
ip' point' out the anfiuence of the crusades in inaking 
;Ea^ern ideas known iri. the Western world. Tlio in- 
;6Uancb of Arabian medicine soon began to bo felt even 
HippocraU^ city of ^ Salerno, and iu tlie KHli 
^^eiitavy is said to have . held an even balance with the 
medicine. After this time the foreign intluencu 
^reaJHiinated anti by the time that the Aristotelian 
aiaUetic, in the introduction of which the .\rab.s had so 

a a’ share, prevailed in the schools of Europe, tlie 
ian version of Greek medicine reigned supremo in 
(hA medical *vorld. That this moveniout coincided with 
thA establishment of some of', the older European univer- 
sities w^ll known. The hbtory of medicine in the 
period bow opening is closely combined with the history 
of ’ .(^holastlc philosophy. Both W'ero infuctcil wltli the 
BRtba dialectical subtlety, which was, from the nature uf 
I)h9>;8ubject, especially injur/oua to medicine, 
f ’ At the swe tim<f, through the rise of the univor'^itie?, 
taeilical learning w.ih much more widely diffused, and the 
^il^^^j^finite {orw'ard movemopt was seen in ^,he schoi*] of 
JCj^tj^rilier, whore a ih'edical faculty existed early in the 
lSfl»:iffcntury, afterwards united with faculties of law and 
Altispphy* The medtear school . owed its foundation 
TO^y' to .Jewish teachr^rs, themselves cdunitcd iu the 
ecliools of Spun, and imbued with tlie intellectual 
ndjf^ndanceof the Averroists. • Jta^ rising prosperity coin- 
the decline of the scKdolbf.'Salcrno. iMoutpellior 
dif^in^uished for the pra'oticAl and empirical spirit 
!i|:itat;niadicine, as contrasted* wHb the . dogmatic and 
teaching of Paris aneV other universities. In 
[t^y^'&oidgltiA and Padua were 'OaTliest^^^ for 


CINE «07 

medical studies, — the former preserving^ more of the 
Galenical tnidition, the latter being more progressive and 
Averroist. The northern universities contributed little, — 
the reputation even of Paris being of later growth. 

The supremacy of Arabian medicine la.Ntecl till the levival 
of learning, when the study of tiie medical clus.sic.s in liieir 
original language worked another revolution. The medical 
writers of this period, who chiefly drew fn»rii Aialdaii 
sources, have been called Arabists (though it is diflicult to 
give any clear meaning to this term), and were atterwurds 
known as the neotcrics. 

Tlie medical literature' of this period is extremely 
voluminous, but essentially second-hand, consisting mainly 
of common tarifs on Hippocrates, Galen, Avicenna, and 
others, or of compilations and compendifi still less original 
than commontarios. Among these may be mentLoiiod the 
ConcIiftUor of iVtcr of Abano (12.00-1310), the AggrujaUrr 
of Jacob do Dondi (1298-13.59), both uf the school of 
Padua, and the lUnidotiv, Mvdkinai of the Salernitan 
Matlhious Sylvaliciis (oA. a sort of medical glossary 

and dictionary. Put for ns the most intero.sting fact i« 
tlie fir.st appeaianco of l\nglisliiiun as authors of medical 
works having a lMiKti>ean ie|tutalIon, dLslinguishcd, accord- 
ing to the testimony of lluoscr, by a practi(?al tendency 
characteristic of the Priti Ji race, and fostered in the school 
of Montpellier. 

The first of these works is the (.\j)up(itdinm 
filso called Lnunn w Hosu Autilo autty of Gilbert (Gilbertus 
Anglicus, about 1290), saitl to contain good observations 
on leprosy. A moie inq»()il;mt work, llic Praclica sen 
hllium JM/e.t/nr, of Peniurd (Joidon, a Scottish professor 
at Moutpullier (\Mitlen iu tlic year 1307), was more widely 
spread, being translated into Erencli and Hebrew, and 
juinted in severid editions. Of tlit>e two I’liysicians the 
lirf?t probably, the latter certuinly, was etlncated and 
prictised abroad, but John (kiddi'sdi n, (lie iintln)r (»f 7iWa 
Augllcn stH P/<trfii‘a Mfdii‘it(,v (between 13u5 and 1317), • 
was a graduate in medii'inc of .MtMton Gollege, ()\foKl, and 
couit ]>h}>ieiun. His eompendir.m is entin ly wanting in 
originality, and perhupa imu.^ually de^titute c-f Ct*mnion 
sensi*, but it beeamo so pi>[uil:ir to be ri-priiited up to 
the end of the Ibth cent my. AVniks of this kind became 
still more abundant in the llth and in the lirst half of 
the. loth century, till the w ider distribution of the medical 
classics in the uiiginal j)iit tht.ni out of 

In surgery this [»eriod wa.-; f.ir im ii- ['n'dnelive than in 
medicine, especially in Ital) and Fi.iiue, but the limit.s of 
our snl)j<‘et twdy ]»eriMit w ^ te menli*»n (lulielmus do 
R.iliceto of Pi:iien/:n (alMiiit 1275), lauifraiiehi of Milan 
i (died about IJOli), the Eieneli Miigeoii, (Iiiy de C'hauliac 
: (about 1350;, and ihe kaigli hmaii, .b-hii Ardcrn (about 
1350). In airitoniy uIm) ili«' beeinning of a new epoch 
was made by ^londino de l.iini i, m- Mnndinus (1275- 
132()), and his folloAer.s. Seine advance was made in 
; chemistry by tlie celebrati d An. eld de Vilhmova (123.5— 
j 1312), who^e nu‘d;cal \M’iting< (if the Jin viarinm J^racitrx 
I be rightly a>LTil>ed to liim) rise above the rank of compila- 
; timi.s, Eiinllx , in tlie 1 3»th and esin'cially the 1 Ith century, 
i c lind, under the iianui "f ^^//^^7//(/,the first medisvval reports 
I of medicil cases \\hi.*h aie pre.served in sucli a form as to be 
1 intelligible. Collecti(*ns of were piddishcd, among 

I others, by Gentili^ Fiilgineus bcfoie 1348, by l5artoh)nieo 
j Montagnana (died in 1170), and by Paverius de Paveriia 
of Imola (about 1150). The last-named, we can say from 
experience, contains much that is inteicsting m\A readable. 

J\-n'od of the AVr/m/ of Learniufj , — The inipul&e widely 
all departments of igtellectuiil activity received from tho 
revival of Greek literature in Em ope w as felt by medicino 
among the rest. Not tlmt the spirit of the science, or of 
its corresponding practice, was at once •changed. Tho 
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basis of niptl^ine tlirougli tlic MLMlc Ages liiid been 
literary and dogmatic, and it was literary and dogmatic 
still; but the medical literal are now brouglit to light, 
including as it did the more important works of ilip- 
jmcratcs and (bilen, many of them hitherto unknown, 
and in addition the forgoUcn element of Latin medicine, 
especially the w’ork of Ctdsns, was in itself far superior to 
tho second-hand compilations and incorrect versions wdiich 
liad formerly been accepted as standards.* The classical 
W’orks, though still rcgmilcd with umeasoning reverence, 
were found to have a gcrniinative and vivifying power that 
carrietl the mind out of the region of dogma, and prepared 
the way for the scientific movement which has been 
growing in stivn'.rtli up to our own <lay. 

Two of the most important results of the revival (»f 
learning were indeed such as arc excluded from tlie scope 
of tliis brief sketcli, namely, the reawakening of anatomy, 
which to a largo extent grew mi of tlie, study of the 
works of (xaleu, and the investigation of medicinal plants, 
to which a fresli impulse was given by the revival <»f 
Dioscorides and otliiT ancient naturalists. The f«>rmer 
brought with it necessarily a more accurate cnncoidioii of 
physiology, and thus led up to the great discovery of 
Harvey, which was the turning-point in nioilcrn nuMlicirie. 
Tlio latter gave rise, on the one bund, to the nualerii scienco 
of botany, on the other to a nioro rational knowledge of 
drugs and their iHc-i. At the same tinn*, the discovery of 
America, and increased intercourse with the East, by iiitro- 
diiciiig a variety of new jdants, greatly accelerated tho 
progress botli of botany and ph:irma'*(»logy. 

But it was not in thes.‘ din‘( lioiis (liat improvement was 
first looked fia\ It was at lirst very natnnilly imagined 
that the simple revival of cli-sicul and es]>ccially of (dreek 
literature would at once pnxlncn the samo brilliant results | 
in medicino as in literature and philosophy. The move- 
ment of reform .^tartt- 1, of neccs^lty, with scholars rather 
I than practising pliy^iu.in-’,- more i»rcci^ely with a group 
of learned men, wlmm wc may be piTinittcd, fi»r th* sako 
of a name, to call the m ’dical linm ini^ts, cf|ually cnthiisi- 
tistic in Ihc cause of Icttir-^ and of nu*di*anc. I'Vom both 
fields they liu[»ed to cvji' l tin' c\ils which were siinniicd 
u[» ill the ^^ord barbari-m. Ncirly all iiiedue\ al medical 
literature was c)mbnini’l mnlrr this name; and for it 
the liiimani>t< [)rnp')-.c 1 t » substitute the originals of 
Hippocrates and (Jabni, tliii'< leading back medicine to its 
foiintain-Iieafl. Siini' a kno^^ ledge id' (Jreek was still 
conlincjl to a sm ill bndy of sidmlars, and a still smaller 
proportion of i»hy.>i(*i:ins, (lie first lisk was to translate the 
(droek classic,s into Iritin. d’o this wiirk several learned 
physicians, clilelly Italian., :ij)plicd thcmsolvos with gre.it 
ardour. Among the eailie-d. were Nicolaus Lcoiilcenus 
of Vicenza fld'JS lo^l), (b’ovanni dc Monte or .Montanui 
(] H)iS od’J), and m my otlicis in Italy. lii northern 
Europe should be mentioned (diilielmus Copus (1471 - 
17)32) and (diinther of Andcrnach ( I I) betted 

known as (Ininterins Andeinaccnvis, Ixilh for a time pro- 
lessors at V.iris ; and, amotig the greate.^t, 'fliomas Linacro 
(about 14Gn-l;VJt; see Jjv\(’i:k). A little, later J.nius 
Cornariu.s or Ilagenlnit (loOO uS) and la*onard Fmdis 
(1501--6G) in Gornnny, and John Kaye or Cains 
72) in England, carried <»n the work. Symidiorien (’ham- 
pier ((]!haniperiiis or Campegius) of Lyons ( 1 472-17)31) ), 
a contemporary nf Kaljclais, and the patron of »Ser- 
vetus, wrote with fantastic finthusiasm on the superiority 
of tho Grctk to the Arabian physicians, and possibly did 
• something to enlist in tlie same cause the two far greater 
men just mentioned. Ihibeiais not «nly lectured on Galen 
and Hippocrates, but fedit,e*d .some works of the latter; and 
iScrvetiis, in a little tract St/rujiorum univ(*r»a ratio, 
defended the i*.:ictico uf Gileii as compared with that of 
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tlio Arabians. The great Aldine press made an important 
contribution to the work, by editioriea principes of Hip[) 0 ‘ 
crates and Galen in the original. Ilius was the campaign 
opened against the medi.oDval and Arabian writers, till 
finally Greek medicine assumed a predominant position, and 
Galen took tlie place of Avicenna. The result Wtt.s recorded 
in a formal manner by the Florentine Academy, sometfme 
shortly before 1535 : “(pue, cxcusso Arabicie et barbarm 
fiervitutia niedicie jugo, ex professo so Galenicafii appel- 
lavit ct prufligato barbarorum exercitu unum totum el 
solum Galenuiii, ut o[)tiiuuni artis mediem authorem, in 
omnibus se sequiituram pollicita est.*' Janus Cornarius,. 
from whom this is (j noted, laments, however, that the 
Arabians still reigned in most of tho schools of medicine^ 
and that the Italian and French authors of works <tmlled 
Pradini were still in high repute. The triumph of 
Galoni.sm was therefore not complete by Vlio middle of the 
IGth century. It was ])n)bjibly most so, and earliest, in 
the schools of Italy and in tliose of England, wdiero the 
JiOnd<»n College of Phy.^^icians might bo regarded as an off- 
shoot of the Italian schools. Paris was the stronghold of 
conservatism, and (Tcrmany w’as stirred by the teachings of 
one who must be con.sidercd apart from all schools — Para- 
celsus. The iritiire of the struggle between the rival 
sy.stems may bo well illustrated by a formidable contro- 
versy about the rules for bleeding in acute diseases. This 
operation, according to the Arabian practice* was always • 
])crformed on a vein at a distance from tho organ affected. 
The Hippocratic and aLo Galenic rule, to let blood from, or 
near to, the dise.ised organ, was revived by Brissot (1470-* 

1 522), a professor in the university of Paris. His attempt 
at reform, whicli w^as taken to be, as in effect it was, a 
revolt against the authority of the Arabian masters, led to 
his expulsion from Paris, and the formal prohibition by the- 
parliament of his method. Upon this a[)parently trifling 
question arose a controversy nhich lasted many years,, 
occupied several universities, and led to tho iutciqiositLon 
of personages no less important than the pope and tho* 
emperor, but which in thought to liave largely contributedi 
to tlio final downfall of tho Arabian medicine. 

Pamcf^hvs avd Chanical Medirdnr, (.^)ntemporary witk 
the school of medical Iiumanists, but little influenced by 
tliem, lived in Gi'rrnany a man of strange genius, of whoso* 
character and inquirtanco tlio most oiqiosite opinions haver 
been expressed. Thu first iioticcablo quality in Para- 
celsus (c. 1490-1511) is his revolutionary indepexflience 
of thought, which was supported by his immense personal 
arrogance. Him.self well trained in the learning and 
medic.al science of the day, he despised and trarnjiled upon*, 
all traditional and authoritative teachings, tie began hiss 
Icclurc.s at Basel by burning the books of Avicenna and^ 
others ; lie afterwards boasted of Iciving read no books for 
ten years ; he protested that his slioe buckles were more 
learned than Galen and Avicenna. On the other hand, he‘ 
.s[>oke with respect of Hippocrates, and wrote a commentary 
on his AphorUms, In this we» see a spirit very different 
from the enthusiasm of the humanisls for a purer and • 
nobler ])hilos()phy than the scholastic and Arabian versions 
of Greek thought. Tliere i.s no record o4 Paracelsus’fr 
kimvvledgo of Greek, and as. at least in his student 
the nio.st inqjortaiit works of Greek medicine were verjT'. 
imperfectly known, it is probable lie had little first-hand < 
acquaintance with Galen or Hippocrates, while his breach 
with the hnmanlsts is the more conspicuous from his lec- . 
turing and writing chiefly in his native German. 

Having thus made a clean sweep of nearly the whole of 
the dogmatic medicine, wliat did Paracelsus put in it« placed 
Certainly not pure empiricism, or habits of objectire 
observation. Ho liarl a dogma of his own, — one founded, 
according to his German expositors, on the views of /the 
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Neo-Platonists, of which a few disjointed specimens must 
here suffice. The human body was a “ microcosm ” which 
corresponded to the macrocosm/* and contained in itself 
all parts of visible nature,— sun, moon, stars, and tlic poles 
of heaven. To know the nature of man and how to deal 
with it, the phjrsician should study, not anatomy, which 
Paracelsus utterly rejected, but all parts of external nature. 
Life was a perpetual germinative i)rocess controlled by 
the indwelling spirit or Archeiis ; and disuases, according 
to the mystical conception of Paracelsus, were not natural, 
but spiritual. Nature was sudiclent for the cure of most 
. diseases ; art had only to interfere when tlni internal 
physician, the man himself, was tired or incapable. Then 
some remedy had to be introduced which should bo antago- 
nistic^ not to the disease in a physical sense*, but to the 
spiritual seed of the disease. These remedits were amnift, 
— a word corresponding partly to what we now call si>e(!ific 
remedies, but implying a mysterious connexion between 
the remedy and the “ essence ” of the disease. Arcana were 
often shown to bo such by their physical proi>ertie.s, nut only 
by such as heat, cold, <fcc., but by furtuitmis resemblances 
to certain parts of the body; thus arose the famoius doctrine 
of “ signatures,** or signs indicating the viiruc.s and ases 
of natural objects, which was afterward.^ developed into 
great complexity. Great importance was also attached to 
chemically prepared remedies as containing the essence or 
g spiritual quality of the material from which tlioy Avere 
derived. The actual therapeutical resources of Paraccdsus 
included a large number of metallic pnquirationR, in the 
introduction of some of wdiicli he did good service, ami, 
among vegetable preparations, the tincture of opium, si ill 
known by the name he gave it, laiulanum. In tliis 
doubtless he derived much advantage from bis knowledge 
of chemistry, though the science avus as y» t not disen- 
tangled from the secret traditions of ulclieiny, and aaus 
often mixed up wdth imposture. 

Gorman Jiistorians of medicine attach great importance 
to the revolt of Paracelsus against the prevailing systems, 
and trace in his writings anticipations of many .scientific 
truths of later times. That his personality anus iniluential. 
and his intrepid originality of great value as an exani[»lo 
in hia own country, is undeniable. As a national reformer 
ho has boon not inaptly compared to liUther. But his 

• importance in the universal history of medii inc we cannot 
' estimate so highly. The chief immediate result aao can 

trace •is the introduction of certain mineral remedies, 
especially antimony, the use of wliicli became a kind of 
badge of the disciples of Paracelsus, ^flie use of these 
remedies was not, however, necessarily connoctod with a 
belief in his .system, which seems to have .spread little 

# beyond his own cmintry. Of*tho followL‘r.s of Paracelsus 
some bocame mere mystical quacks and inqmstors. Ot hers, 

. of more learning and better repute, Avere distiuguislnul 
from the regular physicians chiefly by their use of chemical 
remedies. In Franco the introduction of antimony gave 
rise to a bitter controversy which lasted into the 17th 
•century, and led to the expulsion of some men of mark 
from the Paris faculty. In England “ clicmical mediciiu' ** 
is firsi heard of in the reign of Elizabeth, and avus in like 
’ manner conteftned and assailed by the College of IMiysicians 
and the Society of Apothecaries. But it should be 
/remembered that all the chemical pfay.sicitins did iioc call 
'■> Paracelsus master. The most notorious of that srhoi»l in 
England, a certain Anthony, never quotes Paracclsu:^, but 
relies upon Arnold de Villanova and Raymuud Lully. 
From this time, however, it is always possible to trace a 
i^tiool chemical practitioners, who, though condemned 
by the orthodox Galcnists, held their ground, till in the 
nth century a successor of Paracelsus arose in the cele- 
brated Van Hclmont. 


CINE 809 

Consequences of the liemval of Ancienf* 2ft'<lir in e.—Tho 
revival of Galenic and Hippocratic meilicino, tlio'juh ulti- 
mately it conferred the greatest benefits on medical .M-i-.-nco, 
did nut immediately produce any important or halnlary 
reform in practical iiuMlicine. "J’he .staiidaril v»f Excellence in 
the ancient writers was indeed far abovi* the level of the 1 bth 
century; but the fatal habit of taking .at mcuiicI hand what 
.should have been aciiuired by direct ob.st i vatiun letaidLMl 
progress more than tlie posse.ssion of better models ll•'si^ted 
it, 80 that the fundamental faults of mcdhcAcd ^j-ieucu 
remained uncorrectL'd. 

Nevertheless some progress lias to be recorded, c\i n if 
not due directly to the study of aneieiiL iiieflieiin*. Itj ihn 
iirst place the l.’ith and Kith centuries Avere notable bw 
the outbreak of certain ejudeinic diseases, A\hieh wivo 
unknown to the ohi physieians. Of these llic cliief was the 
“sw'eating sickness” or ‘‘English sweat,'' ospei:iall\ ine- 
valent in, though not confined to, the country whence it i.s 
named. Among many descriptions of this di.scase, that 
by John Kaye, or Kaiiis, alroa\ly referred to, A\'a.s one, of 
the best, and of great inj[»orlance ns showing that the 
works of Galen did not coiiipri.se all that could bo known 
in nieilicinc. The spic.nl uf s\[»Iiili.s, a disease cijually 
unknown to the aIlcient^, and the failun* of (jlalen\'i 
roiiKHlics to cure it, h.id a simil.ir i-li'cct. 

In another directimi tin* fomulal inn- i»f modern inedicino 
Avero being laid during the Whli ci*iiturv, naiiii*l\, by llio 
introduction of clinical inJructinn in hospitals. In this 
Italy, and especially tin* rcno\\ii(d s.InMii uf Padua, took 
the fir.st stc[), whi'rc, Dc Monte (Montanus), already 
mentioned as a Iinniani.-.t, ga\e ilinn-il lectures on the 
patients in the liospiliil ot St is, which may .still bo 

road Avith interest. Ihipils lh*eki d ti) liim trom all 10 ui\>|>cjiu 
countries; (li‘rmans an* c^jM'«*iall\ nicnlioiiMl ; a P(»lish 
.student reported and [uibli-hiil .-nine of liK lectures; and 
tlie Kngli.^linian l\a\e wa^ a /'alniis di.-eiple, who does 
not, liow'over, seem to lia\e done .inUhiici lowjirds lians- 
jilunting this method of iii^triicllnn to ITe. own ctnintry. 
Inspections of the dead, to a iTilain the iciture nf ilio 
disease, were made, though not withnnt dillicuU} , and tlius 
tlie aioili'ru period of the sciiaiei.* • f moibid jiiiatniiiN w’as 
Ushered in. 

Moiiriur ill ihi \l(li cw//'/;//.- 'flie iiUMlicine of the 
early part of the 1 7tli jn’esints no feature. t>» <ll-lingnish 
it from that of the pri'cejlim: c« ntni\. 'I'hf piactici* and 
theory of medicine wa ic mainly ti'innh .1 lij-cn II ippnerates 
ami (.laleii, with evci-incrca-iiig adilii:«'ii.- In-m iheehcmical 
schonl. Bill the de\clo[ancnt uf ni.ithui'aliv :il .nnl pliA sical 
sch*nco Rotai intiudnci.d a fuiul.iim nt.d cli.iiije in llie hnbit.s 
of Ihonght with re.-pe"! In medical d’celrine. 

These discoMTies not only w calo ned or de<troA cd tho 
respect for autlnuily in maftei.s of science, but bioiiglit 
about a m irked tcmlrncy tn nu'cli ini<al cxjjlanations of 
life and disease. When ILirvc\ by hi.> di.-eovery of the 
circulation fnnii-hcd an cvi'lan.iliim of many vital pro- 
cesses whicli was n*cuncih able with the onlinavv laws 
mechanics, tin* 1 ‘ilbi Is of medical llnori.-ts anohj naliirally 
directed to bringiie.^ all the dejiaitnienls of medicine under 
similar laws. It is niton a.^snmeil that the writings anil 
iiiiluenet*. of IkoMni did much ttiward.s iittroducing a more 
.scii-ntilic nietlnul into medicine and physiology. But, 
A\ithout discussing the general philosojdiieal jaisition or 
liistorical importance of Bacon, it may safely be .^^aiil tliat 
his direct inihuMice can be little traced in medical writings 
of tlie tirst half of the 17th century. Tlarva*]^, as is well 
known, spoke slightingly of the great chancclUu-, and it 
not till the rapid developmEnt of pliysical .science in 
Englaml and Holland in the laltei^ p.ut of the century, 
that we find Baconian principles explicitly recognized. 

The dominant factors in the 17 th ccntury^icdieine were 

P. — • 102 



810 M E D 1 

the discovery j»f* the circuktion by Harvey (publislied in 
1G28), the iiiechauical philoso[»liy of Descartes and the 
contemporary progress of physics, the teaching of Van 
llelmont and the introduction of chemical explanations of 
morbid processes, and linally, combined of all these, and 
inspiring them, the rise of tlie spirit of inquiry and innova- 
tion, which may be called the scientific movement. Before 
speaking in detail of those, wo may note that by other 
iiiiluences, quite independent of theories, important addi- 
tions were made to practical medicine. The method of 
clinical instruction in hospitals, commenced by the 
Italians, was introduced* into Holland, where it was greatly 
developed, especially at Leyden, in the hands of the 
celebrated Sylvius. It is noteworthy that concurrently with 
the rise of clinical study the works of llip[JOcrate.s wero 
more and more valued, while Galen began to sink into the 
background. 

At the same time tlie discovery of new diseases, unknown 
to the ancients, and the keener attention which the great 
epidemics of plague caused to be [»aii.l to those already 
known, led to more minute study of the natural history of 
disease. The most inqiortant dlhcase hitlierio iindcscribed 
was rickets, first made known by Arnold de Boot, a Frisian 
who practised in Ireland, in 1 64^, and afterwards more fully 
ill the celebrated work of (llisson in IGol. The plague 
•was carefully studied by Dieinerbruek (/> 1G46) 

.and others. Hodges, of London, in IGGo seems to have 
been the first who had the counigc to make a post-mortem 
.inspection of a plague patient. Benni't wrote an important 
•work on consumption in IGoL During the same period 
>inany new remedies were introduced, the most important 
being cinchona bark, brought to 8p:iin iu the 3'ear 1040. 
The progress of pharmacy was shown by the publication 
of DlspemitorifS or /*It<n'hiuojp(^ Ac, such as that o( the 
Royal College of rhy.^iciuns of l.oiulou in 1G18. This, 

• like the earlier Oernnn work.^ of the same kind (on which 
I it was partly founded), contains both the traditional 
(Galenical) and the inodLun or chemical remedies. 

Vuft Hclmont, — The medicine of the 17th century was 
€speci*ally diatingui.'jhed by tli) ike of systems; and we 
must first spi.‘ak of an eccentric, genius who endeavoured 
to construct a system for liiiii'^Llf, as original and t)[>posed 
to tradition as that of F.irai’ckus. Van ITelinoiit (1578- 
1644) wa.s a man of noble family in Brussels, who, after 
mastering all other branehiis of learning as then uuder- 
4it0od, devoted him -elf witli caithusiasin to medicine and 
•chemi.stry. By c(lucati«m and po.-ition a little out of the 
regular lines of the profi:'!.>ion, lie took u[» in medicine an 
independent attitude. Well acquainted with the doctrines 
of Galen, he rojectcil them as thoroughly as Faracclsus did, 
and borrowed iroai the latter some chdinite ideas as well as 
iiU revolutionary spirit. The arcliens oi Paracelsus appears 
again, but with still furrher complii Mtioij.s, -the whole body 
being controlled by the arrhcfis iujUiHn, and the organ of 
the soul and its variou-^ ji.irts by the nrehei inaiti, which are 
ftUbject to the central archeus. Many of the Bymptoin.H 
of diseases were caused by the passion.s and perturbations 
of the archeus, and medicines acted l>y modifying the 

the 8‘ame archeus. The.^e and other notions cannot be 
here stated at suflicieut length to be intelligible. It is 
enough to say that on tlii.s fantastic basis Hclinont con- 
dtructed a medical sy.stem which had some practical merits, 
that his therapeutical metliods were mild and in many 
respects happy, and that he did service by applying newer 
chemical methods to the preparation of drugs. He . thus 
had some share, ihougli a share not generally recognized, 
in the foundation of the fatro-clicqiical school, now to be 
spoken of. But his U vowed followers formed a small and 
di.scredited sect, which, in Kngland at least, can be clearly 
traced in the •latter part of the century. 
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Discovery of the CirculoHon of tlu 
of Harvey’s discovery began to be felt ^befora , the. 
of the century. Its merits were recognised by’^Dascarti^ ' ^ 
among the drst, nine years after Its publicaUpm i 
history of the discovery, and its consequ^icjts -in aii^toiny ' 
and physiology, we must refer to the article ' In 

respect of practical medicine, much less effect was at first I 
noticeable. But Ibis example, combined .with the Cartesian. .J 
principles, set many active and ingenious. spiirits^t6:lifi!or^ 
to reconstruct the whole of medicine on a physiolog^jpii^l^^ 
or even a mechanical basis, — to endeavour to form.. 
we should .now call physiological or scientific 
The result of ' . this was not to eliminate dogma 'froiSbf r 
medicine, though it w^eakened the authority of the. ^614 f 
dogma. The. movement led rather to the formation' .of' 
schools or systems of thought, which under i^ribus^ 
names lasted bn into the 18th century, V{hile the belief ijU; 
the utility or necessity of schools and systems lasted much^ 
longer. The most important of these Were the so-calld^ 
iutro-physical ornicchanical and the iatro-chemical scboola" 

latro- Physical School — The iatro-pliysical school 'of. i 
medicine grew out of physiological theories. Its founder ;; 
is held to have been Borelli of Naples (1608-79), whostf ^ 
treatise De imtv, animalium^ published in 1680, is 
us marking an epoch in physiology. The tendency of the 
school was to expliiu the actions and functions of the bbdy 
oil ph^'sical and especially on mechanical principles. The \ 
movements of bones and muscles wore reierred to the 
theory of levers ; tliu process of digestion was regarded |ta ^ 
essentially a process ol trituration ; nutrition and seccetfioo^'v 
were shown to be dependent upon the tension of the ve$sel8l,‘-^' 
and so forth. The developments of this school 
lather to the history of physiology, where they appear, 
been in the light of modem science, as excellent thougn 1/ 
piemaiure endeavours in a scientific direction. But the/ 
iufiuence of these theories on practical medicine was not 
great The more judicious of the mechanical or physical 
school refrained, as a judicious modern physiologist dpes^ 
from too immediate an application of their principIoB to 
daily practice. 2ilechanical theories were introduced into 
pathology, iu explanation of the processes of fever aud the^< 
like, but bad little or no iniluonce on therapeuticjff, ^ 
most important men iu this school after Borelli were St^^ak^f 
(1638-86), BagUvi (1673- 1707), aud Bellini (1643-1704)v.('' 
An "English physician, Cole (1660-1700), is also usua^U^ 
ranked with them. One of the most elaborate 
ments of the K}stem was that of Pitcairn, a Scot 
physician who became professor at Xo^den (1653-1718), " 
to bo spoken of heieafter, 

latro^Chemicdt School, -^Tlio so-called ^ialro-chaiuicld 
bchoul stood lu a much closk relation to practical medic^ * 
tlran the iritro-physicaL The principle which mainly ,‘5 
guibhed it was not merely the use of chemical medu^UOS KV' 
addition to the traditional, or, as they were called iuqdiB^V, 
tinction, ‘‘Galenical” remedies, but a theory of'patl^OloKy^'] 
or caubiition of disease entirel;^ different from the prevailing; ' 
“ humuial ” pathology. Its chief aim was to reconeile the^ 
new views iu physiology and chemistry With ]^>inKeiioal’ ' 
medicine. In some theoretical views, and in 
certain remedies, the school owed somdhlng^ 
llelmont and Paracelsus, W took iu the main an 
cut position. The foundei* Qf the iatro-ohemical S^bibi 
Francis de le Boc, called Sylvius (1614-72)^ 
to a French family settled in Holland. SylyV, 
fourteen years professor of jnedicine at X^yd6)a^ l 
attracted students from |iU quarters of Eorofto B^ade^ 
a resolute attempt to reconstruct medici^i^. hb 
bases of the doctriqe of the circulation of 
the new views of bhemistry, Fermentatioif,;,>l^?^ 
Bupposed to take placo in the atomach, playtd W " 
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imri in the.yital processes. Chettiical disturbances of these 
J)ix)(3esses, called arridUies, <fec., were the cause of fevers 
other diseases. Soiuetimes acid sometiinea alkaline 
. ^prbpertie^ predominated in the juices and secretions of the 
body, anid produced corresponding disturbances. In nervous 
^diseases disturbances of the vital ** spirits’’ were most 
.imjpbrtaat Still in some parts of his systcni Sylvius shows 
ihn aoxietjrto base bis pathology on anatomical changes, 
rennddies he employed were partly Galenical, ])artly 
. Ho was very moderate in tho use of bleeding, 
doctrines of Sylvius became widely spread in 
:lHbltand. and Germany ; less so in France and Italy. In 
;jBn^nd they were 2 iot generally accepted, till adopted 
C^ibn Bome^ modifications by Thomas Willis^ tlnJ great 
a'bjdoiMiist (1622-75), who is the chief £nglisli representa- 
tive of the chemical S 9 hool Willis was us thorough-going a 
f as SylviiiB. . He regarded all bodies, organic and 

inorganic, as composed of the three elements — spirit, 
eulphur, and sal^ the first being only found abundantly 
' iu anitnil bodies. The intestine' movement of particles” 
Viu pvery body, or fermentation, was the explanation of many 
^ vf ilie processes of life and disease. The sensible properties 
f and j physical alterations of animal fluids and solids' 
'depended upon diiforedt proportions, movements, and com- 
^'vbjhatbas of these particles. The elaborate work Pharma- 
teutioe UationaLia^ based on these materials, had much 
» influence in time, though it was soon forgotten. But 
, .some parts of ^yillis’B works, such as his descriptions of 
‘^^eWous diseases, and his acepunt (the earliest) of diabetes, 
classical contributions . to scientific medicine. In the 
uVpplbntion of chemistry to the. examination of secrotiuns 
.pIwUlis made some important steps. The chomical school 
with violent’ o[)positidn, partly from the adherents of 
•j'iho ' ancient medicine, partly from the iatro-meclianical 
’^ BchOol. Towards the end of the 17th century n[)peared an 
medical rcforii\er who sided with none of these 
but may be. said iii some respects to have sur- 
pOBsbd and <lispehsed with tlieni. 

aiul Loch , — ^Thomas Sydenham (1G2'U80) 
was educated at Oxford and .at Montpellier. He was well 
^^qu^inted with the works of tlie ariciciit physicians, and 
^#l^b^ly fairly so with, clieniistry. Of his knowledge of 
nbthing^^definite can be said, as he bcldoin refers 
'His main avQwod principlo was to do without 
and study tlio actual diseases in an unbiassed 
As his model in medical metliods, Sydenham 
^;i)fapf$atG(dIy and pointedly refers to Hippocnitcs, and he 
hot unfairly been called the Eiiglisli Hippocrates, 
resembled his Greek master in tho high value he set 
.on.tUajstttdy uf the liditural'liistory of disease”; iu the 
fr.'^jtinoHance he attached* to “epidemic constitution,” that 
the influence of weather and other uitiiral causes in I 
/^(l^ifying disease ; and further in his conception of the 
’'h^kling ppwer of nature in disease, a doctrine which 
6Veh''<^panded beyond the teabhing of Hippocrates. 
’According to Sydenham, a £seas6 is nothing mure than 
alCdli^c nature to restore the health of the patient by 
of the morbifib matter. The extent to 
practice was influenced by this and other a priori 
.i^^bej^J^ions prevents us from classing Sydenham as a pure 
he had the rare merit. o( never x)enuitting 
be enslaved even by his own theories. Still les.H 
ini^ Warped by either of the tvro great systems, the 
which then divided the medical 
WOi^di^r{.Bydehhani^^ influence on Enropean medicine was 
yery^;j^t.- His principles were .welcomed as a return 
by those who were weary bf theoretical disputes. 

inilder and bettor i^y of ^treating fevers, 
flmall-poz, and gave strong suj^ppjrt to the use 
espeoiidly Feraviait bark. He was 
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an advocate of bleeding, and often carn«*l it to excess. 
Another important point in Sydeuhaius doctrine is lusuli-ar 
recognition of many diseases as being what would be now 
called specijicf and not due merely to an alteration in tho 
primary qualities or humours of tlie oMer schools. Fruiii 
thi.s springs his high appreciation of .speeilie medicines. 

One name should always be lucntioncd along with 
Sydenham — that of his friend John Locke. The. great 
Bensatioiial philosopher was a thoroughly trained i)iiy.si- 
cian, and practised privately. He shared and defended 
many of Sydenham’s principles, and in the few metlical 
observations ho Las left sliows hftnsclf to bo even more 
thorough-going than tho “English Hippocrates.” Jt is 
deeply to bo regretteu in tho interests of iiiedicine that ho 
did not write more. It is, however, roasonablo to siqiposo 
that ids commanding intellect often makes itself felt in the 
words of Sydenham. One sentence of Locke’s in a letter 
to W. Molyneii.x sums up the practical side of Sydenham’s 
teacldng. 

“You cannot iinn^inc how liir a little obsfMVsilion carefully nnulo 
by u mail not lied up to the four liimi«>niH [(.J*ilcii|, or bid, suliilnir, 
and iiuM-cuiy | runindsiKj, or to loMil and ah-ali [Sylvius and Willi.^] 
which has of late pr**vail»‘«l, will rat ly a man in tin* euringid diAca-ses 
tlmugh verv stubborn and dangciniu ; aiul IbatwitJi Very litllo and 
common things, and aiinu.^t iiu nnaliciiic. at all.” 

We thqs see that, while the groat anatomist, physicists, 
and chemists, men of tlie type of Willis, Borelli,' and Boyle, 
were laying foundations wldch wore biter on built up into 
the fabric of scientific inotlicine, little good was done by 
the premature application of Ibcir Inilf under, stood jirin- 
ciples to practice. The reform of i»r.iclii:al lucdicine was' 
effected by men who aimed at, ami partly succeed^^d iu, 
rejecting all hypothesis and returning to the unbiassed 
study of natural proce.sse.s, as shown in In-ullli and di.*icase. 

Sydenham bhoweil that these pioc(‘.^‘‘e.s might be profib 
abl^ studied and dealt with \vithout exjdaiiiing them ; and, 
by turning men’s inimls away from e^jilanritions and fixing 
them ou fact'", lie enriched niedtcine uitli a nutliod more • 
fruitful tliaii any discoveries in detail. IVoin thi.s time 
forth the reign of canonic.il autliority in medicine was at 
an end, tliougli tho dogimdic long survived. 

The -Tlie. in -ilirinc ol the l8th ccntniy 

is notable, like that of the latter part of the ITtli, for tho 
Striving after complete tlicou iical sy.' reins, ’riie iiifiueiicti 
of the iatro-pliysiejil school was l>y no means exhausted , 
and in England, e.'^jiecially tliroiigli tin* innij eet inflnenee of 
NowtoiAs great asironoiiiieal geneiali/.itions, it took on a 
inuthcnialical asjiect, and is sometimes known as iatro- 
inalheinacieal. ’fins jihase isnio't clearly develojied in l^it- 
cairii (1052--! 7 1 o), wlio, tlnuii'li a ch'tei mined opponent of 
metaphysical exjihination.s, mid of tlie chemical doctrine-, 
g;iV(3 to Jus own rinle ineelnmieal ex^Tinations of life and 
disease almost the dt»gmatic completeiie>s of a theological 
.system. His countryman and pupil, George C’heyiie, wlio 
lived some years at Bafh, j)iil»lished a new theory of fcvfcr.s 
on tho iiiceliaiiical vsy.-^tem, wliicli liad a great reimtation. 
Their Knglbh contem]n)rarie.s and .•^accessors, Freind, Cole, 
and Mead, leaned also to mechanical cx^uaiiations, but with 
ailistrust of .sy.steinatic theoretical crtinpletencss, which was 
perhaps partly a national cliariicteri.stic, partly the result 
of the teaching of {Sydenham and Locke. Freind (11)77)- 
1728) in Ilia Pmmenolofjia n mechanical exjdanat ion 
of the phenomena of menstruation. He is also one of tlio 
most distinguished writers on the lii>tory of ineilicine. 
Colo (see above) published mechanical hypotheso.s ennemri- 
ing the causation of fevers which closely agree Vith tho .if 
of the Italian iatro-meehauical yhool. More distinguisheil 
ill his own day than^any of these^ was lUcliard Mead 
(1G73-1754), one of the most accomplishcil and socially 
successful, physicians of inodeni timc.s. Mead w'as the 
pupil of tho equally popular and successful J^Jiu Kiidcliffe 
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(1650-1714), •ivho bad acquired from Sydenham a contempt 
for book learuing, and belonged to no school in medicine but 
the school of common sense. Kadcliffe loft, however, no 
w'ork rcqiiixiug mention in a history of medicine. Mead, a 
man of great learning and intellectual activity, was an 
ardent advocate of the mathematical doctrines. It is 
very evident,” he says, “ that all other means of improv- 
ing medicine have been found inetfectual, by the stand it 
was at for two thousand years, and that, since mathe- 
maticians have set theiuselvcs to the study of it, men 
already begin to talk so intelligibly and comj[)rehensibly, 
even about abstruse matters, that it i.s to be hoped tliat 
mathematical learning w'ill be the distinguishing mark 
of a ]>hysician and a quack.” llis Meckumcal A<\'ount 
of Foiso7LSf in the first edition (1702), gave an explanation 
of the etfects of poisons, as acting only on the blood. 
Afterwards he modified his hypothesis, and referred tlio 
distil rbaiice.s produced to the “nervous liquor,” which 
he supposed to bo a quantity of the “ universal elastic 
matter” diffused through the universe, by which Newton 
explained the phenomena of light, /.e., what was afterwards 
called the liuninifiirous ether. Me:id\s treatise on 'f/ie Power 
of the S>ni awl Motoi over 11 n man IliKpeiii (1701), equally 
inspired by Newton s discoveries, was a premature attempt 
to assign the iutlueiice of atUKK^pheric pressure and other 
cosmic.il causes in producing disease, llis works contain, 
however, many original experiments, and excellent practical 
observations. J aines Keill (1 67.3-1 7 1 D) aiqdicMl New’toiiian 
and mechanical principles to the exidaiiation of bodily 
functions with still gn^ater accuracy and completeness; but 
his researches liavo mure importance for idiysiology than 
for practical nieiliidne. 

Boevhaave, — Noihj of these men founded a school, — a re- 
sult due in part to their irilelh'ctnal cluiracter, in part to tho 
absence in Ihigland of luedic-id schools e(|nivaleiit in ]»t)si- 
tion and iuqiortaiice to the uni\er.silies of the Oontineut. 
An important academical poMtioii was, on tlie other hand, 
one of tlio reixms why a physician not very ditlerent in JiLs 
way thinking from the English [hysicians of the age of 
Queen Anne was able to tike a far more predominant 
position in the medical wandd. ITermaiiu llocrhaavo 
(lCG8-l7o'') was einph itically a great teaclier. lie was for 
many years j)r<>lesM)r of me lii ine at J.eyden, where lie lec- 
tured five hours a day, and excelled in influence and re])uta- 
tion, not. o'dy liis griMte.'^t forerunners, Montanus of Padua 
and Rylvins (jf Loy<lfii, but jnobably every .subsequent 
teacher. The lio.>pittil of Leyden, thougli '»\itli only twelve 
beds av'ailable for teaching, iHu aine llie centre of niedic.al 
influence in lOun^pe. Many of the hailing English 
physicians of the Ir^th century .stiuUc<l tlicre ; Van Rvvieten, 
a pU]>il of Ihu-rliaave, tran^-planted tlie latter’.s method of 
teaching to Vienna, and founded the noted Vienna school 
of medicine. As tlh: orgmizer, and almost the constructor, 
of the modern method of clinical instruction, the services 
of Loerhaave to the progn;',*^ of medicine were immense, 
and can hardly be overmteJ. In his teaching, as in his 
practice, he avowedly foIh«\ved the method i)f ilipj)ocrates 
and Sydenham, both of whom he enthusia-stically admired. 
In llis incdic.'d doctrines he must be pronounced an 
eclectic, though taking his stand mainly on tlie iatro- 
inechaiiical school. The be^t known parts of Boerhaave\H 
sy.stem are bi.s doctrines of inflammation, obstruction, and 
“plethora.” By the hast naim;*! especially ho wa.s long 
remembered. Hi.s object w.is to make all the anatomical 
ami phvbiological acqiiisitlfiMs of his age, even micro.scop- 
ical anatomy, wdiich he dilii:ently studied, available for 
use in the practice pf medicine. •lie thus diilered from 
Hydenhani, who took almost as little account of modern 
science as of ancient dogma. Boerhaave may be in some 
re.spects compared to Galen, but again differed from him in 
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that he always abstained from attempting to reduce liw 
knowledge to, a uniform and coherent system. Boerhaave 
attached great importauce to the study of the medical 
classics, but rather treated them historically than quoted 
them as canonical authorities. It almost follows from the 
nature of the case that the great task of Boerhaave’s life, a 
synthesis of ancient and modern medicine, and tlie ‘fork 
ill which this is chiefly contained, his celebrated ImtitutimiSj 
could not have any great permanent value. Nharly the 
same thing is true oven of the Aplurrims^ in which, follow- 
ing the example of Uii>pocrates, ho endeavoured to sum 
ii[) the results of his long experience. 

Iloffmann and SlakL — Wo have now to speak of two 
writers in ^whom the systematic tendency of the 18th 
century showed itself most cum[iletely. r 

Friedrich Hoffmann (1660-1742), like Boerhaave, owed 
llis influence, and perhaps partly Ids intellectual charac^ 
teristics, to his academical position. He was in 169.1 
appointed the first professor of medicine in the university 
of Halle, then just founded by the elector Fredeiick III. 
Here he became, as did bis contemporary and rival Rtahl, 
a popular and influential teacher, though their university 
had not tho European importance of Leyden. Iloffmauu’a 
“ system ” was apparently intended to reconcile tlio oppOB^ 
iiig “spiritual” and “materialistic” views of nature, and 
is thought to have been much influenced by the [ihilosoiJiy 
of Leibnitz. His medical theories rest u[)>>n a complete* 
theory of the universe. Life depended upon a universally 
diffused ether, which auimals breathe in from the atmo- 
sphere, and which is conlained in all parts of tho body. It 
accumulates in the brain, and there generates tlio “ nervoua 
fluid” or pneunia ^ — a theory closely resembling that of 
Mead on tho “nervous liquor,” unless indeed Mead bor- 
rowed it from Hoffmann. On this system are explained all 
the phenomena of life and disease. Health depends on the 
maintenance of a proj)cr “tone” in the body, — some diseases 
being produced by excess of tone, or “spasm”; others by 
“atony,” or want of tone. But it is impossible here to 
follow its further developments. Independently of his 
system, which has long cea.sud to exert any influence, Hoff- 
mann made some contributions to practical medicine ; and 
llis great knowledge of chemistry enabled him to investtf^ 
gate the subject of mineral waters. He was equally skilful 
in pharmacy, but lowered his position by tho iiractice^ 
which w’ould be unpardonable in a modern physician, of 
trafficking in .•secret remedie.s. Some of these are fveu to 
this day sold for the benefit of the. orphanage at Halle. 

George Krne.st Stahl (1660-1731) was for more than 
twenty, years professor of medicine at Halle, and thus a 
colleague of Huffmunn, wltoiii he rcscmblifd in construct- 
ing a complete theoretical system, though their systems 
had little or nothing in common. Stahl’s chief aiui waS^ta 
oppose materialism. For mechanical conceptions he sub- 
stituted tho theory of “animism,” — attributing to the soul 
the functions of ordinary apimal life in man, while the 
life of other creatures was left to mechanical laws. The 
symptonrs of disease were explained as efforts of the souY 
to rid itself from morbid influences, the soul acting 
reasonably with respect to the end of self-preservation. Tho 
anima thus corresponds partly to the “nature” of Sydenham, 
while in other respects it resembles the archeus of Van 
Helmont. Animism in its completeness met with little 
acceptance during tho lifetime of its author, but influ- 
enced some of the iatro-physical school. Stahl was the 
author of tlie theory of “ phlogiston ” in chemistry, which 
in its day had great importance. 

Haller and Mwgagni. — From the subtleties* of riwal 
systems it is a satisfaction to turn to two movenicnts intibo 
medicine of the 18th century which, though they did not 
extinguish the spirit of system-making, 4)peped up prths of 
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investigation by which the systems were ultimately super- 
ceded. These are physiology in the modern sense, as dating 
from Haller, and pathological anatomy, as dating from 
Morgagni. 

Albrecht von Haller (1708-77) was a man of even more 
onmlopsedic attainments than Boerhaave. He advanced 
chemistry, botany, anatomy, as well as i)hysiology, and 
was incessantly occupied in endeavouring to apply his 
scientific studios to practical medicine, thus continuing the 
work of his great teacher Bcerhaave. Besides all this he 
was probably more profoundly acquainted with the litera- 
ture and bibliography of medicine than any one before or 
«ince, Haller occupied in the now university of (Bittingen 
(founded 1737) a position corresponding to that of 
BoerlAave at Leyden, and in like manner intluenced a very 
large circle of pupils. The appreciation of his work in 
physiology belongs to the history of lliat science; we are 
only concerned here with its irirtuenco on medicine. 
Haller’s definition of irritability as a property of nmsculur 
tissue, and its distinction from sensibility as a property of 
nerves, struck at the root of the prevailing Itypollicsis respect- 
ing animal activity. It >vas no longer necessary to suppose 
that a halt conscious “auima” was directing every move- 
ment. Moreover, Haller’s views did not rest on a priori. 
speculation, but on numerous experiments, lie was among 
the first to investigate the action of medicines on healthy 
•persons. Uiifortunatoly the lesson which his cuntempi>r- 
aries learnt was not the importance of ex})eriment, but only 
the need of contriving other “systems” less open to objec- 
tion ; and thus tlie influence of IBdIer led directly to the I 
theoretical subtleties of Cullen and John Brown, and only ' 
indirectly and later on to the general anatomy of Bichat. 
The great name of Haller does not therefore occiq)y a very | 
prominent place in the history of practical medicine. j 

The work of Oiovanni Battista Morgagni (1082-1771) 
bad and still preserves a permanent importaiKie lioyond that 
of all th(3 contemporary theorists. In a series of letters J>e 
et camia morhorum per anatomen imhupdiis, pub- 
lished when he was in his eightieth yi'ar, lie describes tlio 
appearances met with at the post-mortem examination us ! 
well 08 the symptoms during life in a number of cases of j 
various diseases. It was not the first work of the kiml. j 
Boiiot had published his Sepulcretnm in 1G7U ; and obser- j 
vations of post-mortem appearances lm<l been made by | 
^Montunus, Tulp, Vieusaens, Valsalva, Luiuisi, Haller, and 
others. But never before was so large a eolloclion of cases 
brought together, described with such accuracy, or illustrated 
with equal anatomical and medical kiiow’ledge. Morgagni’s 
work at once made an epoch iu the science. Morbid 
anatomy now* became a recognized brancli of medical 
research, and the movement was started which has lasted 
till our own day. 

The contribution of Morgagni to medical science must 
be regarded as in some respects the counterpart of Syden- 
bain’s. The latter had, in ueglccting anatomy, neglected 
the most solid basis for studying the natural history of 
^•disease ; though perluips it was less from choii'e than bc- 
eaiiaa his practice, as ho was not attached to a ho.si)ital, 
gave him no epportunities. But it is on the cumbination 
of the two methods, tliat of Sydenham and of Morgagni, that 
; modem medicine rests ; and it is through these that it has 
been able to make steady progress in its own field, inde- 
pendently of the advance of physiology or other sciences. 

The method of Morgagni found many imitators, both in 
his own country and in others. In England the first 
important name in this field is at the same time that of the 
IK&t writer of a systematic work in any language on morbid 
Anatomy, Matthew Baillie (1761— 1823), * w'Uo published 
Ids treatise in 1793. 

OuUm and Brown . — It remains to speak of two system- 
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atic writers on medicine in the 18tli ccntifry, wlio.se great 
reputation prevents them from being pas.sed over, tln)iigh 
tlieir real contribution to the [progress of medicine w’as not 
great — Cullen and Brown. • 

William Cullen (1712-90) was a most eminent and 
popular professor of medicine at Edinburgh. The satno 
academical influences as surrounded llio Dutch and 
Cerman founders of systems were doubtless partly concerned 
in lea<ling him to form the plan of a comprehensive system 
of medicine. Cullen’s system was largely based on the 
new physiological doctrine of irritability, but is (.specially 
noticeable for the imporlauco attached to nervous action. 
Thus even gout was regarded as a “ neurosis.” ’rin‘S(j 
pathological principle.^ of Cullen arc contained in his Fnd 
Isinmof the. Israel ice of J^/ti/air^ an extremely popular book, 
often reprinted and translated. More importance is to be 
attached to his Noenlofjy or Chtssijifrftton of /Jineuites. The 
attempt to classify diseases on a natural-history plan was 
not new, having been commenced by Saiivagcs and others, 
and is perhaps nut a task of the highest iniportance. 
Cullen drew out a classification of great and needless coui- 
I»loxity, the chief part of wliich is now' forgotten, but 
several of his main divisions are still preserved. 

It is ditlicult to form ii clear e>tiniate of the importance 
ol the last syst(‘matizer of medicine, .Inhii Jh'uwn (1735- 
88), for, tliough in Kugland lie lias been but littlo 
regarded, the wich; thoiiuli short lived [uipuhirity of his 
Bystein on the Continent shows that it iniisl have contained 
some elements of brilliaiuy, if not originality. His theory 
of medicine profes.sed to ex^Jain the processes of life and 
disease, and the methods of enns upon orn* simple principle, 
— that of the proi>crty of “excitability,” in \iitue of wliich 
the “exciting powers, ’’ delinf'd as being (\) cxternfil forces 
an(t(2) the functions of flu*. syHeni itself, cull foith the vital 
plicnomena “sense, motion, mental function, and passion.” 
All exciting pow'eis are stimulant, llie ap[»aient debilitating 
or sedative cllef'L of .soiini being due to a dititicncy in the * 
degree of stimulus; so that the limil lonclusiiin is tlial “ the 
whole phenomena of life, health as well a.s disease, consist 
iu stimulus and nothing eKc.” Ili(»wu rej ognizod some 
dis(‘ases as sflnuir^ otlieis as the latter ixpiiring 

sliniuhitiiig treatment, the foinier the leversc ; but hi.^ prae- 
tical (‘onclnsion was that tH i»er cent, of all di^ a.-es leijuired 
a “ stimulating ” treatment. In this In* cljiimed to have 
made the. most salutary reform bn'aie-f* all phx sh i;in'< fnmi 
Hippocrates hail treated diseases by drph-iinii ;iijd debili- 
tating measures with tin*, olject of cniing b\ elimination. 

It would be unprofitable to attimj-t n emuphte analysis of 
tho Brimonian system ; and it is ditlicult in»w to understand 
why it attraeted so much atlention in its day. 'I'o us at 
the present time it seems merely a dialectical eonslruction, 
having its beginning and end in definitions, the words 
power, .stimulus, being used in sm li a way as not to 
correspond to any jirccise physical conceptions, still less to 
definite material objects or forees. One recommendation 
of the system was that it favonr((l a milder system of 
treatment than was at that time in vogue ; Ihown may be 
said to have been the first advocate of the modern stimulant 
or feeding treatment of fevers. He advocated the u^e of 
“animal soups” or beef tea. Further he had the di*^('crii- 
nieiit to see that certain sjnij)toms, siicli as convuli-ioiis and 
delirium, which were then commonly held always to indi- 
cate inllammution, were often really signs of weaknos.s. 

The fortunes of Brown’s system (called, from having been 
originally written in Latin, the Brunonian) form one (d the 
strangest chapters in the history of medicine. In Scotland, 
Brown so far won the sympathy of the student.s that riotous 
conflicts took place between his partisans and opponents. 
In England his sy.stem took little root. Italy, on the 
otlier hand, it received enthusiastic tiupyori, and, naturally, 



814 


MEDICINE 


[iUSTORY, 


& corresponding degree of opposition. The most important 
adherent to Brown's system was llasori (1763-1S37), who 
taught it as jirofessor at Bavia, but afterwards substituted 
his own sy^coiu of contra-stimulus. The theoretical differ- 
ences between this and the stimulus” theory need nut be 
expounded. Tho practical dilierenco in the corresponding 
treatment was very great, as Kasori advocated a copious use 
of bleeding and of det^rcssing remedies, such as antimony. 
Joseph Frank, a Gorman, professor at Pavia, afterwards 
of Vienna, the author of an encyclopredic work on medicine 
now forgotten, embraced the Brunonian system, though 
he afterwards introduced some modifications, and trans- 
planted it to Vienna. Many names are ijuoted as partisans 
or opponents of the Brunonian system in Italy, but scarcely 
one of them has any other claim to be remembered/ In 
Germany the new system called forth, a little later, no less | 
enttiusiasm and controversial heat. Girtanner first began 
to spread the new ideas (though giving them out as his own), 
but Weikard was the first avowed advocate of the system, 
lloschl.iub (17G8-1835) modified Brown’s system into the 
theory of exxitonient (Arm/// //f/.v/ZnoriV), which for a time 
was extremely ]»opular in Germany. The enthusiasm of 
the younger Briinonians in (ifermany was as great as in 
Mdinburgh or in Italy, and led to serious riots in the 
university of Giittingen. In Ameri(‘a the system was 
enthusiastically adopted by a noted ])liysician, Benjamin 
Rush, of Philadelphia, who was followed by a considerable 
school. France was not more influenced hy the new school 
.than England. In both e(»nntries the tendency towards 
positive science and progress by objective investigation 
was too marked for any theoretical system to have more 
than a passing intluence. In France, however, the 
influence of Rrowifs Ihoorics U very clearly seen in the 
writings of Broiissuis, who, ihouiih not riglitly classed vtitli 
tho systeiii-iiiakor*^, since liis conoliisions were partly based 
upon auatoniical investigation, reseinlJed tliem in his at- 
tempt to unite theory ami ])rri< tico in one, com[irehcnsive 
syntliesis. The explanation of the meteoric splendour of the 
Brunonian sy.stcm in other countries .seems to bo us follow.s. 
In Italy the period of intellectual decadence had set ift, 
and no serious scieutille ardour remained to withstand tlie 
novelties of abstract theory. In (I’eriuany the case was 
somewhat different. Intcllcctnnl activity was not wanting, ! 
but the great achievements of the ISth century in philo- 1 
sopliy and the iikumI .sciences had fostered a love of | 
abstract .speculation ; ami snim; .^ort of cosmical or 
general sy.stem was thought iiidispeusuble in every depart- 
ment of special science. IJcnco anollier gciienition had to 
pass away before Germany found lieiNelf on the level, in 
scientific iiivestig.itio!!, of Franco .and J’’ngland. 

Before the tlieon lic, tendency of tho I 81 I 1 ccaitury was 
quite exhausted, it di^i»layed itself in a .sy.stem which, 
though in .st/me res[»cct> isoliit' il in tho history of medicine, 
stands nearoj-t to that of Brown, ■ that, nanndy, of ilalmo- 
maim (see IIomo:oi*.\tu^ ). Ilahnemanu (17r>3-l84I) was 
in conception as revolutionary a refonner of medicine a.s 
ParaceUuH. He ju-ofe'^sed to Ira.^o medicine entirely on a 
knowledge of .syini/toms, regarding all investigation of the 
causes of symptoms as useless. While thus r(?jftcting all 
the lesson.s of nioibid aiuitomy and pathology, he put for- 
ward views reapectirig the cause.s of disease which hardly 
bear to be seriously .stated. All clironic maladies result 
either from three di.sea.se.s— p.sora (the it(;]i), syfihilis, or 
sycosis (a nkin disease), or else are maladies produced by 
t xnedicinc.g. Seven-eightli.s of all chronic di.seases are pro- 
duced by itch driven iuward.s.^ (/t is fair to say that 

’ The itch is really an atfe^’tion pniduceU by the presence in the 
skin of a spcfae-ef iiiito (Afftrus scfibiei)f and when this is destroyed or 
removed the dfseasc is^t ail end. 


these views were published in one ol hh later WQrti^).';?ln^ 
treatment of diseat^e Huhnetnann rejected ,,enUVei]r ^ihet 
notion of am ituiflicatnx mturm, and .was guiderl/^bWc' 
.well-known principle ^^similia similibUs curantur,^ .which . 
he explained as depending on the law that in order to get 
rill of a disease some remedy must be given wbich.^ehr^ldj 
substitute for the disease au action dynamically sirn^ar^ ; 
but weaker. The original malady being thus g»t 
the vital force would easily be able to cope wUh.ja^; 
extinguish the slighter disturbance paused by the 
Something very similar was held % Brown, who 
that indirect debility ” was to be cured by a lesser, degip^'^ 
of the same stimulus as had caused the original4i^tni4>ane^ 
Generally, however, Hahnemann’s views cimtrodicttl^oBei^': 
Brown, though moving somewhat in the same plane. ^ ' la, 
order to select remedies which should Julfll the indica^. 
tion of producing symptoms like^thoso of the disease^ 
Hahnemann mode many observations of the action of drugs 
ou healthy persons. He did not originate this line of 
research, for it had been pursued if not originated by. 
Haller, and cultivated systematically by Tommasini, an.; 
Italian contra-stimulist ; ” but ho carried it out 
much elaboration, • His results, neveitheless, were vitiated • 
by being obtained in the interest of a theory, and by 
singular want 0 ! discrimination. Hahnemann’s doctrines 
met with muq]^ opposition on the part of th^ medical pro- * 
fession, and he was hence led to state his case to the lay ’’ 
public as a sort of court of appeal; and thus matters of ; 
^science were made the theme^f much popular controversy, ' 
This expedient, in which Ilahnenmnn had been in a small' 
degree anticipated by Brow'n, contributed largely to the. 
success of his system. The appeal flattered a prevalent 
belief in the right of private judgement, even in techaida) 
and learned subjects. Hahnemann was thus able tp take, 
up the position (and not without j^tification) of a victim 
of professional prejudice. Tho aruomalous position 
which professional scorn and extra-professional populaKtJt^ 
brought him produced a distinct deterioration in thpl 
character of his work. In his second period he develop^ 
the extraordinary theory of “ potentiality ” or dyi)aini|Sf, 
tion, — namely, that medicines gained in strength by being; 
diluted, if the dilution was accompanied by shaking, or 
pounding, which was supposed to “ potentialize ” Or in- 
crease the potency of the medicine. On this extraprdU 
nary principle Hahnemann ordered bis original tjjwtaw 
to bo reducei.1 in strength to one-fiftieth ; these first dilu- 
tions again to onc-filtictli ; and so oh, even till the thirtieth 
dilution, which he himself used by preference^ and tO 
which he ascribed the highest potentiality.* It is hardly 
necessary to point out that even the lower dilations inyolyp:; 
quantities whicli no analysis can weigh, measure, ot 
recognize., The still greater eccentricities of Kahnan|D^ 
later works need not bo recounted. , From 
point of view Hahnpmann’s is one of the abstract 
pretending to universality, wipch modern medicine neUheir 
accepts nor finds it worth while to controvert., thp 
treatment of disease his practical innovations ;.camat , a* 
a fortunate time, when tne .excesses of ^tlie. 
system had only [Kiitially been superseded \)y 
injurious opposite extreme of Brown's stimulant 
Udhneinann’e use of ^miW and. often quite inerKjp^U^ 
contrasted, favourably , with/both of tb^. , he 

did good by insisting jopon jdmplicity in prescribing;,^^^ 
jt was the custom to^give a number of drpgs, oft^h 
geneous and inconsistent, in the same, prescription^^^tfwl 
these indirect beuefitewere quite independent^ ef 
or falsity of his theoretical system. \ i 
Positm Progrmin ty 18fA. Ctntnry.r^Txi 
on the repeated attempts in the i$tl^ eei^i^ 
a universal system of medicine, 
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re]^ tba waste of brilliant gifts and profound acquire- 
> manta which, they Involved. It was fortunate, however, 

. that the aceumulatiou of positive knowledge in medicine 
^ did 'not cease. While Qermany and Rcotlund, as tlio chief 
' homes of abstract speculation, gave birth to most of the 
theories, progress in objective science was most marked in 
^ otihsr countries,— in Italy first, and afterwards in England 
'tod Prance.' We must retrace our steps a little to enumerate 
;^^^eraf distinguished names which, from the nature of the 
hardly admit of classification. 

. In Italy the tradUiou of the groat anatomists and 
':^ifcysiologi8t3 of the 17th century produced a series of 
■-Curate observers and practitioners. Among the first (»f 
:these were Antonio Maria Valsalva (16GG-1723), still 
bettes known as an anatomist; Qiovanni Maria Lancisi 
(1654-1720), also an anatomist, the author of a classical 
; work bn tlie disensos of the heart and aneurisms ; and Tp- 
.;^oUto Francisco Albertih} (1662-1738), whose researches 
' on' the same class of diseases were no less important 

In France Jean Baptiste Sbnac (1093-1770) wrote 
also an important work on the affections of the heart, 
^auvages, otherwise F. B. de Lacroix (170G-G7), gave 
;i'tmd^r the title Nomlogia MfiJiadica a natural-history 
classification of diseases ; Jean Astruc (1684-17GG) con- 
tributed to the knowledge of general diseases. But the 
state of medicine in that country till the end of the 18th 
’ century was .unsatisfactory as compared with some other 
parts of Europe. 

' In England the brilliancy of the early part of tho 
I ‘ century in practical medicine was hardly maintained to 
the end, and presented indeed a certain contrast with tlio 
remarkable and unflagging progress of surgery in the same 
period. The. roll of the 'College of Physicians does not 
furnish many distinguished names. Among these should 
'! bi mentioned John Fothergill (1712-80), who investi- 
‘^igated the ‘‘putrid sore throat'^ now called diphtheria, and 
'• the. form of neuralgia popularly known as tic douloureux. 
:/h physician of Plymouth, "John Huxharn (1694-1768), 
made researches on epidemic fevers, in tho spirit of 
Sydenham and Hippocrates, which are of tho highest 
’ .importance. . William Ileberden (1710-1801), a London 
'■ physician, called by Samuel Johnson nltlmus Ihnmnornm, 

, the last of our learned physicians,” left a rich legacy of 
'■practical observations in the Gommentarien published after 
^'his.death. More important in their results than any of 
• thaad^ works were tho discoveries of EDw\vun Jenneh 
r (jr.ff.), respecting the^ prevention of small pox by vaccina- 
^tioD, in which he superseded tho partially useful but 
'dangerous practice of inocnlatiou, which had boon intro- 
.Mnced into England in 1731. The history of this dis- 
! jpoyeijr need not be told here, but it may be pointed out 
■ L'iilSiat, apart from its practical importance, it has had groat 
V {jfi&nence on the scientific study of infectious diseases, 
the; name of John Pringle (1707-82) should also bo 
■Mentioned as one of the first to study epidemics of fovci-s 
feciUTing in prisons and caiups. His work entitled Olmr- 
iKtfihijiA; on the Diseases of an Army was translated into 
;Aian^/Eu|^pean languages,' • and became the siaiulard 
subject. 

►O /Io’ Germany the only important school of prautical 
was that of Vienna, as revived by Van Suieteii 
a pupil of Boerhaave, under tlie patronage 
otiMteHa' Theresa. Van •Swicteh‘a commentaries on the 
;<%ptbHiini8'0( Boerhaave are tliougbt more valuable than 
Other eminent names of the same 
are Anton de Haen (1704-76), Anton Storck 
i(TT31»1805), Maximilian Stoll (1742-88), and John 
F^rik (1745-1821), father. of Joseph Frank before- 
b^ii^ Its an adherent of the Brownian system, and 
son rarried away for a time by the new doctrines. 


CINE 81 S 

This, the old “Vienna School,” was not histinguLshed for 
any notable discoveries, but for success in clinical teacliiijg, 
and for its sound method of studying the actual facts of 
disease during life and after death, which largely eoiilri- 
biited to the establishment of the “positive iBedirine ” of 
the 19th century. 

One novelty, however, of the first importance' is due to 
a Vienna physician of the period, L(*(»puld A\t‘iibrugger 
(1722 -1809), tho inventor of the method of n cognizing 
diseases of the chest by percussion. AvLnbrnggi!r’.s 
method was that of direct percussion with the tips ol the 
fingers, not that which is now used, of mediate utTcussion 
with the intervention of a finger or plessimeter ; but the 
results of his method were the same, and its value rn aily 
as great. Avenbrngger’s great work, ihei Inventum Aorum, 
was published in 1761. 'Hie now practice was received at 
first with contempt and even ridicule, and afterwards by 
Stidl and IVtcr Frank with only grudging approval. Jt 
did not receive duo recognition till 1808, when Corvisart 
translated the Invent uni Xovuni into French, and Aven- 
briiggt‘Fs nicthod riq)idly attained a European reputation, 
Sur])assed, but not ecli[).sRLi, by tlie still more irnpoitant? 
Jirt of anscultatiuu iiitrodiiccii by Laciiuec, it is hardly 
too much to say tint this sirni>le and purely mechanical 
invention has had more inllucuce «»n the development of 
modern medicine than all tho “ systems ” evolved by tho 
mo.st brilliant intellects of the 18tli century. 

Kavlif Part i)f the V}th (*cntiu'jf»- -It is not po.?sible to 
carry tho history of medicine, in a jiketch such as this, 
beyond the early years of the 19th century, laitli because 
tho mass of iletails becomes so large as to require more ■ 
minute treatment, and because it is ditlicult as wii approach 
our ow'ii times to pri'serve the necessary historical per- 
spective. It was, however, in this pi riuil that wliat W’e 
re^iird as the modern sehool of im'dieirie. wa.s formed, and 
took the shape which it ha^ preset vt'd to our own days. 
Tho characteristic of the model n school is tho a(lo[»tion iu* 
medicine of the mclhods of resean-h <*f p!ly^ical sciiaice, and 
the gradually declining impnitanee .ittadied ti» theory and 
abstract reasoning,- hyi)ollicses,lliiimdi not neglected, being 
used as means of research rather tli.in as ultimate conclu- 
sions. Its metlml nny liierefoie be e.illed the ]»ositivp 
mothofl, or that of ratimial eiii[»irii‘isni. 'rin* growth ot 
the new sclu»ol was rn^t sren in two ihiropcan conntiies, 
in Franco uml Knglaml, .iml mii-'l be s'-p, [lately follow’od 
in the two. Cieimany [“iiteieil the held later. 

Pise nf ihr Si!nr>{ in Fi'inrc. - 'Flic rcftU'm of 

medicine in Fr.iiie'' nmsl be il.il'd fioiii the great intel- 
lectual awakenine; caused by I lie Kevedution, but more 
dofinitely starts with the rescaitlies in anatomy and 
physi[)logy of Marie Fraii«;nis \avi« r I’i<-li:U ( 1 771-1 802). 
The inijH>rt.:inc(* in siiem*" of llicliat'.s classical works, 
especially of tho Anfi(‘>nfi>‘ ^ cannot bo estimated 

here; wo can only ])i>int out their value as supplying 
a new basis for patliology i>r the science of disease. 
Among the most ardent of his followers was Fram^Mjis 
Joseph Victor nroussiii< (1772- 1S3S), whose theoretical 
view.s, partly foniidol on those of lirowii ami partly on tho 
.so-called vilali.st school of I'orden and Hurtliez, dilicivd 
from these es.^entially in being luaiwedly baseil on ana- 
tomical observations. r>rous.sai.ss chief aim was to timl 
an anatomical basis for all diseases, but lie. i.s especially 
known for his attempt to explain all fevers »s a conseipienco 
of irritation or intlainmalion of the intcstiiiiil canal (gastro- 
enteritc). A number of other maladies, espeiyally gcnea*al 
disoase.s and those commonly regarded as nervous, weri^ 
attributed to the san^ cause. * ft would be impossible now 
, to trace the steps which led to this wihl uml long since 
. exploded theory. It led, among other comscquinces, to an 
I enormous misuse of bleeding. Leeches w^ie his favourite 
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in^«^runK•llts, ajii so much so that he is said to have used 
100,000 in liis own liospital wards during one year. Ho 
was equalled if not surpassed in this excess by his 
folh»wiT D»uiillaud, known for his iinportiiiit work on 
heart diseases. Broussaiss system, to which he gave tlie 
luinio of “ Medecine l*by.siologique'’ did much indirect good, 
in fixing attention upon morbid changes in the organs, and 
thus led to the rise of the strongly opposed anatomical 
and pathological school f)f Corvisart, Laenncc, and liaylc. 

Jean Nicolas Corvisart (ITho-lSiM) has already been 
mentioned as the translator ami introducer into France of 
AvenbiuggcFs work on percussion. Ho introduced soni(5 
inqu'oveinents in the nietliod, hut the only real advance 
Wiis the introduction of ineiliate percussion by Tiorry in 
IS'JS. 'File discovery liad, ho\vc\er, yet to he completed 
by that of auscultation, or listening to sounds jiroduced 
’in the cliest by bre.ithing, the. rnovenients of the heart, ikc. 
'TIit‘ combination of these, inetliods constitutes what is now 
■ known as bene Thr‘ 0 [»hilc llyacintlie 
Laenncc (1 7Sl- iS-Jb) wa.s the inventor t)f this most 
ini[K>rtant porhai)s of all methods of medical research. 
.F\ce[)t for .^oine trilling m)ticc.s i>f sounds heard in certain 
diseases, this method was entin'ly new. It was definitely 
expounded in an ahno.*>t ciunph'te form in his work 
J)e l\ini<i:u!tntion niv*(inff\ pubh.shed in ISH). f^aennec 
attached undue importance to the ii-^c of the btellioscope, 
and laid too much weight on si)ctilic signs of specific 
diseases; otlicrNNise his method in its main features Inis 
remained unchanged. The re.^ull of his di.^covery was an 
entire revolution In the kno\N ledge of di^^ases of the chest ; 
but it would be a mistake to forget that an essential factor 
in thi.s revolution was the i'>imultinLM)us study of the con- 
dition of the di'cased organ-, assci-n after death. Without 
the latter, it is dillicult to si e how the infurinatiou con- 
veyed by sounds coiild over have been veritied. Iliis 
inciea.->e of knowKd.;** i^ then fore «lue, not to auscultation 
.alone, but to au^cuU!llloM coiidiiiied with morbid nuatoiny. 
In the cas'. of Licunti- himself thi-; qualification takes 
nothing from his f.une, for lie studied so minutely the 
relations of pi'^t-nmiti in a[)[UMMiiei-^ to symptoms during 
.life ihiit, Irnl he not di-'coveied au^'cnltation, his researches 
in morbid anitomy would havi* made, liim lanioiis. The 
j[>'ithoh)gico-aiialom[cul iiietlioii was al.s(» followed with 
great zeal ami .-iicce^s l)y (!a'*[iard Laurent Il.iyle (1774- 
1^1(3), wlio.se res- ‘irches on tubercle, aiul the, changes of 
the lungs and <*'h'-r orguis in consumption, are. the founda- 
tion of mo.'.t tli-it Il ls bi‘i-n done siiiei* Ins lime. It was of 
course antecfsleiit to tli-’ di'.cov.-ry of auscultation. Start- 
ing from tlie^e im ii arn-t* a .^rhoid nf [diysiciaiis W'ho 
endeavoured to give to the stutly of syiiq»tonis the same 
proci>ion as belonge I to anali'miciil observations, and 
by the eoiiibinatioii nt Iji/th inethoil.'. made a new era in 
clinicil medicine. Ammig thev.* were ( Iminel (17tSS— 
l8eTS), Loui.s (17^7 l'^7l^), ( ‘ruveilliier (17‘Jl LS74), and 
Andr.il (17'J7 187b). i.ouls, l.y his le.seirclies on pul- 
inoiury consumption an 1 t\phoid fever, had tlie chief mciit 
of refuting the doctiine-, of Lr um-ai.-i. In another respect 
also he aided in e-taldidiing an exact .-^ciMice {)f nuMliciiie 
by the intrndiK'tiori cjf ili- iiunierieal or statistical methofl. 
}>y this method i)idy ci-i the lallacie.s which lire attendant 
on drawing (:>)iu:lii'>ion-; from isolateil ca-'-es be avoided; 
and thus tli i chit.d’ objection which has been made to 
regarding medicine as an inductive .«cience lia.s been 
removed. Jjouis’.s metljod w^as improved and sy.steinatized 
by (duvarreti; ami iu utility i^ now^ universally recognized. 
.Sp.acc Joes not permit ns to trace fiirtlnir the history of 
thi.s brill i int period of Fiem h iafMlicj,ne, <hiring whicli the 
bUi»CMiority of the fidn^Mol Ikiris could hanlly be contested. 
We can only mention the n lines of llretonneau (1771- 
18C2), Rostari i»l 700-1 800), D'Alibert (1700-1837), Uayer 
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(1703-1867), and Trousseau (1801-1866), tlie eloquent 
and popular teacher. 

Kmjluh iVedicine from 1800 to 1840. — The progrj^M of 
medicine in England during this period displays the same 
characteristics as at other times, viz., a gradual and unin- 
terrupted development, without startling changes such as 
are caused by the sudden rise or fall of a new' 8c)4Sol. 
Hardly any theoretical system is of English birth ; Erasmus 
Darwdn (1731-1802), the grandfather of the greaf Charles 
Darwin, alone makes an Gxce[>ti(»n. In Ins Zo(momia 
(1791) he expounded a theory of life and disease which 
had some resemblance to that of Brown, though arrived 
at (he says) by a ditTerent chain of reasoning. 

Darwin’s work shows, however, the tendency to connect 
medicine with physical science, which was an iniruKdiate 
conscipicnce of the scicntilic discoveries of the end of the 
18th century, when Priestley and CaveiMish in England 
exercised the same inOuetiee as Lavoisier in France. Tho 
English scliool of medicine was also profoundly stirred by 
the teachings of the two brothers William and John 
Hunter, especially the latter, — who must therefore bo 
brieily mentioned, though their own researches were chiefly 
concerned wdth subjects lying a little outside the limits 
of this sketch. William Hunter (1718-1783) w’as knowrn 
in Ijondou as a brilliant teacher of anatomy and successful 
ol>stetric physician ; his younger brother and pupil, John 
Hunter (1728-179.’), was also a teacher of ivnitoiny, and 
practised as a surgeon. His immense contributions to 
anatomy and pathology cannot be estimated here, but 
bis .services in stimulating research and training investi- 
gators belong to tho history of general iiiodiciue. They 
arc sufliciently evidenced by tho fact that Jenner and 
Baillie yvero his pupils. 

The same scientliic bent is seen in the greater attention 
paid to morbid anatomy (which dates from Baillic), and 
the more scicntilic nietliod of studying disease.^. An 
instance of tho lattm* is the work of Robert Willan 
(1757-1812) on diseases of the skin, — a department of 
medicine in which abstract and hypothetical views had 
been especially injurious. Willan, by following the natural- 
history method of Syilcnliam, at oiicis put the study on a 
sound basis; and liis work lias been the starting point 
of the most iin port ant modeni research e.*^. About the 
same time William Charles Wells (1757 1817), a scientific 
investigator of remarkable power, and the author of a cele- 
brateil essay on ilew', published oUservalioup on altcrfftions 
in the urine, which, though little noticed at the time, were 
of great value as assisting in the imjiortant discovery made 
some years afterwards by Bright. 

These, observers, and others who cannot Ke mentioned 
here, belong tn the period when Ihiglish medicine was still 
little influenced by the French schoul. Shortly after 1816, 
however, when the Continent was again open to English 
travellers, many English doctors studied iu Paris, and the 
discoveries of their great French con tern iiororles began to 
be known. The method of auscultation was soon intro- 
duced into this country by pupils of Laennec. John 
Forbes in 1824, and William Stokes of Dublin in 1826, 
]iublis}icd treatises on the use of the stethoscope. Forbes 
also translated the works of Laennec and Avenbrugger, and 
an entire revnlution was soon effected in the knowledge ol 
diseases of the chest. Jari.es Hope and Peter Mere Latham 
further devtdrqied this subject, and the former was also 
known for his researches in morbid anatomy. The com- 
bination of clinical and anatomical , research led, as in the 
hands of the great French physicians, to important dis- 
coveries by Englisb investigators. The discovery by 
Richard Bright (1789-1858) of the disease of the kidneys 
know'll by his name, has proved to be one of the most 
momentous of this century. It was published in Rtporti of 
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Mtdical Cases^ 1827-31. Thomas Addison takes, some* 
tvhat later, a scarcely inferior place. 'JIjo reimirkahle 
physiological discoveries of Bell and Marshall Hall for tlio 
first time rendered possible the discrimination of diseases 
of the spinal cord. Several of these pliysieians were also 
eminent for their clinical teaching, — an art in which 
Kiij^ishnien had up till then been greatly delicient. 

Although many names of scarcely less note might bo 
mentioned among the London physicians of the early part 
of the century, wo must pass tliein over to consider tlie 
progress of medicine in Scotland and Jniland. In 
J3dinburgli the admirable teaching of (Uillt n Jiad raised 
the medical faculty to a height of i»rosperity of which his 
successor, .James (Irogory (1708 -1 S:il), was not unwortliy. 
His i^ephew, William Piiltoiicy Alison (1 790-1 was 
even more widely known. These great tcaclicMs niaintainf*<l 
in the northern mniversity a continuons trailition «if suc- 
cessful teaching, which the ditference in acadcinical and 
other circumstances rendered hardly possible in Tiondon. 
Nor was the northern school wanting in spociul investi- 
gators, such as John Abercrombie, known fju- his work on 
diseases of the brain and K[»iiial cord published in 18’JS, | 
and many others. Turning to Ireland, it should be sai<l 
that the Dublin school in this ]K*rioil proiluced two 
physicians of the highest distinction. Juibert Jatnes 
(Jraves (y. 1800-1853) was a most eminent clinical 
teacher amb,ol)server, whose lectures are regarded as the 
model of clinical teaching, and imhiod served as such to 
the most popular tevicher of the Paris school in the middle 
of tills cetilnry, dh'ous.seaii. WiUiaiii Slokc'i (1801-1878) 
was o.specially known for his works on di.seases of the client 
and of the heart, and for his clinical tem liing. 

(Jprmftn .V;d I cine from 1800 to 1810.- of tlio otluT 
countries of Europe, it is now only necessary to moiticui 
Germany. Here the chief home of positive medicine was 
fltill for a long time Vienna, where the ** new Vionnti 
ttchool” continued and surpassed the glory <d' the ol I. 
Jo.seph Skoda (born 1805) extended, and in some re.spects 1 
corrected, the art of auscultation as left by Laennee. Karl 1 
liokitansky (1801-1878), by his colossal labours, placed the ! 
.^science of morbid anatomy on a permanent ba^^i.s. ami ‘ 
enriched it by numerous discoveries of detail. Most of the 
ardent cultivators of this science in (iermany in the next ; 
generation were his jnipils. In the other (lernuin schools * 
though some great names might be found, as Romberg I 
{179# -1873), the founder of tiic modem era in tlio .study ; 
of nervous diseas(\s, the general spirit was schula.stic and ; 
the re.sult barren, till the teaching of one man, whom I 
the modern German phy.sicians gcnondly regard as tli»^ ! 
regenerator af scientific inediciiie in their country, iiindo 
itself felt. Jolmnn Lucas Schonleiu (1793 18()l) was fir.st 
professor at Wiirzburg, afterwards at Zurich, and for 


MEDINA, or rather Er.iMKDrNA (the city), or Mkih'xat 
JIa.si5l Allaji (the city of the apostle of (hul), a town 
of the llijilz in Arabia, in 25" N. lat., 40 E. long.,^ the 
refuge of Mohammed on his flight from Mecca, and a 
renowned place of Afoslem pilgrimage, conseernted by 
the possession of his tomb. The name El-Medina goes 
back to the Koran (sttr, xxxiii. 60); the old name was 
Yathrib, the Eathrippa of Ptolemy and Iatliripi»a of 
Stephan us Byzaiitius. 

* This can only be vit^wed as a veryrouKh pstiniate. r‘>a«l from 

^nnbii' on the Ked Hwi, wliivh runs somowlmt iiorUi «n mst, is l>y 
nurtoirs estimate 132 miles. From Medina to Mecca by tin* iid.nnd or 
llii^h roa<l be makefi 248 miles. 'J’lie usual road near l)u» roast by 
lUbigb find Klioleys and thence to W. Fatima cannot !>« very differ- 
€nt in length. Curavans traverse it in about ten or eleven days. 


twenty years at Picrlin (fr(»m 1839 I8f)y). Stln'mlciirs 
pcKsitive contributions to medical .science were not large ; 
blit he made in 1839 one ilisco\erv, apparently small, but 
in reality most suggestive, namely, that the eontagi«)U‘i 
di.sease of the head ealle<l faviis is prodiieeil by tlie g^o\^tll 
in the liair of a parasitic fungus. In thi^ may bts 
found the germ of tlie .startling nitMb rn di^c^.N ei ii in 
parasitic disea.ses. His systematic ducliiiics b»midid ilie 
S(»-calIetl “iiatiiial history school;’’ but his led intrit 
was that of the founder or iiitroducm* of a method, hi 
the w'ords of Ifaescr, “Sclniiilein has the inc(^Ilte■^t^^ble 
merit of having been the tirst to establish in G* rmany I he 
oxaet method of the French and the Ihigli.di. -.oid to 
imjiroLTuato this nictliod witli the vivifying Hjdirit of (b nuan 
research.” 'J’lie name of Scljniilein thus briiuis n^ to tln‘ 
thre.shuld of the nucinn German school of loedicim*, 
tin* most srientilit; and exact in J'hin)pe, and in il.s spiiit 
.sti ikingl}' in contract witli the tlieondical subtlet}' (.1 
German systeinat ius in the li>t century. 

iMili. -.1 \M.:k o| Miitlioiilv on tin* Instniy <»f 
1lii‘dii'ili(‘ is tliiit i>r i ] li'I'lif i/r Ilf M‘i(t rt ftr^ ,\^ 

J bUd; .Viii.^tfid.iiii. 1 7o I, 1 < , 'v bi< li md.s wit b ( laKai. Fi ciiid "s 

]! istnrif nf I'ftti'itrL bniitbni, 1 < *J \ ois. . r.-m ir -’ ofi tbe Mil',I'*»’t 

fi‘oni iI.iKn In till* Iti 'diinii.L;' nl‘ llif H»ili ncntiirv. 'rbi- < mn 

hisini-y is lli.il •»} Kini J f nur 

ilt Uh‘ ihr ! '.Ill il f! nl \ ll.ii <, liUJ; .‘id rdilimi, 

.> v**!,. ; in fit lull. isTo. iM-sidt* tlirsi* may 

br meiitiniicil IbcKir. //»//'< f/> > If>i/i,i(iii‘^ Jliiiiii. and 

(fi'r iffn I'l'.i J ft . Ih nt'ili', Is)'.': i'll. J )ai * iiil>ei'g, 

J/fKloiri^ f/iS' '{rif'tni nif'/iiifl' r.'iii--. IsT". ‘j\nU; J’Mwaid .\b-i\nii, 

H isfnnj nf Mnlii'i If- ^ boinlnll, I"*'.] .iilt M ll tlliF.slu’d, Vnl, i. nFllv 
Il.tvillg a pjH'.'ll imI ' 1 ll»‘ nii*-l It I ''I .Hid t«’\l bnnk IS 

1 liiescF s // /‘/'in // rA I* s( // , /»' / Mii' iin rml th , I’ ii • In' n 

‘did • ill! mil, ,li ii.i, -1 \'d. . in •* nf .’nm- 

pletiniO, to wliK'U tin- ]»?» ( • dill'' ‘ kt ti li i « \i I \ I.H'm ly in»b lit« d. 

In sprnial d<‘ p.H 1 nn nt s nt' i1m' iln nutlioulns :i'e the 

ftd !n\\ iier : — F'U • l.i - m» .d .n'dniiii : l»l n-, /'( /t >*.// ; I.UIm*, 
ijimn't t! JI I t ii!i , I’niis 1 C.l, )i; \n!-.. ,t nll\ \nl. i 
Frllln i. Ad O’' ;//0//. '//(.//, S *>/ I i I ,‘J I > / il^< * III! I<t‘' “ , !• I'/l tf /*/'! • 

f I i/i ititff'ff />isrnif f l.ntnkiii S\d S<« '' in .,ni! I'"! .I'lJhn 

trifhslntiil^ it'ifji ft ^'niihin iilii rt', I oinim s\d Sc. . I '' 1 I ; l*.iO‘in- 
berg, /y// d/t»/* ' III' ihiil't //»'/.•.'/', r.l!' . •i.'. .ilnl I.n ]l,ti.iiii> infff* 

Ihntii t't' ft ] ! i fifnii'i’d! \ )\nj', 1 •; ..ii'i W . A (•iMidiillfi .iiri«li“i 
“ llaleii,” “ H ippoi’rati ' \«* , m Siniili - ' ’.c '/ ! > iJmiui' i/, ls44. 
For .\i*abiaii iiu'di<‘;iii' • \\ iil» d u',, .Imin , !n n Ai r'tf 

ii/i/f .Vo/a /Vfi/'A' //'/*,< bit t i?i'_,^ n. J"!'*, ,Hi'l I '!< I* n Ih'-*ni/r 

fJi hr Mtfhrim' Auil>i\ F.din ^ 1 «" Sd'inil.in m««n'i‘iiie: 

( \ilh ft ht A'th f mf’t till ^ • ll!i‘d by I Jh I 'I. I ' 1 ’ • I bi 1 X I . , X'l|l*S, 
lsr»2. r» \«»lv;. ; I*^'f,n.>il A- i! ' !* V ill il !'•. ’.I,, linii |.\ Sir .\. 

<’o>ke, Dvlni’d, Is. 10; ‘iiid I ).i 1 1 iidii i •- / S A. , /■ . 

Isdl. For nii‘di'‘’-'’i* in KiiLiI'inii .l<»iiii Aii.jn./'’' ninhi /»./ .1/- ///('• y •: 
fif Ah till ijfi' i/i 1 1 1 nif Hi'ifiii-i^ f't ft ' 1.' I Hi •;< n. ]7so; 

/.//•' % Hr/.’y I.'/.// /■// Vn.'. HH/s, I..ill.!f'.. I ' ’!• .|,|. llv I I'! M.‘l. "Ilf ll l» 1, 

■|Mrt]\ bv l>rlJi-''t 1 l.iw k iic aiid Pi ll Jl .'''.*'lt> . .ti.'l .Mnnk, 
AW/i./'//"- h’nwf/ t\.;.\.,. n.i ' H. , .M <d , 1-7S, 

a Vols. Forllo iiO'drin - Ilii -'l *!, > •> •/ > /ni>»n- 

fifhnf S}fsf> nf'i viiii i/ir th <'i nf " i- 'I i > •. 1.' ij •, F*hi,' lint, 

Ilistiilt'i' ih' hf Mnii't.h •! it'S /‘ll ' f '■ y A/i'f' I! . y. '"Is , Fill is, 

1S7*> H‘Oin]i:ii 1-401 fil iiii-i* III mill imi.l' in , liui kb*. ihstfnj 

vf CivifrMfiiui ill I’liiflinnl^ l-.iS •‘•1. 0^ i - F.) 


Medina stands in a soit of basin at tbe northern 
extremity i>f an eb'vati d pl.iin, on the wedern ^kirt td’ the 
mountain ratmc which dixidcs the Retl Sea eoasl-lands 
from the central plateau of Amliia. At an liour’.s di'^taiice 
to the north it is diuninatod by Mount Ohod, an 4)Ut]\ing 
spur of the great niouiitains, which is now vi.^ih-d by the 
])ious ns the scene of the well-known battle (<eo 
Mouammmi)), and the site of the tomb and moMpu* of tlie 
Prophetks uncle llanun. 'Fo the I'ast tlic plain is bounde/l 
by a long line of hills e.ight or ten Inmis ^ll.-tant, over 
, which tlie Xejd mad riiii.s. A number of torreii! course^ 
I (of wliicli W. KanaJ to ihe^noith, at tlic foot of .M'liint 
OIuhI, and W.'Akik, sonic miles toMhe south, aio the mo.st 
im[»ortant) de.scend from the mountains, forming cjinsuler- 
able streams and pools after rain, and converge in tlm 



818 M E 1) 

neighbourluKKl^t tho town to unite farther west at a place 
called Z whence they descend to the sea through the 

“niount iins of the Tihaina'^-'-tho rough country between 
Medinu and its port of Vaiilm — under the name of 
W. Idain. “Southwards from, Medina the plain extends 
unbroken, but with a sligliL jise, as far as the eye can 
reach. Tlie convergence of torrent coursiis in the neigh- 
bourliood of Medina makes this one of the best-watered 
spots in northern Arabia. The city lies cdose to one of the 
great volcanic centres of the peninsula, which was in. 
violent eruption us late as 126G a.d., when the lava stream 
apliroached witliin an hour’s distanco of the walls, and 
dammed up W. Kamlt. The result of this and older pre* 
historic eruptions has been to confine the underground 
water, so important in Arabian tillage, whieli can be reached 
at any point of the oasis by sinking deep wells, ^fariy of 
tlio \vells are brackisli, and the natural fertility of the 
volcanic soil is in many places im[»aired by the salt with 
wliicl) it is impregnated ; but the date palm grows W'cll 
everywhere, and the groves. interspersiMl witli gardens and 
cnrndields, which snrrouml the city on all bides except 
till* west, have been famous from the lime of the Prophet. 
Thus situated, Medina was originally a city of agriculturists, 
not like Mecca Ji city of mrivliants ; nor, a[)art from the 
indispensable trade in provisions, lias it ever acquired 
commercial importance like that whicli Mecca owes to the 
pilgrimage,^ Landowners ami cultivators arc still a chief 
element in the populatimi t*f the city and suburbs. The 
latter, who are called Xtiaakliiln, and more (»r less openly 
profess the Shi'a opinions, foim a sort of st*[)arate caste, 
marrying only among tlu rn^clvc.s. 'J’he townsmen proper, 
on the other hand, an* a very motley race.*^ Tim 
mechanical arts, wliidi tin* tauo Arab dL‘si>ise.s, are olitefly 
practised by foreiunu-rs. New sit tiers remain behind witli 
each pilgrimage ; and the many otlices of profit conneefbd 
with tlie ino-iquc, llie sti]K:mls pai I by the sultan to every 
•inhabitant, and the gains to be derived by pilgrim-ciceroriea 
(Muzawwirs) or hy tho^e wlio make it a business to say 
prayers at tin*. Pro[)liet's mosque for persons who send a 
fee from a distam-c, as wi ll ns tin* alni') wliieh the citizens 
are acenstomrd to colli* -t uIr-u tlicy go abroad, ©.specially 
in Turkey. k'‘'*[* up an i'ile [) ‘pnl.ition greatly in excess of 
that which llm district wnnld naturally «np]»ort in the 
present defective state of a^i i; ullnn*. ’flic jiopulntion of 
the city and suhnihs may be from lti,00() to 20,000 .souls. 

TIio city i'io[»fr is siirronmli-il by n .-olid stone wall,^ 
with towers anil four in is'.in gateways of good urchitccturo, 
forming an irir‘_'.nlar oval niiining to a kind of angle at the 
Tiortli-west, wlicre st inds the cistlc, held by a Turkish 
garrison. The ]ion> *s are g )od stoni; buildings similar in 
style to those of Mi’c -a ; the stre t'. an*, lurrow' but clean, 
and in part paved. ^ Tlierc is a l opions sntpply of \vat.*r 
conducted from a tepiil Miiirce at the village of Kubii, 

2 miles Routh, and distributed iri underground cisterns in 
each quarter.® The glory of Mod inn, and tlie only im- 

^ Tilt* to MmIhi.!, tli<»i_Mi ’liiJily iiMilturifucj, is not olili- 

^.atoTV, aiwl it i'l n'»t tifl to a '•im- * 11 , *,o tluit tln'i-y i:i lit; great 

i'on<ioursf! at (aii* tirnr*, ini'l iio f':tir liki.* lli.it of 

^ A iiiiriiK'-r of f.'iiiiili<\s ni m still <*l.'.iiri to represent tlie 

ant;i<*nt Ansslr, Ui« “ «l.*fi*iul<"i‘j ” of MolaiininHl. lint, in tie-t llie olil 
poTMiIation c-niigrat* '! » // after tin* m-'k of Medina liy Muslim in 

t)s:i, and j)a.<«scd into Sit., in in tlm amnes of M;Wi. In the. Itith contmy 
one, old man of the Kha/ra.j ninl one old woman of the. Auh 1iil»e were 
all that remained of the «»l'l in Medina (Makkari, i. Iw7; Dozy, 
Afus. tV Efijmjm, i. 111). The avistoeratic family of tlio Deiii I,loseyii, 
wlio elaiiii descent from the maityr of Kerhela, and 80 from the 
Tropliet, have* apparently ;t hotter <stahli.shed pedigree. 

• Aerording to Ibn Kh.illik 'oj ^'^laiie’s transl., ili. 927) the walls 
are of the 12th l eiitury, the uoik «,i .fnim'd eVDhi el-Ispahani. 

^ 'I'h*.* Ihilat or great jiavePl sto i't of Medina, a very ninisiial feature 
in nn Easteni town, »lates fjoin the 1st century of Islam. See WiiMteii- 
fehl's abstract of S nnlnidf, p. 

® KidrA is lanv'i^ as the j>lace where the prophet lived before bo 
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portant building, is the mosque of , the 
eastern part of the city, a spacious enclosed Odurt hibti^^b 
400 and 600 feet in. length from north to sout^, andiwdo^ 
thirds as much in breadth. The minarets and the h)fty' 
dome above the sacred graves are imposing features, but 
the circuit is hemmed in by houses or narrow lanes, and is . 
not remarkable except for the principal gate (BAb el-Su^iiifn) 
at the soutliern end of the west front, facing the ^acled 
graves, which is richly inlaid with marbles and, fifte tileSi 
and adorned wntli golden inscriptions. This' gate lead/ 
into a deep portico, with ten rows of pillars, running, along . 
the southern wall. Near the further end of the porti^ 
bu^ not adjoining the walls, is a sort of doorless hqosei .or 
chamber hung with rich curtains, which is supposed tO' 
contain the graves of Mohammed, Abubekr, and ‘Omar. 
To the north of this is a smaller chamber of the same kind^ 
draped in black, which is said to represent the hotise or 
tomb of Fdtima. Both are enclosed within an iron railing; 
80 closely interwoven witli brass wi re-work that a glimpse 
of the so-called tombs can only bo got through certain 
apertures where intercessory prayer is addressed to ^thc 
prophet, and pious salutations are paid to the other saints.® 
Tho portico in front of the railing is not ineSectivc, ai least ' 
by night light, ft U paved with marble, and in the eastern 
part with mosaic, laid with rich carpets; the southern wall 
is clothed with marble pierced with windows of good stainfed 
glass, and tho great railing lias a striking aspect ; but an 
air of tawdriness is imparted by the vulgar painting of the 
columns, especially in tho .space between the tomb and the> 
pulpit, which has received, in accordance with n tradition 
of the Prophet, the name of the Carden (rau(}a), and is 
decorated with barbaric attempts to carry out this idea in 
colour.^ Tho throng of visitors passing along the South 
wall from tho Bilb el Saldrn to salute the tombs is separated 
from tho Garden by a wooden pai tition about 8 feet high; 
painted in arabesques. The other three sides of the intei^ir 
court have porticos of depth and mean aspect, ,witW 
three or four rovv.s of pillars. AVithin the court are the 
vvell of the Prophet and some pairn trees said to have becu 
planted by BVitima. 

The original 2 Jio.«?qiie was a low buikling of brick roofed 
with palm brandies, and much smuller than the present 
structure. Tlie wooden pulpit from which Muhamnied 
preached appears to have stood on tho same place with 
the present qiulpit in the middle of the south portico. ; 
The dwelling of tlie Propliet and the huts of his w^tpcti 
adjoined the mosque. Mohummed died in tho but of 
*Ai.sha, and was bn lied where he died; Abubekr and 
*Omar were afterwards buried beside him. Now in 711 
A.D. tho mosque, which had. previously beem enlarged b^, 
*Omar and 'OthmAn, w^as entirely reconstructed on a' 
grander scale and in Byzantine style by Greek and CcfptiO$' 
artificers at the command of the caliph Walld and unddr 
direction of ‘Omar ilm'Abd el- Aziz. The enlar^d'plan 
included the huts above named, which were pull^ do^n< 
Thus the place of the PropLet^s burial was brought Within 
the mosque ; but tho. recorded discontent of thait^y at 
tills step shows that the feeling which logards the W. 
tlie great glory of tho mosque, and the pilgrijnage'to.HI&l 
the most meritorious that can be undertaken 
to Mencn, wns still quite unknow n, ft is not even 

eutcreil Medina, and tlie Rite of the firHt iiionquc iii w'hich 
It lies amidttt orchurdK in the richest part of the onsis 

® The space hetween- ttie. railing a^d the tomb is Sjbldm enW&d 
except by' the servants of the mosque. It contains the treosiif^ of, 
the mosque in Jewels and plate, w^iich were once very cot^MerableT hot 
have I)ei*n repeatedly phindered, last of. all by Wahhdbfs 
Ijeginning of the present century. ’ ^ ' ^ 

^ The word fnnda also means a rnansolenm, and ;j6 apjnlsd by 
Jubair to tho ionih itjielf. Thus the tradition tlmt iks space b.et|pWlt») 
the pulpit and tomb was called by the Prophet one^ 

Paradise probably arose from a niistoke. 
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wliat ivas 4one at this- timo to mark off ’tlie graves. Tim 
'*"ABd Rabbihi, in the beginning of tho lOtli century ("Jh?, 
Cairo ed., iii, SCO), describes the enclosure as a Ijexagonal 
wall, rising witbin three cubits of the ceiling of the porticci, 
clothed in marble for more than a man’s height, and above 
tha<^.^lieight daubed with the unguent called klialiik. This 
may be supplen^cnted from Istakhrf, who calls it a lc»fty 
bouse without a door. Tliat there are no gravestone,s or 
visible tombs witliin is certain from what is rccunled of 
occasions wlicn tho place was opened up for repairs. I bn 
Jubair (p. 193 «</.) and SatnhiWl speak of a small <iasket 
adorned with silver, fixed in tlic eastern wall, which was 
•supposed to be opposite tho head of tho Pro[»hct, while a 
silver^nail in the south wall indicated tlie point to which 
the corpse faced, and from which the salutation of 
worshippers wa* to be addressed (Rnrton misquotes). 
Tlio European fable of tho coffin suspended by magnets 
is totally unknown to Moslem tradition. The smalLr 
chamber of FAtima is pretty modern, fn llio time of Jbn 
Jubair and of Ibn Batiita (unless the latter, as is so oftiui i 
the case, i.s merely copying his predecessor) tliere was only ' 
a. small marble trough north of the raiida (or grave) whieii 
is said to be the house of Fatima or her grave, but (lod 
only knows.” It is more probable that Fiitiina was buried 
in thelkki, wliere her tomb was also shown ii\ the 12th 
.contury (Ibr, Jubair, p. 198 

The inos:iue was again extended by hll-^Malidl (781 
.A.D.), and was burned down in 120^. Of its appearance 
before tho fire we have two authentic invounls by Ibn 
*Abd Kabbili early in the lOth century, ami by Ibn Jubair, 
who visited it in 1184. The old mos»|in*. had a nuieh finer 
. and more regular appearance than tlie present one ; tlio 
interior walls were richly adorned with marble and muNaii! 
arabosque.s of trees and the like, and the outer ualls with 
Stone marquetry ; the pillars of the south porlieo (seven- 
teen in each row) were in white plaster with gilt capitals, 
the other pillars were of marble. Ibn * AbJ llabbih sjjcaks 
of eighteen gates, of which in Ibn Jubair’s time, as at 
present, all but four were Walled up. There were then 
throe miuarets. After tho firo wliich took place just ut 
the timo of tho fall of the caliphate, the mosque long lay 
in a miserable condition. Its repiiir Nvas chiefly due to 
,th6 Egyptian sultans, especially to Kait Ihw, wlu^sn 
restoration after a second fire in 1481 umounted almost to 
a complete reconstruction. Of the old building nothing 
scorns to have remained but some of the cohimn.s and part 
of tho walls ; and, as the minarets have also been rebuilt 
and tw'o new ones added, the architectural character is 
now essentially Egyptian. .The great dmno above llie 
tomb, tho railing round it, and the pulpit, all date from 
.,]K4it Bey’s restoration. 

,.';The suburbs, which occupy as much .sjnco as the city 
■' pm^er, and are partly walled in, lie south-west of the 
.,town, from which they are separated by an open sjiace, 
the halting-place of caravaqS. Through the suburbs runs 
tho Watercourse called W. ButhAn, a tributary of \\\ 
.wliich tho Yanbu road crosses by a stone bridge. 

. The' suburbs are tho quarter of the peasants. Thirty m- 
fpftj*. families with their cattle occupy a single courtyard 
(I^b), and form a kind of community often at fvud with 
peighbonrs. The several clans of Medina must have 
in much the same -way at the time of the Tioplivt. 
The famous cemetery called Ba^f* el-Gharkad, the rcsting- 
e of a multitude of the “ companions” of the I’mjdiet, 
immediately to the west of the city. It once, cou- 
^ined^many monuments, the chief of which arc dc.<cribetl 
Ijff Ibn Jubair. Burckhardt iii 1815 fpund it a mere 
but some of the mosques have since been rebuilt. 

of the Aiimlekitoa in Yatbrih .-iiul of their 
by the Hebrews in the timo of Mosus is im oly fabulous, 
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st*c X<*ldokc, I cUr dm Ahidh'kitrr^ 1804, p. ;;ij. Thooijsis, wiion it 
first corner into lljo light of hi.sforv, m;is lu ld by .'inioTig 

cmignnits from Yemen nfterw.irtls set tlnl. From the limrt.rilip 
flight of iMohammed (622 a.d.) till thf Oni:iy 5 'ails nigiovcd tin* si.it 
of empire from Medina to Daina'«cus the town spiings into histoiic 
])romiiienro as tlic eajdtal of tho new powf-r tliat -o rapidly changed 
tho fafoof the East. Its fall was notices rapid aii«bvwnpl»te,and bin e 
the battle of TJarra and the sack of tli« city in its., n Jt.is novi i r«- 
gained political importance. The history of M» dnia in this 
will be told ill the iirficlcs MoiiaMMET) and Mohammi I) vn I'.MCinK 
MolininiiK'd invested tlie country round Meiliiia \^ith an inviolahlo 
character like that of the llaram round Mecca ; hut tins ].iovisioii 
has never been oliMu-ved with strictness. Aft'‘r the hill ni ilie 
caliphs, who nniintiiiiied a governor in Medina, tlie n itive i ioit-h 
enjoyed a fluctiiating measure of inilepcjinlcnoe, intcniipird hy ih« 
aggifssioiis of tlicshcn'fs of Mecca, or controlled by an iiit< rmiitt nt 
Kgy])tiiin protectorate. The Turks after tho cotuju’c.st of Kg\ pi h( Id 
Medina for a time wiih a tirmep hand ; but their nil'* giew weak, 
and was almost nouiiiril Uiiig before tho Wahhdhis took the eitv in 
3804. A Turko- Egyptian loree retook it in J812, and tho Tmks 
still maintain a pa.sli.i wit.ii a luilitaiy establishment, wliilc tlic eadv 
and chief nglia of ihf mo.sfpic (a eunuch) are sent fiom Coiisfanti 
iiople. IJiit. tlu' iiifiTiiil gnvn iiincnl is largely in Anib hands, and 
is said to 1)0 inu' li l»cller than tliat of Mecca. 

Stnirrr .• Mciiiiiii li:m licrn i il)i*j| fimii pt-rvnii'il ohscrvatlon l»v Kuroklinntt, 
will) \lH|f -il It III ,iiii| laiiti Ti, will) iii.iili* the i ilorliiuii'i' ill Saiillcr on 

Ills jourary fr ^ .'inlui' (I'-I! was not ulli)\\* (i to ciitor Ho- hi'lv cil y. 

nurckhiiiitr aspii'iiii i-d h\ it] lir.'ittli ii cNainiiiliii' tin* cltv ami count) y wiih 
litN usual til ii'hiM'S'* I i'llf i‘ r nr in'oiiiiation liy tin* H‘U it oi *Abil 

w'l })irfointi-d tin' )iii/;iiii. I 'l* mi » tiu'dU'al coiuiul‘.Ni<ui itoui 

till* I iialiNli U It 'Mic I'iin f Ai. .iiitl'Di it V licstiios Jtni 'Ahi| J^iblilli 

loti .Jill lilt)'. t»t wliii'i* liisti \\ iiHti'iUi'M imiMmIk'iI all nli.^tiact In 

flu* U(lrtuii;f'U /\hh in>ilu \«il. K., I'-ol. It j oc.h down to flu* oiul ol llio l.*dU 

criittuy. The fopoi^taplo ilie conn* m* abmit Mi-dina s intrn'^tiiii; hoih hH- 
tiU'Ically aii'l i;(‘oyraplili all Jii'kii, ^.I'Kin 'iii<l nllii r M.ibii 'rcoii'i-npiM rs supply 
niucli ui.iteiiai on tin-. )opii . I)-,! « mn]d it I ni arc mints aie uaiit.Ti>; to per* 
Tint of Its full tuilmaljon Mi-din.i no 'ittib.i inme lamulsini.', bill aNo a tiiuic 
perilous. Held loi an e\i»lutti rliaii Mi*' a. (M. I’. S.) 

METITXA STDOXIA, n town of Ppuin, in tho piovinco 
of Cadiz, ami alauiL 2 1 miles ly n.ud v.esfward from that 
city, stands nt a heiglil of TiOO feet tlie sea level, on 

an ivHolfited hill suiToiimkal by a ciilii\aled plain. Apart 
from itis picturostpie airy situution it bus nothing to interest 
the travullcr ; the streets nrt* nunow, sti ep, :iiul dirty, and 
its Imihliugs and ruins are iininj[)Mit .nit. 'Die occiquitifUifl 
of iho inhabitants are fonnecletl clm lly with the agi ieulturo 
find cattle-breeding eairitul on in the snrr'uintling district; 
bricks and potferv are inado to isoim; exlenl,. The 
population in li^77 was 

^Medina SuKuii i h.is hci u id* u! il.-*-! hv .-ornc witli tin* of 

Pliny, hut it is uucnlaiu wiu*llirr lt*n*/, i*^ nut mon' ]di)hdl»]y the 
lucalily rcfi rrcil fiy tliat iidinc. I ml* r tli.- Vi-igi»tl,s llm phu*o 
was eii'ctol into a Idsliojaic ( \ and .itl*iiritd '-duu* im- 
poilancc; iii the hcginimig ot tin* ''t!i iituiv it v. is i ikm ]»y 
Tank. In tin* time of lOlii'-i th** pi of SI, i.Iui.a or Slndona 

iiichulod, muoiig oiler !o\\!l'^, vil’i and (’aiiiiciM; l.if'T AimI> 
gcogiaphcrs pl.ior Sli.idiin.i in (1 ].iowii.r ui ,s.'\i!lr. 'j he town 
gives its title to the due.d Iu.i.m* oi‘ (i ..in el J*iiu*nt>, tin’ licio of 

Tanfa 

AIEDITKIIEANKAX Sl*:.\. The sontheru shore.s of 
Europe, an; seii,irati*d from tin; noiiln rn b holes of Africa 
by the ^leditenaiican >'lm. l! extends in a generally east 
and west diivetiun from longitmle o 21' \V. to 3G’‘ 10' Ek 
Its length from f Jiljialtar to its eu^tern extremity in Syria 
is about 2100 miles. Jt> breuiltli is very various, being 
400 miles from the month of the lihonc to the Algerian 
coast, 500 miles from tho (.Jidf of Sidra to tho entranco 
tv) tho Aclriutie, ami 2o0 miles from tho inontli of tho 
X'ile to tho south coir^L of A.^ia Minor, f’rorn the very 
indented naluio of its co:i>i.s, the general nnis.s of tlie 
water is inueli cut up into separate seas, which Inivo 
long borne distinctive nami.s, as tin* Adiiatic, the -Kgt uii, 
tho Sea of ihirmura, the black Sea, «l'c. 'The ai-ea 
of the whole sy.slein, ineliiding tlio Sea of AzolT, 
i.s given by Admiral Smyllie as 1,119;287 sipiare 
mil 's. If we deduct that of the. black Sea unil vSea 
Azotf, 172,500 sqir^re mile.l, wo have for the area of 
the Mediterranean proper 070,781', or, roughly speaking, 
a million of stjuarc miles. 

The Mediterranean is sharply divided *into two great 
principal budiiis, the western and* tlqj ea^iTii or Levant 
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basin. Tlic NvSstorn possessos a conn])arntiveIy smooth and 
uiiindentod coast line. It is bounded on the south by the 
c.)ast ot* Africa and the north coast of Sicily, and it is 
further oiick)sed by the roasts of Spain, France, an»l Italy, 
vhich foiiii a rouj^lily arc-^.Iiap(Ml coast-line. Tlicre are 
< oinparatively few small islands in this basin, thoii<d» some 
of the more important lar^aj ones occur in it. The eastern 
basin is by far the hiri^er of the two, and extends from 
<Ja[ic Roll to the Syrian coast, including ns important 
t>ranchcs the Adriatic and the A^igean. 'Phe latter is con- 
nected directly, through the llellesjuint, the Sea of Marmora, 
and tlic Rosplioru'^ with the Rlack S(^a. The entrance to 
the western bu^iii and to the sea generally from the 
oc an is thronnh the Straits of (.Jibraltar in X. lal. 
If this parallel he drawn out through the sea it will be 
found tint the western basin lies almost wholly to the 
nortlnvard, and the main body of the eastern one to tlu^ 
MUithward of it, the mean latitude of the western basin 
being about .*5D" .*51)', and that of the eastern basin .‘15’. 
'riiey coininunieiite w'ith each (»ther by the elianncls separ- 
ating Sicily from Italy and from Africa. 'Phe former is 
known as the Stnilof Mi‘ssina, and is of insignificant size, 
tthe latter is u wide cliannel apparently w'ithont any distinc* 
live name, and generally .shall- ov. 'Plie greatest <lej)th on 
the .shallowest jilge r.-aehing from the Afrii-aii to the 
Sic lian coast is under 1^00 fathoms, and agrees very elosi'ly 
with tlic corri'spoiiding di‘[>t!i at tlje entranec to the Straits 
of fiibrallar. 

— So far as is at ])re^t‘nt known, the maximum 
depth is j>n*tfy nearly ulike in the two basins, being llOlO 
latliom ill the western and iMoO fathoms in the eastern. 
Many lines of soundings have been run in the Mediterranean 
lor telegrat'li puri)ose>, and tin y alF»>rd a V(a*yg'>ol idea 
of the general cMnligiiiMtion cd’ the bottom. IJetwi^m 
.Marseillo.s and Aliiitr.-> the depth ranges generally from 
1200 to IGOU fathoms; betwei-n Naples and Sardinia 
trorn 1500 to ‘JOOO : betw^-en Ale.vnndria and Hliodes 
from 1200 to IGOO; and between Alexandria and (Vpnis 
from ‘Jf)0 to llOO. 'Phe basin of the Medittirraneun really 
begins about 50 miles to the wedward t)f (lihraltar. It is 
bere that the shalloAf'st iidiii*, strelrh‘*s amoss fioni Africa 
to Spain ; tlie, rnaxiinuin <lojirh on it is probably not more 
than It^O, and ccrtaijdy h'-s than 20() fathoms. From 
this ridgo the bott«)m shipis <piiikly weritwiird into the 
depths of the Atlantic, and gently eastwanl into the 
Mediterranean. 'Plio depth now le re r'‘aehes 1000 fathoms 
until beyond Alboran island, 120 miles east of (Jibraltar. 
'Phis is a .small low' island sejtar.ited from the mainland on 
•all sides by water of more than dOO fathoms; it must 
therpb)re be corisidored an oee micas distingni.she»l from 
A continental island.^ I’nrther to the north, and <»IT the 
coast of Valencia, we have tlie Ralearic Islands. — namely, 
Majorca, Minorca, Tvi/i, and Foimeiitera. These also 
must be cornidcred oceanic isl mds, jmd indeed two 
grmips of oceanic islamls. Fsi/a ainl Formentcra are 
i.solatcd both fif)m the S[>anisli eoa-.t ami from the other 
two islands by water of over 500 failioms depth ; Majorca 
and Minorca are con!icct**d bv a bank with no more than 
50 fatlnmis of water on it. 'Phirty miles past of Minorca 
tliere are more than 1 100 fathoms ; beyond that there are 
no soundirig.s betwerai the Ikileares and the large and 
important group of (’or.sica and Sardinia. These islands 
are continental, being coimocted with the ftalian main- 
land by the^bank on which Elba occurs, and which is 
covered by In fie over 50 fathoms of water. The .Straits of 
r.«)nifacio, which separate (^^^'^^ca from Sardinia, are also 
quite shallow’, .so that (hir.siea and Sardinia may be looked 
on as a secondary penirj.sula attached to the Tuscan 

' rontiri*Mit:iI i'inMil- art* those iVoin tin? tuaiulaiid Dy 

«OTi)j>arativcly shallow i^Ticrnlly uiidc-r 100 luthouis. 


shore of Italy by a elmllow bank not more than 15 or 2U 
miles broad, the deep w’ator coming close up all round it. 
Almost the same maybe said of Sicily, including the Malta 
group, but excluding the Lipari group, which is purely 
volcanic. From Caj)e Pas.saro, in the south-east end of 
Sicily, a line can be drawn connecting it with the tov^of 
'Pripuli, and without pas.sing over water of more than 500 
fathoms. As has already been said, the w^est end cd Sicily 
is couneeted with the coast of Tunis by a ridge in no part 
covered by more than 200 fathoms of water. Between 
these two ridges lies a small but comparatively deep basin 
of GOO to 700 fathoms. At the western extremity of it 
lies the me untainous island of rantellaria. The bank on 
which Malta is situated stretches for nearly 100 .piiles 
in a southerly direction from Cai>e Fassaro in Sicily. 
Opposite, on the African shore, is a similar bank of much 
larger dimeii.sions, ou which arc the small islands Lampion 
ami Lampedusa belonging to Italy. In the deep channel 
between them and Malta is the small but lofty island 
Liiiiosa. It is entirely volcanic, wdth an extinct crater on 
its north-eastern si(h\ and three smaller ones to the south- 
ward. It resembles the Lipari group off the north coast 
of Sicily, which ri.si* abruptly out of deep water, being 
connected by no bank either with the Afrieiiii or the Sicilian 
coasts. Snine of the Lipari group are still active, Stromboli 
and Vulcano being of the number. Off the sy^uth coast of « 
Sicily, and between it and the island of Fantellaria, occurs 
the famous Clraliams shoal, the remains of what was for a 
tew w’eeks an ishind.*’ 

The deepest water of the ‘Mi^iUterranean is found in its 
widest part between Malta and Crete, and the deep water 
conies close up to the Italian and (ireek coasts, while ou 
the African shon? tlui w ater shoals more gradually. In the 
Strait of Messina, clo.se to Ib^ggio, there are depths of over 
500 fathoms, and .similar depths are found inside gulfs 
such us those of Taranto (nearly 1000 fathoms), of 
(!oriuth, Kalamata, and others. Also all through the 
.^Kgcan in its many bights and channels very deep water 
is mot with ; in the Sea of Marmora we have 500 fathoms, 
and in the Black Sea over 1000 fathoms. All along the 
.south coast of Asia Minor tlie water is very deep, and the 
large islands of Cyi)rus and Crete are both separiHled by 
very deep w’ater from the mainland. If w’e take the eastern 
basin, and run along its we.stein and southern coasts from 
the mouth of the To along the shore of Italy, Sicil}^ and 
.Africa to the mouth of the Nile, and even further along 
the Syrian .shore, we do not lind a single off-lying island 
of any iniporlunce except the Malta groiqi, while all along 
the eastern and northern coasts irern Trieste Asia Minor 
the co'ist is dce[»ly indented, and the water broken up by 
many large and important island.s. These islands are 
grouped along the w*est coa.st of Turkey and Greece, and 
irregularly throughout the Ailgcan. The east coast of the 
Adriatic is studded with ishiiids and inlets, and resembles 
in tills respect the yKgoan ; tlfo west coa.st, on the othei 
hand, is low', and the water oif it shallow, and there are « 
few harbours. The Adriatic stretches in a north-wresterly 
direction for about 4 GO miles from its entrance between 

- Willi trt its appc^arancc nuil (li-sappearaiice Admiral Sniyihe 

{MviliU'i'rnnnin, p. Ill) sn.y.«< ; — “ It ncf'in.s that, a.s early as the 28lh 
of June 1851, Lajilaiii Swiriluinie, in passing nearly over Ihft spot, 
felt sevenil sliovks of n sea-ipiake, proving that the catiso was then in 
ojieration; but on the 19th of the following .July the crater hail 
accuiiiuiated to a few feet above the level of tho sea, and was in 
great activity, emitting va.st volume.^ of stoaiu, ashes, and scoria*. 
From that time it gradually increased in nil its dimensions till towarrls 
the emi of August its circumference was fibout 3240 feet and itS height^ 
107 ; then from October various changes took place, and it entirely disv 
appeared in December.” Since that time it ha.s changed considerably. 

In 1863 the ]ca.st water on it was 15 feet. It has two heads close to- 
gether, and ut the distance of about 20 yards lUl round there are ffom 
7 to 9 fathoms of water. 
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Cape Sta Maria di Leuca and tke island of Corfu to tlio 
Venetian shore in the Gulf of Trieste. Its average width 
is about 100 miles. A ridge with little over 400 fathoms 
appears to run across its entrance. Inside this the water 
reaches a depth of 765 fathoms, but shoals again rapidly 
towards Pelagosa Island, from which to the northw-anl, 
inutjjding quite two-thirds of the sea, the dcptli is under 
100 fathoms; indeed no part of the sea within 150 miles 
of its mJrthern extremity is over 50 fathoms di*i p. Tliero 
is authentic historical evidence of the eiicroiichnieut of the 
Italian shores on the Adriatic, causing tliereby ad Iminutiuii 
of its area. As a consequence many towns which were 
once thriving seaports are now many miles inland ; thus 
Adria, which was a station of the Homan lleet, is now 15 
milestinland, and there are many siinihir exain[»les. The 
large rivers l^ and Adige, which bring the drainage of the 
southern slopes tof the Alps to the sea, dc4ivcr large 
quantities of sediment in the course of the year. The dis- 
tribution of this mud is affected, not only by its own weight 
tending to make it sink to the bottom, Imt also by tlie set 
of the currents, which, running up tlie eastern coast, turn 
to the westward and southward at the upper end of the 
sea, and so tend to distribute the river mini along the 
bottom in the neighbourhou I of the Italian coasts. The 
fact that towns w’hicli w'ere formerly .seaports are now 
inland does not therefore uccessitate the assumption of a 
general ri.se»of the land, it is merely a reclamation by 
natural agencies of land from the sea at tlicj cx[>cnse of 
the inland mountainous country. jVecIsely similar pheno- 
mena are observed in the neighbourhood of tlui mouths of 
the Rhone and of the Nile. 

Speri/lc (h^ari/f/y CarventSy — On the specific gravity 
Dr Carpenter re[»orts many and interesting observations. 
In round numbers, that of the surface-water of the Atlantic 
off the Straits of Gibraltar is 1*01200 to r()*J70, tloit of the 
western basin of tlic Mediterranean I’O^SO to r()*J‘)0, ami 
that of the eastern bnsin I’OJOO to 1 while that of the 

Black Sea i.s 1’0120 to I *01 10. It will thus be si'en that 
the wat(3r of the Mediterranean proper is very much salter 
than either the Atlantic on the west or the lll.iek Sea on 
tlie east, and this great density of the wati r eifords a use- 
ful moans of recognizing it W'hen investigating the inter- 
change of waiters which takes place at the two (*xtreniitics 
of the sea. Both tlie temperature and the specific gravity 
of the W’ater arc evidences of the local climate. Tlie great 
concefitration of the water show's how' dry the atmosphere 
at the surface must be, and how insigiiilicant tlie contribu- 
tions of fresh witor. With nsgard to the balance existing 
between the two factors, evaporation and precipitatiini, it 
W'ould be inq)os^ible to give tigure.s with any claim to 
accuracy, but a rough estimate may be formed by taking 
Hiich dal. i as Kisclier has given. He puls the rainfall over 
the whole Mediterranean drainage area at 750*4 milli- 
metres, or almo.st exactly 30 inches. If w'c remember that 
the average rainfall of the eastern slo[»cs of Great Britain 
is less than 30 inches, and that therefore this may be taken 
' as the maximum yearly supply to the North Sea, wc may be 
sure that the Mediterranean does not receive more than *»0 
inches of frejh water in the year. With regard to the rate 
of evaporation over the area of the Mediterranean there is 
but very meagre information, but wherever it has ])een 
observed it has been found to exceed the rainfall, even as 
much as throe times. Thus at Madrid it is 65 iiudics, or 
more than four times the rainfall, at Rome 105 inches, and 
at Cairo 9*2 inches. It may tlierefore without exaggeration 
be assumed that the evaporation is at least twice as great 
tts tho»precipitation. Putting the latter at 30 inches, w'e 
idiould have 60 inches for the yearly evaporat iun, and a 
balance of 30 inches ova[)oration over precipitation. Were 
there no provision for making good this deficiency, the 


I level of the Mediterranean would sink •until its surface 
was so far contracted ns to lose no more by cvapiTation 
I than would be supjdied by rain. This condition would 
probably not be fulfilled before all llie -Kgean and Adriatic 
and the whole of the w'estern ba'^in west of llie i.^land td' 
Sardinia W'ere laid dry, and what is now tin- Mediteiianean 
would he reduced to two “Dead Seas,” tme between 
Sardinia and Naples and the utlier bet\N(.‘eu Africa and 
the numth of the Adriatic. That the le\el .ind tin. 
.salinity of the Mediterranean remain cun>tant is due t(» 
the supply of water which outers at tlie Straits of Gibi altar. 
'J’he currents in this [»assage have fieipiently mg un it 
attention both from their scientific ami tJieir laiiiiii.Ml 
interest. The most d»Uailcd investigation was tlial ( ;mnsl 
out by Captain Nares and Dr Garjionter in II \1.S 
“Shearwater” in llie year IhtTl.' From thesi- invc.-iiga 
lions it a[>pears that there are usually two ciiiTorits in tin; 
Straits at tin; same time, one .su[»er[>ose(I on llie oilier. 
Both are affected by tidal inlliieiice, but, after allowing for it^ 
there is still a balance ol‘ inibiw in the upper and of outth)W 
in the under current. Tlie waters of tin* two currents arc- 
sharply distinguished fioni eiieli otlnu* by tlicir salinity. 
Furtlier, the iiopt r euirent appears to all'i'ct by piffeu nei 
the middle of the channel and the Afriean e(»a.st, wliile the 
iimler current ai*pt‘.irs to crop out at the surface on the 
Spani.sh coast. d’liis disiribiilion, howe\cr, i.s niueh 

modified by the .^tate of the lull*, and it must be 
remembered tliat in .such places, the surface .s(*]).trjiting flic 
upp(T and iindm* currents i.s rarely, if c'vei, a Imi iz'>iital 
plane. Tliat there is a balance of outflow' over inflow at 
the bolloiu was well sluiwn by the re-nlt of .soundings as 
inucli as UUO niile.N north-wesf, of tiie enti-jinee of theStrait.s, 
where, in a depth of 1560 liithmiis, water of deiifled 
IVlediterrane.in origin was got fn»in flu; bottum. Theie can 
bc*no don])t that this onlflow ol warm ami di ii.se .Midifer- 
raneari water is largely in^lrumental in <*au.Ning the com- 
]»aratively \a‘ry high bottom ti*nii)eia1 ure in tlie •■ii'^teru, 
ba>iii <»f the North Atlantii . 

\Ve have as.^unu'd that the ]> ilmi.*'* nl w.jltj* reinovi'd 
by eva[>oration is .*>0 jm hc'-, or 1*5 fat. ll \\e tike tin 
area <»f flie Moiliterraneiin tt> be, I, (inn. dot) ftpi.iic nii'e.-, 
we have tlie volume of watei n-inoM il 

?• -po X |oi- :»f) ^ in’ .-ul i. i-, , r. 

Thi.s quantity <’f water ha^^ t'» be sujiplied fr.iin llir 
Atlantit; without rai'-ing tie* total t|ii;iiitii\ el ;all in tluj 
.si'.i. Me have .s«f‘n tlitl the »uily jmiM-ion t"r tin- 
removal of the, .'-nr[4ns .•s.ill i.'- the outward iimh-r eurreiii 
ill the Straits. Ileiue the inw.ud n[»[H‘r cm ii nl mu'^t la; 
sutlicieut to rephu e tlie water ii»l both by es ajauMtioii 
and by the oultlow of the under emient. \\\ ma> takx; 
the Atlantic water contain it ti ]u r cent, aiul tiu: 

Mediteiraiiean to emitain 3 9 |>ei c-ait. ol .-alt. In order 
that tile under mirrent may iianove exactly as much salt 
as is brought in b\ the iq»j>i‘r one, their volumes must bo 
in thi inveise ratio of tluir ^riliiie conleiit", or the volume 
of fin* iip[)er eiiiTenl imisf be to that of the under one in 
llie ratio .*9.) : .‘>6 nr 93.1 ; so that only 7*7 pi.T cent, 

of the inllow' goe^. to replai i; tlie water removed by eva[K)ra 
tion, while the ri'maiiiinir per cent. ivplact‘s the wat^ r 
of the. under current. We have, then foi the total volume 
of the inw'ard current )>er annum 

V- i'i'e 1170 X 10^" cubic fia t. 

I / ‘t 

: The widtli of the Straits from Tarifa to Point Circ'^ S 
I mile.s, or IS, 000 feet, and tin*, average depth of the stream 
' may fairly be taken os 100 j^ifhorns^ hence tlu* sectiun.if 
area is in round nuiiiliers *29,000, ddO ."qnai’i* feel. 

I * J'n>c. Hog. (1^73 , AX. Jit. 
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Dividing the volume by the area wo liave for the mean 
annual How 




Uediiciiig tins to miles per day, we find that if the above 
data are correct the iiitluwing curreut at the Straits of 
(libniltar ought to bo equivalent to a current d miles wide, 
100 fathoms deep, and running with the uniform velocity 
of miles in twciitydbur hours. As the ourrenta are 
reversed with the tides this is the balance of inflow over 
outflow in the upper current. It is worthy of remark that 
the Hood tide runs to the westward at the surface and the 
ebb to the eastward. 'J'hc following table of tides at places 
inside and outside the Straits wnll show that the mere 
dilYerenccs of level duo to the diirerent tidal ranges at 
adjacent localities are suflicient to cause strong local 
currents. 


llidi Will. r. 

Places. I'liilnn.l 

Cl .11.;;^*. 

Sp«iiit:s 

IIl.s.-. 

l:ise. 

Nfjip.s 

liaiiKi*. 

; 

n. 

.M 

I’l. 

In. 

It. 

In. 

It. 

in. 

Cliipiona i 

1 


1-i 

r> 

8 

0 

3 

G 

Kota 1 

J 

24 

12 

<) 

8 

0 

3 

G 

Cadiz 1 

1 


12 

!l 

S 

2 



Coidl 1 

1 

IS 

12 

0 

7 

r* 

3 

3 

Ca|Hj Plata 1 

1 

4.^ 

s 

0 

h 

o 

2 

G 

Taril’a | 

1 

4ii 

0 

0 


(• 

1 

3 

Algesims i 

1 

49 

ii 

p 

•1 

n 

1 

3 

Gibraltar ! 

1 

47 

4 

1 

>2 

7 

1 

3 

Ceuta 

o 

li 

;i 

/ 1 

2 

.5 

1 

3 

Tetuan 1 

2 

2;J 

*2 

() 

1 

G 

0 

G 

Tangier 1 

1 

42 

8 

3 1 

6 

1 

2 

0 

Kabat 1 

1 

4li 

11 

1 ) 

7 

1 

3 

3 

1 Mog.'idor ' 

1 

IS 

12 

4 

8 

n 

3 

G 


A similar phcnomeiiini witnessed at tlu* other end of 
the sea. Mere the fresher w.iteis of the lllack Sea rush 
in through tlie narrtiw ('haiiie'! of the Dardanelles, causing 
u surface inflow' of compiiiatively fresh water, while there 
is an outfliwv below of <lLiis(.r ^Ifditorr.ineaii water. The 
dimensions of the Straits are too -small to make the pheno- 
menon of any ini port an e.e for the sup[)ly of the !Mediter- 
rancan. 'I’lie conditions Imtli in the Dardanelles and 
in tlie Jjosphuriis were eAaniined very carefully in the year 
1872 by (.’uptain Wh.irlon, II. \., of II.M.S. “Shear- 
water,” and his re^uli.'. .ire puhlidied in an rnteresting report 
to the adniiraliy, of tlmt iLte. U is rciiiarkable that the 
comparatively tii*''li w.iter of the rdaek Sea persists 
without sensible mixture tlironyh the Sea of Marmora and 
hto the iJarLam lles, while tln re is coii.'-tautly a current of 
MeJitcrraiieaii water i mining ninh rneath, and the depth in 
the two eluiiiiiels is only from .‘HJ to TiO fathom.s. There can 
he little doubt that I lie .saltncs>. nf the Black Sea ia due 
wholly to the ri*tnrii current of Mi-ditenMnean water enter- 
ing through the lhj.-[»horu'?. re the exit of the Black 
Sea a channel with sullicient i.ill to bring the surface of 
the Sea of Marmora below' the level of the highest part of 
il.s bottom, .80 that no let urn current could take place, 
the waters of th*; Jilack Sea would be fi es]i. 

In the body ()f the sei tlie rise and fall are miicli less 
than at any of the jdaces in tlieabovi* table. At Algiers a 
self-recording tide gauge was .set up by Aiine, and from its 
records he deduced a rise and fall of inillim. (say 3.1 in.) 
at spring.s and Jialf that amount at neaps, a fluctuation which 
w'ould escape ordinary observation, as it would be masked 
Viy tlie effects f)f atmospheric disturbances. At Venice and 
in the uppjr reaches of the Adriatic, the true lunisolar 
^tido seenti to be more accentuated than in other jiarts ; 
but here also its efFects fii-% subordhiate to those* of the 
wind. Jn summer tbeAlcrlitc.rranean is^ithin the northern 
limit of the north-ca.st trade wind ; consequently, through- 
out a great pnr^ of the year, the ivind-s are tolerably constant 


in direction ; and, blowing as they do over large areas ot « 
w^ator, they are instrumental in moving large masses of it 
from one point to another, and so producing streams and . 
currents. 

, The effect of wind on a surface of water is twofold : it . 
produces the rhythmic motion of weaves and the motion of ' 
tramshition of currents. Besides the motion prodmced 
by the direct action of the wind on the surface-wateFi 
there are currents duo in the first instancoi to the 
accumulation of w'ater produced by a wind which has been * 
blowing constantly in one direction. The phenomenon of 
an abnormally high tidal rise with a gale of wind bldwing^ 
on shore is one with which inhabitants of the British 
Islands arc familiar. It is also a matter of frequent 
observation that, for instance, a south-west gale whtdh 
Gxaggerate.s the height of high water on tho western Wsts 
of Britain reduces it on the east coast;^. It blows the 
water on the west coast and off the cast coast, so that tlie 
difference in the high-water levels on the two coasts is* 
very pronounced. Supposing free communication were ^ 
quickly made between the two coasts, a current would be the 
result, and its violence would be much greater than would 
be duo to the local action of the wind on its surface. In 
the Mediterranean the winds blow during a great portion 
of the year very constantly from one direction or another, 
and generally from north and cast. The extent of the sea 
ia so great that the slope produced by the transference of , 
the surface water constantly in one direction might have a 
sine or arc capable of being measured in feet and inches - 
when the radius is as niiicli a.s 200 miles long. Thus at 
Port Mahon, in the island of Minorca, according to tho 
Atlmiralt^ SaUing Dirertions^ the water rises and falls 
according to the dircctioi* of the wind. With wind from , 
south-east or south-west llio water rises, but from north* 
west or north-east it falls. When northerly or north- ' 
westerly winds jirevail, and this is the case for tw'o-thirds of 
the year, a strong current sets to the south-west off Ayre 
Island, which is reversed in seasons when south-westerly 
winds prevail. This current is due to tho water escaping 
round the end of Minorca having been driven southward ; 


.s(» as to raise a lu '.ul on tlie north coasts of the island. 
Similarly in the Faro or Strait of Messina tlie currents, of . 
which the famous Scylla and Cluirybdis arc swirls or eddies« 
are "the evidence of a tendency towards equalizing the levete / 
of the eastern extremity of the wTstern basin and of the 
western extremity of tlie eastern basin. In addit^ii to 
this peculiarity of position with rufereiicc to the two basinli, 
it has been found that there is a very strong purely tidal 
influence at work W'hich alone produces an alteration in. 
the direction of the currents, and thus adds teethe confusion 
of tlie waters. At Capo di t'aro the rise is scarcely pee^ /, 
ccptiblc, at ^lessina it may attain a maximum of, 10 to 
i inches. In the Straits of Bonifacio, between Corsica 
1 Sardinia, the currents follow entirely the direction of the 
j prevailing winds, and are at times very Vapid. , In .the ; 
channel between Sicily and tiro African coast, the, qnrrents 
also follow the winds. In long periods of calm wither ^ 
a steady easterly set is observed, no doubt a prolongation, 
or reproduction of the Gibraltar current ' 

—Nothing whatever was known of the 
of the <leep water of the Modilerrancau until Sansnaro % ‘ 

it his classical investigalion intot. that of the Swiss lakesV^f lljIV. 
OctoWr 1780 he sank his therinometer to a dqith of 160 fithdillt . 
olf Genoa and of 320 fothouiH off Niro, and at both.^fpt^, b 
Ibniid the temperature of the water to he F. Theife ohsi^ji 
tions have a special valujB, for, owing to Sauasure’s method of ] 
perimenting, Ida results were not affected by the nre^ure obti ‘ 
at. great depths in tho sea. Fifty yeftrs flapsefi before any s 
oxiMTiments were inade^ when D'lfrville, in the ‘HsiroUbejl; , 
made a few ob.iervatioiis at tho beginning and the end of his faidojp - 
exitedition. There is some uncertainty about bjs observationiji 
1826 and 1829, and also about the later ones of^Bdn(xd>li;)S8)r, 
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wc ^T8 n6t infomicil whether ilie self-registering instruments used 
wojtj {»rote(!ted fi’Otii lU'essure or not. Mr Pivstwidi,^ however, who 
lUiS. collected aud critically diseussotl all the older deep-sea tempera- 
tuio observations, concliideH, from a coliiparisoii of their results witli 
tlioso obtained by Aiuie with ])roteetcd instruinoiils, Hint Ihev A\ere. 
80 protected, and admits their rusiiUs into his tables w'ithout 
coireetion. In the deepwater to the northward of the Ihdearie 
Jsltmds D’Urville found in April 182d ri4®*5 V. in 270 fu thorns, and 
in.lSarch 1829 64®7 at the suine depth, ami the .samt* temperature 
(54*7) in 530 fathoms. Berard, expcrinieutiug in tin* sea between 
thO.B!Uea>ic Islands ami Algeria, ionnd the lempetafure of the deep 
.water nearly a.degree higher, namely 55’ 4 R, in dej>lliH of .50t) to 
ICOOfaUioruA Aimo''* relates his own careful ex]Kni»»ents on the 
tempemture' of botli surface and deeper water in the neigbimurhood 
of A^ers, and discusses them in eonnexhm wit It tboM*. of other 
observers with very great uldlitv. ile concludes from his own 
obaemtioua and tho.se of BeraVd tlmt tlm liiiifbrm tfinperature at 
great depths is 64*‘86 K . h’rom a consideration of the gi'iieral 
cllmatl of the Aloditerranean, he comes to the conclusion that the 
temperature ii^ the deeper layers of the sea ought to be lower than 
thp annual mean oi the surface, and that it ought to b« not very 
different from the mean surface teniperalnro in tin* u inter montlis. 
From observations at Toulon and Algiois, be finds that at neither 
|)la(?e does the surface lcm[ieratur(j fall below 50’ R., and that tlio 
moan surface tcnijicraturos in tbo nionibs liecembcr, January, 
February, Jlarch, and Aiwil' is at Toulon E. and at Algitus 
66*'84 F. Tim mean of these two te.mporatures is 54'’ -u R, which is 
almost exactly what lie finds to be the mean annual temperature of 
the dconoat water of the western basin. J)ui irig tlio forty years wbiidi 
have elapsed since Ainic made his expiinieiits and .sjieeulations, 
hirthor oWrvations have only tended fo confirm his tlicory. It is 
true that the teu'i'eratures observed in the ninny snmidings whicli 
have been made of late j^-ars have not shown absolute identity of 
temperature, Vi^d it is ]»robable that the greater the refinement in 
the instillments used the moie decided will tlie local differences 
, appear Especially it wmU be Hppar«mt that the bottom tcm)KTiitiiic 
varies with tne climate of the preceding wint**r, and ibe distribution 
of temperature varie,.** iiiucli wnth tbo prev.dence o*- the wimN. At 
the few stations where tbo temperature of tbo sca-wafiT and that 
of tho air aru regularly examined, it ajipcars fliat the water is 
generally for the greater part of the year uarme.r than tho air, and 
ill winter considerably so. The existing observations, howevir, arc 
too few to justify any very definite statement on the .suhject. At 
Ftilerrno tffo sea is warmer than the air fbiougliout tlic whole 
year with the exception of tlie mouths May and .lune. In Algiers 
Aim^ found but little diirorencc ; in autumn and winter the water 
was slightly warmer, in spring and summer slightly colder, than 
tho air. lu the eastern basin wo have first Atlinind Spiatt’s ob- 
servations in July 1845 in iKgina (lulf. In all ids eA'[Mri incuts 
made previous to the year 18(i() lie determiiicil the tcm]»tTatiiiv of 
' tho bottom watt^r by taking that of tlio nind brtmght up in tbo 
dredge. This is a very excellent method; in f.ict it is [irobably tho 
best of all methods if a snlfieiCMit (piantity of mud be obtained. 

! From 1850 bo used sedf- registering unprot* fled f lici moinetei-H, whieli 
jgave roanlts nuoessarily too high, and it is impossible to apply any 
reliable correction to them w'itliout exfierimcntally det*Tminiiig it 
bn (. th thermometer which was u>.ed. By the first nnahod 
Admiral Sprutt found F. at depths beiwcen lUU and 2f*0 

' fathoms. 


From these observations it seemed reasonable to eonclnde, as 
Aims had done, that all over tho Medilerraiican a ]>raeUcally uni- 
form temporaUre is found at all Jt'plhs greater iliaii loO or 200 
: lathoius, and that this tompm’ature is 54“ to fifi'’ R In oid«*r 



the weatern basin of the Mediterranean in tin* autumn of 1-^70. A 
. lar^e number of tcmperaturoobHervntious were made in the western 
ba^niiear its southern coasts, stud one sounding with U'm]H'i.itiin' 

' observation in tho eastern IrnsiA a short distance from the >Sii*iIian 
coas^ the result of which was to cqnfirm tho conclusion nriivi-d at 
J.from earlier obserN-alioiw, Unit, howwer high the tcinpi iature of the 
idrfai^ maybe (and it may reach 90* F.), the water heesmns raj»idly 
aa wc gb below the surface until w’c ivach n depth of about 
whore a temperature of 54* to 50“ F. is found, and 
.J'jpeWihitiB. without sensihle variation to tho greatest depths. The 
(Ayeni^of all the bottom tempcnitures in the western biusin was 
* 5^4 **Si 8F. Throe soundings w^re made in the intermediate ha? in to 
."ft^aatward of Pantcllaria in ilepths of 266, 890, and 445 fatlmms, 
in each case tho Imttom temperature was fouiul to Ikj 56“ *5 F., 
^ about a degree and a half warmer than in tho deeper western 
This fi precisely wdiat unjfht have been oxneeted from wlmt 
ifc'kiKpvof inlaiid sous divided into Soverol basins. In summer 
I shallower basitt has usually n higher telnperntun* nt the J.ottom 


' Trans,, 1875, part ii. p. 601. 

* Ann, Chsm. et Phyt,, 1845, xv. p. 5. 


than is found at the sfime depth in the dec|tT mic. Duly enw 
observation was made in tliceasti'in u (':ipf I’as-aio, 

ill 1743 fatlioins, witli a bottom tumpcratnn' ol'5»R'0 E. 'riml tin* 
temperature in this basin .should b-^ hover t.li.m in the raiil.H.uju 
basin i.> due to iti gieuter deptb, and tli.il it sin.nl. I I..- liigin i ili.iii 
is found in the western b.isin is dm* to its h>\\i r lat.lmh*. 'fln sc 
researches were further prosocuteo in tin* .'iiitiniiii of 1.^71 in tin* 
“Shearwati*!*,*’ Captain Naivs, uccoiiip.inicd by l)i ( Aiim liter. At 
two stations ill tln-castern b.isin “ serial tcnipir.itUM ^ ” uei. laki'ii. 
At tin* liist, :krri4' N. lat., DC 2:V E. long., deplli lo-.o l..i In.ms, tin; 
bottom Icmpciaturc wins 5t3’, or tlie same as had b.-. ii oh. -n. d tlie 
year befoie in 1743 falboms ; at tbo second, 32’ 17// N. hit., 2t') 4 4' 

E. long., di'ptli 1970 fathoms, tho bottom IciiipeiMtuie wa. .a; 7, 
and the leiiiperature at all intcrnicdiate deinln> w.is mm li liiidji-r 
than at llm lii-st slution. The mean leiiiperature of the \\.iti i ii.iin 
tbn surface to a depth of 200 fatbom.s wa.s, at the fiii>t .sl.itiim, 0’', -/a 
IC, and ^ the .si*cijiid 66“78 E., or three degrees liigln*r. At tin* 
first station all the leiiifieratiircM down to 100 fatboins arb higlur 
than were. obs»*r\ed in 1S70 in ibe western imsiii, but ii mii.a h.* 
remembered that temjn‘iatiirc cdesorvatioiis made in dilleicnt xs ais 
cannot witli justice be cIom'Iv coinpuicd, iis the climatc.s of the two 
years are .sure to dilfer eoiisidei'ably, and in the present ease tb« 
dilirreiice in cliimite i»etween tin* siiininers of 1870 and 1871 ap|*e;iis 
to have been very i imsidi'r.ibie. 

lu the autumn of 1881 a very iiiteie.sting serii.sof obM*rvations 
^Yero made by Cajvt.im Magn.igbi, bydrogiaplier of tbo Italian 
navy, and riol'e.M)r (li-.dmli, <ni Itoani the It.iliaii .surveying .sliiji 
“ \Va.s]iiiigton,” in llial p:iil of the western basin which is eiichised 
between tlie islands t'oisiia and Sardinia on tlie one side and 
the Italian (‘oasts on (lie «it her. Ii is liere tliat the d»‘(!pi‘st water 
of the westi'iii basin w.is loun.l; ami, ap.ut iioni the gi’eat inlciest 
altaehing to the [fiiysi-al le-iili-. ohi. lined, the collections made 
witli tbedietlge io the comp.ii divclv lilt le. s w.itcis \\eie ol the vi-ry 
bigliest imjioitaiice, slmuing, as llirv «lid, a praetical identity in 
the abyssal fann.i with tliitol ti.e tipen oce.iii. Tins is tin* more 
icinarkable us we Ii'ive liilheifo hicn .‘.l■<■llst^^nn‘ll to t'oii.sider the 
siniilunly in the l.iiin;i of jmiiions o) tin* m i*aii remotely dist*nit 
Iroiii cavil Ollier as bfing dm* to the liKi Jos', ot iln ir tempfraturos. 
Inibt* Mediterraiie.in. Imwcvt r, lie hititom Icmperaline is i[uite 2n'‘' 

F. liigber than is found in giciit vhj-lli.i aiiNwheic in the open 
ocean. 

For dtdcrniinim: tin* tempcialine ol rii*' ih**'p water Captain 
Magnaglii n.sisl tin* iMlf-lnin ! In iniomeler ol Ncgiciti 

ami ZumbiM, w'liii II ill itM'lt i-. a \.i\ l'•.lnt^tnl imstiinin nt. The 
ijiccbanical ariaiioemml, Iiowom-i, lor h r-mg. cm-ii ;i.s improved 
by Magn.igbi, wm.s mitpo satir.l’.ii ti.ry, .iinl liom 1 1 Uaiii i; itgiilaritics ^ 
in the lempm.ilnn* oIim isalioi's n pmted tiiewmeris inclnied to 
think tlmt some of the ivimnkahh' it'-nlts tjlit.iiiicd, tor in.'itaiicc 
on tbo lllh Aiigmst, aic «lne to thi-i in-liiimcntal inipcrh ction. 
On that day the watm- at 7n ne lies w.i, hmml to have a t« mp' ml lire 
of 2.V 1 C.jWiiile ili.il at 5o imlns w..- :‘<) 1 l\, and th.il at 90 
nn‘tii‘.s W’UH ln''7 C. 'I’ln- h'-ull- oliiaimn m ti-e ili i-p water arc no 
d*)nbl ([uite n liahh*, lor in- ti i.-pi i.nr.ie j. nnilo'oi tli il a lew 
f.itboms mole or in lliedep'.li at w’.cdi n lurned w*Miid 
1)0 diUei'i'iiee in the lemjHTalnn n L'i’-te.. .i. In ihc moie noitliein 
parts of this portion ol’ lln w.-oiii h. in. d! tin- < o.i.it o! • . r.-.ica, 
W’c. tmd.i piaeiie.illy nmloim i n o. i i!i:i- ii. m nieli. s down to 
tlie bottom in 2M>0 linll s, ih. ni'o’i holtoiii I'lnp-ialiile being 
55"’9d V. Euillnr t » tin- soaiii th" tiinpii.itiiie ol iln- ahy.ssal 
w’atiT apjieais to h.- .ii-iin.llv h.e.'ii i. Tliii'' latwnn the sontli 
end of {Saidinia and the I’.iv o| A.-ph^, in ih" «l.<p.:t water, the 
pi.ictieal nnifoiniiiv ol l. n.i.i i.iinie i. lo.i t.a.-liiil until a d»‘ptb 
of llMMl lm.lM iia.-. h". Il ..II 1 1 ' 1 ileii- .‘»t;'-7 E. It is nii- 

fortuiiale that we do not, kin.w v.n.ii tlie !oi;<*ni lemj.i.i.iinii* in 
other jiarts of the M.-ilileii.iiu .in In this .summer of jh.sl 

it. was tjliitc one dcglee login l liian ll.al « hs i \ ed h^ l)r C.il [*ejilc I 
in 1870. 

The gre.d valm* of Midi a volnm' of w.der as an eipiali/.er of tein- 
jieratiirc on its slmie^ must b.- app.i.. nt. tlioii'di in this lespci t il is 
inferior to tin All.inlie Oii.m in its immediate iieigliboiiiliood. 
I'hues on the wi.sl eo.isl of Sj.aiii alel I’orlu^.il li.ivc u much liiglicr 
winter tcmpeiature .imi lowi r smiiTm j‘ U/iJi>eiatmc Ilian ]iia* es 
in the .same latitmh* in Italy. Tin l- asoii of Ibis is simple: on ihc 
Atlantic co.ist. tin* principal winds in winter an* fiom llie .snu1 ii w. -.t, 
and bavoii warming ethrt, while in .summer the source <*l the mnth- 
e 1 st trade wind is jmslicd back into tlie Bay of Jli.si ay, eau.^ing in tiiii 
season constant iiortlierly winds along tin* coast of Boilng.il. d'he 
winds «if. the Mediterranean have no seas of icnmi.* hititiubs to 
draw' on cither for boating or cooling ]»urpo.si'.v;, tlmngli tlie smjd) 

, d".s(Tt.s of Africa wliich bound its soutlicrii ifKists ba\e atieitain 
I scasou.s a very decided iiiUueiicc on llie cliniuic. '4’be tempt nng 
aetiuu of the seii docs not exlcml veiy tar inland, as i-; i \ i ienj 
from the clinmte of inijjnd town^in Italy. As the Mi dite? i.-io .m 
.nIioi'cs have so mu(*h imporlanct* as h*,* iltIi-i*'.sorts, tho tl.i! i pn* 
M*nled in the lollowing table nreof iiitciest. Tin y are taken i Idclly 
from Theobald FisdieEs <87m7f. /i iibt r ibid' Klima dcr Mit'i'imnr- 
landtr. 
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Tuhh: of nican J nmnnj tviaprmliirc (.1.), of mmn innpcraturi' of 
three V'lnfvr moalhs^ Ikeenther, Jmiimrpy and Felruanj (W.), 
atm JUiim'nU ta the same there months, for places on the 
J\lrtti(tn\na ifu^ mifh thnsr for som*' others for comjiarison. 


I'hin . 

.1. w. i: 

IMiu'i*. 

.1. 




1 ' F. 1 ' F. ( III 


' 1. 

‘ E. 


mibao 

..!4H*4 4S*I in.' 

1 Ajiircii 

.')0'4.‘> 



0]initii 

..I4M-.-, .■,(l•;,l ,*.•; 1 

Tvu’stc 




1 isliDll 

.MK.I , .’lOll ill 1 

• 0»rfii 

:iO-47* 



1 jinl 1 

.'.2 ’ ' 

Ailifii 

47 •7.7 



liibiiiltai 

.'»4 0 l *|*.'i 12-1 


4II-2N 



M. liana 

.*,10 

.Ifl US.lli'lU 

4S-74 



\ iiU’iioia 

. :.o 72 2 4 •; 

I’lirt .saal 

.07M.S 



Mlltinl) 

.J .U i;.* ' r. 2 . 

I'liiro 

7.1.*.'. 1 



narcrloii.i .. 

|sM'|4'»iU l-l 

Ali-xaiidiia 

<i0 0 

CO-l 


MontiM'llu 1 . 

4" IIS ; !» S 

! Siu'/ 




... 

' 4 : .2 , 4'. -04 

1 unis 

/i.fOC 



Met- 

4m 'It ! |s-'IJ 

AiRinis 

.V.I-IS 



>n*nroiH' .... 

^^•2 IS :* 





.Sail l:nni>. . 

47 4.S IS .J.^ 





iiriioiL 

Ii;‘4 4:'i,i: 

(’in/. n\ iwiiffr).! 

^.•]•S4 



'1 mill 

1 li 

^ 1 tnul..il 4^.Maik'iui}..j 




.Milan 

1 ).5.*i-|L» 





V**IIM 1' 

' ;r» i 

i \'iil«'iiti.i (Iri‘!:niih . 

l.'ron 

44-fin 


ridifiKi* . ... 

12-i> 

: 

II-IIO 

4.'i*7fi 

12 1 

iidiii<‘ 

I..*; 4i;*<i n'.* 

i 

41-70 

l-iDZ 

101 



IS ■_» I'l- \ In 

\ 1 ntii 

1 1 -.so 

421.0 


('.ii iiii.i .... 

.. :.M:2:w-7 7-.-. 

' i’cnihi nKi* 

(1 10 1 

1 11 -‘I? 

12 2 

I'.il intii 

.. .M 1.2 ! .'.2 7 t* S 

' Mdiiiu'li (Ill'll' iiu ’'i 

12 ‘.HI 

1 4 J*27 

l.» !> 

Maira 

.. ' •’ill I) ' 17 

; .St kild.i .... 





ynfnrr if (/>•' Ilotfo.n. In tin* tlu* I 

cliirllv i>r L'liiy of a i^H-y to iHnwili'.lj ri)li»ui. Witluml ilonbf, wlifii ' 
trolily <‘oll<‘i't«‘'l, lliii laM'i* iriMivli-liiown aii<l tin* lowi-r 

«l,ii k j;n'y. 'I'ht'rn is alw.i} s stMiii* railHuiatL* nl linn*, rhiflly <luo 
to Fora in in iff ra. 'riin nitui \ e\ \ imicli mscmiMc.s that <ibtaiinsl fioiii 
siiiiilar ilnpths in thn^t* [»arts of IIh- n|u*n ot ran wlio.sr liottoin wat4*rs 
lira hlnit oir rnnii fioo «M»rnminii<- iti»ni liy rid/^cs 'vvliirli may not 
approac'li witliiii 2')O0 or lallionis of tin* .surface*, uiid with tin* 
i*x< of tin* Fu’f(ouni/n’<t it nnn.'h ri ''*'inhl<**4 tin* iinnl from 

oin*loM'(l and conip ii«iliv«*ly shallow havin'* olf tin* west maist 
of Si othuid, III thr follow in:.' tahli* tin* analysi s an* oivfii of a fnw 
sainph-s on tin* liin- ot the Mihinarim* rahh* ^•olm^^•tiIllC Marsnillns 
with AlL'ioM. 



1.1)1 .ilit.\ 




t-'itiiin ) 

rr (.\ nt. 


Liititiidi- 

L(ini:ittitli' 

1 1M'!1 


ulilc 111 IK’I 

i 

.Snlulili* 

in TU I 


N. 

L 

J r.^1 1 ill. 


1 SiO. in 


I l oOj 

IVO 




i.;i4-; 

(ii; 

1 ; 

I'l 7'i I 

.'{•on 

o-;{» 


:js“ 11 ' 


1 i.t'*'* 

.‘i'l 

n; 

ii.s 

214 

0-27. 

10 jia 



" 

2 s- 

I { 


2 21 

20 

2 7.4 

42* 47 ' 



J'* 

(!•{ 

:;i 7.2 1 

2-00 

0 :t:i 

4 -21. 

4-: ' I ' 



4s 

Ill 

ijn-Mi 1 

•2-40 

O-.Jfi 

4 7.S 


'J’o tin* sMiih-nt ol lin jili\ I’onditioiis of llm soa tho Mnditcr- 
rain*an ]mjs-..*>m-s a m in liii^li iiiti vi -t ; its .si /c i« mu’Ii ns to nntith* 
it to rank anioiiL; u.s iji-, while it is so < i>iiH'h ti ly « nt olf from tho 
n*inaiiiin'4 w oi !•! of wai* i that it ])ir-i‘iit ^ ii i NNith a ty|n* Nvhn*h iJi 
|iiir'*l\ IomI, .lid oiii' iiii'^lit il’iio-t sa\ jiio\ iijcial. (J. Y. li.) 

MKDI.AIv, ^^*sj>lhls (ur)nanirii, L., of tiic tribe 
y'ow/'M of tlie order //o**'/ -r, n‘Lr;inli;il by iJeiitham and 
lluolciT :i.s :i sublet tits of /\?/rns {(itn. /V., i. ()2G ; Hee 
also DC., Prof, ii. Cd'> ; 'Frans, Lin. Sor., xiii. 99), i.s 
a native: of Kiiiu}m.*:iii woods, A'c.jfroni Holland southwards, 
and of we.slcrti Asia ( F.oudon, ArF, ii. S77). It occurs 
in lipflgns, iVrc*., in iniddh; and south Knj^liind, as a small 
inuidi brancliL'd .spinous tn*(', l>ut is not indit^enous to Great 
Britain (Hooker’s Stf/d. if. of Ih\ Isles, 1,32; Baxter’s 
Frit. <ir,f. of PI., 19.3, and Mfo/. Miff. Hist,, vol. ix. 8(J). 
The lUL'diar w.is well known to tlic ancients. J'ickerino 
(Phfi)n. Hist, of PL, 201) identifies it with .i tree mentioned 
in a Siao y i o le (She Kimj, ii. I, 2), 827 u.r. It is the 
piUTclKq of Theoplir.i.stus and Mesj}ilHs of riiiiy. Loudon 
(f.r.) jfive.s lliiee varieties, iflffusa^ strirfn, and st/lvesiris , — 
the hi.st bein^ •‘^piny, but losing its spines under cultivation, 
— as wvll as fotir varieties of fruit. . lie also mention.s 
several instance.s of laii'e Kjiecimeiis throughout England. 
The welbkciown fruit is globular, but depre.ssed above, 
.'witli leafy jier.sistent seprds, and contains stones of a 
liemi.spherirril shape. It is nut fit tr eat until it begins to 
decay'. (I‘^>r culture of the medlar .see IIokti culture.) 
The Japanese medlar is JCriohotryaJfqjonica^ L., a genus of 
the same tribe of Itosaceee, 


MKDOC i.s the name given to the district in France 
adjoining the left bank of the Gironde from Ambes, the 
point where the Garonne and Dordogne unite, to Lespane, 
wliere the marshes and polders which border on the mouth 
of the river begin ; its length varies from 35 to 40 miles, 
its breadth from 12 to 5, and the area is about 38G square 
miles. It is formed by a number of low hills, wjcicli 
.separate the ].iandcs from the Gironde, and is traversed 
only by small streams; the Gironde itself is muddy, and 
often enveloped in fog, and the region as a whole is very 
far from being picturesque; but a fifth part of its soil ia 
occupied by vineyards, the products of which form the finest 
growths of Bordeaux. Of these the most esteemed aro 
( 1irit(‘:iu-Margaux, (.liateau-Laffitte, and Chateau-Latour. 
Prior to the ravages of the Phylloxera, the annual product 
of the ^r^doc district was 40,000 tuns, of which 9000 
were of fine quality. 

MEDUSA. See (loK(a)X, vol. x. p. 785. See also 
Hyduozoa, vol. xii. p. 547 «//. 

MEDYN, a district town of Ilussia, situated in the 
government of Kaluga, 39 miles north-west of the capital 
of the province, on the liighway from iloscovv to Warsaw. 

It \v:i.s formerly known under the name of Mezetsk, and in 
the J4th century formed }»artof the Smolensk principality. 
The soil of the surrouiuling country being rather infertile, 

I the population is engaged to .some extent in manufactures 
of linen, cotton, ami [»apcr, and the merchants of Medyn » 
carry on a brisk trade in this })roducc, as well as in rye, oats, 
and hemp seed. The population is 8000. 

MEEB, Jax van DEU(lC32-lG75),of Delft,— not to bo 
confounded with the elder or younger Van der Meer of 
Haarlem or with Van dor Meer of Utreclit,— is one of tlie 
excellent painters of llolhind about whom the Dutch 
biographers give us little information.' Van der Meer, or 
Vermeer, by which name he is also known, was born in 
Delft in 1G32. There is a tradition, handed dovtn by the 
Dutch writers, that lie was a pupil of Carol Fiibritius, but, 
in the strict sense of the W'ord, this is almost impossible, 
for rabritiu.s was but eight years older than Van der Meer, 
and entered the guild of Luke only one year before our 
p5i inter. I'roni liis early death the works by Fabritius arc 
few, but his contemporaries .'^[leak of him as a man of re- 
markable power, ami the jiaintings now ascertained to be 
from his hand, and till recently as(?ribed to Rembnindt, 
prove him to have been deeply imbued with the spirit 
and manner of that master. Wliether Van der Mc^5^ had 
ever any closer relation to Rembrandt than through com- 
panion.siiip with Fabritius remains us yet uncertain. In 
1653 he married Catherine Boleiies, and in the same year 
lie entered the guild of »St Luke of Delft, becoming one of 
the heads of the guild in 1CG2, and again in 1670. He, 
died at Delft in 1G75, leaving a widow and eight children.' 
His circumstance.s cannot have been flourishing, for at his 
death he left twenty-six pictures undisposed of, and his 
w'idowr had to apply to the court of iiLsolvency to be placed 
under a curator, who, it is interesting to know, wras 
Leeuwenhoek, the naturalist. 

It is his works, how^ever, that claim our attention. For * 
more than two centuries he has been almost completely 
forgotten, and his pictures have been sold under the namee. 

^ This umloMTved ncglcrit .ifii'ins to have fallen on him at an cart^ 
])pnod, for Honhrnkon (tiTOvtr Scho'idruryh, 17 IS), writing little more 
than forty years after liis death, docs not even iiiention hitn. The 
only deliniti* infonnatioii we have from a contemporary is given by 
HU*ysw*ij«’k { Hrschrijidny der Stad iJelft. 1687), W'ho tells us that ho 
WHM honi in 16.*<2, and that he worked along with Carl Fabrititis, an 
able dis. iplc ol’ Eenihraiidt, who lost his life by an explo^rfon of ^ 
powder iiuigaziiic in Dull’t in 1654. Jt is to the patient researches of 
W. Ibirgi r (Th. Thore), Havaid, Obrceii, Soutendam, and others thftt 
we owe onr knowledge of the main facts of his life, discovered in the 
archives of his native town. 
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and forged signatures of tho more popular De TTof»ch, 
Metzu, Teiborcli, and even of Rembrandt. I’lie honour of 
first recalling the attention of the art-world to this most 
original [luinter belongs undoubtedly to Tliore, an exiJcul 
Frenchman, who described his then kii(»wn works in his 
(le la lluJlantle (ISoS-GO), jMihlidjed under the 
assumed name of W. Riirgcr. The resniL of his researches i 
continue^ in Ills (lab^rU' SurrninHfff ainl (btlerie tfArni- 
was afterwards given by liim in a eh inning, though 
incomplete, monograph {GazHle Ibnnr.AHs^ iSdfl, 
pp. 297, 458, 542). task has since h ^cn prosecut-i* I 
with success by lliivard .hV/.v/c.s* llolhiinlai:t), and 
by Obrecn {Ncfhniamhrhi^ Kiinattirs'rhlrd, 1)1. iv.), 
and we ar& now in a position to n fLO- to \ ari der ^^ccr^s 
w^orks. His juctures arc rarely datf'd, bii(, luckily for iis, 
one of the most ipiportant bears tloMlit-! Idod, and t]m'^ 
gives ns a key to his styles. The picture referred to is the 
only one that lias figures of life size Ji, tiu. Worn in 
and Soldier, with other two figures, (d‘ tlu* i)r(*sden gallery, 
and is painted with remarkable power and l)oidnes>:, 
great command over Llie resources nf colour, and with 
wonderful expression of life. For stivngtli and colonr 
it more than liolds its own beside thi' neighbouring 
Rembrandts. To this early period of lii-; can-cr beh^Jig, 
from internal cA'idonoe, the Roiling (Jiil <»f tha siine 
^g'llery, the luminous and inasteily \ifnv t»f Delft, 
in the inuse.uiii of llic irague, La Laitiere and tin* 
bniall street view, both in the eolh’.rtlon of M. Six van 
Ifillegoni at Amsterdam, Le SolJat ot la Fillette ijui Rit 
of ]\I. Double, the Country Ifoiise in the g.illery at Berlin, 
and others. In all these we find the same la-illiant style 
and vigorous work, a solid impasto and a crisp spark- 
ling touch. His first manner seem^ to hase hcfii 
influenced by tln‘- pleiad of jninters <ireliiig ronml 
Rembrandt, a school whieji we know lost fa\our in i 
Holland ill the last tjuarter of tlie eenluiy. During the 
last ten or twelve years of his life Van der Moer adopted 
a second manner. Wo now find hi.s piiutiug sn’oolh 
and thin, and his colours paler and soller. Instead of 
masculine vigour wo have refined d'.‘licaev and subtlefy, 
but in both styles beauty of tone and [lerfcet harmony an*, 
conspicuous. Through all his work may lie traced his 
love of lomon-yclloiv and of blue of all shades. Of liis 
second style typical exam|)le.s are to bi- seen in La 
Coqueyteof the Brunswie.k gallery, in tlie Woman beading 
in the Van der noo[» collection at the Hague, in the Lady | 
at a Casement belonging to Lord Jkoverseourt (e.xliibitcil i 
at Burlington House, 187S), and in the M i ic Master and i 
Pupil belonging to the (^uceii (exhihited at liiirliiigton 
House, 1870). 

Van dt r Meor's work'4 nre extreinelv nro. is Init one in j 

tlio Louvre, the Lje*e ^Milker; Dresdi'ii has the l\\i» abovr-nicii* ' 
tioned, while Herlin has tluee, nil iie«|uired in tin* Sin vniondt < ulhs-^ ' 
tioii, niid the (^zemin gallery of Vkaiitii is fortunate in nesse^sing a 
fine picture, believed to vepiTsmt tlie uvlist in ids htinlio. In Ih - 
Ateiincrg galhuy at Brussels tlmi-n is a reni.'o*k:il»le ln-mi of a, eirl, 
thalf the size of life, wliieh seems to he iiiterniediati* helwfeii his 
two styles. Several of his jiaiiitiinrs are to he found in jaiv.it * ' 
• foreign colleetioiis. In nil his w«)ik tliere. is a singular comnlelein 
and charm. In fendering momeutary expression he K a ma.stiT, and 
his phitures attract hy the ]>erfeet. deliiHiation of eliar.ien r ns w 11 :is ; 
by tho technical skill of the iiainter. His tou** i.s usual Iv ■‘iberv 
with pearly shadows, niid tlio ligliting of Ids iiiteriois is eijuil aiitl j 
natural. In all eases Ids figures seem to move in liidd ami air, and 
in this respect ho resembles great ly his follow-ivorlvcr De IIo(m h, w lio 
Qiiterod the guihl of St Luke only tao years later than Van der 
Meer. It is curious to read that, at one of the auctions in Amster- 
dam about the middle of last cent iu*v, a l)e Hoocli is ].raiseil as 
lasing “ nearly Cl I ual to tho famous Van der Ab'er f»f Helft.’* So 
lAarly ai% they allied that the host judges are divided iu opiidou 
wlictner the Dutch Family (“ fai rromoiiade '’)• of the aia«li-mv 
of Vienna should he attrihutod to our painter or to De Homdi. 
Doubtless many of Van der Aleers works have yet to lie reston-d 
to their proper author; but, as he. is now in vogue, mmdi care will 
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hare to 1)(» used in judging. Tlii*^ is iail;. {m.-- m ngMid to tho 
landscapes and “sllll life' subiccts \\ Id. li ju'.' m 1 t nlmt. -1 i.t 1 im 
'file In-k is in.ide niorc dilluult by tlu- divii->it\ uf vt\l,- nf tin 
“ Piotriin paiiil.M-,” as be is I’alled |.\ l)i W.i.tgcu, m, .is I'mig. i 
names 1dm, ^‘lh.*SpldnN of Delft.” 1'. \\.; 

ML!‘!li’.\XF, a nipidly iuercMsing iii(lii'>f i i.il town in 
soutlj-e.i^tern Saxony, lies in tlu* distiiel of /wiekmi. 
about 37 miles I o I In* .sontli of L<*ip>ii‘. 1 1 < (>i!;aiii-. an ojii 
elmreli, a “ Healsflmle,” and a ti*i;huieal .-eliool for wf :i\i rs, 
Tli(‘ leading industry the weaving of woollen aufl ii.df- 
woollen cloth, ('ni[»loying 3000 power-loom-; ami ir>, 00 H 
hand loom.**’, and priulueing gooils ol the* annn.il xaliu- o: 
upwards of L*J()B,000 A large proportion of ilu* ilotli i.-* 
exi»()rt(*d to America and Jajiaii. Meeraiie aUo 
several iinjiortint dye w'ork.s, besides smaller iridii-tiial 
i‘stabli->limL‘nls cd’ variou.s Kinds. 3'Iie pot»ul!ition in 
was i>i>.JS‘3 

MHFKSC!L\rM. This (lerman name is iqiplir'd to a 
certain mineral, in eimsi-rjin-nee ot iN liglitne.ss, softne*'*', ami 
white colour, wliicli .siigiu ''!'' a i e^i inblaiiee to “ sca fo.im. ’ 
In like, m inner it. i.> call'd in Fien(‘li irttmedr )un\ By tlu^ 
tJ rman mineralo‘;ist (IhuKii* it was termed in 

allii.sioii to its r. .^embl.in -e to tlu* .so-ealleil bom* i.»f tin'- 
s'‘pia or entile Bos-ibly tlie f.u-t Ibat piices ot 

meer.si‘liaum, w ji'^lii il out ol tlieir m.itnx. are m i- ismnally 
found iloaling on the BlacK Sr:i, may lm\e led to tin 
association ol tlie mineral wiili nr.uiin- pUMlnets. iMeer- 
sehauin is an op:i<|ue I’lntli) mini ral, of white, grcyi.'-li, or 
yellowi.sli colour, eomp.n-t in textiiie, and bivaKing with a 
eonchoidal or llr.e eai t]i\ Irutuie; it adliei es to I he tongue, 
and is .si> soil as to l>e seratelu d be the nail, its degree of 
hardne.ss being uboiil, 2 or 2*5. Jt> ''perifie er.ivity varie.*-' 
from H 98S to 1’279; henei' it Ibuts in sea-water until 
.Saturate I. Meer.^ilnnm j< a li\ (bal' d .'-ilie ib* of iiiiig- 
nesTum, lepieseiited by tin.* Imiiiul.i Ml ."^i < > i ;/ H .( ). 
3'be \ulueof //, aci'oidimr to M»nie aii.dy-*'-, i- 2. .XIoM of 
mil* meerselmiim eoiiu'^ liom A-i.i M Inoi, e.spe- iaily tron- . 
the jdain.s of lvski''-]ii lir. \n luav it ni-i ur.siii noiliilar nias.-'es, 
of varialde si/e and irreL'ubir ^liap-, di-i.ibnlid tliionizb 
th'i alinvi.d d'*po>im of the pl.iiii, wliieli .ne .s} •-ti i'i.il ie-illy 
worked for its extraction by means of pits ■mil 'jalh'iies 
'Hie mine>\d is assoei it ed with mejin -it**, nr enl.Miite o‘" 
inagnesinm, and pn)l»abl\ bi » ii (l'-!i\''d liom tin- iieigii 
bourimg mountain-;, wlnae a ^nml.ir i.iibuiMlo is foninl ii 
connevion willi .--ei pmt iiie. M i n m li.mm is Idiind .iIm*, 
llioiejli le^s abiindaiil ly, in i.'m'-.''* :m i in ^..ne* of tlie 
(Jiecian island-; ; at I li ub. bit ' in \bi‘ lU i. w li. it it mem-, 
in a .'-erp'Uit inou - neiliix ; .:nd in Mom* s o whi-if it is used, 
wilt'll .snfr ari l lie^li, a^ .i '-nb-titnl • for ^o.ip . wliili* a 
eoai.s,* vaviity is fniiinl .il \ allf a- n••..l• Madrid, and i? 
omjdt)y«‘tl Ji" a buildimr done. M- 'T- •diaiin. ai."'* oeeiiis in 
South (’andina. 

I»v fir lie- oif ill - 1 ipMiit it e »>r 111' ■ r i bsimi !■> le-.-d in tin* iieinu 
fiirl HIT tif Inli ji I .1 l"l will'll ll Is w I II III {'■ii by it 

porositN. Till' ii‘"i'i i'lr m.i - -I intudern^ 
n-mio I* t he ird 1 .11 1 ].\ m it 1 1 \ ; 1 1 :< v ..i <• r li* ii d 1 1 ■•], sci .ipi il .'e^-nn, 
.md rm.ilb ]>nli-lii‘'l witli w i\. hi tin- -tin* tin- i ini. 1 v-Hliani'd 
Uodiil:ir .O'- M lit thiiii lie* h.i'-! [•nui ip.iliv to \'i' ini;i and t' 

v:inoi]-. pal of ( 1 iiiaii V. I Im pip- 1 -"W i .if t- 1 li.n In . n tinm <1 
ami t-aiM d, ao- lubln-d witli el i-s p ijc-r :oid iMit.-li lu-lifs; th v 
ao* imxt bi)li»-tl in w is. spri maf-t i, m -at-.oim', .md .ihi i w .^.d•^ miI*- 
jcitrd to I. m ini poli-.hing willi boim-.i-li, idiilk, 

.\u imit ilion ol m»‘i-r:-.-'li;inni 1'»i' '‘oaontm ]>iji i . nr’dt' ol ImI'I- 
erifd pl.isliT of P.ms, tri.itid with ]>.o.iirm, .mi .ol.iiii--! Ii\ o.im- 
.iml dniL''o!rs niooil, A pM'-iilni! pi'i'panit sni, into wlinb 
j)otalo 1 .ii:m-1v l•nI(•Is, is '-aid to ha\i* beni .sin .-i' • -1 nllv I'lujiloyril ii: 
Fiauei* .IS a .'■uhsi il air tor mi't’i'.sehaiiiii. ^ 

MKLI ITT, m- MiiiATiT, a tlistrict in the divisioiD of 

— i* - 

* 'rin* division lins lu'twi^n ‘J7 ’ .m-l tab r»7' N. lat . and ln‘twi*'-i 
77 7d-i?nl -ll!' J'j. long., ari'l «‘oiiipn-»-. iln' ■«i\' .b'-ti n ts ol Ivlu*. 
Dim. Sali:iiau]Mir, Mn/anarii.-ig.ir, Mi’criit, nnlund-'Kalir, arnl iMesoli 
Tin* Miva 111 l{S7i^ was 1 l,Uh'S iiiilt-s, and the lyj'iil.itnni m 187- 

4,977, 17d. 
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Meerut uml the litMitenaiit-govoriiorship of the North- 
Wtvstt-in Provinces, [ndia, lying between 2S® 28' and 29* 
IS' N. l.it, and 77"* 10' and 78° 14' K. long, is bounded 
on tlio N. by MuzalKiniugar district, on the K, by the 
(hinges, on tlie S. by Jhilandslmlir district, and on the W, 
by the .luinna. 'I’lie area in 1881 was given ns IbSGl 
Hcjuare miles. Meerut lorms a portion of the long and 
narrow plain lying hetween the Ganges and the dumria, 
witli ii very gentle slope from north to south. Thoiigli 
well wooded in places and abundantly supplied with 
mango groves, it lias but few patches of jungle or waste 
land to breilc ilie general expanse of cultivated soil. 
Sandy ridges run along the low watersheds which Ke[)arate 
the ftiiiior channels, hut with this exception the whole 
district is one (‘onlinuous expanse of careful and jirosperoiia 
tillage. Its fertility is largcily due to the >ystcni of irrigaA 
tion canals, which intersect it in every direction. The 
eastern Jumna canal runs through the whole length of the 
district, and snp[>lio.s the rich ti:u*t between the Jumna and 
t)ie lliridan with ii netwoik of distributary streamK. The 
main hnirich of the Ganges canal passes across the centre 
of the plateau in a s\vce[mig curve, and Nvaters the midland 
tract, 'rile Anupshihr branch supplies irrigation to the 
Ganges slope. IJcsuhis ihcM' natural and artilicial channels, 
the country is every whei t* cut u[» by sin ill water-courses. 
The Burh Oang.i, or ancient bed of the Ganges, lies at 
some distance from the niottcrn stn' iru; and on its bank 
stood the abanilo'i'd city of llastimipnr, the legendary 
capital of the Pandivas ai the period of the Mahiihhdrata^ 
said to ha\e been de^u-^'d many centuries before the 
Christian era, owing to the encroachment'* of Llie river. 

TIjc census of ]S72 r<‘riinii*d |!jc pnjml.if i<»ri of Die dishiet at 
1,276,104, tlie IIiiuliis niiiii'na iiig '.‘.‘b’J’Jti. .\moijg the higher 
^•iiHtHS lln'ihinuns must, r Joa.''f)t). 'I’Ih* JMjputs (both 

Hindus and M.ili.uninMhiu ,i iminbri' OS {, and enjov i^nwit smaul 
dUtiuctioii a«j 1 III ilioI l.T. ; th* IJ.mi.is, or ti.id'-rs also 

now hold l.tndi 1 j.ioju-rty. 'I'lif gn-at cultivating 

f'isti.‘S an* tin' Cij.im.bs ''l'a7’J7'! :md .bits '14r>,r)14). n’lu? Oiijars 
\(i0,.‘5r>li) ale a p.i.stoi.d tub*, an an< i.*nt character lor plunder 
and c.itth'diriiiig, win. li i. now po-oiig awMV. The MolMiiiiii4‘daiis 
(2SljSri7) HI'* i>»r ill'-* 111 . 1 st I'll! tin.* tl.'srrij.li nts ul <uiiverted 
Hindus, 'rh.- < liii-ii.m ]».»]>uKi'ioii coii'.i-.ts ol 21411 Kuropenus, 
142 Eurasij ri'4, .md 7 -I 0 ri i:r.' 1 ir!f*-ii t»»wn-. in the .listrift e<ui- 

tain a ]»opulaMoii .iin-:, .'.oim ; niai.'lv, .Mc'iiit, 81,d.S(i ; ibipur, 
14,514; S.iidli I'M, (bii liiii rulit' s.ii, ; iJigpit, 7«’>67 ; 

tfha/i.ilu i, 7.i«Jo ; S1 m!i Lii;i, 72.‘o' ; 11 oo, ; M.iwaiia, (bsiU ; 

I’ilkhii.i, 62a'J ; K1 m*1\.im. ‘'.ilo; I'lhij, Talt'S ; Kirtliul, 5651; 

Dasiia, .560.'); (.di.ipr.iuli, .5.5'.' I, 

Mi*«M'ut is OTIC oi tin* lima ll ).iri -liiii'j- mu I tu-st lilh-d districts of 

the Dodh. Out nl a lol.d .m. m ol sjl ai ns as iiiaiiv .*us 

],04S,221 wnv uiidci i wlli' atm i in I -'I, •J''J,():h") acres being 
irrigated h\M '‘iveiiiimut w OI b-. iiid >'»3 1)\ piivate individuals. 

The giM/iiig l.iinls rompu h. u-i. -l JlJ.O'l .l.••.•s, and the wasto 
IS.*). 400. The coii'lit iii:i '"tii of il'M. lUui.d bihouicrs and of 
art isaiis and woikncn in ih-- to.'.iM Im'. coimi U-r.iblv iuiproNasl <»f 
late year-. Ahont oim li lif i!i »*'‘0 I i-, . nltii ih-d l>v the [uopiietois 
tin.mvlv<*s, the icMMiiiiii-r b.-ing :ih.int I'.juallv divided between 
lenants witli oc(:iij).im*y ligbt'. and ti ii int->oit- will. Kents are paiil 
• in money, and r-mgi* IVoiii I''. In I. jh'i aria lor ibe best (*.'ina)- 

w.itei’e i binds down to 2^. T^d. p.-:- i.ir tor “ ili v ” unini'g.iteil 

«Oils. The eliii f e\j)oi!'- of llic .ii-lii.-l aie grain, en'foij, ami 
indigo; uni tiic jniU' ip d iinpoil'. -ui* .M.niclie'.ter grinds, English 
haul ware, toln.eo, diiig", aii'l .'■pi.*i*''. Tlie <hief cotiiiiien*dal 
^•eritrc.s aie. Mcont, (ihi/iib'i l, iin.l li'igji.it. iJesidcs lh«» great 
waterways of tin* .birnna :ind (langis, and the iiavig.dde caiiabs, 
^ riiiiinuiiicdtioii is.illo.’.bd bv Ibe K.ist Indian and tin* Punjab uud 
Oellii Kail ways ; nl-o by 1.505 miles ol made loads. In l.s76thc; 
distrnt \vji.H in the .i.liiiinistr.itive cliarge, of four er»vei)unt«*d 
• ivili.'uis, ami eonrjiind s.-vent-eii niigi.stcii.d ami lift'-eii civil 
'•ourts. ^i'lie gUjss levemie in l.S.Sl was 0.218,754, which 
a,'20.b077 was ^leiiVed from tin* l.aml-ta.x ; the cost of olficmls and 
police was 1 27, 520. In 18*^1 there were 21 4 .schools, attended hy 
f^>677 pupiLs. Tlujcomparativ-dv liigh lititiido and clevateil posi- 
tion of Meerut make it om- ol .’l.i' lie.ilthmst disIrieU in the jilains 
ol India. The average N*nipi*i.irij»e varies from 57“ Fahr. in .lanu- 
ary to 87“ in June. The r.imf.ill is himJI. les.s limn 30 inches 
annually. Th** nidy cmlemir tiise.ise in tin* district is malarial 
reV) r ; hut sin.i' 1-pox and i liol.-ia oceasiomdly visit it a.s epidi'inicK. 

The antheiitac Jiiatoi} of the di.'^tiict commcuccB with the 
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Mosletn invasions. Until the 11th century it is probable that 
Meerut was iiminly in the hands of predatory native tribes, 
.su(*h as tlie Jilts and Dors. The first undoubted Mohammedan 
invasion was that of Kntnh-ud-din in 1191, when Meerut town was 
taken, and all tlie Hindu temples turned into inostjues. In 1398 
'JHinur Bwoopcil down upon the di.strict, cftiitured the fort of Loni 
after a d»“.pera1e I’CMstanee, and put*nll his Hindu prisoners to 1 
death. He tlnui proeeniled to Delhi, and alter Ids niemorabJ/i'suck . 
of that city, retiiined to iMenut, captured the town, nl^ed all the 
fortificntioiiK and liouscs of tiic jlindiiK, and pul the xiiaIu inhabi- 
tants to tlic sword. The tiriii establiHhmeiit of the gt*eat Mughal 
dvna.sty in tlie Kith century, under llabnr and his successors, gave 
Aleerut a period of intcnnil truinpiillity and royal lavour. After fho 
death of Aarangzub> however, it was exposed to altcrnste Sikh and 
Maliiutta iiivuKions. From 1707 till 177.5 the country was the .. 
scene of on© perjietual .‘•trife, niid was only rescued fiiim anai'chy 
by tin* exertions of the military adventurer Walter Keinhordt, 
ai’tcrwnvil.s the husband of flie celebrated Begum Baiirin, who 
e.stablLshcd liiiiisclf, at Nirdhana in the north, and lulcd n' large 
estate. The Muiiln'in ti.Mcl, however, reini 'lied in its uusrehic 
condition under Mnhiatti'i oNuctions until the fall of Dellii in 1803, 
wlien tlie wliolc of the country belw*eeii the Juniiiu and the Canges 
wa.s codctl )iy «iiidhia to the British. It was forinod into a 
Hiparatc district in 1818. In tlie British j»erioil it has become 
iiicniuiable as lieing the ]>lace where the first outbicak of the great 
mutiny ol 1857 took jdme. 

SIfj'.rut, n city iiiui ciintonmcnt in tho above district, 
i.s situated about half way between the (hinges and the 
Jumna, in 29'" 0' 41" N. lut. unci 77* 4f)' 3" H. long.. 'I‘he 
city proper lies south of the cantonnicuts, and althongli a 
very ancient town, dating as far back as the days of th^, 
Buddhist emperor Asoka (mr, 250 n.o.), Idcernt owes its 
modern irnportam e to its selection by the British (joVern- 
ment as the site of a great military station. In 1805 it is , 
mentioned as “a ruined dep(*piilutcd tow^n.” Tho canton* 
lucnt Nvas esliildished in 1806, and the population rose 
nipidly to 29,014 in 1817, and 82,035 in 1853. In 1872 
t|j(? cemsus leturncd lh(‘ population (exedusive ol the 
military) at 81,386, ^iz., Hindus, 47,606 ; Mohammedans, 
33,532 ; Christians, 248, The sliglit decline of population ' 
between 1853 and 1872 may probably be attributed to 
the mutiny of 1857. Most of the streets have a poor 
appearance, owing lo the hasty manner in which they were 
erected. The canton men l, a lillle to the north of the city, 
forms the headquaiters of a inilitiiry division. The priu« 
cipal building is the Meerut eliurch with its handsome tall 
spire. There are also a liuinan C’aiholic churchy mission 
chapel, asylum for the relief of Kuroiieaus and Christians, 
and a club. Tlie Mall is one of the finebt drives in.tndia. 

Mh.GAI.OI OLIS, a city of feoiithern Arcadia, sit^^atod in 
a plain about 20 iiiilc.s .soutli-we-st of Tegea, on both bank* 
of the Ileli.sson, about 2?, miles above its junction wdth the 
Alpheus. Like Mes.sene, it o^^erl its origin to F.pamin 
ondas, and was founded in 370 n.o., the^.year after the 
battle of Leuctra, as a bulwark for the southern Arcadianf 
agJiiust 8purta, and as the seat of the Arcadian federal 
diet, which con.sisted of ten thousand men. The builderiE 
of the city were protected by a Theban force, an/i directed 
liy ten native cecLsts, who likewise attended to the peopling 
of the new city, which apparently drew inhabitants from 
all part.s of Arcadia, but* more especially from th^ 
fieighl)ouring di.stricts of MuMialia and Piirrhasia.! Forty 
townships are mentioned by Pausanias (viii. 27v'3-^S) .QH 
h iving been incorporated in it. It was Mfty stadia iu 
circumference, and was surrounded with .strong walls; Ita 
territory was tlie largest bi Arcadia, extending noithim^ 
21 milc.s. Tho city was built on a iiingnificeut scale, and 
adorned with many hand.soino buildingvS, both public ahd 
private. Its temples contained mnny ancient /sfutues 
brought 'from the towns incorporated ih it. On the iioAh 
side of the Hclisson, w'hich divided it intp tvfj} neacl]j 
equal parts, was the Agora with four porticos, .the^gymnei- 
siuin, u sacred grove, temples to the. Lycjean 'Ze^ ^^Pan 
Oinoeis. Bhe i, Tycho, the great goddesses (Dennetor^ and 
Cure), Zeus Pliilios (with a statue by Pnlyclelns), Ar-hrO!* 
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dite, CorOi Athena Fuliae, and HeraTeleia. Among the 
nameroos statues which stood in the open air the fincKt 
was that of Apollo Epicurius, 12 feet h.gh, brought from 
the beautiful temple of Bassie, which was built by Ictinus, 
and is still in great part standing. On the soutli side of the 
riv^r were the theatre, the largest in Oreecc, the Thersilion 
or hall for the assembly of the Arcadian did, a house built 
for. Alejjandor tlio Groat, with a sUtuo of Zc*iis Ammon, 
the stadium, temples to the Muses, Apollo, and JfeniiBs, to 
Aphrodite, to Ares, to Dionysus, to Horculos ami Ilernies, 
to Artemis Agrotera, to Asclcpiua and Hygica, to tlie 
son of Asclepius, and to Apollo, Of all ibche buildings, 
with the exception of the theatre, hurdly a trawi renMins 
above ground. The ruins of Megalopolis arc nmir 
Sinanuii. 

The foundations^f Mt‘galopolis wore hanllv laid wlifn Agcsilaus 
undertook an expedition in tho hope of bicaLing up tlie iiuinu of 
which it was tno viaiblo sign and capitiil 1I»; ai'i*f>Tii]>lislH‘d 
nothing, and bad hardly reached home wliou the Thohnus and 
their allies under Epaminondas and IVlopid.is < Prlopon- 

nesus and marched through Laconia alinnsL uimppesed. Aftor tlio 
departure of Kpaininoiidas, Lycoinedes.of ^lantinca aiireocdcd in 
drawing the Arcadian fedoiiition away from itsjilli.iuce with Thclx-s, 
in coiisfapience of which it had to make counnon cuuso with Athens 
An attempt on tho ]>!irt of tho fcdi*vatioii 1<> u^.e the treastnesof tln3 
temple of Zens at Olympia led to intr riKd (lis&c ii.sions, so that in 
theoattlo of M intiiina (302) one half nf tho Arradiiuis fought on 
the side of the 8i«irtana, the other on that of tho Tlu hans. After 
this battle inii:fty of tho inhabitants of ^Iog!dn]Hjlis sought to rt-lurn 
to thoir former Immc.s, and it was only hy llus assistance ot tlirt'o 
thousand Thebans under Pammenos that ilio uutlnnilirs were able 
to prevent them from doing so. In the yoiir 3.V2, luui Tluibi h had 
lier hands full with tho so-callod Sacred War, the S[)artaus made an 
attempt to reduce ^Megalopolis ; but the TJnbaiis ]>roiiiptIy sent 
assistance, and the city was rescued. Not suio of Ibis nshistanco, 
the Mcgalopolitaiis had appealed to Athens, an appeal which gave 
occasion to Demosthenes a oration n«pl MfyakoifoKirwu, The 
Spartans wore now obliged to conchulo ]»cace with Mcg.ilo]ioHs and 
acknowledge her autonomy, Nevertheless tlirir feeling of ho.^tility 
did not cease, and Megalopolis consc(pient)y entere<l into friendly 
rolatiouH with Philip of Macedoii. Twenty ^ later, when tlio 
Spartans and their allies rebel Kul against the power of Maeeddu, 
Megaloiiolis remained firm in its allegiain e, nnd was subjeidecl to 
a siege of considenible duration. Alter tlic death of Alexander, 
Megalopolis was governed by native tyrants. In the w^ar between 
Cammier and Polysperchou it took ])art W’ith the former, and was, 
in consenuenee, hesiegod by the latter. On this oeeasiou it was ablo 
to send into tho field an army of fifteen lluuis:nid. Jn n.t\ 
Lydiadcs, the List tyrant ot Alegalopolis, v<duulaiily lesigned Ins 
power, and the city joined the Aclnean league In (’oust «|ucncc of 
this it was once more exposed to the bittei baln d ot Spart.i. lu 
2254 Cluomones took and phmderod it, and killeil or diM»crsed it.s 
inhabitants, but in tho year following it was re.'.torea ;ipd its 
inhabitants reinstated by Philopmmrn, a nalivoot tlie city At 
this time tho cirenitof its walls always too gieat, senus to have 
been contracted. At all events it never ngaii* attained jwditieal 
ini|)ortnnco, and gradually sniik iijto iiisignificanre. 'i he only gient 
men whom it produced were Philopicmeu and Pol>biiis the his- 
torian- Tjycortas, tlie fatlier of the hitter, may be aeeouutcd a third 
In the time of Pausaiiias the city was mostly in ruins 

MEGALOSAURUS. Sec IIbptiij.:s. 

MEGAPODE, the name given generally tu a small but 
remarkable Family of birdsy highly characteristic of some 
parts of tho Australian Region, to which it is almu.st 
peculiar. The lUf/apinlndfe with the Cravitlx form that 
diyisioiu of the Order GaJlime- namcil by Professor Ifuxloy 
Periateropodim {Proc, ZooL Society^ 1808, p. I'lKi), and 
morphologically seoin to be tho lowe.st of tlie Order, with 
which apparent fact may perhaps be correlated their singular 
habit of leaving their eggs to be hatched without incuba- 
tion, burying thorn in the 'ground (as many Reiitiles do) (»r 
heaping over thorn a mound of earth, leaves, lunl rotten 
wood. This habit' attracted attention more than threo 
hundred years ago, ^ but the accounts given of it by various 

^ ^ - — _ 

** Antonio (^gafetta, one of the Hurvivors of Magellan .s plnrious but 
disastrous TOya^ records in Ida journal, under dat.c of April 1;V21, 
among the pecnliaiitles of the Philippine Islaud.s, then fir.^t di.MdV('icd 
^ Europeans, the existence of a bird there, about tho size of a Fowl, 
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travellers were generally discrodiud by naturali'it.s,*- and 
us examples of the biids, probably from tlu-ir nnat tractive 
plumage, appear not to have been brought to Eiiro|m, no 
one ot tliem was seen by any oniitlu;!i>gL',t or-'-cientiliLMlly 
described until near tho^ end of tlic lii.-it iiuurtvr uf the 
jiresciit century. The first incinber (d tbe 1^’amily to 
receive authoritative rccognitiou was one ol tbc hugest, 
inhabiting tlie continent of Australia, wIotc it is known as 
the Prusb'Tuikey, and w'as originally dcscribid by Latir.iin 
ill 1821 under the name of tho Ncw-Hollanil Vnltun*, a 
misleading designation which he subsoquently tried to 
correct on }»erceiviiig its Oiilliiie character It i.^ I he 
TaltynUns hitJamd of iiiodera ornithologists, uiul i.s nejiily 
the size of a -hen Turkey. Si.\’ Biinillcr species ol the 
same goiius iiavo since been described, all fnaii New 
Guinea or the neighbouring islands, but two of llnan, T, 
pyrrhoptjtfluii and T. Itntyui^ have been fiepurated to form a 
grou}) ^Zpfjpodiiis The Australian bird is of a sooty- 
brown colour, relieved beneath by the lighter edging of 
some of tho featliers, but the liead and neck are nearly 
bare, beset with line brbtles, the skin being of a 
deep pinki.-di red, pus.sing above the breast into a large 
wattle of bright yelb)Nv. Tin? tail U coninnuily carried 
upright and partly folded, somelhiug like that of a domestic 
Fowl. 

The next form of whicli wo may sjieak is another 
inliiibitant of Australia, coininonly known in J*higlaiul as 
tlio ^Malice-bird, but to tlie colonists as the “Native 
Piieasaut^' — tlic dcMiibed by Ciould in tho 

zoological J*/vrtrih‘/(;/s for 1' 10 (]». J Jb), ubich has much 
hiiorter tarsi and ti>cs, llie licad entirely clotluMl, ami the 
tail expanded. Its jdunmge presents a jdeasing combina- 
tion of greys and browns (»t various lints, interspersed 
\v]^h black, white, and bull’, tlie wing-coverts and feathers 

which hiM it-? oj^Ts, as a Ihicb''-’., ia tin- s-iii-l, .-nun' ll t’lem la bo 

liatclicil by tlio hi-at. of* tin* miii (/',»"/-. /• \"'<rti,ir tniforr tJa 
C‘(L Ainorctli, Paris, A. II. ic. p. ss . M nf ih.iti a luimlicil yiars 
later tho .b-sini NicH-jnbfiv, in In? // m. I'libbshfU at 

Aulwcip irj lOJJa, ih'-iTibi-U (jt ‘JoT i -i bij-l lalli-'l “JViif.',” runt ly 
the ii.'ilixes r.aim-.l '* 'rtipini,’’ iml tl.ma IIi-m-, v\ lii< h, with its 

tail •*'^“1 b‘‘‘l* I'XCMNUtlMl H !!• t in S ’ 'Iv ]•! - « , .llnl 1 ilii ihl-lclll 
CKg"* biy^rcT than th'i.sc of ii (I.m-i'. 'i’lM- piib'n Ui>*ii at Ihaiu- in 
It).*)! <jf lliM-ii.nulc/’s X' .1 JI'.i '! :i .-ill'-.'. ? tli.il, bis 

papers mu^t h.Uf a' «r-- -^ri-b- t" \... i- i r uim loiU li.-m ilicui 
the jKissagi* iHfiiti'Mn'il, bill, -I , 11'.^ nil. I .i.il \Mlii liiin, :i.i j'liiilofl 
thrt iiaim-s wlin-li .st.iinl in lit i v.'iil. p ."'I, tap. L'J'J’ ‘‘ Jbaji*” 

iitnl “T.’ipuin ” r( -.|n‘t 1 1\ t ly, ainl 1::% jo-a.i-i . ui'a inijioi laiit. 

inblition “Vuilt in J‘lii!ij>j*i' i \»>t b-n/ :i!l»‘i, lliv I ) .ininii'.m 
NavaiTcte, a nii’-sitmaiy In t'liiii.i, iiii';i* .i i "i si.n-i.ibl'* .“tav in the 
IMiilippiiics, ainl n I ni uiii'-t ti» J m 'pi* in I'n-! unttt- an .■tt'cmi.t of tlio 
(’liinc-c> <MupiO',ol wliuh I'liuii liill (f'o . '' ■ “/ r<.//itir, 'i'ravi'!s, 

V'll. i.) an Kn’b-.'i tr.m 1 in ]7'*1. ll i-* llnri-iii M.-itt-d 

(|». 4.’’>) 111 it ill ni:iM\ «it‘ till- t 1 iiiiU t»l till- M ilay A i - liija-l.-i^o ‘‘tln*ro 
is a very Miignl.ir bml t-.illM 7 jm.! lli.o “ \\ h it l ami niany 
more rnlmiiv is, that it bni.-^ no in llwily th.in an ordinary 

< hit’keii, tin)’ Imiij Irir^M, ,M-l it 1 i\s an 1/ ■; l.nyt r than a (M)O^L's, so 
tli.it the jvj'4 is hmofi* til. Ill ihi* bii.l it i-li. . . . Jn order to lay ihi 
Iv/",'^, itiliu' ill tin* S.iiid a!ii'\i- a um! in dci'tli; alter l.iym;/, it tilLs 
lip tlio lioli- and inaki--* it i-hii miiIi the ir-.! ; tin re the hatch 

the heat el the Sen an-l S.iiel.” 1 le add-^ liirther infoi niatiuii 
whieli need not. he »piilid here. Ch-nielli ( '.-ireiij who trait I hsl from 
ldi)3 to Id'Jh, and in tie*, l.nltr yeai ])ubli.-hed an .'ievi»nnt of Ins 
vo\am'. ruiiml the smii-M, ;ti\t-'. .similar e^ nh-m e les^iectiji;./' this n-rn.-iik- 
ahle bini, Avlmh he calls “Taxoii,'’ in tin* TMiilippiue I.-l.uids ( I’ny. 
(/.'/ An/r tZa eil, ^*an^, 1727, v. ]ip. laT, 1.1S). 'J'hi- Mi’;.^:i]iodo 

of Im/oii is l.nrly (level ihed hy Caimd ('.‘nm*lli in his olisfTx.ilums 
on the Birds of tlie P)iili]i])ine.s comnninie.iteil by Ivtixer tv) the Uoy.-U 
Soeiety in 1703 (/7o7. T’/v/o?., x.\iii. p. rc.*.'-). In 172»> A'.ih'iitvii 
jnibli.shevl his (dalioralt* \v(wk on the K:l•^t Imlie-, vheieiii (deel iii. 
bk. V. p. 320) he mmt corre.etly dc.scribes tlie 'Mef;;i]u.de vw Amh.oin.; 
under the name of “ Malleloi',” and also a lai ’4(-r Ixiiul I’ofind in C'elehes^ 
80 as to shew he had in the course of hi.s hm;; le-iih-liec iu t!ie Ihitcl# 
hcttleiuontM hecvmie ))t‘Vs()yally :u(ju'?linted %Mth liolli. 

•Thus Wilbnrhhv {OnillhoUMjIft, p. tii*?'-, ( r lhi\ h.r him, A\ho had, 
however, only Nierembeje’a evidniua- to cite, an»l they can mmici-Iv bo 
bhiincd lor thoir hesit.it mil. eonsuh-rin^ the immlnr of oilier neinels 
li.-inatoil by tin* .same worthy father. Bulloii aKi ix. ^v. 

430) wuji ju.st tts bccptual iu icgiird to tin! lel.Caon ol TaierL 
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of the back bcirlng each near the tip an oval or subcircular 
patch, whence tlie trivial scientific name of tho bird is 
given, while a stripe of black feathers with a median line 
of V. hite 0x1 ends down tho front of the throat, from tho 
cliiri to the breast. There is but one species of this genus 
known, as is also the case with tlic next to lie monti(nu'd, 
which is a singular bird long known to iidiabit Celebes, 
but not fully des''ribtMl until 184G,^ wIilmi it received from 
Salomon Midler (.1/v//. / pt. l,i>. JIG) 

the name i»f Mitcror.cph(il<ni but, being shortly 

afterwards figunul hy Gr.iy and Mitchell {Gen. JGrds, iii. 
pi. 12’1) ninlerthe ixeneric term of has since 

commonly lior'ui tlio latter appellation. This is a very 
rennrkaMc form, bearing a licimet-likc protuberance on 
the biek of its head, all of which as well as the neck is 
bare and of a bright red colour; the |ilumage of the body 
is glossy black above, an 1 beneith ro^ente-white. 

Of the !Nregipoles ju-oper, cotistituting tho gcnn3 
many s[ieci«‘s have, been <lescribed, but authori- 
ties are greatly at variance as to tho validity of several, 
ninl here it would be impossible to name all that have been 
supposed to exist. Some are only known from very young 
examples **merc cliickons ; and some hare even been 
dcserib'^d from tlieir alone. In 1870 Mr (J. Tl. Gray 
enumerated twenty specie % of which sixteen were repre- 
sented in the J»riti*?li .Museum, and P-'vcral have been 
described since; but ten years later Professor Sclilegel 
recogFiizod only seventcMui species, of ^^hicll exam[)les of 
twelve were contained in the J^e>(len Museum {Mua, den 
viii., ^fonogr d 1, pp. oG-SG), while M. Oustalet, 
in Ids elaborate monograph of the. Family {Ann. Sc. Xnf.^ 
ser. G, vols. x. and xi.), admits nineteen specie.^. 
The binl-5 of this g'.uius rauL^e from the Samoa Islands 
in the ei^t, throii'^li tlie Tnnea pn)n[i, to the New JIc- 
brides, the n ortli tii ])nt of An.-tralii, New (luinea atnl 
its nc)! 4 hboiiring i^l.ln'ls, (Vdeb'N, th(^ jVlow Islands, ami 
the Lidrones, and liave aUo oudi('rs in detacdicd portion.^ 
*>f the rn lian Itegion, ns the Phili])[»in ■‘s (where indeed 
they were tir.^t ili^covcre I by Kiiro[)eiins), 1/ibuan, and 
even the Xic)bir'i — lliougli none are known from tliu 
int^'^rveiiing i^l.in Is «>f llot n.-f), .Java, or Sumatra. AVithin 
what may b* d-’^en-'l their ]ir(^[)er arci they are ftmnd, 
says Mr Wallice [G^ofr. A nlm u. p, dll) “on 

the s!uill*'>t is], mis mil siiid b aud can evidently 
jnss river a f“-w miles of .-*1 with oas Indeed proof of 
their ro'irn in di-po-ifi.ai is atlorded by the fact that tho 
bii\l deseriheil by Lesson ( Jo//- Gnfn'dK^: p. 703) 

as Ahrfhplin }frrinil^ but luov cnri'iidere I to be the voimg 
of Afr'^npoditt^ G, ll'*\von bo nd his ship when more 

than 2 mib*s from lli-.* n Mn*'t 1 nid (Giiebe), in an e.\hausted 
stite, it is true, bat tha!. may b** attt iluited to its extreme 
youth. Th sj»“ei 's of M ifnjyKlIns \\vi\ about the size of 
small Fowls, thu h - i 1 u^Mi'*i'.dIy crr*-te I, the tail very short, 
tlie feet cnormo'i^lv ln,:\ and, witli the excejition of J/. 
imdipi'i (/*/•«;*. X/ b///, ISGO, pi. 171), from 

the Moluccas, all Iia\u a smnbre plum iLO', 

The (Fxtraorlin.iry hil»it posscs.erl by th^ ^leii^apode.s 
generilly of n lieving tlmm-elves of the duty of irruilia- 
tion, as before im^utioued,-- a habit which originally 
attracted the intention of travellers, wdiose stories were 
on thifc very a''c»)'int ili^credited, — as well as the highly 
developed conditiou of the young at birth, has been so- 
fully describ^ul by Gould {/[funlfi. ]l. Anstmlia^ ix, p[i. 152- 
175), G. n./lriy (/Vo.^ Sonetj/, ]8Gl,pi). 21)2^290), 
and Mr Wallace (AfnAno .\i'i'hl]nhvi’\^ i. pp. 415 419; ii. 
j*[». 147 119), and so nfirn ViM»f ited^by other writers, as to 

^ As \VM li'ivf.' ft 'VM'j '■•d iM 17-^ by Valontyn, and a 

voini£jr i:i l‘*30 dt-Mf rilipii li'.'imvlffy Qnoy and (iaim- 

arl ■ r»>y. fi‘ C rnlnhp : O^.v- r////*, p ]»1. 2a) as the Meya* 

jitiiLiiis T‘>hnpf s^xi[ TcKiiiouL^, ii wholly diirercijl bird. 
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be very commonly known, and here there seems no necessity 
to enter into further details concerning it. (a. N.) 

!MEGA11A was tho name of two Greek towns, one in 
Sicily, which has been already described under Hybla, 
the other on the road from Attica to Corinth, The 
country which belonged to the city w^as called M€yap(<; or 
7 / MeyapLKi ] ; it occupied the broader part of the istlimus 
between Attica, llceotia, Corinth, and the two and 
its whole area is estimated hy Clinton at 143 square miles. 
Tho range of Mount Gcruncia extends across the country 
from east to west, forming a barrier between continental 
Grt'ece and tho Peloponnesus. The shortest road across 
this range passes along the eastern side of the mountains, 
and the most dillicult j)art is tho celebrated Scironiau 
rocks, the mythic home of tho robber Sciron. The only 
plain in the rugged little country W’as th^ White Plain, in 
wliicli was situated the only important town, Mogani. Tho 
town w\as one of tho most important commercial and 
colonizing centres of Greece in early times, and there is no 
doubt that its trade, like that of Corinth, ow’cd its origin to 
the riuLuiicians, who found its situation on the isthmus 
convenient. Tt became a Dorian city when that tribe 
conquorp.d the Peloponnesus. Like many other cities of 
Greece, Megara was formed out of live villages, which 
wore united on one political foundation ; iiiul this event 
nni.st have taken place not later than the middle of the 8th , 
century. From this time for two centuries Mogara was 
among the m»).st j>o\verfiil cities of Greece. Thoiigli it had 
a harbour called Peg® on the Corinthian Gulf, and 
founded a Sicilian cohm}’’, Megara llybla?a, in 728 
yet it did not long compete avitli Corinth and Corcyra for 
the western trade. Nisina on the Saronic Gulf was a better 
harbour, and gavo the Megariaiis a stronger footing on the 
eastern seas. In order to keep their hold on the lllack 
Sea trafllc, they founded numerous trading stations alotig- 
siile of their chief rivals, the people of Miletus: Clmlccdon 
and P*yzantium on the Pospliorus, and Astaens and Heraclea 
in JUthynia were Cfdonijs of ^Megara. M'^ealth anil culture 
increased in the city; the country festivals w^ere celebrated 
in a more elaborate and orderly manner, and Susarion of 
Tripodisons first gave literary form to Grecian comedy, 
which was soon transferred to Attica. 

The situation of ^Megaris on the isthmus gave it great 
political pow'cr, inasmuch as it commanded all the roads 
from the Peloi>onncsus into continental Greece ; 4j.nd so 
long a.s the \)eople continued united under an orderly 
government they maintained their higli position. Put 
the development of education prompted the lower classes 
to demand from tlio nobles an equal share jn tlie govern- 
ment, and Megara did not, like Athens and Sparta, produce 
a cfinstitutioii wdiirh could reconcile llie contending parties^ 
A tyrant TJieagciies raised himself to supreme powxr as 
tlie leader of the popular party ; he made an aqueduct 
for th (3 city, and appears to have maintained its power 
and .splendour. Put ho wns't'xpcllcd by the nobles about 
GOO JI.C., and for many yeans Megara was the scene of, 
continual struggles. Tlie jioor, who were indebtc*d to 
tho ricli, refused to pay what they counted exorbitant 
interest, and plundered the houses of tlfe nobles. A 
vivid picture of tho state of the city in the 6tli century 
B.a is preserved in llie wrHings of the poet Tlieognis, who 
belonged to the aristocratic party. Meanwhile Athens wqb 
rising to power, and maintained a long war with Megara 
for tho island of Salamis. The Megarians gradually lost 
strength, and finally Solon WTcsted the island from them 
for ever. They sent three thousand troops to |ight ^ 
riatoea. In the wars between Athens and Sparta they 
were impelled by jealousy of their nciahbours of Corinth 
to join the Athenian alliance, 455-45 ; but they soon 
found that they were only the subjects of Athens, and finally 
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enrolled thom&elves among llio allies of Sparta. They of Dosniarcst, and are all from lla* lunvc-^t vSr |»(ksI -T ertiary 
sufl’ered terribly during the Pelopouiiesiaii War : Athenian geological forniations of tlie Argintine JLepui>lic. and 
ships blockaded their harbours and Athenian armies ravaged I'.iraguay, or the lands forming the ba.^in ot ilio Kio de la 
their land once or twice every year. The long famine in ITata. Dr Leidy has described, (min Minil.ir fyrniatii)ns in 
the city is referred bo by Aristophanes in the (ieorgia and kSouIIi Carolina, boii(‘s of ;i c los<.l\ allied 

The city maintained a flourishing existence throughout the species, about one-fourth ^inulliM , wliifli lit* lia< niuiu d J/. 
Greek and tloman periods, but played a very subordiimte tnirabile, A third species, M Ictifnl/indl ot Liiiui, is 
part in history. In the unsettled time when the Koman founded upon remains found in IJrazil. 
empire fiad decayed, it was oftetl plundered by pirates. Tlie following descripliou will npldy especially to llie 

As regards literature, Mogara’s cliiof distinction, besides best known South American form, Miifnthtninn timn d 
the poems of Tbeognis and the comedy of Susaiion, was caunm. In size it exceeded any existing laml animal 
the school of philosophy founded there by Euclid, a except the elepliant, to which it was inferior only in ct 
disciple of Socrates. The coinage of the city is a very eon- setpience of tin*, eoniiiarativo .s]iortiics.s of its limbs, tor 
fused and difficult subject ; no very early coins can be with length and bulk of body it was its equal, if nut Mijxnior. 
cortaftty attributed to it. The usual types arc Aiiolline. The full length of a mounted skelettin from the fore pait 
The topography is described by Puusanias, bk. i. Megara of the head to the end of tin? tail is IS lee.t, ot \^lli(•h tin* 
is about four hoifrs' carriage-drive from Athens. tail occiqaes f) feet. The lu ud, wliicli is small for the ."i/e of 

MEGATllElilUM is the name given by Cuvier to a the animal, j»n‘sent.s a gom ral resemblanee to tliut ol the 
large extinct animal belonging to the order Kdniftita (se*^ Sloth; the anterior part of the moiilli is, however, moie 
Mamm.mja, p. 3^54), A nearly complete skeleton, found ehmgated, and the malar bom', though branched iiosterioily 
on the banks of the river Luxan, ne.ar Ihicnos Ayres, and in the same way as that of the Sloth, meets the zygonnUie 
sent in 1789 to the lloyal Mnseiiiu at Midrid, long process of the sqiiainusal, cumi'Icting tlie arch. 'I’he lower 

jaw has the middle part of 
it^ horizontal riimn.N curiously 
d* c|)L*ned, so as to admit of 
impliiutatiou of the very long- 
loot id teeth. In number the 
loelh exactly resemble ihoso 
of tin* ISloths, being live above 
and four below on each side, 
and they are Jiiiiiliil to the 
l.it»*r.il [I'.irts of tlie mouth, 
front teeth being cntiiely 
wanting. They lescndile 
Iho-e. i)f tlnv Sloths also in 
their i»ersi.',t( nt giowth, and 
in tlii'ir coinp(>;ition of three 
ti^.^ln‘s \aso dentine, true 
ileiiline, and ci-ineiit ; but 
they aie of pri.- malic or 
i|U:nlrale form, and lln* lon- 
sliLiieiit materia!.-^ of dilfeient 
deii^iiies are >o ariangtd 
thal, as they weai, two 
vciM' ridL:.e> of liaid dentine 
ii'inain at a gre.ikr ilevation 



# 


Skeleton of tho Mfgathoilum, from the .s]u*(’inicM ill the of the ll<»v.d IV' than the l\st rl the tootli, 

ol Englaijil. X piodiicing a veiy t llicient 

remained the principal if not the only *source of infor- triturating apiiaratus (soe .*».> and ">•>, lulicle M.syu 
luation with regard to the species to which it belonged, malia, p. 385). ‘rhe vertebial l oliimn consists of seven 
and furnished the materials for many descriptions, notably cervical, sixteen iloi.-al, three lumbar, li\e sacral, and 
that of Cuvier, who determined its affinities W’itli the eighteen caiuhil vertebra*, "i’hc spinous processes urn 
Sluths.^ £n 1832 an important collection of bones of the much better developed than in the Sloths, and are all 
Megatherium wero discovered near the Ivio Salado, and directed buckwarrls, tlien* being no reveising of the iii- 
were secured for the museuivof the College of Surgeons of cliiratiou near tJie ])o^terior end of tin*, doisal series, as in 
England, and these, with* another collection found at most active hodied mammals, la the lumbar region, the 
Luxun in 1837, and now in the British ^luseum, supplied accessory /.ygdpoimj.sc'^, nidinientarj in Moths, aie lolly 
the materials for the complete description of the skeletiui ilevelo[>ed, ‘as in the Anleatei^. 

published bji Professor Owen in 1861. Other skeletons The tail is larg*', and its hasal vertebno have .strong 
have subseiiiiently been received by several of tin* Conti- lateral and spinons pn)CL•s^es and chevron bom‘s, indicating 
uental museums, as Milan and Paris, and, eon.'^cquently, great muscular deveioi»inent. 'I’lie sjapuia re^embh ^ that 
our knowledge of the organization of the ]Megatheriiim, .so | of the Shahs in tlio union of the acromion witli tlie eoia- 
far as it can be deduced from the bones and teeth, is as coid, and in the bridging over of the snpra-scapular noti h. 


complete as that of any other animal, recent or extinct. 

The remains hitherto spoken of are all referred to one 
species, Afegatheidam amcricanavi of Blunienbach, J/. cavu vl 

£. • 

An oxrrileiit figure f Uiia tikeleton, which .niilortunalcly wna 
incorrectly articnluted, and wanted tho greater part of the tail, w.as 
)ni))liKhuv1 by i*Ander and D’ Alton in 1821, and han been freiiuently 
reproduced iii subsequent vvoiks. 


The clavicle is complete and very large much restinbling 
that of man on a large scale. The foie limb?, are lunger 
than the hind limbs. The ni^liiis and ulna are both well-' 
developed, and have 4 considerabh' amount of freedom of 
movement. The liaml is singularly inodilied. The tiist 
digit is rcpre>onted only by a riuliuientary metacarpal, but 
the next three are largo, and tprminatd in ‘phalanges 
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adapted for the support of immense claws, the middle one 
being especially large. The outer or fifth digit has no claw, 
and it may be considered as certain that the weight of the 
foot was, in standing and walking, chiefly thrown upon this, 
and that it was protected by a callous pad below as in the 
existing great Anteater, while the other toes W’ere curved 
inwards towanls the i)alm, only coming in contact with 
the ground by their outer surfaces. The mechanical 
arrangements by which the weight of the body was thrown 
entirely upon the outer side of the foot are very curious, 
and are fully described in Professor Owen’s memoir. The 
pelvis IS remarkably wide, even more so than that of the 
Elephant, but it is formed on the same principle as iii the 
Sloths. The femur is extremely broad and flattened ; the 
tibia and flbula are short and strong, and united together at 
each end. The hind foot, contrary to the usual rule in the 
Edentata^ is even more singularly inodlfiod than the hand. 
The ankle-joint is formed upon a peculiar plan, ([uitc un* 
like that of the Sloths, or of any other mammal, except the 
Megatherium’s nearest allies. The calcaneum projects 
nearly as far backwards as the fore part of the foot does 
forwards. There is no trace of great toe or hallux, or of 
its corresponding cuneiform hone. The second toe is 
rudimentary. The third has an enormous ungual phalanx, 
which, like those of the luiiul, is remarkable for the immense 
development of the bony sheath whicli is reflected from 
its proximal end around the base of the claw. The two 
outer toes have large and very peculiarly-shaped meta- 
tarsals, but only small [ih.ilangcs, and no claws. The 
creature probably walked upon the outer edge of the sole, 
80 that the great falcate claw of the third toe did not come 
into contact with the ground, and so w^as kept in a state 
of sharpness ready for use. The foot was therefore formed 
upon quite adilTereiit ])rinciplo fn)ni that of the Anteatnra 
or Sloths, though somewhat like the latter in having two 
of the toes aborted. 

Taking all the various points of its structure together, 
they clearly indicate allinitios both with the existing Sloths 
and with the Anteaters, the skull and teeth more resembling 
those of the former, and the verttbial column and limbs the 
latter It is also not dillicult to infer the food and habits 
of this enormous creature. That it was a leaf cater there 
can be little doubt, but the greater size aiul more complex 
iStructure of its teeth might have enabled it to crush the 
smaller branches as well as the leavC’? and suceident shoots 
which form the food of the existing h^loths. It is, however, 
very improbable that it climbed into the brandies of the 
trees like its diminutive congeners, but it is far more likely 
that it obtained its .subsistence by tearing them down with 
the great hook-like daws of its i>o\verful prehensile fore 
limbs, being easily enabled to reach them by raising itself 
up upon the massive tripod foriruid by the two hind feet, 
firmly fixed to the ground by the one huge falcate daw, 
and the stout, muscular tail. The whole conhirmation of 
the hinder part of the animal is strongly siigge.stive of 
such an action. Tlu-re can also b(». little doubt but that all 
its movements were as .slow' and deliberate as those of its 
modern representatives. 

An idea at one time i)rc vailed that the Megatherium was 
covered externally with a coat of bony armour like that of 
the Armadillos, but this originated in dermal plates 
belonging to the Glyptodon, a totally distinct animal, | 
having been accidentally associated with bones of the 
Mcgatheriupi. Similar plates, on a smaller scale, have 
indeed been found in connexion with the skeleton of 
'both Mylodon and Scelidotbcnum, animals of the same 
family, but never yet^ with the Megatherium, which w^e 
may therefore imagine with a covering of coarse hair 
like that of |ts nearest living allies, the Sloths and 
Anteaters.* ' * i 


Bibliography.^. Qanigaaud J. B. Bry, fieocHpekn 'M esque* 
ieto de un cwndrapodo muy eorpulento y raro^ que ae conierva en el 
Beal Qabinete de Natural de Madrid, eon 5 laminas, fob, 

1796 ; O. Cuvier, iu AymUe du Mtuaum, vol. y. p. 876, 1804;. 
Pander and U*Alton, Dae BumnfaiUthier ahgebildei urid heeehriebffn, 
1821 ; U Owen, On the Megatherium,” in Philo^hkal Trans* 
actions for 1851, 1855, 1856, and 1858, republished as a separate 
work ill 1861 ; J. Loidy, ** Memoir on the Extinct Sloth Tnbu of 
JS orth America, '* Smilhsonmn OoTUributions to KnowUdgo, vol. vii., 
1855 ; II. Burmeistor, Description physique de la Bi^Uque 
ArgeiUine, t. iii. pt 1, “Mammifferos vivanta et otoints,” 1879, p. 
285. (W. H. F.) 

MEQHKA, a river of India, forming, in the lower part 
of its course, the great estuary of the Bengal delta, whicli 
conveys to the sea the main body of the waters of the 
Gauges and the Brahmaputra, which unite at Q^dnda in 
Farldpur district. The united waters thence roll soUth — 
a mighty river of great dciith and turbidness, sometimes 
split up into half a dozen channels by sand-banks of its 
own formation, sometimes spreading out into a widespread 
sheet of water which the eye cannot see across. The river 
enters the sea by four principal mouths, enclosing the three 
large islands of Dakshin ShAhbazpur, Hatia, and Sandwip. 
It is navigable by native boats of the largest burden, and 
also by river steamers, all the year through; but the 
navigaliou is difficult, and sometimes dangerous, on aci^unt 
of shifting sand-banks and snags,” and boisterous weather 
when the monsoon is blowing. The most favourable season 
for navigation is between November anU February. 
Alluvion and diluvion are constantly taking place, especially 
along the seaboard, and in NoAkh&li district the land is 
said to have advanced seawards 4 miles, in twenty-three 
years ; while the islands fringing the moutli are annually 
being cut away and redeposited in fresh shapes. 

The tidal phenomena of the Meghn& surpass thode of 
any other Indian river. The regular rise of the tide is from 
10 to 18 feet, and at springs the sea rushes up in a single 
ivave, known as the “bore,” — on the MeghnA a justly 
dreaded danger to boatmen. It is greatest at the time 
of the biennial eiiuinoxcs, when navigation is sometimes 
impeded for days together. The tidal wave is suddeuly 
beheld advancing like a wall topped with foam of the height 
of nearly 20 feet, and at the rate of 15 miles an hour; in 
a few minutes all is over, and the river has changed from 
ebb to flood tide. A still greater danger is the ^ etorm 
wave,” which occasionally sweeps up the Meghni in the 
shape of cyclones. The latest and most destructjye of 
these disasters were those of May 1867 and October I876j 
when the whole islands and sea-face of the mainland^ were 
entirely submerged. In the latter calamity it has beeni 
officially estimated that about 19^ per cent, of the popular 
tion iu the mainland portion of NoAkhdli,aDa in thei islands 
of Sandwip and Ilatia, were drowned, and that a like 
proportion subsequently died of cholera and other diseases 
caused by the results of the storm. .V ^ 

MEHADIA, a market-town in the county of 
Hungary, is situated on the «Bella-Reka, or Borejka, ISjL 
miles north of Orsova, in 44® '55' N. lat., 22® 22' R long? 
The town is small but thriving, and contains jCfrcM# 
Orthodox and Boman Catholic churches, the ruins of a 
castle, and some interesting Boman antiquitiiS. lldeb^dia' 
is, however, chiefly of importance as the station. for; the: 
Hercules Baths, distant about 3 miles east from th^toynSr-i 
and situated in a narrow pass in the romantic valley 
Cserna. Of the* twenty-two hot springs of Meh^% Bine, 
are now in use, the most powerful one being the Hercules;, 
which yields about 5000 cubic feet of water, per 
The springs are all strongly impregnated^ sall^]^^ 
sulphur, iodine, bromine, and chlorine, andi4heir.dveni^ 
temperature is 70® to 145® Fahr. They are muchuW'fd^ 
chronic rheumatism, gout, and cutaneous eruptions, and, 
during the season, which usually lasts froiu the middle of 
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Sfay to the end of* Septeoiber, are resorted to by over 
a thousanil viaitora. The town of MeluUlia has about 
2200 inhabitants, principally Ilouinanians and Our.nauH. 

Alread) in the times of the itoniaus t'nmoiis for tlit-ir hi'aling 
efficacy, the JTertmlis {FoiUes HcrcalU^ Aqiav. llcrcaU^ 

>vere the resort of emperors, geiiemls, and senators, whose Kojonm 
there v}H attested by various uiscriptioiis and relics. Tho town is 
the site of the ancient Roman colony of Ad Maliam, near whicli 
' tlie Roman road from the Dauiibo to Dacia pasKinl in its couise 
through thS valley of tho Oseriui. 8ubse<piciit to the destruetion 
of tho Homan empire the baths fell into disuse until 1735 ; great 
impiMvements have been etfectod in them dining tltc present cen- 
tury, and recently a spneioas kursaal has been built at the expense 
of tho Hungarian Government. . The fortress of Mehiidia was often 
stormed during the wars with the Turks, and notably in 1716, 173.S, 
andX789. . 

MEHEMET ALT, or Mohammed ’AlT See Egypt, 
vol. Wi. p. 760 sq, 

MEHUL, Etib^tne IIenbi (1763 -UU 7), one of tho 
most remarkable composers of France, was born at Givet, 
in Ardennes, on the 24th of June 1703. Ills father being 
too poor to give him a regular musical education, bis first 
ideas of art were derived from a poor blind organist of Givet ; 
yet such was his aptitude that, when ten yeirs old, ho was 
appointed organist of the convent of the Ki^collets. In 
1775 an able German musician aiul organist, Wilholni 
; Hauser, was engaged for the monastery of L ivaldiou, a 
few miles from Givet, and Mehul became his occasional 
^upiL In his sixteenth year he was taken to Paris by a 
mUitary officer, and placed himself under Edelmaun, a good 
musician and harpsichord player. His first attempts at 
instrumental composition in 1781 did not succeed, and ho 
therefore turned his attention to sacred and dramatic 
' music. The great composer Gluck received him kindly, 

: mid gave him advice in his studies. After Viirious delay.s 
and disappointments during his efioris for six years to 
pbtain, at tho Grand Opera, a representation of his Cora 
et Alonzo^ he offered to the Opdra Comiquehis Euphrosiue 
Bt Qoradin^ which, being accepted and performed in 1790, 

onC9 fixed his reputation. The critic.H acknowledged in 
it great energy of dramatic expression, and much brilliant 
.'.instrumentation, but objected to n general want of graceful 
todody,— a strange complaint, since his style is tar more 
re&ned than that of either Harold or Aiiber. His opera of 
StruCo^^’ had great success. After several other operas 
.yhicb’ did. not succeed, his Adrien appeared, and added 
mucU to his faine, which was still farther increased by his 
tbrdi ti&t w^orks, Le jeune llenri^ Uthal^ and Joi^eph^ tho 
finest of the series. He had been appointed one of the 
four inspectors of tlie Paris Conservatory, but that office 
made Mm feel continually the insufficiency of his early 
studied a waift which he endeavoured to remedy by 
ince)$sant application. ThmUoii^ Ariodant, and Bhn 
followed Stratonice^ with various success, Uthal can 
sbarody be expected to live, since, by desire of Napoleon 
'Bonapatte, it was written for an orchestra without violins. 

composed by M^ml and Cherubini jointly; 
; bh^^the superiority . of the latter was evident. Mehul’s 
opera, Ulrato^ failed. After writing forty-tw’o operas, 

. tesidiis. a number of songs for the festivals of the republic!, 
and qjrchestral pieces of various kinds, his health 
from an affection of the chest, which terminated 
his life , on the 18th of October 1817. 

M^QM, Heinhicii (1655-1625), was born at Lemgo 
on peceothBr 4, 1655, and died on September 20, 1G25, at 
Helms, tadt, .where he had held the chair of history and 
’ poetry , frdni 1583. He was a writer of Latin verses 
. Soratianaru7/i LUri II L et Sylvarnm Lxhn 

Ilk^ 1 BBS), and' hie talents in this direction were recognized 
' by4hi) ;e|^petor Budolph XL, who ennobled him and made 
him poet laureate in 1590 ^ but his claim to be remembered 
rests entirely on )|is services in elucidating the medi;cval 


history of Germany. His Opvs^cvla Iftsf^irira ad 
Crrnuitneas epectavxtia were editi'd and piiblisshed in IGGO 
by his grandson, Heinrich l^leiboni (1G38- I7G0), who ulsi* 
was professor of history and poetry at Tlidin^tiidt, and 
incorporated the grandfather’s work with his own Jio tnn 
Uennamcaruvi SSridptores (t<»88). 

MEININGEN, tho capital of the little duchy of Saxe- 
Meiningen, in central Germany, and the scat of the pro- 
vincial courts for Saxe- Mein iugeu, Saxe-Cuburg, and the 
Prussian districts of Sclimalkalden and Schltusingcn, is 
situated on tho right bank of* the Werra, about ID miles 
to the south of Ei.senach. It consists of an old town :ind 
several handsome suburbs, but much of tho former has 
been rebuilt in a modern style .since a destructive fire in 
1874. Tho chief buildings are tho Elisabethenburg, or 
old ducal palace, dating chiefly from 1682, and containing 
.several collections ; the new palace ; the new town-house ; 
the post-ofllce ; the barrac ks ; and tho old town church, 
with its two towers, erected in 1003. The theatre has 
lately attained a European reputation for its admirably 
drilled actors and nnexeelled scenic effec ts. The English 
Garden, a beautiful public park, contains the ducai 
mortuary cha[>el and several nioiuimcnts. The industries, 
consisting of brewing and the weaving of woollen ami 
cotton cloth, are insign irmant. The pui>ulatiou in 1880 
was 11,227. 

Meiiiingen, which vv.i*? sahjin t lo Ihr* M‘.ho]»s of AYiii/Tjiirg for iip- 
ward^ of .^>00 yoais (1000-1 cshik' into the po-Nscssioii of the 
dukes of Saxony ill l.'iSy. At tlo* pari if ion of 1660 it f«*ll to tins 
share of 8axe-Altcubiiig, and in il iKiMine tlu* capital of 

Suxc-Mciningen. 

^lElSSEN, an ancient and important inibistiial town 
of Saxony is situated on tho left bank of the Elbe, betw’ecn 
the streams ^leisse and Triebiscli, in the district and about 
0 nyles to tho north-wx‘st of tho town of Dresden. Its 
irregular hilly site ami numerous fine, old buildings give 
it a quaint and picturesque a[ipear.»nLe, and must of the 
streets are narrow and uneven. TJie cathedral, one of 
the finest Early Gothic ediliees iu Germoiy, is con- 
spicuously situated on the Si hlossbeig, IGO feit above tho 
town. It is said to have been originally founded by tho 
emperor Otho L, but the [nrsent building was begun in 
the 13th century, and cninpleted en^.n aftir 1100. Tho 
lofty tower dates^Trom the loth <tntury. Within the 
cathedral are the tombs nf several i^axun piinces of tho 
le'ith and IGth centuries, including tliusi* of Albeit and 
Ernest, the foumlers of the present reigning lines. Ad- 
joining tho cathedral stands the castle, dating originally 
from 1473- 81, but restored and named AJbrerlitsburg iu 
1G7G. Another thorough rc'-loratiori was undertaken in 
18G3, w'hen a series of liistorical frescos by eolebratcd 
modern artists was begun ui>on its wall.s. An old stone 
bridge of tho 13tli century connecis the Sclilossberg with 
the Afraberg, which owes its name to the old convent of 
St Afra. The convent was suppressed by Duke Maurice 
in 1543, and converted Into the “Eiirstensehule,” one of 
the most renowned schools in Germany, counting Lessing 
and Gellert among its former piqiils. ’fho other chief 
buildings are the towui house, built in 1479, and rc.storeil in 
1875; the fine old town church, also called the Fniuen- 
kirehe or Maricnkirclio ; and tho churches of St Francis, 
St Nicholas (coeval with the town), and St .\friu Since 
1710, immediately after P>dt tellers great discovery, 
i\teis.scn has been the seat of the nianufacturc of the so- 
called Dresden china. Till 1863 the porcelain factory 
was iu tho Albrechtsburg, but in that year it was 
tninsferrod to a large new Iniilding in the Triebisch- 
tlml, close to the fliwn, where about .six hundred 
and seventy hands are now enqiloyed. ^Meissen idso 
contains iron foundries, manufactories of earthenware 
stoves and pottery, a jute-milK sugj^r refinorfcs^ breweries, 
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A cotisiderablo trade is carried on in 
the wine piodiiced iu the suiTOundlng vineyards. The 
popuhitiun ill 18S0 was 14,100. 

Mi*iss« n,one of tho innl must iiit(To.slin;^ towns in Saxoii}', 

x^as fuuii'lfil liy till* rnijii-rur Jlfiiry i. in 928 as iin oul|u»st nfrniust 
the Wi inls, lu'ciiim* lln' nlru iiiar^raviate, wliirh wus al‘U*r- 

wanls iiicrirnl in tin* din’liy <»f Saxony. Its niuixnivos were amon^ 
tlm nmst ]»«»\v<-il'nl nir<lia‘\al |)riin'r.s in tlunnany, ainl Wfie tho 
tlin rt aini sluisof tliu piVM iit i‘t»yal house of Saxony. Eioiu yiju 
till luSI Mi'issen \\a>. aKo the seal of an iin|ioitant line of bishops, 
who r.inke*l as jiiim es of llu* einpiro. The town siUlered f^ieatly 
from the llu^-ilesin tlio loth eentiiiT, ami it was eaptuied by tlie 
impeii.il inni[»s i.i the war of tho Snialkahlian ijeaj^ue, and a^aiii 
in tin- 'Diirty Vears* War. In Itill/ it was .severely handled hy tho 
Swedf>, and la 1745 it fell into tho hands of the rrmssiaiis. 

S(c hi*' S^fult .yfeifisvn vtnf ihre I'nujrgeHd^ Is.i-'); anit 11. llerb.st’s 
Iff f;u‘« / 't /• die Stadt 1S7S. 

MKKOXG, Mi::kii()XG, or ]\[akom;, loss frequently 
Xam-Ivumj, tlie l):i-Kii) of the Tibetaii.s, the Lant.sang- 
Kiang or Lankiang of tlie C'liiiiese, and tlic Soii-Koiig of 
the Anuiiiese, soimdiiiies also called the Cambodia or 
C^imboja, is one of the largest and most retnurkable livers 
of soutlnnn Asia. As it risei^ in Tibet, probably about 
31' X. l.it. and til" K. long., and reaches the China Sea 
about 10' X. hit., after a somewhat »levioiis course through 
Yunnan, Biirmali, Siam, Cambodia, and Cochin-China, its 
total course may be .sately stated at 21)00 miles. In spite, 
however, of lliis great length, tlie .Mekong must be 
regarded as little more than a mountain torrent on an 
unusually Iii'liv, scale. It cerlainl}' forms ji very extensive 
delta (sev'. CoriiiN Cm N vol. vi. i»p. 1)3, 01), and is 
navig.ible for steamboat.s as far up as Ciaticdi (about 2«S0 
miles from the river month), but navigation soon becomes 
diflicult, not through want of water, but from the great 
irregulaiity of the ln*d. At StungStivug the river 
measures about 2 Icmues from bank to bank, and its 
current is .strong oven to ^in^mce; it ‘‘t\vist.s into the 
sharpe.st eiMirs, ainl drives a-jainst tlie banks with fury.*’ 
.■V little liigle-r up are the great cataracts of Kong. 
ItriNoud the.^e the channel a^ain become.^ navigable as far 
as Ilassac, when it still ai>out OoOO feet in width; but 
before long the bank-, tln.-^e in and the river, narrowed to 
about 1)01) feet, pmn >> along a cum nt of extr.iordiimiy depth. 
Above Klit'inaiut tin' i'.q)iil'> ag.iiu begin. At J’aklay, 
Aroulmt dc'Crihes the Mekong a^ laigeb' than the Alenani 
at Iliiiigkok, forcing its way between the lofty mountains 
with a noisi: like the ru.iring of llie sea. About 130 

mile.s farther iq», at J.u ing rrabaiig, it has again an uiiob- 
strnctfil eliannel about 30UU b*! wide; above Sien-kong 
the liv.-r winds thnmgli a nia-^hiricunt plaiu ; but boon 
aftt*rw ards, in .spite of its vidume td’ water, it becomes less 
navigiblc than beiure. d'lie gn-.it French ex|»edition of 
touched it.s cour.'.e only at one i)I:ico higlier up, 
Sien ]n>ng ; luit otlu r travellers havo ero.'.',ed it at various 
[joints in Vunnan. Mr (/ro-.\eii(>" found it, near Vung-feng- 
chang, at a height of 1700 feet above the sea, a stream of 
fioiii ‘>0 to «'^‘0 yard.-, with*, {lowing srmiothlv and steadily in 
tlie *ilo"i of a d« ej) gorge (•'.ee (‘olebonie Ikik'jr, “Trav. and 
lie-', in Western Ciiina,” /ro/, iSnfijif. Pitpcru, 

li'^S2;. It is tliere cro^,-,ed by an ir«m su.NjM.Mision bridge, of 
(’liinc" .' woikniau^hlp, cun-i.-^ting of twodve chains witli links 
about 1 foot long (',ee Gill, ////vy nf (Uthhn Suml^ vol. ii. j». 
330;. Higher iij», near T.-e-ku nii.-^ioii-station, lies the ter- 
nfie defile to which (’ooper [Trav. nf a Piovf^'rr nf 
ltj7h b" ive the naimj of Hogg’s Gorge. The head waters 
of tlie Mekong have ne\er been traced to their source; 
but Hue 'and Gabel saw tbe confluence of the two main 
bniiiGies at T.siannh) (32" lat.), and tlie abbi* Do.sgodins 
lia-i follow eil tbe .stivam from that f/oint down to Ye-tcliu in 
27" 20' X. l.it. (.see L^i ft a Thitift^ Paris, 1872, and 

the ubb(5’s paficrs in JSntL AV. 1871, 1875, 1876, and 
1877). At Verkalo l^.e observed a curious phenomenon : a 
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number of wells from 12 to 21 feet deep were sunk down 
among tho granite pebbles which form the bed of the river, 
just above mean-water mark ; and they all yielded water 
with a greater or less degree of saltness and warmth. 
They are covered when the river is in full flood. The river 
basin in all tlie upper section is extremely narrow, being 
separated by long lines of high mountains from the valley 
of the Sul will oil the we.st and from that of tho Chin-sha* 
kiang or River of Gulden Sands on the east. Nbt till the 
comparatively low country of Siam is reached are there 
any afliuents of considerable size. The most important are 
the ISe-muii and the Udung on the right, and the Attopea 
or Se-Kong on the left. The Se-miln or Ubon river was 
explored fur as Korat by the Lagroe expedition, and its 
triliutiiiy the »Se-d6m li.as been fullow'ed by Dr llirnmnd 
{Jjuif. >SV. 6Voy., 1877). Both streams have a rapid and 
interrupted course. Like the Nile, tlie’Mekong is subject 
to. a great annual inundation, described as early as the 
13th century b) (^uiioens, who calls the river Mecom. At 
some places the dillcrcnce between llood-mark and ordinary 
level is from 35 to 40 feet (see CociitN'China). The first 
pAiropesins to make true acquaintance with the river course 
were tho Dutchman NViistliull’ and his fellow ambassadors, 
who in 1G41 ascended as far as M'inkyan, ?.c., Yienchang; 
their narrative i.s given by Yalentijn, and might have been 
enough to suggest that tho Afekong could not form a trade 
route to the interior. For the French exploration which' 
finally settled the question, see Garnier’s Ejcfmlition^ &c., 
1873, and tho m)ti(‘e of Gamier in vol. x. p. 82. 

AIELA, I’oMroNii'.s «« Roman writer on geography. 
Ills little work, though a mere comiiendium, is the only 
systematic treati^e on the subject preserved to us in the 
Latin language, with tbe exception of that wliich forma 
part of tliB encyelopu dic work of tlie elder Pliny, and 
from this circum.‘ taiice it derive.sa value to which it would 
be little entitled from its intrinsic merits. Nothing is 
known of the author e.xcept his name, and that he was 
born, as he himself informs us, at a small towTi called 
Tingentera in the south of Spain. But tho date of his 
work may be fixed willi little doubt from an allusion in 
the preface b> a propo.sed expedition of tho reigning 
emperor to Britain, wliicli can hardly be referred to any 
other event than tlie visit to that i.slaiid of the emperor 
Claudius in 43 a.t>. Tlii.s conclu.siou is accepted by all 
the recent edilors ; tho view i>f some earlier scholars, who 
understood this passage a.s referring to the expedition of 
Julius Cfv.sar, is clearly disjiroved by the mention of 
several facts which were not anterior to the reign of 
Augustins. The little treatise is not only a mere abridg- 
ment, occupying less than one hundred pages of ordinary 
jirint, but is so defieient in method and systematic character 
that we Bhoiild have Biippo.scd it to be little more than a 
mere schoolbook, were it not that we find tho name of the 
author figuring in a prominent manner among the authori- 
ties cited by Fliny fur the geographical books of his vast 
cuininlalion. 

His general views of the geograidiy of the earth do no! 
dilTer materially from tlioso which were current among 
Greek writers Irom the time of Kratosthgnes to that of 
Strabo, and are well known to us from the great work of 
the latter author, wliioli W'as, how’ever, in all probability 
unknown to Alela, as it certainly was to Pliny. But in 
one of his view s he stands alone among ancient writers on 
geography, that after describing the division of tho earth 
into five zones, of which two only were inhabitable, he. 
states as an undoubted fact the existence of antichthmet^ 
who inhabited the southern temperate zone, but were 
inaccessible and consequently unknown to tbe inhabitents 
of the corresponding zone in the north, on account of the' 
excessive heat of the intervening torrid zone. His views 
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of the division and boundaries of the three continents of 
Europe, Asia, and Africa coincide witii those of Erato- 
sthenes; and, in common with all anci^mt geographers from 
the time of Alexander to that of Ptolemy, he regarded tho 
Caspian 8ea as an inlet from the Northern Ocean, corre- 
spoijding to the Persian Gulf on the south, liis ideas 
concerning India are extremely confused and impc^rfcct,- - 
altogether inferior to thoso possessed by Oniek writers long 
before ; he follows Eratosthenes in sup[}()siug that country 
to occupy tlie south-eastern angle of Asisi, wlienco the const 
trended northwards to Scythia, and then swept rtjund 
to the westward to the opening of the (.’aspian Sea As 
usual he places the Jlhipaean Mountains aiid the Hyper- 
boreans near the Scythian Ocean, whicli ho of conrso con 
nects ^ith that supposed to exist, to the nortli of Eur{>pe. 

With regard the west of Europe, on the othei- hand, 
his knowledge was somewhat in advance of tht^ Greek 
geographers, as might be expected from tho extension of 
the lionian doniinion and civilization in that quarter, and 
from a writer who was himself a native of Spain. Aceorrh 
ingly we find him possessing a more accurate^ idea tlian 
either Eratosthenes or Strabo of the western coast-line of 
Spain and Gaul, and its deep iuderitatiou by a gulf (the 
Bay of Biscay) between the projeetiiig headlands of the 
two countries. Of Britain, on the contrary, he has little 
^to tell us, beyond what we find in Ciesar or Strabo, though 
he appears to\ave had a clearer idea of the position of the 
British Islands than tho Greek geographer, lie is also 
the first ancient writer who mentions tho name of the 
Orcades or Orkneys, which he correctly describes as a 
•large group of islands to tho north of Britain. Of the 
north of Europe Kis knowledge was still utterly imperfect ; 
but he had a vague notion of the existence to the nor*h of 
Germany of a largo bay, which he calls Codanus Sinus, 
containing many islands, largo and small, among which was 
one much larger than the rest, which he calls C^)danovia, — • 
evidently the same name that reappears in Pliny under tlie 
form Scandinavia, which has been attached by modern 
writers to the great northern peninsula of liluropo. 

Tho method followed by Mela in describing the three 
continents is peculiar and inconvenient, instead of treat- 
ing each continent separately, and describing the countries 
included in it, be begins at the Strait of the Columns (the 
Straits of Gibraltar), which was close to his own birthplace, 
atid doipribes the countries adjoining the south coast of the 
Mediterranean from Afauretania to Egyj>t, and afterwards 
those around the east coast of the same sea with its 
tributary the Euxinc, and then back along the north of the 
Mediterranean gfrom Scythia to Gaul and Spain, lie then 
begins again with the countries bordering the western and 
northern ocean from Spain and Gaul round to India, and 
from thence by Persia and Arabia to the Ethiopians, and 
thence again round Africa to the straits from which he 
began* In common with moat ancient geograjihcrs, he 
considered Africa as surrounded by the sea, but hud a very 
inadequate idea of its extent towards the. south. 

The first edition of Poninonius MoU wus pulilislu il in 1471, and 
it was very often repriiitc<l in tho Ifttli aii<i 16th irnturieK. I’lu- 
edition of Vosain 1656, with a valuable connnentai v, heramo th** 
foundation of all the suhsocpiont editions, of Avliieli tho>e by Oroii- 
ovius (in 1686 and 1742) are among the best-known and nuist iim- 
fdl. The e<lition by Tzschiicke, in 6 vols. 8vo (1806), j ont.nns a7i 
overwhelming mass of notes and oonunentiiries, luit by tja* bi st 
text is that of the iwent editioii by O, Parthey (lieilin, 1867), ''h« 
has in many instances rest.«)i*ed tlio ongiu.al readings wbit h had 
been displaced by the eonjoctiircH of Vo.ss jind otlieix. (E. 11. 11.) 

MfiLANCHTHON, Philip (1497-1660), was born at 

J lretton^a town of the lower Palatinate, «)n February 16, 
497. His father, George Schwart/erd, was a kiiisnniii of 
tue famous Beuchlin, and by profession iin armourer or 
commisstiry of artillery under the Palat.'nnte princes. 
His mother, Barbara liouter, was a thrifty housewife and 


afiectionate parent, whose pious charactir \% e\i«lcin ed by 
a well-known German rhyme, of which she i.s the reputed 
author, beginning ttnutf uirht. His inolher’.s 

father, John Iveuter, who was tor many yeau mayor of 
Bretten, charged himself uith tlie education of I’Jiilip. 
Taught first by John Hdiigurus, then by (ieorge Siiulev 
at the academy of I’fortzlieim, where lie lived in the bouse 
of lleuehliii’s si.ster, young Sehwnrt/enl exhibilcd remurk- 
iible precocity, and speedily wiui tlie icganl ni llemliliii, 
>\ho (liibbed him Melanelithuu (the Greek foim ol Scljwarl/- 
erd), according to the. fashion of that age. lb- HmmI two 
years at Heidelberg, and the next three at litMidilin’s 
university of Tubingen, where he studied law, medicine, 
and theology, taking his doctor's degree in Inll. lie 
hegun soon after to give public lectures on rliidorie, and 
to coinrneiit on Virgil and Terence, and ere long it 1 k» 
came known among Kuiopeun .seliolars that anew brilliant 
star of leaining had ri.'^en on the liori/on, Plrasnins pio* 
pliesying that In* would himself be speedily eclipsed. H* 
1.518, on I'eiichlin's lecommundiitimi, .Melaiielifhon w.'»‘s 
apjiointed by tlie idector of Saxony professor of Greek in 
the university of WittfuibiTg. 'rids a]>poiiilnient marked 
an epoch in (Jermaii uid\t*rsity I'diication ; Wittenberg 
became the school of the n itiem . the .veholastic metliods of 
iiisl ruction w’ere siinunaiily aside, and in a J^isnuinn* 
on. JiefornuniJ the Stuttifs r.f Youth Melanchthon gave proof, 
not only tiiut lie. hud tlinmughly cMUglit tin* lieiiaissancn 
spirit, but that be was fitted to beeoim* one i»f its foremost 
leaders. He began to Icctme on Homer ami tlie Epistle 
to Titus, ami in connexion with the former he announced 
that, like Solomon, he soiiglit Tyrian br.iss ami gems for the 
adornment of GoePs temple. Liilher himself received u 
fresh impulse towards the study of Gieek, and his transla- 
tion of the Scriptures, begun as early as 1517. nt»w' made 
rapid progress, .Melamdithon lieljdiig to collate tlie Greek 
versions and revising Luther’s translation. Melanehlhon 
on his part felt tlie s[)ell of Taither's luigt* [u rsunality and * 
Kpirituul clei»th, and he seems to ha\(‘ hwn jaepared oi 
his fir.st arrival at AViltenberg to mcf^pt tlie m w' theology, 
which indeexl as yi't existeil maiid\ in sul>jective foim, and 
a.s a living spiritual force, in the persem of T.uther 'IVi 
reduce it to an oljective systi-m, to (‘\hibit it dialeelically, 
the calnie.r inind of Melunchllion, with its aichiteitiiral 
faculty and delicate moral tact, was reijid.-ite. 'J'heologi- 
cally it is impos.sible to sepai.ite Melaiichtijon from Luther ; 

the miner's son drew^ forth the mclal, tlie armourers .^on 
fashioned it.’' J.iither, in whom lumrage jmd energy \\vn\ 
too much akin to violemi* ami zealous deeision to narrow' 
intolerance, and ^lelamlitlmn, whose calm deliberation was 
ftpt to degenerate into vaeillation ami wlm.-e conciliatory 
toinperaiuent was U)o mueli allied to timidity, were each 
the fit complement of the other. 

]Melanclitlu)ri was first drawn into the arena of tlie 
Beformation contiowrsy through the Lei[).sic discussion, 
of which he was an eager s]»ecliitor. He hud been sharply 
reproved by Dr Kek fin* giving aid to (’arlstadt (‘‘Tacc tn, 
riiilippe, ac tua .stadia eura- nee me [Kuturba and ln‘ 
was shortly afterwards himself attacked by the bliisleiing 
Ingolstadt di»ctor. ^Me.lanelithon replied in ii briet tre.ili.se 
- a model of (.’hrislian inoderatioTi-- settingforth Jaithei’.s 
first principle of the supreme authority of Script ure in 
opposition to the putristie W'ritings on which Kck .so I nnsi- 
fiilly relied. His marriage, in 1520 to C^atlierim*. Krapp 
of Wittenberg increased liis ow'ii happiness, i^ml ga\e ti 
domestic centre to the Beformatioii. In 1.521, during 
Luther’sconfinementiji theWaHbing, Melanchthon (*criipicll* 
the important po.sition of leader ol t4ie liefonmition < an^c 
at tlie university. He. defended the action of the Aueus 
tiiiiaii monks wdien they substituted for ^lie cc.lcbialion 
of the mass the sacrament of the»su}>per pifttalvcn of by 
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tlir ppo|)It‘ uiuKt butli kiiiils ; but, on the advent of the 
Aiiabu{>tLst ciitliusitisU of Zwickau, he had a still more 
dithcult part to ])lay. AlclanclUhou was irresolute. In 
their attiu'l^s upon infant baptism they seemed to liini to 
have hit upon a “weak point’’; atid in reyard to their 
claim to peisomil iuspiialiou liis'position was bumnied up 
in hio own words, “Luther ahuie can decide ; ou the one 
hand let us beware of <]iU'nchiiiy the »>j»iritof (jod, and on 
the other of ]»eing led astray by the spirit of JSatiin.’’ [n 
the same year he published his Loii {'innmnina iu nnn 
Thi'oliifumni m. 

After the llr^t diet of Si>iri‘s (1520), where a jirecaiious 
peace was patched up for the Reformed faitli. j\lelaiichtliou 
was deputed as otie of twenty einht commissioners to mmI 
the I'iefoniied sl-ites ami reynlato llie constitution of 
cliurebes, he liaviny just publir^lied a famous treatise edh d 
the /w‘L////s a directory fur the me <d’ the 

ror‘unis.''ioneis. At the ^laibury confi'n'Uei' ( 1520) betweeu 
the (I’enn.m and Swiss Reformer-, Luther was pilkd against 
< Lei>hinn>adius and Melanchthnu again.vl Zwiiigli in the 
di-cu--ion regarding the real presence in the sacrament. 
Ilow tar the candid conciliatory spiiit (d -Mclanchthon was 
bia^M'd by Luther's intolcr iiiee is e\ ideiit frcjin the exagger- 
ated anil inaccur.ite accounts of the cniifi iiaiee written by 
the former to the elector of Si.\on\. At the diet of 
Augsbuig (152.0) ^[elanelitlion we - the In ie|‘resenla- 
tive of the lo‘f'»rmulion. Willi anxiety and teais he drew' 
ui> for that did the scxcntcai mticIc>of the evangelical 
fLiilli, which are known as the, “ Aim^biirg (.Smfe-vsion.” 
lie held confcicnce^ with b’omisli divines ajipointed to 
adjust dilT' rcni'c'', ami altciw.ud.^ wrote an /)./• 

fhf C>uiUs<nui After tlie Ang-'lmrg confcid.ce 

further attempts weie m nla to sdtle the. Ihiounalion 1 
Controversy by a u»mptonii.e, and Melanchthon, Iroiu | 
Ids c'lnciliatory .spiiit ami faiilitv of ac« C'S, appearisl I 
to the Komaiiists the l.tl' -t ot the Ueformnr.s to deal | 
with. in', historical iimtinct led him ever to revert to 
the oriiiinal uidl\ of tli" chuich, and to rcgaid siibsU' 
fjueiit lloini-li errms as oxcn^cencias rather than [»roofs 
of an essentially anti ( 'hi i.stian lie was weary 

of the / oA// s' >> ‘tt, and ffindly du aiued that the 

evangcdical Jeaven, d simpl} loleiated, would at Jeiiglli 
jmrifv the chui. irs lift- .md doctrine. In 1527, when 
the Liototaiil diMin M-m d the l.ntln-ian Avtii'le.s of 
iSmalkild, Mel.uiclilliun apptndrd to ]iis signature the 
rcsL*r\ ati»>n ihat lie woulil admit of a pope provided lie 
allow cd the gu>ptd and did ict d.iim to i uh* by divine light. 

Tim vear after Ltilhcr.N d»Mlh, wiidi tlie battle of 
Mulillierg ( 15-17) li.id giv-oi a scendnijiy crimhiug blow to 
the i'rotc.-^tant (MU^c, an attemjdwa.^ made to weld togethei'^ 
the iron and clay of tin. evangelical and the [Mjail doctrines, 
vvliicli rr-nited in tlie «-urnpilal ion bv' rHug, Sidonius, and I 
Aericoia of the AiiLT-bur;/ “ Interim. ’ Thi.s W’as proposctl 
to the two partii'^ ia (dinian) a^ a piovisional ground 
of jigic‘Mnent till the di-Li.^iou of the eouneil of 'rrent. 
.Viclanclit hon, on li' ing itf' i ied to, denial ed eipdvoeally 
tliat, thoU'.li til* Intdim was inadnii-'id»h*, ;yt so far as 
matter.’, id iu'litfi ix-ne * ('/ /////.//m/ o,) \m-i e eoncerned it might 
be receivcil lb n aro'^e. that, “ ailiaphori.>tie ” emitroveisy 
in conne.xi‘)ii with whi'li In* has bvtii udsp •la-e.sented as 
holding armmg mat* •■.!:> i»f in lilfcreiicti such cardinal : 
ductriiies as jvi^t ilic Uii.ii by faith, the number of the 
acr.uneril - , as w< ll asth * dnmiidou of thejiope, feast il.iys, i 
and so on. Tiio fact is th it, in these tentative negotiations, | 
Melam-htlnlri .nought, not i, ally to minimi/e dlfren iice.s, bgt 
*to veil '.Ijijin under an intcekonal ob.scurity <if expro'^sioii. , 
Thus he elb.vvi'd the . necessity of j|ood w'orks to .salva- ' 
lion, but not in the Jlondsh sense, pnipused to allow the ' 
seven sacraments, but only a.s rites which had no inherent 
fdheacy to* salvation, argl bo on. He afterwards retracted 
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hia compliance with tlio adiaphora, and pever realty 
i^werved from the views set forth in the Loci Cmmttnes ; 
but he regarcfecl the surrender of more perfect for less 
perfect forms of truth or of expression as a painful sacrifice 
rendered to the weakness of erring brethren. Luther, 
though lie had uttered certain expressions of dissatisfaction 
with Melaiichthoii, and hud more keenly defendcMl itflus 
la.st years wliat was distinctively his own, yet maintained 
hearty and iinbrokon triendship with him; fiut after 
Luther s death certain smaller men arose in name of Luther 
wlui foriuc.d a parly emphasi/.ing the extremest points of the 
doctrine of the latter. Hence thQ later years of Melauch- 
tlion were nuieli oi-cupied with acrid controversies within 
the evaugelieal churcli : an account of these, how'ovcr, 
would be. out of pliiee lien.*. His last years were s|ji‘ut in 
fruitless eoiifereiices with his Itoumuist udversarins, and 
Jiiuid various eoutroversics among the Ivbformcd, but the 
dame of his piety burnt bvigldly till tlie clo.so. He died 
in his sixty-third year, on the 19th April ITdiO, and his 
lioily was laid beside that of Alartin Luther. 

Ari'laurhllimi’s over rendy pen, / kjir llmught, and idcgant stylo 
ii'ulf liiiii till* si'i il'i* of till', iiuilii.n, m().st [niblu' docuuicuts oii 

tli.it siilo biMMg iliiiwii np hy liini. llenevei jitliiiiii'd rutiiii iii- 
il‘‘|M*iidri}ec of Luther, thoiijL'li In* guulu.'illy niodilinl soim* of his 
)‘ositi<uis fioin Ilu>sii t)f the jmn* Lul lici ism with wliirh lit* set out, 
tli*\ flojiiiiriii is fhii'ily I'.mIj woitliy iu li'gnld to these tv\o Jeiul- 
]>«»inls - the lehitimi nf tin* eatmjt liitni. or th^ctriue t)f fret* 
n » 1‘> Ib'e will :iT*.d luoriil nhility, and (t!) to the Jiiw^.ind inniitonfia ^ 
i»r the ‘.jismI works eomiect.-d with rejn'iilmiee. At iiist laithi'i’s 
e.ii.iiiial tli.i tiiiie of ‘p;u*i‘ {ij^jn'.insl to Mel.nielitlmii iueonsi.sleiit 
witii any view of free will ; niul, fullow iiig Liitlur, he reiioiuiivd 
Ai J-.U»lle ami pliihisopliN in gmu'J'al, sim e *‘ pUil<»sM]plu-)s attliliute 
t veivlhiii^ to human p^wer, wlnh* tin* saiietl vvjiti]i;.',s jepir.seiit 
all imual ptivver as In^t hy the fall.’'' In the fust I'dititiu of tljo 
/.Mf*/ (1:V21) he held, !•» llu* h iigtli of hilalism, the Aiijuust Inina 
d'*<'tiine tit irresistihle gi*.i < , wuikiiig aeeording to (Joil’s iimnutalild 

• iMitay, ami denied liiiilum »»f will in matters civil ami rcligitms 

alike. In the Angshnig ( iml'essnni (l.OliO), whiih was largely due 
to him, ti* ( dmii is tlaiimd loi tlie will in mm-veligii)ns luntters, 
and in tin t.in i of Iti* tails tin* dtnia) of h(‘i‘dom .^loieisin, 

and holds that in jnstilleation tla ie is a eurtain eansdlity, though 
not wort hine**s, in the p eipieut .snlun^d inale to the Divine eausalitv, 

•111 comhaliiig Lanieiilins Valla, lie did ntil deny the sjiiriuntl 
im-apaeity t»f the will jn r *v*, hni liehl ilj.-it this is stu'iigtheued 
hy tlie woid ol (lt)d, to vxhii li it, eari cleave. The will eo-tfjirjale.s 
with tin* wool and tlie Holy Sjiirit. Vinally, in 154^, lie suys that 
the eause of the tlilftieiice ot final tle'^liny among men lies in the 
dilh*rt*nt metlioil td t nailing graei* v\hieh is possihle to helievers as 
to otlit'rs. Man may ]*iriv loi lielp ami lejeef graee. 'fins lie ealU 
tree will, as the power of hiving liohl of graee. Mehnn‘hthon\s 
•loetriiie nf the three etmeuirelit eiuises in eonveision, 'Jj'., tht* 
Lpdv Spiiit, the Wold, .ind the hiiinaii will, suggcsleti the seiiii- 
I’elugiuu po-.ition ealhd Syneigism, vvhieh vva« lield hy .‘'onie of his 
immediate follower*-. 

Jn Ii’gaid to the nlatioii nf giaee to lep. iitaiiee mnl gnnd vvoiks, 

I. lithe]- wa^ ili-^pn>ed to make fai ill itsdl the }imieip|e nf sanetifs 
I alion. iMelunelitlmii, hiiwever, ftn* vvlmm ethie.s pnsse.ssnl a .speeiul 
inUie*-t, laid moie stii*ss nii the law. He hegjiii to do this iu 1527 
111 the LihiJlns I'^iaUntorl ns^ vvhieh urged jmstnis to iii.sirnet tlieir 
people in the iM-eessity of ujieiitanee, and to hiing tln- tlireateiiiugs 
III tlie law to hear upon men in inder to faith. Tliis brought down 
u]ion him the oppositinn of tin* Antinomiaii .lohii Agrieola. Hitho 
fjH’i ol 152.^) Melam lit lion sought to put the fact of the e.o*<;xiste)ice 
nf jnstifieation and good vvoiks in tin* heliev'er on ii secure haw.s hy 

• h elaiing the latter m eessarv to eternal life, Hioi^li the ludiever'H » 
d«--liiiy thereto is aln-mly fully gnaranteed in liis jnstilieatiori. Jii 
the /.Of / nf 1.5'Lt he did liol letain the doetrim- of the neeCKsity of 
;M)nil works in ••id. r to sal vat ion, audio tliis he added, inthoLeipsic 
iiiteiim, “that tin*, in noway eoiintenanees the error thiil eternal 
life is im riteil hy the worthiness of »iiir own work.s.“ MelniiclitlioTi 
was led gradually to laymoe-and more .stress njion the law and 
moial idea.s; hut tlie basis of tlie lelntion of faith and good works 
was never elenrly hronglit out hy him, and In* at longtli fell luiek on 
liis original jmsithm that we liavo justitiiathm and inheritunce of 

1 liss in and hy ('lirisi alone, and tliat gooil works are neecbsary hy 
leason of iiiinintahh* liivine eomniund. 

tlflaiielithoir -1 life has h(*«'ii vrUlvn by (iHiiieiailtiH. See ftlwi /'A. 

Mthinrhthtnu n^in Lthrn nud UV-ilrw, lK4l; UiUU*. Charuku-riitik Mftanehthol^ 
uh Theuloqen, Ifntte.ISl.') ; jiothe'a OfilachiMAnrethauf MeUmvhthm^^WAi ; Nlt^NeIl, 
Mf/ttneMhm, iWlf* ; .S« hinldL, MelavchthonA L-'btn^ 18(14. There Is a 
ill KngllKh bjr F. A. Con, 24 eih, London, 1H17. The. wm-kH of Mt*iiiv<*litIioii, 
liif*)iiil?ii{C hl'< eoiTrsipondeiice, nre eoiituhicd in tlia volmulnou* Ct^ui Rtsfonnnr 
tuf ufih odiWU by Ureti»r:hneider und BUmIbqII, (J. WJ^ 
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MFXAN’KSIA. This term comprisi s that Ion belt of 
island groups which, beginning in the Indian archipelago 
at the east limits of tlie region then' ocr.iip'p‘,i hy tin* Malay 
rac»-, and, as it were, a piolongatiou nf ih.it great island 
rcgiim, nms south-east fora distance of soim* .‘loOO Knglish 
lui’ijs, /.c., from Xevv (ruineaat the etpiator, iu 1:^0 K, long., 
toNSw Oaludonia juut within tin* Tropic, |d7'^ J*]. long., ami 
eastwards to Fiji, in This < ham of groups has a 

certain geogra[diical as well as ethnical unity. Us eur\e 
follows roiigidy the. outline of the AustiMlian eoust, and 
large Islands occur, with a number <»f small oms, ahaur 
tlio whole lengtli, with uioiiiiUiiiis of considembhi heiahl, 
coinciding pretty closely w'ith a line uf v«»lcinic action. 
Melanesia is usually held to l»egin with N. w (liiinca. this 
great inland being tliRii viewed as tin* hc;id.|naitcrs of that 
dark l^ipuau race wUicii, widely and \:niouJy inotlilicd 
in all the other i^'oups, occupies the. ^Yllo!l* i.*gi«>in the 
name Melanesia implies; but llm raci' nally extends 
farther we.st, for the large islands MorcJ and rimor, with 
several smaller ones, are also esscntinlly l*apuaii. 

New (hiiuea, i490 mil(*s hmg, and containing abi.ut 
.*1011,000 square miles, the largest island in the world after 
AiLstralia, is elolhed with almost iuipcmtrable forc‘'t.s, 
through which mountain raiigc.s rise to a hciglit of 13,001) 
feet. Parallel to its longer axis, ^.50 miles to the north, an* 
the Admiralty Islands, all small, with one exception, in 
which Ihi^ hilvs rise to 1600 feet, and which is probably 
uf vulcanic origin, as the natives use spearheads and im[»h‘ 
ments of ubsidian. A l\)lynt‘sian element seems to be 
present, and ciistoins pocadiar to both i es hu\o bei n 
observed. Mr II. N. Moseley, of llie ‘‘ (Imllengcr,'’ found 
them shrew il l»iit honest traders, with much aitistii*. skill 
in their carvings and designs. They have nuimTals rp to 
10, wath an idiom for ^ and 0, vl/.., |0 J and 10- I, whu.h 
is fouiul also at Vap iu the (Carolines, and in tie* Maish. dl 
Island.s. 

Next follow', east, the Uvo large is! ind ; of Xi‘w^ Uiitain, 
about 340 by 23 KiigUsh miles, with active \olcauoes n[i to 
4000 feet, and New Ireland, about 210 22 imh*s. Nc'.t 

comes the Solomon group, 000 Fngli di iiiile-, in Icngtli, 
with seven large. J.slaiuls fn»m 13;') to t)0 niih*; long, .all 
running mutli-wcst and .south-east, w'itli volcanic peaks up 
to 8000 feet. 'Fhe forms more cliaracteii.-t le of (In* New 
Guinea fauna do not extend beyoml this jroup. lU b.rc^t 
vegotatj^ua is especially luxuriant. Tluii ci.mes Santa 
Onz, a small group partly volcanic, but w itli mmierous coimI 
ri‘ef island.s. Then the Hanks and New Ilebruh‘s gmup, 
over .^)0O Fnglish mih’s in length, all Nolk'.mii! except the 
Torres reef islands in tlie nortli. Sex end sj»oi > in ihi.s aroiip 
are occupied by [leoph*. of [uireiy I’olyiuvian lac' , iniinigi.aiits 
apparently from the. eastward, 'fwo handl' d miles -oiith- 
west from the New Hebrides lies the island of Nexv (.\d*' 
doftiu, about 240 by 2.") Fuglish miles. It i ; iu parts very 
inouulaiuous, rising to 3380 feet, the. rocks being setli 
mentary ami pliitonic, but ihvru are no vo]c;inoes. ft lies 
half way betw’cen Australia ifnd Fiji, 700 mile; limn «*a* h. 
^Being outside the erpiatorial belt, ills much drier and rnou* 
barreu tlr.ii the other groups, and its fauna ami Ihua haxe 
many Austraiiun and Polynesian aftinities. Tin* .small 
Loyalty chain lic.s 70 miles east of Nexv Galedonia, and 
parallel to it. Fiji is detached From the other Melanesian 
group?, and dUfera from them iu varhms parlicdars. ft 
CQni>V»t.s of tw'o large and about 300 small islands, lie* 
total area being about 7400 scpiare miles. 

Of the twu> great Pacific race.s- the brown Polynesian, 
and the dark Mclanesiuu- the former, considering the 
Ant region it occupies, is singularly homogeneuus both 
iu* appaaraucc and language, whereas in Melanesia even 
neighbouring tribes differ widely from each other in both 
raapccta* Still, all the Melanesians have certain common 
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characteristics wliich di.sting>iish Hnan ^h:J1]«!y bom tlse 
other nice. They .stand at a Iioxi-r I. v. 1 i.f • \ ilj/.itioii, :i«i 
is well seen at ecrt;iin sp«'ts m >!.!.< i.i v.lnic j-4.i;it'jd 
l*olyni*sian .settlement ' e.vi (, dm* [u* '..My t , 
migration, uml where the two r.icc-s, tlo* nj-ii tl* x hi.xc . ome 
peculiar cu^lom'^ in comim^i. live in but- i iin!Ji..u 
Tin* MehniC'.iaiiv; mostly ‘Mici/roid n. , 
iie.'irly bl:ic‘k, with cri-q» curly hair i hboi.j. 1\ bn‘->-rd; tin 
women hold a much lower posili.»n thin :i'im - n/ 1 le PMx- 
ip'sians: their institutions, soc.ml, p.i]itic;i], .ini 
an* .simi>ler, their maniu'is ruder muL oiii n « . lis. y 

hav»^ few' or III* tr.iditituis ; cwimibulism, in n iit dcL'K' , 
i.s :i!rnost univei-'.d: but, tie Ir urti-aic .‘'kid und t.i .i '■ 
with .some of the lower .'\fric;iu ucgroi's. ai-* icin;i' k li h , 
and lht*y an* ane nabh* to <li.''’eiplinc and Tdr livatnii'nt. 
d'lu'ir language', amifl eDn-'iil-. r.d.je dlir- i i 'ire>, wliicli. :•> 
between tlie .\le).ine.‘'i.in ['joptr ajei the I'.ijUiaii, are very 
wide, leave fi'iilurcs wliieli inaik tiiem mIT cleaily from tli'* 
Ptdynesian, in»t with -landing ei-rtain fnndann ntal lelalloie. 
w'itK Iho latter. 

Tho varions \|eline.siin gr»»nt>s \\ ill be found describi-d 
in detail nniler .'^j panle In- niinL.-'. 

M P LIU >1’ li N K, tin* eq.it.d of H.e eolenv of Victoria, 
and tho iuo-.t pigeil^iiis cit\ in \..'tii!i.«, i". .*-itu;ifed at, 
tho head *»f the. lin. i* bay t)l I'.ut I'hillip. dh its iioillimn 
bend known us llob-xun'.s IVix, ab .ni o'Ki mile'’ S.Wk ttf 
Sydiu'V by kind and 77n bv *".i. tie* |ie.-Ition of fl^e 
obscrxutory being 37' P.b S. lit and 111 3.'' 4*2" 
F. I'Uig. Along the -li'Uf; «.{* lji ba\ the suburb-; 



r ^rJv 

nr 5tjrf3pt» Miln* ^ ... , 

L_„ 

t’ort rij:lh[» j’nl Kumitui.; \K 

extend for a dMlama' of oXer H) mil. s, bid tl)*- jtait 
di.stiiictivcly known as the eil y ’’ oiv'ujMfS a site a'-oi.t 
3 mlle.s inland on tin* north buik of.bie Vuir.i ti*. er. 

The appearan<*e of Melbourne Imm the sea i; by no 
meauH picturesque. The shipping subuibs of SandViilge 
and Wllliuin.stown o» eu[*y the aliu^nil lamf.f! tlie rnoa'ii 
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of the Yarra, and, as the district is low and flat, and covered and at right angles to these, and parallel to the river, are 
with factories, the prospect is not niviting. But the city Ihmrke Street, Collins Street, and Flinders Street, — the 
itself has a very ditferent aspect : its situation is relieved first being the busiest in Melbourne, the second containing 
by iiumt*i;i>iis gentle hills, which show oil' to groat advantage the most fashionable shops, and the third, which faces the 
its liijc public buildings ; its streets are wide and well river, being given over to maritime pursuits. These 
kept ; and the universal a]»pear;ince of prosperity, activity, streets are the eighth of a mile apart; between them are 
and comfort under its usually clear blue sky impresses the narrower streets occupied by warehouses and business 
visitor favourably. premises. 

That part .-pciiiilly known as the “ city had a popuhi- IJoiind the “city” lies a circle of populous suburbs, 
tiun in ISSI cif r)r),S00. Tt ucciijnes the tw’o hills of East >Jortli^east is Fitzroy wdth 23,000 inhabitants; farther 
Melbourne and AVest Melbourne ; the valley that soparut('s east, Cc'llingwood, 24,000 ; east of Melbourne, Richmond, 
thorn, once oi*cupied by a densely wooded little stream, is 23,400; south-east, Prahran, 21,000; south, Emerald Hill, 
now^ l>artly filled in, and forms tlie busy tlioroughfiire of 2^».300; south-wvst, Sanrl ridge, 8700; north-west, Hotham, 
Klizab(‘tL IStreet ; parallel to this runs »Swanstuu Street, 17,800. These all lie within three miles of the general 






Plan of Mi'llionrtio. 


1. Tr«>iisi-s of PHrliamcnt. f.. St Pafri< K’s rollcL'o. ■ 9. AaiJrmy of Muwic, 13. Town-Ilall. 17. Univemity. 21. Anf!llcaaCat)iedr«l. 

'2 'i jt ri, h. I '1 Pi»y<ii. ]4. Jlofipitiil. IH. Mint. 22. (jovtinior’ii House. 

8 « ;<A • . HMn-nt ofiw . s 7 s .iti )i Ti.ii. r, _ 1 1 1. J* in* « H 1 ii* ]/*. PiiMic jjhiiiry, I'j. I»iw rouii}«. 23. OlMcrvatory. 

4. Ciiiiic'iral. 8. ( 1 JuU:>l I 12. ro;al-Oilic*. . 10. JuU. 20. Custom UaUSR. 

po^t-oflice in Kli/abrth Street ; but outside of tliem, and 
witliin a radius <jf 5 miles, there is a cin le (if le.ss jxipuhuis 
suburbs: to the north, Brunswick, (1200; east, Kew% 1200, 
and Hawthorn. 0000; south-east, St Kilda, ll,(j(j0, an»l 
Ihighbin, 47UO ; st>utli-west, Williamstown, 0000, and 
I'ndtscray, COOO ; nortli-we.st, KshcnJen and Eleniington, 

.'lOOO. Numerou.^ smaller suburb.^ fill up the, bpaces be- 
twci-n these, -the prirtcipal being Northcote, iVeston, The land on which the city now stands was sold in 
i.’amlerwell, Trxirak, (Aiulficld, Klsterriwick, and (.*oburg, allotments of half an acre, the prices realized being in 
with a liuiAed population of 19,000. June 1837 about X34 each, in November 1837 about 

EiMpen of these subiirlo- I’fink as independent muni- jL‘ 42, and in September 1838 about X120 eacA. These 
c,ipalitie<, and many, of them hive strecits which for allotments are now (1882) sold at prices ranging froA 
iiniiortance rivul the, main streets of the city. . C 20,000 to JC 40, 000. But, though land has thus increasKd 

The, following table shows the growth of the population in value, Melbourne is by no means a crowded city; 
since l<Sf>l „ * the streets are all 99 feet wide, and the parks, squaresi 
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1 .SllllUlliS 

113, 78a 

103, 2«3 

217,048 1 
1. 

151,787 


1 Totul 

; 148,311 
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atid gardens are so numerous that with only one-thirteenth 
of the population of London it occupies very nearly half 
as great an area. 

Tlje public buildings are generally situated on positions 
from which they are seen to advantage. The rarliainent 
Iloiwes form a great pile of brickwork witli four fronts 
in freestone, of which the main front is not yet (torii- 
pleted; the interior decorations are highly elaborate. 
The Treasury is a well-proportioned building in free- 
stone; behind it stands a vast building known as the 
Government offices. On the hill of West .Melbourne 
there is a large structure, newly erected, for the law 
courts; it has four very handsome fronts, each about 
300 f^et in length, and the whole is sunnouiited b}'^ a 
lofty cupola, in the manner of the (.Capitol at Washington. 
The public librany in Hwanstmi Street bums one of four 
fronts of a building which was projected on a grand .scale, 
but has never been completed. Much of the interior has 
been erected, but of the fronts only the main one is yet in 
existence, its cost having been XI 1 1,000. The lower 
story is devoted to sculpture; on one sitle there are casts 
of all the mo.st farnou.s atatU(?.s ; on tluj other tln're is a 
small collection of original works by modern .•^culplors, 
together with a gallery containing SOOO i icgravings and 
photograjdis ; to the rear is the [licturc grillery, a very 
* handsome hay, with oil paintings, (chosen from the works 
of living artists. Another of the interior portions of tlie 
building is occupied by the technological museum, in 
which are arranged about 30,000 specimens illustrative 
of the industrial arts. The upper .story of the front is 
devoted to the library, which occupie.s a chamber 240 feet 
long ; 22 recesses contain each its own spi'cial brancli of 
literature, the total number of volumes being 112,000. 
The book shelves rise to a height of 20 fet't, but they arc 
divided by a narrow gallery wliich runs all round the room, 
and gives access to the upper tiers. Tlu^ library is open to 
the public; ami every visitor ranges at will, being bouml 
by the two conditions only that he is to rcjilace each 
book where he found it, and that he is to [u-cserve 
strict silence. During 1881 there were 2bl,S,sri \i.sits 
made to the room. 

The Melbourne University is a picturostpu', luit by mJ* 
means imi»osiiig mass of buildings, buried among the trei*s 
of extensive and well-kept grounds about a mile. fr<uu the 
heart Sf the city. In front of it stands tlu', “ Wilson Hall,” 
erected at a cost of £H*,000. Ijehind is the National 
Museum, containing collections of s[)ccimens of naUnal 
history. The museum, like all public placi’s in Melbourm*, 
is freely o})Ai to the peo[kle. About ‘JS.ObO visitors 
entered it m 1881. The university has a sluir of 10 
professors and 12 lecturers, with about 100 students. 
There are four courses open to students ; arts, law, medi- 
cine, and civil engineering. Atliliatcd to the Melbourne 
University arc the two denominational colleges. Trimly 
and Ormond, in which aj!>out 80 students reside*, and 
where proviaien is made for in.struetion in tliet)l«»gy. 

The I^xhibition building consists of a nuvo 300 feet long 
and 160 fetjf broad, surmounted by a dome, with two 
annexes each *160 feet long. These are built in brick with 
cement facings. The mint is a very hainlsome ipiadrangle, 
erected in 1872. In the year 1881 there were thrive 
millions of sovereigns coiin d in it, making a total <»f sixteen 
millions since its erection. The governor's residence is 
a large building on a hill overlooking the Varra. The 
general post-office forms only half of a magniiiceut pile 
eof butlditigs which will, when completed, include tiio 
central telegraph office. 

The town-hall, at the corner of Swanston Street and 
Collina Street, contains, besides the usual apartments for 
municipal officeS| a hall seated for nearly 3000 persons, 


and fitted with a colossal organ, on which iTie city organist 
perforins two afternoons a week, the public being iKlmiitcd 
at a nominal charge. Kotham, riichiuomi, Kmerahl Hill, 
Prahraii, and Fitzroy have their own town h.-ilU, all costly 
and somewhat j)reteiitious^buildings. 

The markets, erected at a (*ost of X8(»,00U, stand in 
llourke Street. 'Fhey are handsome in externul ;ip| ear- 
ance, and ingeniously contrived for ronxtiiieiice within. 
The observatory is ii hnmble-looking biiiltim;' on ihr St 
Kilda lu»ad ; it contains an equatorial teleseojM-, which had 
for sonic years the ilistinction of being tlie largfst in the 
world. 

There are two railway stations, one being tin* tirmiims 
of all the country lines, an<l the <»ther devoted to sub- 
urban trallic. 4'lie .suburbs of Williainstow'ii, Saudi i«lge, 
Foot.scray, St Kilda, Kinerald Hill, Brighton, J’dsternwii-k, 
Hawthorn, Hichinond, and Fssi‘ndi»n are eonnected by rail 
with thti city. 

rile Melbourne lb»s}ul;il is in the form of an exten.-dve 
series of brick buildings, situati'd close to the public 
library. There an^ beds for about 300 [>atipnts. Tlie 
Alfretl 11 os]iital, on the St Kilda K()a<l, was built in com- 
memoration of the vi.sit of Prince Alfnil . it lias beds for 
nearly lOO palieiits. 'I’he l\in:Mn hospital ran accom- 
modate ()2 pei\sfuis. The bliml asylum has over 100 
inmates; and tlieie ai*e a deaf and dumb asylum, an im- 
migrants* lumu*, and other charitable institutions. 

Melbourne contains many cliurchcs, but fi'w of them 
will conipan* with the public buddings in appearance. 
The Koinan (*:itliolic (atheilral of St I'atri«k, wiicn com- 
pleted, will, liowever, be a con*-[iicnoii‘^ oinanimit to the 
city. Tire zVuglican catlM'drnl. now (1882) in tin* course 
of erection, is to costiiliout XI 00,00(1. 'riie most striKing 
ecc^c'siast leal building is tin* Sei>teli c)iiir*eli m Collins 
Street, whieb ilivitles with Ornnuiii College ami tlm 
\Vilst>n Hall the lionour of bi‘ing the tinea specuiM'ii of 
unhitc'etiirc in the city. 

There aie in Melbourne, among its nunn uuis state 
schools, about thirty wdne^ * si/e and |»io|M>rf nm. entitle them 
to rank with tin* aichitec.iin:d or naiiiciils ol the i it\ 'I liey 
have each aceomniod.ition for fnun dOO to s holais. 

Abundant provj^ion has b(*eri rt ade b*r .--f iini.tr v in- 
.striK’tion )>y the d(‘noniinati«m-. arnl b\ jtii\tii <-iili ijui^e. 
The Scotch C 'ollege arnl tin* Pie-di\ tcii.in P.nl 2 ('••liege, 
tire We.sjey (’ollego and tin* \\e li \,in P.idr ’ ('oihge, 
the Chnreri of pngl.ind Cr.innn.ir Si hoid, ; l'.iliiek’.> 
( 'ol lege and St Pi-aiicis \a\ n r\-. College, are a coiineetid 
with the chiin'In's ; and lln re aie bi side.-, hetw eon twenty 
and thirty good prl/ale grammar .*;‘liool... 

Melbourne, contains the ollices of niirnei’ous bunks, sav 
iirgs banks, and building soi ietie-. 

The parks and public ganlens of Melbourne are exten- 
.sive. ami Icimlsome. M’itliin tin* city proper llicie ai'e 
four gardens, wliich lia\e been decorated with a la\isli 
expenditure. Tin* rit/roy (hiuleiis are otic dense network 
of avenues t>f o.ik, elm. and plain’, with a “ ti-rn tree Lodly ” 
in the middle. ('ast>. of famous stating abound; am’ 
ponds, fountains, rustic Inriisc.-., and small Imihlinir'^ ifler 
the design of ( Inick teinjiles give a variety to the ' in’. 
*l’he Treasury, Plagstatl, and Carlton (lai'dens are o tlie 
.same clas.s, but less eostly in their decoi-iitioiis. Ai niid 
the central city there lie live great parks. The I oval 
Park, <if about COU acres, is lightly timbered with Uu*. 
original gum ti-ees ; some poi’tious <»f open hyid are ii.-^ed 
for recreation. About 30 acres in the r’cnti’e ai’e lieauti 
fully laid out to aee^iiinuxiaL^’ a very superior /oolo^ieal 
collection. The Yarra Park, of alM^ut .300 aci'es, coiii iins 
tlie Icailing crickit grounds ; of tln'^^ the Miill.our'jie '.i; 
the chief, rlistiiiguishcd by its \eiy laiLV,. taml and the 
excellence of its pitcli. The Uuagie ti.ndmi.^ ot:i*u[»y 
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about 200 11 . MTS of laiwf, slo]iing do\>ii tv> the banka of the 
river, and l.iid out with grout taste and skilL Albert 
Park, about htK) acivs in extent, is not so elaborately laid 
out, but e^iitiiins a sinull like, \>liu’b is much used for 
boating |nir|M»ses, us the bay ds stormy and exposed. 
Studley [‘ark, a f;i\oiiriie place for picnics, is a romantic 
corner on i bend i»t the upper Varrii, of about 200 acres 
extent, left eiiliivly in a state of nature. 

Besidt s lijose pink.' eaeli suburb bus its own *'• garden'^ 
of rnoderuti*. exit ui. At l‘’leniington a large reserve is 
devoted to racing purpoM s, where in November the race 
for the .Meibom lie ( hij) is beKl, the great racing carnival 
of Australia, atuiitl.-il by about 100,000 persons. 

The slii]»piiiLi ot Melbourne i.'. very consiilerable. In 
abiUil l.')iiO vessels entered and <•lellrc‘d again, tbeir 
tonnage being !U'in,00l> Nearly all the intercolonial and a 
Email [»ri>[Knlni,! of the foreign vessels aacend the Varra 
and unloail in the licart of tlie city. The nviT wiiS 
originally navigible lor ve^sek'^ of only 9 feet ilraiiudit ; 
blit of lull' >e.n.> tin- eliannel li been d»^e[)ened so much 
that vcssi'ls drawing Id le« t can aseeiul with safely. 
Gri-at wnrkr< ai-e now in opeiatnm by which the course is 
to be stiaighteneii and lurther dieepeneil ; and the quay.s 
which line the river banks will lie. nude accessible to the 
large v^e.ssL-B wdiidi now lia\e to Tn^ in the bay otl* tbe 
JSandridge and W ilhamsiown pier.s. * 

Siiipbnilding is a ' (anparatixely unimportant industry, 
but a great »b:al ol i'^ tloiie ; tbe graving dock at 

Williaiiistown i.^ able, to hold the l.irgest vessels wliicb 
enter the ])urt. 

The total values of liie import.^ of ^Melbourne for 1879 
und 1880 wore respectively £ 1 r),o:>r),000 and £1 l.ohZjOOO, 
and of the expoits L' 1., I o ainl C 1 o/Jo 1,000. 

In ISSl Melliounie c.niiaine«l liItjO factories, employ- 
ing 38,111 leaiid"*, and <'<iiueriiiig i.’8,01 2,7 In worth of 
,r!iw matiTial £ 1 3.3s t,s:;d w oith of fj inched articles. 

'I’he leading proJm ts mo leather, llonr, clothing, fiiniitnrc, 
l>oots, carnage", ]»u-."ei veil meat'<, ale.s, soap, candles, cigars, 
ironwork, jewelleiw, jams, confectionery, biscuits, and 
woollen.". 

The citv i-j almmlaiitly sup[)lied with new\spapers, includ- 
ing three ni 'i'iiiii j and lliree e\ening dailii^t*. Tworovicw\s 
arc ]*ubli"lied. 

I’hc cliiii.iti* »)f Me!b(Hnne i" e,\ei ptimially line, the only 
draw’back being I la- oi casion il hot wind', which blow Iroin 
the north Ifr two •w t hi ee da n.s at a tune, and iai.s»: tlio 
t* rn[u.Tatuie* to .in nn *onifoi’tai'Ie eAt< iit. Ihit the jiropor- 
tion ofda\ ' when tin- sky i" clear ami theair<!ry ami imld 
In large. 'I In- ’c in annual lenipei at lire is o? ’, which 
w'oiild maki- tie climate nf Meliniuriie analogous to that 
of Madrid, M u -••ilIc". or \'eroi:a, bnr w’ltliont tin* exLreanes 
experienced in tiii^"e j)lacr>. Snow' bills c\erv year in 
Itily, w'hile it i- miknown in MellMa.iriie ; and the highest 
t-mp'T.itiue rearheti tln-re in i-iimmer is below tliut of tho 
cities mctjiioiietl. 

.\s a lit'ld for enu ri'.it ion from European countries, Mel- 
bourne otb rs many advantages to the iiulustriou.s nicchunic 
or labourer. 

The co'it of living is abrmt the .‘‘ame a.s in London. 
Ili-Mt.s are higher, and fnrnilnn* and utensiks dearer ; but 
butcher meat, bn-irj, ami clothes are cheajier. 

There IS no city wln-re more Iia.s lioen dom; for the 
woiking-clu-ses or where they have made so good a use of 
their ad'.anuigiis. Many of tlieir ellorts at government 
(for the / li:i\e all the powt-r iji their hands) have been ill- 
advi.seil. imt iudividnalU' tln-y liave »*vhibiled a prudence 
of which the communitv reaps thf fruits. It is one of the 
peciiliac feature ^ of .Melbourne that about three out of 
every four jnc^hanics who have reached middle life own 
the neat cottage.-s tbe-^' oA;u]jy. 


llistunj. - Till’ city of Melbourne is without exception the tnoM 
.striking instance of tho aptitude of the Anglo-Saxon race for 
coldiiization. It was not till the opening years of the prenent 
cciitniy that the first £nro[>niiii sailed through the narrow entrance 
to Foil Phillip, and it waus only in 1835 that tin* white man made 
his liahitatioii there. In thftt year John Innvkner sailed up tho 
Yarra in his little vessel the “ Enterprise,” laden with inatcHahi 
for a s.*ttlcinciit : he was .stopped by a slight waterfall in a valley 
wlioic dense groV4-.^ of wattle In-rs all in bloom loaded th£# air with 
perlunie, and' wlu n* lloi k.s of whit«’ eoekatoos whirled aloft when 
tin' first stroke ot lln- axe re.sounded ill the forest. This Spot is 
now the centre of .i gre*it city 10 miles in length, 6 in breadth, 
4*ovenng an area of 45.000 aeic-.s, and ]teO]>led hy ‘283,000 persons. 

Se rapitl and solid ii giuwlh, at si tlisianee from the mother country 
of tile whoh* extriit of lln* • iiitli, is au I'Miinph! of eoloni/ing enter- 
prise siltogetln-r \Mtlsosit pandlil. 

The settleiin'iiL was sit first (filled hy the, native i iiafne 
“ Dootigala," Imt a ih.siie lor ilif.titigiii'^^hed putvoiifige caused tha 
poiiiun on tin; Ma-shon-. whieli was then eateeined the nn»ie 
mijiortaiil, to lui eallej “ Williiimstowii,” after King William IV , 
while, the little eolleitioii of lints some 3 or -1 miles inland 
w.is named Mi'lhoarne,'' in honour of the ]»rime minister Lord 
.Mi'Diourne. 

Eor two je.it.^ a emislimt ."tre.no of -.•pnilter.s with tlieir sheep 
lloweil in iiuin T.ism.iin.i ; then nuineroiis “ ovorliinders ” drove 
tln-li tloeks from the .^yilney .snle sicios;-. the Mnnay ;iinl settled 
mar Port Plnllip. <‘fi|»!ain T.ou .file \\;is sent hv Die Sydney 
i.overiiiiieiit to jM-t H' I'olii-r magi.-l r.il c, hut in ISlkS Mr J.atrobo 
was ])laeeil in charge with the title of .snjH-rinti iident. As tho 
Mjiiatters ]u-os}ie)e(l Melhoimn- iin-ria.M-d in :-.i/e, so tliat in 1S'41 it 
loiit.iined 1 1 .()0(l inhalni.iiil.". A period of (ii*|iiesrioii oia iiijed in 
i.''b‘t, followed hv .several yviirs of the great i st ily, till, in 

1.851, gold was iii.seoveied in Ni-w South W.ilrs. *^1 he district of 
I’oil Phillip beeanie infeelid l>y the e\i-itimenl ; many ]>.'irtied 
.seouied that part of tin* country in search ol the pnM'ioU'* metal, 
and si-v weeks after tin- fir."t discoN eiy of it tin re tin- gieat rielies of 
Pi.illar.it w'ere made known. Within n >e.ar from that time a hun- 
died thousand men bad landed in the colon v m (nder to proceed to 
the, diggings; for s-eveial years after the same iiinnber landed every 
twelve inontbs; ami M el l>ounie. increased in pojuilation from 30,000 
to l(J0,0on in tin* coiii.m- of two or llnee years. 

Luring the year of tin* gold discoveries, the Poll Phillip district 
was sepurn tell from New South tVales, and formed into Ji He]iarate 
lolonywith the name Vieloiia. In 1855 the Uiitisli (love.riinient 
granted to it a eomydete, aiitoiioiny ; jMelliouriie heeaine the eujdtul 
of the now colony. (A. SP.) 

.MELBOUllXK, William Lamb, sKroxn ViscotrNT 
(1779-1818), si’iumcl sou of tlic lirst Visiunint Melbourne, 
w'si.s born 15tli March 1779. After compliAing his course 
at Trinity Ckillogo, Cambriilgc, ho studied luw ut the 
iinivnrsity (llusgoW', entered IjncoliTs Inn in 1797 , 
and was culh d to the bar in 1801. In 1807) he married 
Lady Caioiinc I’misonby, daughter ol the call oyiess- 
boioLigh, will) after her separation from him nciiuired 
some fame a novelist, and was also a friend of Lord 
Byron. On eiitering parliament the same year Lamb 
joined the opposition under Jmix, of wdioin lie wuis an 
ardent udmirei ; but his IdbeVal lendencie.N were never of 
a very decided character, and IjC not nnfreijiieiitly gave 
Ills ftUfiport to Lord Liverimol during that statesman’s long 
lemire of office. During the short ministry of Canning in 
1827 he wa.s chief secretary for Ireland, but he afterwards 
for a time adhered to the Binall remnant of the party who 
mipported the diiko of Wellhigton. The infliieiico of ^ 
Melbourne as a politician dates from his elevation to tho ^ 
peerage in 1828. l)i.sagreeing with tho duke of Wellington 
on the question of parliamentary reform, be in 1830 
entered the minislry of Grey as home secretary. For the 
discharge of the ditlicult and multifarious duties of this 
oHlce at such a critical time he was decidedly deficient 
both in insight and in energy, but his political success 
w^a.s totally indeiK iideiit of his official capacity ; and, when 
the mini-stry of Grey was wrecked on the Irish question, 
Melbourne was clioson to surcetd him. Almost immedi- 
ately he had to give place to a Conservative ministry *under*^ 
Peel, but, the verdict of the country being in his favour,** 
he resumed office in 1835. The period of bis ministry 
was wholly uneventful, and for a considerable time before 
he resigned in 1841 be had lost the confidence of the 
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coiihtJ^. Frbih i;h'o time ol his retirftiiiciit from oflicb ho 
took little interest iu politics. Ho died at Mu) bourne 
Itoui^e, Derby8liil*e, 24th NoVombur 1848. 

Lord MelbouriiR was without tlu* t lrmrutai y •iiialiticatiou of 
dili»;ent attention to details, which in tin- .ih.iiin i- <>f ln^dicr endow- I 
inerts sometimes confers on a statcsnuin tin* ^u*aU*r part i»f hi'i 
suecos*'. Nor ojiu it ho said that in puhlic In* ('vc r dis|>luy<‘(l any i 
of those spec- ious and hiilHaiit talnits whu h :iii* oUimi found | 
Jircoptabfo silbstitillo for ihore s<did 'I’liou^h In: po,- : 

hossod a tine and lloxibh' voice, his maiiin i d^, .1 Hpi .il^i.p w.u iiif-IlVc- j 
tiro, and his speochcrt were ^^'iicrally d .u.-d destitute ot j 

oiatoricivl point, notwit hstaiidiii*; his on a ^loinl imlulei m i- in in ! 
olejipm*- flignts of rlietoric. Indeed iiis poliiii-.d ndvaTici ii.eiit w.n 
wholly line to his peisonul popiil.iritv. He had a thiiruuj;li kim-A- I 
ledge of the private ami iiidireet iiiotive.^ wlm h nilliienri- politiei.ui.., ■ 
and ^is genial .lifcractive tnanm.r, ea-y 1 , ami vivai nni.-., if 

ocfaftionally eo.irsc, wit helped to eimlM ••n him .1 .n- ial 'listnn ton 
which for a time led niany to lake hn '^i.iMted his 4 'niiiienee .1, a ! 
statHsman. 'IMie yflost notahh: .iml c^tiin.ihlr fiMhiie of In > ptdit n .il 
e«iiiduet is Ids relation to (^bo’eii Vieloi i.i, wlmiii In* initialed inlo 
the <liitics of sovereign with tin*. nm.’.L ihlit.ilt l.iet and tic- ino- 1 
fiiehdly ami conscientious care. 

MKTiC^ITIADES, or MiLTIAOKS (nliiei- buin-iof the, innic j 
being Meltindes, MulcimluS, Miltdiidcs, iiml Milliilcr.), was I 
pope from July 2, 310, to Jiiuuary lO nr 11,311. lie j 
a[»ptiJirs to havu been uu Afric-.ni bv' birth, but nf his i 
fmisoiinl history iiothitig is known, 'riu; tolcr.itinn nditls ■ 
ol (laleriusand of Oimstaiitiiio niul Licjiius were publi^dicd | 
during hiu 'jontilicritc, which was also iimrked by tlio hold- 
ing (»f the Latcriiii synod in llniiiu (313), at wliicdi ! 
Cjocil minis was ac(|iuttL‘d of tlui cli urges hroiiglit agaiiu^t | 
it ini, and Donat us mindcmnod. ]\!clchia«les was preceded 1 
find bdlowfid l»y hhisebins and Sylve'vter f. resjaadivcly. 1 
MELCHITKS. Th« niinm of Mekhites (Syriac, | 
^f(t/kfh/e ; Arabic, Afalaiit/d, or iu the vnlirar pronimcuitiou ! 
MU/dtfti) iiKjiins otyniologiciilly the royal [»irty, ami "no is ! 
currently {ij»pUml in the East to Syrian and Egyptian i 
Christians of tlio ()rthodo.x (Jrcuk Clmrch, arlhererits of liic* | 
creed supported by the authority of tho king, that is, of | 
the lly/iuitinu oiii[»eroi*. The Melchites tin refon; are tho.so 
who accept the decrees of Ephesn^ and ( lialcodon as 
distinguished from tlie Nestorians ami Jacobite->, ami tho 
name reflects in an interesting luaiim r the way in wlnhdi 
the doctrinal fnntrover.Nics tliut. agit.itiul the Easleni 
oin[dro associated thenisidves witli national fc'cling.s 
antagonism to tlm imperiul rule. 

MELCIIIZKDEK “king id righteonMie..s 

king^of Salem and priest of *ksii|.reni(‘ EE’ (AV'</y,k/), 
broUglil forth briad and wine to Ala. tin, tni hia ntnin • 
from theo.xpeditioii against Chcdorliiuni. r, an.l blessed him j 
in the nuine of tlu*. suprcine Cod, pn.>,i‘;-.Mir (or maker) of 
huavcii and^^'rirtli. And ^Uiram gave liini tithes of all his i 
booty (Ceu. xiv. 18-211). Tlie flible Iii^ory tells us no- 
thing more fiboiil Melchizcilek (coinji. Ilcbiews vii. 3); but 
the majestic figure of the king-prie.st, lu-iiir to the prieMliood 
of the law, tf) whom even the father of all Emel paid tithes, . 
suggested a figurative <ir Wpical application, lirst in iVahii ' 
ex. to tho vicegerent of Jehovah, seatcil on ilie lhi«»m* of I 
Zion, tlie king of Israel wlio is also priest after tin; order 
of Mclchizcdok, and then, after the gospel hail conrnimd ; 
the Mcssii^iic interpretation of tho r.salin (Matt. 13 . 

»q.)^ to the kingly priesthood of Jesus, as llml idea is 
ivorkod out at letigth in the Ejr»i.stlo to the Jiebrewa. 

The thrologi(Mil in t <*n-st whicli attaches to the of tin- pic- I 
Aaronic. king-priest ill thesf typical applical inns i.s pnn tif ally in- 
«lftf»cii(Ieiit of the historh al <|ncstioiis «u>^gf‘st« (l by I In- narrativi* of 
Ceil. xiv. It is generally' rccognizeil tlnit tliis c!ni]»t» r ipiitc 
ah isolated place in the Pentatcuchal liistory ; it is the «nily passage 
which preaents Abraham in the churact«.-r of a warrnn, smi cuniiccts 
bun wtli historical names and uoliticiil movements, nml ihei*' an- 
no clear marks by which it can be assigned t,o.anv nm- of the docu- 
ments of which Genesis is made ii]». Thus, while 4>iu- >cliool of 
Interpreters finds in the chapter the earliest fragment *»f the politi- 
cal history of wostern Asia, some oven holding with liwahl that the 
narrative is probably bused on old Cunaauite rccoids, oLher criticb, 


us XulJcke, regard tilt; whole Tis uijlnstciiii-.n tnnl . oin; .n.ttively iau- 
ill origin. On the hitler view, i\hi« li tind^ its niaiti MipptJi t in the 
iiiiiiiiHie dittieiilties of the nariativf, it is st:n«M I\ pn .sil.li- It* avonl 
the i!onclusioii that the chapter i-j um* <<1 tin; I. 1 I 1 -I mlditions !•* 
tin* IViitaleiicli (WtillliiMScii). Tin; ln-<ti0 ic il .irginsn-iils firo and 
nm. may In ^e« n at Iciigili in n*{-cnt i fiMom iit iiK .. uiU • ^[-ts lally in 
'rach -i cs-^av iZ. !K M . i.*ldl sy , ii*|'i irin- l in tin- . ■ ( (»iid i-duiuu 

ot' his \Nhndi was long vicwnl :i- «li < i-im' m ta\*»ur of tin- 

n.M I'.ilivt , and 111 NoMi-Uc’a /////» /’.s/o p loti.s-/., with 
uliii-h 4oiii|i.in- Wfllli.niMii in Jtthd* j\ I* I'h., ]>. lit s»f 

'f in* A isy 1 lai nn»rmiiir,.ts mIU-i no iltM‘i-,i\ .• i ' ;dr:i( lnit j.rnl.tlil p, 
(oTitlrintln- lil.-^loi i( ,il po-.-Nihility id tin i ii.mt* ■* >S. lu'i.lci, 

KJ.Ihnf P Id V/ , I /f/.'/f//'*', |» -M’ I l<fi* r .III 

i*nly' spi'.ik i'f tin* cpi ot Alidi lii/i di k, u lin h, t hcngli » imin ' ted 
with tin- III. (in M.in.iltvi- hy tin- cpitin-t-* ; 4 ivi n tn .It hoi .th m \ii.o 
33, i-in ; to Incik tin- natiii.il ionin-Mon of Vi-i n-i 17 .md ’M, .uni 
mav ]iciliaph li.itc l•^»lln• originally triiin a sepnat*- ^oiii. th-j 
iiaii.nivi- innv st rids S.ih-ni niii'.t he sought in tlj** M'Uiiu of "Min; 
king*.-. dah-,'' w tnnn I ;miii. .win. iNpiolialiU lull not jnM-,^mlv 
Iriv nr.ii* .ff-i iis.ih-ni. Tiial S ih-ni 1 - .Ii'i n-..ih-iii. a-, in rs:iliM 1\\\ i ’j. 
Infill- aii.n-nt .(inl ioiiiimni v.'‘\\,aMd is in*< (-v hdliiwid hv 

llni-vi* wlio \ir\V Ml h li'/i d'-l: (.-% .1 l.it - ( I* .(1 loll 'rin»-.i- wlin ^ idil 

t In- iippo'nili- Wiw m»w If, Ml to tin* ivlriil Mi* .it h»n with lli>* ii.r, '.i,u of 
doiin iii. 33, S mih-s .oulh of Ih t h^l.i 'in, \\ hit li .li innn' Ay- Iwiii 
utl Ek'tt iiift'l I H Hi ) i-oiilirms hv ;i uoiihlf'^^ tindilioii. In .i gf i nun* 
riioidid' i-Mn rin- .nitnjinty' tin* union id' 1-ing and prii-sl in -.►;n- 
pi*i .on, the w'oi .iiip ol l.l.i.T the ^npii'inc dcit V by .1 ( '.in i.iniTr, kiinl 
tin- v.nii spirad jiiai tn L* Ilf tin- i niisi i r.ition of .1 titln- id lui'ilyi'.in 
pii .M*nt no dilln nil v; but, it tin- In l>-i n* il « b.n.n lri ol tin- niiii.nivi- 
in di-nn-d, tin* tn'igin id t In- i I'ln i ption nni.-t !»■ pbn i-d . I ili- .1 . tlio 
ii.st; of tin- It ii]]ior (1 aiiflunitv ol tin- ln;'li pm* 1s .itlii* llii-i*il-. 
Ap aiicii-nt h ;n nd idi lit ilics Mi-h in/i •!• k v.itb Slum ( ^.lll■^tlnlan 
Taigtnn, J(‘ionn- on l-a. \li., Kplir.n-m .‘^yiiu m 

MEU’OMME IIEIHS. Sen WK^Mornr. 

MELENDEZ VA I J)ES, J f ax ( 17:) 1 -i.slT;, minor poet 
of Spjuu, was born at Hiboiadcl Eii.-no, IJailujo/, uii .Miiiclt 
11, 1734. lie was di*stiiir;d by liis ]».iivnt.s, wlio wme in 
good ciiviim.-itanet s, for an (dlicial eat - i r : ainl aceimlingly^ 
alter having coinplLted lii.s pn-liininai v tilneation at 
Madrid and Segovia, In*, wt-nl to Sal.nii.ii i' 1 . mol duly 
gnidiiated in law.s. At an 1 .ivly agi; In- b.nl bo -mu l(» wiilo 
vt-r.-r-.-t in iinif’ilioii (.if ib** fln n mncli tb.-n-jli imw 

jii'dly forgotten Engenio l.iibo; but at S il.itii.ii.i .1 la- cjin») 
under the inllm-net; id tie- inni.-r liteiMiy ta.So of ||k- i-hkr 
Midatin, while to lb - fiii nd liio of tbe iiibu.iti.d ainl 
well lead ( ’.nl.iii.il -o be oW'd Ills ir.i 1 oil net a >n to ibo 
wiitmgs of loM-nt Eiuli-h ]MM t.-,. At ilieie.-,. ol iv. eiii v -•i.'c 
Aleb'inle/. olil.iiin d tbe jni/e of ibi' .\e:nii-iiiy tor 

tile l>e.-.i (-clogne, one «*l the nii'.ii- e^.-lnl • '■iiij -i t ib-r.-. b? ing 
tin- wadl-kiiow'ii Iri.irie , tbe i-«. in (/I'oo ., ./'.i/o ni. 

idnhun unh\ hi vl'hi thf \ 1 7^11) i.oni i.'iin - I 1 !m- hi ddy 

. poUi-n of by native witii , wbo i ebo in v.n:-... . Iniiii-i tin 
i.-Tiinik of oil'- of lb-.- .jdindn ,iloi ... t b.il It w.i^ “ r- »!• b ut 
ill* tbe w ibl t!i\ me.’’ in I 7 1 Meinnb /. !o M.nllld, 

wiicri' JiiVL-llam).-. bee.jinn bi 1 Iriend, .iinl old dii-- 1 loi Imn 
in 1 7-'^.‘5 tlie .H'[»oiii! nn-iit of [H(de-'i>r ot tin linin..iiilii 
Sal iimiiuM. fn 17S1, in coiiipt l it loii lor a. prize olb-i i d 
i*y tbe eity lif Maib.id, In- prodmed In.s longe.st poem, a 
“ilramatic. C(‘b»giie ” enti(K‘d An.> Ih^'hi'i </«' 
(“Camacho’s \Vediling which M-enied the \ote of tin- 
judges, hut ilid Pol add to liis reputation, and hooii b-ll 
into neglecl. Ilisi geimis does not seem to h.ne been at 
all dramatic ; at any rate he w.i.s mifoitniiab* in hi- clioiee 
of .1 subjiit ..o little, lapable of dr.imatie tie.itim-nl as the 
well known e[iisude in /)n/t Qnf.tttff. In the following 
ye;n, at the age of thirty one, he publi<Iied a little \olnim‘ 
uflynes and pastorals which g.i\e him the lii f [d.n e he 
.still h'*lds among Spani.sli potds of tin- (inlury. 

Scxeral editions were exhausted in 1 -ingle wm. With 
poetical fame came profes-jional .idvanceim nt, and lu 
1789 the fb'sterea* of rarn'as>nr, ’’ t ib-d .on ado-,' (b 1 
Ptirnnsu), as Melendez i.sasometimcs pedanticalU (.df. d 
by Ids Countrymen, received a .judicial appvdnli'icnt at 
Saragossa, which in 1791 he eX‘*lKiiigcd for a (ham-.ery 

* On the ntluT hrirni it i.s not ('(^rn-ct to upfa-al to^lhi- 
Plautus lor the cpUlict 'elyCn, • ^ * 
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aaditorship at yalladolid. In 1797 the publication of a 
new and greatly enlarged edition of his works, dedicated 
U) the prince of the peace, was followed by his removal to 
Madrid to a high post in connexion with the treasury. 
The new poems included somewhat heavy philosophical 
epistles written alter the mapper of Young, and an 
unmistakably dull epic canto entitled Caida lU Litzbel 
(“The Fall of Lucifer '^), suggested by Miltou, as well as an 
0th to WniteVy which showed how well the author ha<l made 
himself acquainted with Thomson, On the fall of his 
friend Jovellanos in 1798 Melendez was ordered away 
from Madrid, lirst to Mc-dina del Campoand afterwards to 
Zamora, afid it was not till 1802 that ho was permitted 
to settle in Salamanca. For the next six years his literary 
activity was but slight, being limited to the production of 
a short poem on “ Creation ” and the preparation of nn 
unfinished translation of the After the revolution 

of Aranjuez (1808) Melendez accepted from King Joseph 
the post of councillor of state and afterwards that of 
minister of public instruction, a failure of patriotism which 
involved him in many indignities and even dangers ; in 
1813 ho was of course compelled to quit his country, and, 
after sojourning successively at Ahiis, N lines, and Toulouse, 
he dicil in considerable jioverty ami neglect at Montpellier, 
1)11 May 2J, 1817. During his exile ho employed himself 
in the preparation of a cnnipleto ejiition of his works, with 
nnimu’ous additions and corrections ; this was afterwards 
[mblishcd, along with a life of the author by Quintana, at 
the expense of the (joverninent (4 vols. Svo, Madrid, 1820 ; 
reprinted at Paris, 183*2, and at Barcelona, 1838). 

MELFI, a city of Italy, in the province of Potenza, 
30 miles N. of Potenza, on the road and railway between 
that city and Foggia, is built on a small hill on (ho lower 
slopes of Monte Voltnre. 'fhe castle was originally erected 
by Hubert Guiscard, but as it now stands it is mainly thb 
work of the Doria family, who have jiossessed it since the 
time of Charles V. ; and the noble cathedral which w*as 
founded in 1155 by Robert’s son and successor, Roger, ha.s 
had to be subjected to a modern restoration in consequence 
of the eartlniuake of 1851. In 1871 the city had 10,945 
inhabitants; the commune had 9803 in 1801 and 12,057 
in 1881. 

Melfi is of doahtful origin, hut ;ipjh*;irs 1o have ^’listed nt least as 
early as tin* 4th (M*titiiiy. l»y tlie Normans it was inailu tliecapilal 
of Apulia in 1041, ami provi«hd witli Inrtirwalions. 'Dje council 
held hy Nicholas I. in lO.'ilh that of rrhan II. in louO, the rehellioii 
against Koger in 1133 and tin* suhs»Mjueiil j»unis]mient, the plunder 
of the town hy llarharos-^ji in 1 1»;7, tlie attack hy Uidiard, count «»f 
Acern in 111*0, and the parliaiin nt of in wliieh Fiederick II. 

istahlisljcd tin* c<»iisl itiitiou of tin* kiiigilom of Naples, foim the 
]irnieipil jioints of interest in the annais of Melfi during tlie more 
eventful ]>eiio«l <»f iti history. In l-MS .ionnna J. of Naples 
bestowed tlie city on Nieeolo .\cei:ijuoli ; Init it was shortly uftei;- 
wards captured, after a .six tnontli.s’ siege, ly the king of Hungary, 
uh») transfeiTi'd it to Conrid the Wolf. In 139*2 (h»frr«‘do Marzaiio 
was made ecnint of Melfj ; hut II. grante«l the loid.ship to 

the (’aracciolo family, aii l they retained it for one hundred and 
seven Ne.tr.s till the time of t.’hailes V. An olisli iatc resi.stfiui-c was 
olfered hy the city to Laijlr(;e <le Foix in 1,0*28 ; and his enlrHiico 
within its walls w.i.s followi il hy the massaere, it is said, of 18,000 
of its eili/eijH. Ah a hishopric ^hlfi ia directly dependent on the 
Holy iSi.M*. 

MELITA (MtXtn/), tlm chissical name for Malta (y.n), 
was also tbe name borne by the modern MeUuJn^ one of 
the Jlalrnatiaii islands, situated immediately to the south 
of Sabbioncrllo and to the north of Kagusa. It is about 
24 miles in length, averaging about 11 in breadth, and lias 
a gf)od harbour. At one time it was supposed by some 
authors to have been the scene of the shipwreck of St 
Pf^ul, but this point has now for some time been conclU' 
sively settled in favour of Malta. See Smith, Voyage and 
o f St Panl^ 1K48. 

MELITO, bishop of Sardes, a Christian writer of the 
2d century, js niontioned by Eusebius (//. A’., iv. 21) 


along with Hegesippus, Dionysius of Corinth, ApoUinarii 
of Hierapolis, Irenasus, and others, his contemporaries, as . a 
champion of orthodoxy and upholder of apostolic tradition. 

Of his personal history nothing is known, and* of his 
numerous works (which are enumerated by Eusebius) only 
a few fragments are now extant. They includ^ an 
A}H)h>gla addressed to Aurelius sometime between 169 Snd 
180 A.J)., two books relating to the paschal cou^versy;, 
and a work entitled 'EicXoyaL (selections from xhe Old . 
Testament), which contained the well-known catalogue of . 
“the books of the Old Covenant.” The fragments have 
been edited with valuable notes by Routh {RditjfiiVB Saerx^ 
vol. i., 1814). It seems more than doubtful whether the 
A))ologia of Mclito “the Philosopher,” discovered in a 
Syriac translation by Tattam, and subsequently edited by 
Cureton and Renan, ought to be attributed to this writer 
and not rather to another of the same nanSe. 

MELLON I, Macedonio (1798-1854), a distinguished 
physicist, was born at Parma on April 11, 1798. From 
1824 to 1831 he was professor at Parma, but in the latter 
year he was compelled to escape to France, having taken . 
part in the revolution. In 1839 he went to Naples aa 
director of the conservatory of arts and handicrafts. He 
was likewise director of the Vesuvius observatory, a post 
vrhiidi he held iititil 1848. Mellon! received the liumford 
medal of the Royal Society in 1834. In 1835 he was 
elected correspondent of the Paris Academy, t!nd in 1839 
a foreign member t)t‘ the Royal Society. lie died from an 
attack of cholera on August 11, 1854. 

From the Royal Soeii'ty <*Mtalogno of papers \v« fiml that Melloni 
produced cighty-8ix in(;pi()ir.s byhiniself, as well ns three in eoiinexion 
with other physicists. Thesi* embrace a wide range of subjects, but 
the reputation of Melloni a.s a pliysicist rests more especially upon 
his discoveries in radiant heat. ^len of science were, in the early 
j):irtof til is century, verymm’hin the dark with regard to the nature 
of the invisible heat rays. Leslie ami others had indeed advanced 
the subject hy means of the diirereiitial thormometer, but such an 
instrument wa.s nt tlie best a very poor substitute for the human 
eye. It was neoessarv to invent an instrument more nearly enmble 
of doing for tlie dark rays what the eye doi’s for those of light 
before any great increase in our knowledge of this subject could 
he expected to take jjl.'iec, Tliis step was taken (shortly after 
Scebiick’s discovery of thcnno-elcctricity) in the construction of the 
thcrnio-multiplier or romhinatioii of thernionile and galvanometer 
wjtjich fanned the subject of a joint memoir ny Nohili and Melloni 
in 1831. In this memoir, after di*scrihing tlieir iiistrumcnt, tliese 
physicists c.onfii*nicd the experiments of Leslie and others. They 
tried screens of gla.«»s, sul])hutc of lime, mica, and ice, also of water, 
oil, alcohol, and nitric acid enclosed in glass, and found an i'.^taii- 
tancoiis eflect })roduced in the index of their iustrunmnt except for 
ice anil water, the .soure.o of heat being an iron ball nelow redness. 
After ii tiding that mo.<.t suhstaiiees when used as screens stopped 
ji Tniieh larger pro[K>rtioii of dark heat than they did of ll^t, 
Melloni .set himsclt to discover some body that might 1)C trsnsparent 
for dark heat. In this search hd was rewarded with complete 
succcjss. Rock -.salt was found to po.^'sess this property ; and he 
iiiimodiately ]»rocHeded to eonstnict prisms and lenses of rock-salt 

ith which lie proved the refraction of dark heat, that is to say, 
of the heat proceeding from bodies below incandescence. 

Melloni was likewise very succe-ssful in studying the action upon 
dark heat of scrccn.s of various substances. His experiments in this 
and other directions ai*e described hyjiaden Powell in his rejiort to' 
the Rritlsh AH.suciation on Jiodmnt Heat (1840). The rays of tho 
lamp were thrown upon sercens of various materials in such a 
manner that the. effect transmiUed from all the screens was^ of a 
certain uniform amount. This constant radiation wsh Uien inter* 
cepted by n idatc of alum, and it was found that very dWerent , 
quantities of neat were iransniittcd through the alum in the different 
cases. Melloni concludes that the colorific rigs issuing 5pm the , 
various diaphanous screeiu are, therefore, of different qualities, and 
pnssesvs what may be termed the dialhermanyy {lecuUar to each of the' 
Huhstanees through which they have passra. One of hia screenii 
wa.s made of green glass, ami he found that a piece of alum trans* 
niitt».*d only 1 per cent, of the heat which had passed through this 
.screen. Green glass and alum form, therefore, an antagoniatle 
combination. ^ 

These experiments suggest naturally a new analogy between qon’k y 
heat and light which could not fail to strike Melloni, and acootoingly 
we R(M)n find him describing an experiment with the solar 
transmitted through green glass and then intercepted by Othif * , 
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media. They pass copiottaly through rock-salt, he tolls us, but feebly 
through alum, and hence Mclloni concludes that there are amongst 
the solar rays some which resemble those of terrestrial heat, and in 
goueral that the differences observed between solar and terrestrial 
heat in the transmission of rays arc to be attributed merely to the 
mixture in dilfercnt proportions of these se%»eral species of rays. An 
instrument like the therino-iiiultiplicr could not of course remain a 
monopoly, and shortly after its completion we find Professor Jannjs 
Forbes making use of it to prove the ])ol<iri/.iitioii of heat as well 
^ to extand our knowledge of refraction. The brilliant researches 
of this experiinentalist were, like those of Melloni, <Towiied with 
the Umiifoi'd medal of the Royal vSbeiety. On September 18:i9, 
Arago communicated to the academy of sciences n letltT by Mclloni, 
who had found that rock-salt aiupiires by being smoked the power 
of transmitting most easily heat of low temperature, or dark heat. 
Forbes had discovered a similar property in mica split l»y heat, and 
he now showed tiiat rock-salt roughened uiul mica scratched |)os.scks 
similffr properties to blackened rock-salt Mi*lloiii on his part took 
Up the subject of polarization, and decided in favour of tlio equal 
polarizability of l»at from diirerent sonnies, a enm iusion that diil 
not then appear to Forbes to be in conformity with his experiments. 
It is very instruetive to notice the loyalty whicli licld hotii these 
experimentalists to the I’esults of tlmir observations. Wliih* Melhmi 
di ITersfrom Forbes with regard to pohiri/atioii, In* will not allow tl»o 
truth of a generalization pro|HJsed by Ampere, who had endeavoured 
• to explain on the theory of undulations the ideTitity of ligiit and 
heat, — the dilfercncc of effect being dependent solely on tlic different 
wave-lengths, those producing heat being larger tlian tliose giving 
rise to light. Mclloni admits that many ]»benomena may he ex- 
plained by this hypothesis, but he mentions some experiments in 
which lie thinks that this theory will not Indd. The hrilliant 
gcneralizcr fi'oni witliniit has of course a different |K)intof view from 
the laborious ‘expcrimeiitali.st within. They are all worthy of 
scientiric honour — for it is by the sooming conflict, but in reality 
the united efforts of workers such as these, that the eKs<*ntial clemtuil 
of stability in the structure of scientific knowledge is finally 
secured. 

MELON (Curnmis Melo^ L.), a moat polymorphic 
specien of the order Cu^urbtlfzcnr, the varieties of which 
are grouped by Naiidin under ten tribes, while several 
other plants of less known characters probably belong to 
The melon is an annual herb with palmately-lobod 
leaves, and bears tendrils. It is inumfT.ious, having male 
and female flowcr.s on the same plant. The flowers have 
deeply five-lobed campanuiate corollas and throe stiinions. 
Naudin observed that in some varieties of ( Cantaloups) 
fertile stamens sometimes occur in the hunale flowers. It 
is a native of south Asia from the foot of the H imalayas to 
Cape Comorin,” ^ where it grows spontaneously, but** is 
cultivated in the temperate and warm regions id the whole 
world, it is excessively variable both in diversity <»f foliage 
and illibit, but much more so in the fruit, wdiich in some 
varieties is nO larger than an olive, w^hile in others it 
rivals the ponderous fruits of the gourd {Cucurhita 
maxima^ L.). The fruit may bo globular, ovoid, spindle- 
shaped, or sef^entdike, netted or smooth-skinned, ribbed or 
furrowed, variously coloured externally, with white, green, 
or orange flesh when ripe, scented or scentless, sweet or 
insipid, bitter or even nauseous, <kc. Idke the gourd, the 
melon undergoes strange metamorphoses by ciossing its 
varieties, though the latter jjrcserve their ch!ira< ters when 
alona The offspring, however, of all crossings are fertile, 
f As remarkable cases of sudden changes ])n)duced by 
artiflcially crossing races, M, Naudin records that in 1^59 
the offspring of the wild melons ni. sauvage do I’Tnde 
(f7. vmIo cuj^restis) and m. s. d’Afrique, le petit m. do 
Figari (C. macHlattm ?) bore quite different fruits from 
their parents, the former being ten to twelve times their 
size, ovoid, white-skinned, more or less scented, and with 
reddish flesh ; though another individual bore fruits no 
larger then a nuit. The offspring of m. do Figari after 
being crossed bore fruits of the serpent* melon. On the 



^ ^ For generic charactere see Benth. et Hook., Oen. PI., i. 8*26; and 
. Tor a full account of the species of Cucumis and of the tnbe.s of melon, 

' by M. Naudin, see Ann, des Sci, Nat,^ 4 sir., tom. xi. p. 34. 

* Naudin, l,c,, pp. 39, 76; see also Qard, Chron.^ ]8f)7, p. 158, 
and 1868, p. 180. 


Other hand, the serpent-melon was made to bear ovoid 
and reticulated fruit. 

With reference to the early cultivation of the melon, 
Naudin thinks it is probable that the culture ki Asia is us 
ancient as that of all o^ier alinicntary vegetables. 'Phe 
Egyptians grew it, or at least inferior races of melon, 
which were cither indigenous or introduced frf»m Asia. 
The Roinuris and doubtless the Greeks w'ere familiar with 
it, though some forms may have been dcserilied as 
cucumbers. Columella seems to refer to the serpent- 
melon in the phrase vt cohihn' . . . venirr cuIkiI jjexn. 
Pliny describes them as (xix. 2.3 to xx. ♦>) and 

(Vdiunelhi as wt^hmes (xi. 2. 5.3); sco Pickering, ('hron, 
of yv., 229. The melon began to be extensively 
cultivated in Fnin(;e in 1629, according to Olivier do 
Serres. Gerard {ifrrbalf 771) figured and described in 
1.597 several kinds of melons or pompions, but he has 
apparently included gourds under the same name. Picker- 
ing observes that the iiuslon was carried by Columbus to 
America, and by the Portuguese to the Malayan Archi- 
pelago. 

The origin of some of the chief modern racc.s, such as 
‘‘ CViutaloiips,” “ Dudaiin,” jind probably the netted sorts, 
is due to Persia and tlie iieiglibouring Caucasian regions. 
The first of these was brought to Koine from Armenia in 
tho 16th century, ami supplies the chief sorts grown for 
the Frencli markets; but many others are doubtless 
artiliciul i»roducti(>ns of West Europe. 

For ciillivati«»ii i>f the iiit lon, ail. IIokth itm l ur,, mid also 
f/#m/. (f/iron., Mny t>, 18S2, ]>. r)9() ; ,nid for ri>fi‘rcnt’i*s to Fri'iich 
literature oii tin* .s.mu* s* r Naudin, vt supra, ]>, S2, 

MELOS (Att, Gr., Mr;Ao<;), the modern Milo, one of the 
Sporades of the yEgcan Sea, situated at the south -west 
ctyner of the archipelago, in .36" 4.5' N. lat. and 24" 26' 
E. long., 75 miles due east from the coast of T^aconia. 
From east to west it measures about 1 1 miles, fr(»m north 
to south 8 miles, and its area is estimati d at 52 square* 
miles. The greater portion is rugged and liilly, and iho 
culminating point, Mount Elias in tin; west, reaches a height 
i»f 25,38 feet. Like the rest of the cluster to wldcb it 
belongs, the island as a whole is of volcanic origin, with tuff, 
trachyte, and obsidian among its ordinary rocks. 'I'he great 
natural harbour, *w^hicL, with a depth diminishing from 70 
to 30 fathoms, strikes in from the nnrlli-\v(\st so as to eut 
the island into two fairly equal ]»ortioiis, with an isthmus 
not more than 1] miles biuad, is evidently the hcdlow of 
the principal cr.iter. In one of the ca\is on tin; south 
coast the heat is still so great that one cannot iciiiain 
within more than a few' iiiiiiutcs, and on the eastern shore 
of the harbour there is a remarkable cluster of liot 
sulphiinms sjirings. Sul[»hur is found in abundance on 
the to[> of Nloiint Kalanio and eLewhere. In ancient times 
the alum of Milo was reckoiu'd next to that of Egypt 
(Pliny, XXXV. 15 [52 1), and millstones, salt (from a marsh 
at the. east end of the harbour), and gypsum are still 
exported. 33ie Melian earth (yij Mt^Auis), employed as a 
pigmi'iit by aiiei(‘iit artist«i, was probably native wdiitedead. 
Orange, olive, cypre.s.s, anil arViutus trees grow throughout 
the island, w'hich, however, is too dry to have any pro- 
fusion of vegetation. 'Fhe vine, the I'ottim plant, and 
barley are the main objects of cultivation. Inclmling 
the neighbouring islands of Antimilos (4 square miles), 
Ciinolos (16 square miles), .and Polinos (51 sipiare miles), 
the total population of Melos was only 55,38 in 1879. 

Antimilo, 51 miles north-west <*f Milo, is a mere 
uninhabited mass o^ trachyte, and is often called Eriit? 
milo or I)e.sert Melos. Civio/os, or Argevfiern, less than 
1 mile to the north-east, was famous in antiquity for its 


* Sroalso Naudin, in Nouv, reck, aur 1. hyh. dims Ifs vcy.^ p IIS, 

1861 . • ‘ • ' 
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figs and fuller’s earth (Ki/tcuVa y^), and contained a 
iurisiJcrable city, the remains of which still cover tlio 
clitf of 8t Andrews. PoliaoSy Poh/hua or PoUouy and 
Ktiimtui, or “Burned Island/* the flc Ih'ufic or Isola 
/irurittfu of tho Fn*inh and TViliaiis, lies rather more 
than a mile •suiith-e.i.st of riinolus. It was in autiiiiiity 
the subject of di>[uile between the Meliaiis and (Mniulians. 
Jt has long bueii .iliimst nmnhabited. 

lu.im iiiit tiiMi-:' tlu- 111 s *tr.Mfl«K, haill ti-ii.irt* ia.sliifimoiinil ri lull 
111 tin* nt»i i i»f iht* iiiii in i il:i!iil, \s .i-^ .1 ]»l,ii r nl m -'i' ; 

“ tlir v,t'->hiu wall, of t’y( lo|itMii iii.iMinry, tucp.-ilili* all llu* way 
n«»\vii liMiM 1 In* '.miimit to tlu‘ bt.i,” lonl aiunuj^ tin* 1 urn*-- .iit* a tenij»ln 
111 tljp ( \iniillii.iii styltMunl a l»»*aiitifiil lit! Ir tliiMto* flf.iml in t^aO 
liv nrdrr oi {lie king of luivari.i. {the anoii'iit 

Mill. (IIS w.ie great makers nf tliis kiml waie'., liroii/e.>, gol»l 
«>i .Mill .similar s]M (iiinns of ait wi-iikin.Mi.-.lii|i liave 1 m eii 
ret ii\eieil l’n*iii ilje, delnis ; aiiil m IS'JO the “ V« iiu . nf Milo, ” now 
Ml the FiOiivi'e, the mi]»]e.',t e\laiit leoresi nl.it loii ol ApliiiHlite, w.i-. 
loiMel lu tli^ iieighhonrhoo'l of the ih'alre 'rie- to|i of tiie hill is 
iitiw o.*en|Mi‘d hy (\istrn, the |iriiiei]vl vill.i M in tin* i-.iainl. At ..ome 
(ll't.iriee to file soUlh-eust, .H the ]ila< e e.tlleil 'riijnli (/.r. ^ TpvmiTTi^ 

I he ]>el loiMteil "), lies a lemsrk.ihle elii.ster •>! e.it.e oiiihs c onl.MiMlig 
1 m sen's, \i ,, ol eviileiit ly ( 'hrisl lari oiigin. T.il l a f .i, abinit 
mill's f.irtlier soiilh-i .isi, i, inov .111 .)lm<i-.l ih' eilt-l \ hut 

(iow n to the hegnining of till hi'.t i.'iiimvit h el .ihoiit fiOOo nih.ilnt- 
Jiitr, ami It 1‘oiitiuued for a tiiie to he .oiisuleied the (apil.il of 
the islaml, 

Tho hl.st O. fiip.iiits of MtloiV.eie } *1 ol t.i hlv 1 ']|< I'liii Mil hilt tllO 
Isl.llnl WMS Ilellelli/eil .it .Ml e.lllv (i.ile h\ Mlli\Mls .tlnl iKni.itlS 

from l.aionia.. Though its inh.ilnl nils sent ,i loiitniL^iul lo Aio 
<hi‘i k- fleet .it S'll.Min*', ihev li<-]il aloof tnnn the Attic hagiie, and 
.'Oiight to rem.iiu neuti.il iliningth.* belojionnesun W.ii*. Hut in 
•111! r. (\ the Atheiii.iijs, having alt n ked the island .ind eriinpelled 
the Ml li.uis to siirn ii'h i' .it <lis< I' tion, sN w all tiu; men ea(»alde of 
he M mg .mils, m.ide shives of 1 lie women and i liildi eu, and intiodm ed 
;i hodv Ilf tl\e liiUldn.d Alin iii.Ul i olojii-,ts. l.ys.Mider n stoied tho 
isl.iiid to il.s old I )oi iaii t»oss, s-,in ', hut it m \er leeovi-ieil its former 
[»io,pirity. There were miuy Jewish settlors in .Mehm in the 
hi giriiiMig of rliet 'hristi.Mi er.i, md ( 'in Ist i,llilt\ W.is e.il Iv'illModlieed. 
1 Miiing t lie Fi.iliki.>li *’ pel loil the island fojMiied p.ilf of the dumiy 
ot X.IYOS, except for the few Ne.llS (]')4l >oi when it WM.s it .sep.n.(to 
loidsilip under Marco Samido and his d.iughter. 

IiVCi'sTti, *• 'I’lie \ « ,!«■ Iilii’.ip I)f .ti ill J»nr 

.■'*1 .lsij; '|ii,,ni! >it, li ; / /. , Aio 0'/ < << . \.»l, in *, 

h .nul llno'iau, o<// ^// /o /<» /lAi/e/, \itl. ii. 

M l*'ilil'i0>' M, a vili.ige of Uoxbuigii^liire, Scotlund, on 
tile houtli bunk td' the Tweed, .’17 inile.s by rail sonth- 
.aiutli I’si.Nt of Kdiiibijigli. Its p(»[uihif iiMi h.is .slmihly 
.idvaiiced fiMin ‘Jbb in iN.M to 1 ').*)<) in l.'^SI. Tlnm;;)! n 
burgh of bumny .dn.c Ibb'.l, n is a pvirely iigrieiiltural 
village, and would ]».• of little intcri st liut f«.r the niiim 
It.s :ibbey, lioW' tin* jinnieily ot tlii- dnl.e. of IhiceleuclL 
It wasfoimcrlv e.illi il l.ittle l*’ord''ll, and il.s |ire.senl naiue 
even dale.'i from the fuuridaiiun of llu* nionaiderv by Ihiviil 
II. in I 

'rherc liiid br-en a l.’olunibili* rnoiiaslcry of McIiiksi* at 
till.* piaee now known as < )Jd Melio.se, .ibout a niile and a 
lialf to tJie ea.-t of the village, but this e.^tablisliinciit, 
j>robably never of uindj arehiteetiiral iii.ignilieence, had, 
acetirding to the /'7//s>///eA nj ///e I'nfs Oz/t/ Si‘nf.y^ be« n 

de.stroycd by Kenneth M*Ali)in in and may never have' 
recovered from tlni disaster. King Jhivid’s abbey, wlii» h 
he entrusted t(» a borly of ( ‘i.stereian monks from liieVaiiLx 
fHiuall) in Y\»rk-liire, was dedieateil on Sunday duly 
1 I tf‘» ; it Was l aid in ruins by Fdward 11. of England in 
I'l’J’.!; Bruee eaieeil tin*, work of re.sfoiation to be. 
vigoKUisly prosecuted, but the edilii-ewa^ again biirm-d by 
Kndirird If. in THie abbey church as it nr»w Mnndr. 

roiMcrpiently bi-huigs in tlie main to the latter hall td’ the, 
1 Ith century and the fir d. half of the 15th, \\itliagood 
many portioy^ of a eon.sider.QVdy later date, 

Alt hiteetuiiillv the ,dtlM-viiK'iV hr desenhed as a splendid rx.imph- 
Middle PoiTitpil -tylp, strovgly alfftelc-d on the one hand hy 
FI I'lihfiyarit find F’ei pendieukir tende.Ticifjs, -.md on tho other hy (he 
nidividiiiihlycif ,11....* of tif liuililci’s. C'riicitorm in plan, it inea.siirftl 
‘J- f' Vt foiin • Hst to Wist, the, vnlth of the mive heing fiU foet, 
.11)1 the tr.Misepts 115.^. d’ho nohlc cjdilictj waa damuged by 

lie- Kngli.sh in ; and simo thu Iteformation it lia.s been altered 
t'i auit the cieccbaities of freshyterian worahix) and 
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plundered by builders to sUt)ply ornaUibnts for houses, the whole 
building ii^i now in ruins. The woet end and a good part of 
north sido havc^ disappeared ; but tho cdoVatioii cif llm sodtb side 
is tiearly entire, both Vho transepts .md Ihe east end aro extomally 
in very fair pre.scrviition, part id* the central tower is stuiidiilg, 
and thu sculpt uieil roof still covers the ea-st end of tlic cliancol. 
t>f the iiidividu.il features of llie building, the great e.aa^icrn 
window has been generally !no.st admired .since. Sir Mealier Scott 
cclebiMted the moonlit .'l.spect of its “.slender shafts of shapoJy 
•stone.” It Im.s live lighf.s ; the height is .*17 feet and thewddth 16 , 
and the iippci poitioii i.s tilled iii^wi til deli cate* tracery of a gcometii- 
c nl ile.iigii. \ i-iy beautiful too is the whole gahle of the scjuth 
tiaiisept. Ill the interior, on the north side of Uie nave, thcie Still 
•stand foiii of the original s<|naro piers, and one of them .'diows a 
KoiiiMii ‘^c.ip. " The I Imii, the west mid of whieli is shut olfhy a 
m.issive rood -.Ml fell, hi.s heen largidy ‘Spoiled by rough 17th ccii- 
lury work”; but. enough remains of tliu deeoC.'it.ivc detail tnpiYJVoko 
tile adiiiii.il loll and despair of th" modern artist in stone. The 
facile .ind .it tlic same lime, elaborate reiidering^f vc'gotuhlH forms, 
Mieli as the Seoleli “kail,” is tiarliuularlj'’ striking. It was in thd 
abbey-elmreli of .Melro.',e, where Alexander ll. ha.l long befoie been 
buried near the liigb altai, that tho he.irt of Brnee found its final 
re .ling'placc ; and among the. many tombs whie.b iillerw/u‘d.s 
gatlo-red umier tin; snme roof were those of his f.iithfiil knight 
J.ime-. Fan'll Doiigl.i.., Sir William the, daik knight of iJddesdalf, 
and the Imio of t'hcvv Chase. 

The. aiK'ient muniments of the abhacy bave been jiroberved in 
tbe aiehives of the earl ol Morton ; they W’eie [iiibli.slied by tho 
Ikiniial viie t liib ['J, voks. , 1 SJJ7, lAhcr tSfffitifi Munti (f.e Mt Iros)^ under 
the editoi diif) of (’osiiio Iiine.s. Among the. many iiiteie.stiiig docu- 
ments is oii(‘ of the very e.irliesi specimens of the. Scotch tongue, 
'flu* C'ni'iin ’uo. <h> IA//7am*, preserved among the Col ‘on MS.S., ha.** 

I been twice piinti'd, at. Oxfoiil (IdS t) by Kiilmaii, and by the liaiiiia- 
I i viie Club (l.S;i.“)b edited by .lobii Stevenson. From about 11-10 till 
j it.s e].)so in pjCio tbe chi'oiiiele iijuy be con.sidered original ; it 
was put largely under eontributioii by latc.r lompilers. 

.'^ee VV.ilcolt, Tht' A'nt'ivul (’hutrh of Sotfamf; \V. llltt(‘llllJ^orl, ,1 I'rV*// o/ 
XittUnnnh rhitut, ,fv,. New «')i.stl(‘, I7iS ; .Vfliiin Milne, />• sr/ iptnui ot tho Pm nh uf 
Mo’i'o\o^ KtNo, 1/s-j; ,1. Hou i‘i , oj tho At^lmn, »»/ Molioso mol ttlil 
.y>/n>gi\ Ki'l.so, IsM; ,1. .\, W’lute. J/mtoni of St Maroa Ahhnt^ Motrono, V.iliw- 
liiiitch. IS<U ; Kie«f. run lie.s, The Abbot/ {Jhutohof (ix senes of ai'cliitectuMil 

di.oviii'C'.i, l.niiilit)i. Is7a. 

MKLTOX AlOWBIi.W, a uiarkel-'town of Englund, 
ctuiiiiy of fieicester, is ple:i.scUitly situiitcfl in a fertilo valr, 
at tho coidUieiico of the Wroako and Kye, 15 niile.s nortli- 
east of Leice.sti r and 101 north of London by rail. Tliu 
y.yxi is spaimcd l»y a bridge of four arcliM?. Tho town 
eonsi.Nts priiicijially of two mniii st reels, and i.s subslali- 
tially biiill of brick. Tlic eluircli of St Mary, u hand- 
MMiio i rm iforiii .^tructnn* partly in tlic Faiiy bluglisli style., 
and adonu'd iiy a lofty and richly ^•l•flaml•^ted tower, 
\va.s height rued and otlierwise enlarged in tlio reign of 
Klizcabetli, arid lias al.so undergone modern iiiiFiroVfj^ients. 
Tlic.re are large.ly endowed almsliou.''CS and several other 
cliaritie.s. Melton ia the seat of a c.elebrated hunting distriid, 
in coimexion with wliicli there are .stable.s in tlio town 
iMp.ible of ricci>mmi»dating about eight hundred horses. It 
is also well known for it.s pork pie.s, and has a very largo 
liaih; III ,'>Liit(ni chee.se. Tliere are breweries and tan- 
neries, as well as an important cattle market. Iron- 
works have lately liemi erected. The. town po.sse.'^ses great 
raiivvsiy facilities. The F»u[iuhition of the urban sanitary 
district in 1871 w'a.s r)0,‘5.‘l, and in LSHl it Was r)7d(>. 

The old mime of Melton wh:’! Medelloiic, .iiiil tlie jihire is of con- 
iJd«-i;ible .iiiliumly. Diiringllie Civil War it was in FehnUiry 1644 
the seeTie »if tlie (b'feal, with gi'e.ii, slaughOu, of the piirliameutaiy 
by the royalists. It. i.s the birthplin i! of John Henley Iho 
oniU*r. ' 

•MKLrN, caiiital of the department of Seine-et-iMarne, 
Vraiice, *2.S miles soutli-east of Baris by railway, occupies 
a lull on the right bniik «»f the iSeine and the level ground 
at its foot. It owes its rank as “chef lieu” to its central 
[lo.sition merely; for there arc two other towns in tho 
ilepiirtnieiit, Meaux and Fontainebleau, ^hich have a larger 
poptiliitiou. Melun is near one of the most beautiful’ partao 
of the forest of Fontainebleau. Among tbe rich estates ii» 
its neighbourhood the most remarkable is tho magnificent 
chateau of Vaux-PrasUn, which belonged to Fouquet, 
suporiatendant of finances under Louis XIV. The church 
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Notre Daliic (irtnicrly beloiv^cd to a nnnnury, now 
occupied by a cental house of dete[itu>n for twcdro hundred 
prisOhers. On the apse of the ohiu\‘h f>f St Aapnis ftUiy 
be »eett h ttvodern thedallixm in btrnize, tLo work of th*' 
sculptor Chapu, representing;: Jojin ol Arc os tin* liWrator 
of^teAliU. The population in 1S81 wa^ to. 

‘ M»'hin is a very ancient town, nint h.xi j.l.iv'] .in iniiuni.tTit ]Mit 
in liistofy. As early as the tinmof u.n:, ii » iki-n 

possession of hy his lieutenant Lahieiius, iti m.l.M to .iH.n Ic EuIi'Im 
witli frrenter ease hy the ri^^lit haflk of llie ii \\a> 

hy the Normans, ami afterwald.i hecamc iIh* I'lXnimt • le-^iih inr ot 
llie, tirst kind's of Urn nice of Capet *, Ih'IxMt Philip 1. holh »1 imI 
tliere. l)vmnjj[ the Mimdri'd Yeais W ai M'-lun was piven up hr 
Jeanne wf Navarre to hel brother, Chail' tie* Pu l, hut was n laheo 
hy tin* daupliin Charh-b and Dii^mvlm. In n m n]|. .m }u*hiir 
drfeiTce a^jiiibt Henry V. of Kii;'laiid .iml lii, ,i]i\ tin* diik** of Hur 
piudy. Ten years later On* peoph- ot Mtlun, with tli<* hi lp of 
Joan of Arc, jlVovtout the Kiif'lish. It wa.-m • Ic; the I.( -ii^ue 
ill 1589, and retaken hy Henry IV. in the l-»lj.)\\in-.; 3 car. Jaupies 
Am^ot Was horn there in 1501. 

MELVILLE, Henry Dundas, VirMoi \r (1711 -isl I), 
younger smi nf the Higlit floiuniralJc, Jhihcit, huiidi , 
lord [irnsidciit of the Scottish court of .scA.>inn, w.i-; Imiii nt 
Edinburgh in 174J, iinii was nlucailcd ut tin* .a lmnl 
and university there. Bocomiiig niemlierof the. facnliy ol 
advoerttes in 1703, ho soon acipiiiMl ji. Ic.iding pusitiim at 
the bar After his appointnicnt as lonl ;nlvo<*ate in 1773, 
lie gradiuiHy relinipiished Lis legal ]»rm iir5 to dnvolo Ins 
altontiou more oxclusivoly to public bn .iin-. ( )ii eadrriug 
piirliaiucMt in 1774, lie had joined llic p.ufyof l.oul Xoilh, 
and, not.witlistanding Ills provincial diah cl jiurl uncracclnl | 
manner, lie soon distinguished hiiiiMdf in the debates by 
his clear and argumentative spi'ocbes. \)ter liolding sid»- 
ordinat(5 olliccs under the ni:u‘«|uis of l/iusdowno and 
Tilt, he in 1701 entered the cabinet as Inane seeretary. 
Erum 1794 to 1801 lie was secretary at war under rill, 
tvhu eonceivc'd for him a special tnendship. In 1802 he 
was elevated to the peerage .as Visenimt MeKillo and 
Baron Dunira. Under Bitt in 1801 he again ent' inl olliu} 
as first lord of the admiralty, wlicn ho iulradm ed iiumertms 
improvements in tlit) details of the depnrinienl. Ifisiin- 
jieiichineiit in isOd, for the appro[)ria(ion of ]»alancea of 
public mom;y remaining in his ImmP', re.^vdted in hi ^ .n 
quittal, but lie never again held olliec*. Ifo died Muy//, 
1811. 

MELVILLE, Ani)t;ew (1545 1G22), a distiuguished 

Scottish scholar, thL'ologimi, and religitms rcformei, v.asllio 
youngest son of Richard Melville, propiietor of Ba)dov>, 
near Montrose, at which place Andrew w.is born in 134.5. 
Ills father fell at the battle of JMiikic, tight in'.*: in tho van 
i)f tlie Scottish army, two yiears after the biith ol Ids mui ; 
and, his wife liavMig soon .after followed him In the grave, 
the young orphan, then a gentle and di licati* elnhl, was 
tenderly cared for by his eldest brother Uicliaid and his 
atuiable Und ])ions wdfe, whose niemory the great scholar 
ever afterwards chcribhed .with the warmevl gratitndi! and 
ailcction. At a very early age Alelville began to show a 
strong taste for learning, and his brother <111 every thing 
in his power to give him tho best education tim i*ountry 
could then^afford. The rudiments of Latin he obtained 
at the grammar school of Montrosi*., after leaving which ho 
)»rosecUted the study of Clrcck for tw'o years nmlcr Bierre 
dn Miirsilliors, a Ercncliman wliom John Erskine of Dun 
had induced to settle at Montrose ; and siuh w.as the 
proficiency Melville made that on going to the nnitcisity 
of St Andrews he excited the astonishment of both .‘Students 
and professors bjr using the Greek text of Aristotle, which 
no ofte else there understood, the Latin translation being 
•that which Was alone employed in the tenching nf logic. 
On completing his course of study, Melville left St 
Andrews with the character of “the best poet, plidosopher, 
and Grecian of any young master in the land." He then, 
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in 13^4, being nineteiui years of age, ser out fi>r Fram e to 
]un'fec.t his edneation at tho nniveasity of Barib. lie there 
jqipHcd himself esjiecially to the .\tudy of the Oriental 
languages, but he had also the :id\:ju1:ige attending 
tiu* last eoiirsi- of lectUit's (h*]i\ciid by Tiiiiubns in iluj 
(JriM'k chair, us well us those of ilu- erliiivalul b'lineis, 
wdlose mode ol piiilo.iopld/.iiig and pl.iii oi uarliin:' In^ 
afterwards intindui’ed into the nnun itu- * ot Siotl.iml. 
Biiun Baii.s he jUfccedid to I’oituis for tie* pmpM-i. ol 
studying civil law, .uid thongli only Iwentyonr 
age he. was apiialrntly at iuu-e made a nl ^\\ iIm « olh go 
oi Si M-.irci'oii. After a lesidmco of thn •• M-n-, iinWi vi i, 
tin- [M-liliiMl Ijoubli - ol iheeoniitry eoinpelh •! liim to lra\e 
I'h.nii'e, and he llu'ii Went on to IJeiU'sa, wlien* le* w.i:> 
Warmly w»‘]n>mi'd by 'I’heodou^ Bc/a, at wIukm* in tigalion 
he W;o. .ippoiiited to till (ho. (hail ot linmiiiiit} in tin* 
ac.idiMiiy of ( bail v..*, wliic li tin n hapjieiicd to be v,ii ,int. In 
.nldition to Ins teaeinng, Iiowi-mt, he. aBo :ippln*(l Inm-clf 
lo llio tmlher pnf,i,emion oi lii-^ slndh'" in (Inental hiii.i 
lure, .ind in p.iillciilar a(.']UJi'd fi<*m ( ‘ii iieliiis Bieitlam, 
OIK* of 111. luoilur pidfessoi a knowledge ot Syn.ie. 
Wilde he le- Jill d ill t H'lifva till ma-..-‘acM' ol St llirtlioloniew 
in 1372 dro\eaM immeUM* nmniiei* ol Proli’-l.nP lelugc'*. 
to that cit\, including si‘\ei.il of tin* most disi jngni In*!] 
Breueh miii of letteiv; (»t the lime, with wliom Melville 
had now llie, oppoitnnil\ ofinijmate nitcieo'ira- Anauig' 
thi'-.-.e wen* sevtnd men d. eply le.iinnl ni ii\il law a.nd 
polUnal .<ciem e, and tlieii .au*i< ty iio doipht tended gicatly 
lioth to im rea.'.i* MeUilh B klu^wlid -e ot the Wolld and !(» 
eld.iige hi.; ideas of civil .ilel ei ( le l.jstiiMl lil-’lly ■ 
acijui.sitions width he ma.t have lonnd ol < nli.d servn e 
when at a later p. liod a.-, a leatlei of the tlda I'al \ •mbly 
lie had to stnigolo again.^t tin* .itt(iiipt> o) .l.iines \’|. |i) 
cru.Ji the Idiertie.'^ of the (Iniith (»f tin S*otti ii Itetoiiiai- 
llun. Ill 1374 Mel\ illi! 1 »‘tm in '1 ti» Sn»4l.ind, and almo. t 
immediately Jlllciwaids recnivi'd the .^]•[•olnl na nt ot [tiii 4 
cip.ii of I Ha Hgow University, whnh tin* tmn* had tdlen 
into an almo. t niinoii.. .‘I.itr, the eolhge liavimj m I'.n t 
lieeii sliut Up and tin -tinh-m- di |a 1 « d. Mihille, 

liowaver, with tin* kmavlLdL'e ot aeadeinn nnlin»d., ot 
tmining wldeh he laid obtaiiie«l abroad, immedialelv t 
liinoadf W'itli ftTimen.-.e ••nerg\ to e tabli. Ii a nlma- 

tioual s).a(*m, and iii ;i .'^hoii thn - hi, j;:ii •• .Npn ad 
thnniLdi the kingdom, and .ainleni. Iluelrd jii hum all 
(pi.irtevs, till tin* elan . 100 ) 11 '. hitel\ eFii['tv' (oiild liol ( oij 
tain tluK'^e wjjtt eanie Im .nlm) .-ii'ii. Ain i* !ih-'iiim.» lor 
si V years in UI i'L'ow, and having bioiiglu th. .imuiaiy 
into a slate of tin* nn .-t llioioiigli ellicieTic} . it \\a., ihoiiglit 
desirable that, he should undtM.ihe llie ...iim diitie. ul M 
Andrew.;, lb* accordingly ju’oenedi'd tln ie in 138(1, and 
W''is installed a -i piincip*al of tin* mw iheolognal college. 
His diitit‘.s there comprLhended the teaching, not only 
of theology, but. of tin* IbbrcAV, (‘haldee, Syii.ic, and 
Babbinical langiiagii.Sj and tin* ;p*eal abdity of Ids jeetuie.s 
wa.s universally acknowledged, and i.\cited (piite a new 
iiitere.stin the university. M’ln* .swieping refoims, however, 
whieh his new mode.> of tee.cldng m i e.s.^arily invoKul, and 
even some of the new' duet rim s whicli In* began in inlio 
diice, siieh a.s (he non infallibility of Aristotle, .^oon bi(»nelit 
him into colli.'.iou with some of the other tcadier.N in llie 
university ; and this, a.long with the honbles wluch .iiom) 
from the att(*mpts of tho court ti> lorce a baslaid '\Mem 
of Epi^CL)p^^ey Upon the riiurch of Scotland, iorced 1dm to 
flei*. into Knglund in ordi’r to csi'nia* tin* (ofi'cqmn'f' (»f 
an alisurd elnirge of treasoi^whicli was made, agidur.t hiiii, 
and whieh .scorned to threaten n jnolongod iniprisonmont 
and not impn>b:d)ly even hi^ life. Atli‘r an .jb. ence of 
twenty months ho leturnod to Seolkind in N’ovembor 1383, 
and ill March L58n resumed his leetnutyi St, Ambews, 
whero he\ continued to fulfil life* dnlicd of his ofiiic foi 
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twenty more years. During the whole of that time, 
however, his more prominent work was that of contending 
with unwearied energy and indomitable courage against the 
encroachments of an unscrupulous and tyrannical Govern- 
inent upon the liberties of the Sc(^);tish Church. Into the 
details of these it is of course impossible to enter here. 
But that in the main be and his coadjutors were fighting 
for the constitutionally guaranteed rights of tho church is 
now admitted by all candid inquirers, (See in particular 
The Ilistarf/ of Knfjhtnd from 160.1 to 1616, by Samuel 
Kawson (hirdiiier, vol. i. chap. ix.). The chief charge 
against ^Iclville is that his fervour often led him to forget 
the reverence due to an “anointed iimnarch.*' Of this, 
however, it is not very easy now to judg(*. Maimers at 
that time were rougher than at j)rescnt. Any thing more 
rude, insolent, and brutal than James’s own occasional 
explosions it W’ould be dillicult to match, and a king so 
undignified could scarcely expect to be treated with dignity, 
besides, w'hat title had one who was acting in a purely 
arbitrary and illegal manner to receive otlier than the 
plainest dealing, — sucli as being ri'inindefl that though ho 
was king over men he was only “(Clod’s silly vassal 
’Melville’s rudeness (if it is to be called so) was simply the 
outburst of just indignation from a brave, true, and 
upright man, zealous only for tlm purity of religion and 
regardless of consequences to himself, and it contraslv* 
nobly w'ith the grovelling sycophancy of most of tho 
Knglish bishops towards James. The close of McJville’s 
career in Scotland w'as at length brought about by James 
in characteristic fashion, in 1606 he and .seven other 
clergymen of tho Church of Scotland were suinmoned to 
London in order “ that his maj(">ty might treat w'ith them 
of such things as w’oulcl tend to settle the peace of tho 
church.” '^riie contention of tho whole of these faithful 
men was that the only way to accomplish that purpose was 
a free Assembly. ^lelvilhMlelivercd his oiunion to that 
effect with his accustonud freedom and boldness, and, 
liaving shortly afterwards written a sarcastic Latin 
epigram on some of tho sujKjrslitious practices ho Iiad 
observed in the chiqiel of Iliiinpton Court, and some 
eavesdro[q»er liaving conveyed the linos to the king, lie 
was committoil to the Tower, and detained there for the 
space of four years. On regaining his liberty, and being 
refused jmrmi.s>ion to return to his own country, he w’as 
invited to till a j>n»f'fssur’.s chair in the university of 
»Seilan, and there ho s[»cnt the last eleven years of his brave, 
active, noble, and useful life. He died at Sedan in 1622, 
at the age of seven ty-.--even. 

MELVILIJ^], (jJnoKCK John Whvtk ( 1821 -LS 7 ,S), has 
a right to be regarded as tho founder of a school of 
fashionable novels,- — the fa.shionable sporting novel, llo 
w'lis lamented on his death as tho Tyrta-us of the Imiitiiig 
field, the laureate of fox-hunting; all his must popular and 
distinctive heroes and heroines, Digby Grand, 'filbury 
Nogo, th(! Horiourablo Crasher, ^Ir Sawyer, Kate CWentry, 
Mrs luascelles, are or would be mighty hunter.s. The 
eldest son of Major Whyte Melville, of Mount Melville, 
Fife.shirc, he received his .scliool education, like so many 
of his heroes, at Eton, enten^d the army in 18 J9, became 
captain in the Coldstream Guards in 1816, and retired in 
1849. His first appearance in literature w'as made soon 
after, wuth a translation of Horace into fluent and graceful 
verse, published in 18.^)0, His first novel w'as Diffby 
Grand y published in 18511. Although this first effort has 
a. good deal more in it of Lytbui’s early high-flying stylo 
than Whyte Melville’s later works, tl).3 unflagging verve 
and intimate knowledge 'with which ho described sporting 
scenes eml sporting characters at once drew attention to 
him as a novelist. with a new vein. His power of sustain- 
ing interest in huntpig ari'^ the things connected with 
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hunting appeared more markedly in hia next novel, THhuff 
Mogoy contributed to the Importing Magazine in 1853. He 
showed in tho adventures of Mr Nogo, what became more 
apparent in his later works, that he had a surer hand in 
humorous narrative than in pathetic description ; there are 
many pathetic scenes in his novels, but the pathos ^js 
sometimes rather forced, intended to point a moral — rather 
tho pathos of the preacher than the poet. The hero of 
General Jiiatmr, his next n^vel in order of publication 
{Fraser'a M a gad fie, 1854), little as one would expect it 
from tho title, ends in a painful manner, somewhat out of 
keopiiig with the lively middle and beginning. When tho 
Crimean War broke out, Whyte Melville took part in it 
as a volunteer in the Turkish contingent; but this was 
the only break in hi.» literary career from the time that he 
began to write novels till his death ir 1878. By a 
strange accident, ho lost his life in the hunting-fiold> the 
hero of many a stiff ride meeting his fate in galloping 
quietly over an ordinary ploughed field. 

Tweaty-t>ne novels appeared from his pen after his 
return from the Crimea : — Kale Coventrg, 1866; The 
Interpreter, 1858; Iloimhy Home, 1860; Good for 
Nothing, 1861 ; Market Harhorough, 1861 ; The Gladi^ 
ators, 1868 ; Brookes of Jiridlemere, 1864 ; The Queen* s 
Marjes, 1864; (Cerise, 1865; Bones and I, 1868; The 
White Bose, 1868; M or K, 1869; Contrabmd, 1870; 
Sarchedon, 1871; Stitanella, 1872; Uncle John, 1874; 
Sister Louise, 1875; Katerfelto, 1876; Rosine, 1876; 
Rofs Wife, 1878; Black but Comely, 1878, Several of 
these novels are historical, the Gladkttors being perhaps 
tho most famous of them. As an historical novelist 
Whyte Melville cannot be put on a level with Harrison 
Ainsworth for painstaking accuracy and minuteness of 
detail ; he makes his characters live and move with great 
vividness, but he obviously did not know at first hand the 
liistory of Iho periods chosen by him. It is on his 
portraiture of contemporary sporting socjiety that his 
nquitatioii as a novelist must rest ; and, Ihongli now and 
then a cliaractiT reappears, such as tlie supercilious stud- 
groom, tin; (lark and wury steeplc-clmser, or tho fascinating 
sporting widow, his variety in the invention of incidents 
is a.iiaziiig. Whyte Melville was not merely the annalist 
of spmting society for bis generation, bat may also be 
fairly described as tho principal moralist of that society ; 
ho exerted a considerable and a wholesome inlluenCd on 
the manners and morals of tho gilded youth of his time. 
His Softgs and Verses and his metrical Legend of the True 
Cross, though respectable in point of versification, are 
hardly worth mentioning on their own merits. ' 

MEr.VlIJ. VAN CAIINBEE, Pietku, Bakon, an 
emicent Dutch geographer, w'as born at the Hague 20th 
May 1816, and died October 24, 1866. He traced his 
doscent from an old Scotch family, originally it is said of 
Hiingai'ian extraction. Destined for the navy, in which 
his grandfather had won distinction, Melvill imbibed a 
taste for hydrography and cartography as a student under 
rihiar in the college of Medomblik, and be showed his 
capacity as .a surveyor on his very first voyage to the Dutch 
Indies (1835). In 1839 he wasagainin the East, and was 
now attached to tho hydrographical bureau at Batavia. 
With the assistance of the long-neglected documents 
collected by tho old company, ho completed in wonderfully 
short time his first great hydrographical work — a map of 
Java in five sheets, accompanied by sailing directions 
(Amsterdam, 1842; 2d revised edition, 1849),— which waa 
received with great applause. Melvill remained in bdia 
till 1845 collecting materials for his second great hydro- 
graphical work, tho chart of the waters between Sumatra and 
Borneo (two sheets, 1845 and 1846, revised edition of first 
sheet 1847; compare the descriptive memoir in Tindal and 
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Swart*8 Journal^ 1846)l On his return to Holland Melvill 
was attached to the naval department with the special charge 
of studying the history of tho hydrography of the Dutch 
Indies. He also undertook, in connexi(»n with Von Siebold, 
the publication of the Moniteur des a valuable scries 

of scientific papers, mainly from his own pen, on the 
feireign possessions of Holland, which was contiimcd for 
three years. In 1850 Molvill retni ncd to India as lieu- 
tenantTof the first class and adj\itant U) Vice-Admiral Van 
den Bosch; and after the iireniritdic dt^ath of this cton- 
mander he was again appointed keeper of the charts at 
Batavia. He was one of the founders and for a tiim; tho 
president of the new society for natural science (18.5u). In 
1853 ho obtained exemption from active naval service that 
he might devote himself to a general atlas of the Dutch 
Indies ; and under the most unfavourable circumstances ho 
prosecuted the Ihsk with incredible energy. But ho was not 
to see its completion, dust after ho had lost his young 
wife and new-born son ho was called in 185G to be director 
of the marine establishment of Onrust ; and there ho 
soon fell a victim to climate, dying after imieh siilTt'i-iug in 
the hospital of Weltevreden, only forty years of age. In 
spite of delays caused by the engraving of the maps in 
Holland, no fewer than twenty-five sheets were already 
finished, but it was not till ISG i that the whole plan, 
embracing sixty sheets, was ably brought to a close by 
LieutenantcColoiiel W. F. Versteeg. The premature loss 
of Melvill was severely felt not only in Holland but in 
foreign countries, whore, as shown by his conne.xion with 
the geographical societies of Paris, London, Berlin, and 
Bergen, his labours were highly esteemed. His industry 
and energy were equalled only by the benevolence and 
warmth of his heart. In 1843 he received the decoration 
of tho Netherlands Lion, in 1849 that of the Legion of 
Honour, 

MEMEL, the most northerly town in Oermany, and 
tho principal seat of the Baltic timber trade, is .situated 
in the district of Kimigsberg, Prussia, at the monf.h 
of the Dango, and on the bank of a sound csmiiecting 
the Kurischc Half with the Baltic Sea. On the side next 
the sea the town i.s defended by a citaded find other forti- 
fications, and tho entrance to tho large and lino harboj^ir 
is protected by ii lighthouse. Largely rebuilt since a 
destructive fire in 1854, Moinel contains several churches, a 
gym^iuni, a school of navigation, an exchange, and various 
judicial and official establishments. It sdso iv^issosses large 
iron-foundries, shipbuilding yards, brew^eries, distilleries, 
and manufactories of chemicals, soap, and amber wares. 
By far the most important interest of tho towui, however, 
is its trade, the chief items' in which arc timber and the 
grain and other agricultural products of Lithiianio. Tho 
timber is brought by river from the lorests of Russia, 
and is prepared for exportation by about thirty sjiw-inills. 
The annual value of timber exported is about £600,000. 
In 1880 the port of Meine] was entered by 898 sLiiis with 
aggregate burden of 104,374 tons, and cleared by 932 
vessels with a burden of 1 64,441 tons. The population of 
Memel in 1880 was 19,660. 

Menicl WAS founded in 125‘2hy Poppo von Ostorna, grand inastiT 
of the Tout<mio order, and was at first wilK-J Now iSMilmund and 
afterwards Meraiiiolburg. It soon actpiiriMi a tr:id<>, 

and joined the Hanseatic League. During tho 1 St.li, 1 1 th, ami 1 5th 
centuries it was repeatedly burned down by its Imstih* ui iglil»oiirs, 
the Lithuanians and Poles, and in the 17th rentury it n niaim'd for 
some time in tho possession Sweden. In 1 757, aiul again in 1 SI 3, 
it was occupied by Russian troops. After the battle ot .leita. King 
Frc^dcrick William 111. retired to Memel; and thnv, in 1S()7, a 
treaty was concluded between England and I'russia. The poet 
» Bimoff Dach and tho astronomer Argolaiider were iiative.s of Memel. 

• MEMLINO, Hans, a painter of the 15tb century, 
whose art gave a passing lustre to Bruges in the period 
of its political and commercial deeliue. Though much 


has boon written respecting tho rise an3*fa11 of the school 
which made this city famous, it still remains a moot 
question whothor that school over truly existed. Like 
Romo or Naples, Bruges absorbed the talontj which wero 
formed and developed in humbler centres. John Van 
Eyck first gained reputa at (Jlient and the Hiigiie before 
ho acquiroil a domicile eisowhore, and .Meinling, we have 
reason to think, was a .skilled Jirtist befme he setth'd at 
Bruges. Yet if tin? (lueslioii should be asketl wIuml* the 
manner of .Mending was shaped, and where lie luMjiiii-ed the 
.skill which he dis[»layod at Rruges, wc shall be greatly at a 
loss to reply. 'Ihe annals of tlie city an* silent us to the 
birth and education of a painter whose name was iiiaceii 
rattdy spelt by different authors, and whose identity was 
lost niuier the variou.s a[»pellatioiis of Hans and Han se, or 
Hemling and Meinling. Rut no other city of the Ni>ther- 
laiids lias vindicated the right which Bruges had no means 
)f proving. Travellers who came to Bruges were only told 
that Mending’s masterpieces w'ere preserved in tbi^ hi*spital 
of »St John. In one. of these pieture.s it was saiil a portrait 
of the artist might be discovered; on the scirlptnred orna- 
ments of a i)i»r'(‘h eidVfiiningone of its subjects an inciileiit 
of tho master’s life might be traced,- his danger as he lay. 
.senseless in th(‘. str eet, his iest;ne as charitable [>cople earned 
his body to the hospital. 'I'lni le.gciid grew- tt)o. It came 
to be told how the great artist began life as a stddier w'ho 
Went to the wars under (diaries tin* Hold, and came back 
riddled with wouinls from the field of Nancy. Wandering 
homeward in a ilis.ibled state in 1477, he fainted in the 
streets of Bi-uges, and was cured by tho Hos[»itallers, 
Unknown to them, ami ii stranger to Bruges, be gave 
tangible proofs of Iris skill to the bi’ethren of St John, 
and showed his gratitude by refusing payment for a 
picture he bad paint(*d. Unhappily the legend refutes 
itsejf. Tho portrait of .Mending is a myth ; tlji‘ carvings of 
the capitals of the porch ro[>reseiit tho oi'dinary incidents 
attending the reception of patients at an hospital. Mending 
did indeetl [laiiit for tht‘ Hospitallers, but Ire painted not 
one but many iaiTui(‘s, and he did so in 1 179 and 14SU, 
being probably known to his pati'ous of St John by many 
masterpit'ces even beloii tire ballli* of Nancy. 

Mending is only connected with inilitaiy opei’ations in a 
mediate and flT.st»int sensi;, 1 1 i.s name a[»pe:ii’.s on a li.st 
of sub.scribers to the loan which v. as rai^ed by Ma.ximilian 
of Austria ti» push liostilitii's against Frani*e lu the year 
1480. Wlieii he signed this li^t his jMisitiiui was that of 
a resident at Bruges who had ja-obably lived there long 
enough to acquire a largo practice and its advantages in 
the form of lands and tenements. In 1177, when he is 
said to have t«dlon, and when Uliarles the B<»]d was killed, 
he w’as under euntiaet tt) furnish an altai'jiiece for the guild 
chapel of the buok.scllcrs of Bruges ; and this altarpiece, now 
preserved, under the name of tlie Seven (Iriefs of Mary, in 
lln^ gallery of Turin, is one of the fine creations of his 
riper age, and not inferior in any wriy to those of 1479 in 
the hospital of St John, which for their part are hardly 
lo.ss interesting as illustrativi', of the master’s power than 
tlie Last Judgment in the cathedral of Daiitzic. Critical 
opinion has been unanimous in assigning the altarpiece of 
Daiitzic to Meinling, and by this it allirms that .Mcmling 
was a resident and a skilled artist at Bruges in 1 473 : for 
there is no doidit that the Last Judgment was painted and 
sold to a merchant at Bruges, w'bo .shipped it there on 
board of a vessel bound to the Mediterranean, which was 
captured by a Dantzic privateer in tliat very year. But, in 
order that Memlin^’s rcput 4 > slioiild be so fair as to nuiKe 
his pictures purchasable, as this had been, by an agent of 
the Medici at Briige.s, ii is incurnbent on us to aekiiowlodgc 
that he had furnished sulficieiit proofs before that*time of 
the akill which excited the wonder of such^litgldy cultivated 



8tC> 


M E ^ — n E M 


patrons: ami fhu;? ^‘mie to admit without much difficulty f 
llie possible truth of a ropovt made by a chronicler <»( tho i 
IGtii rriitury that Memling had iiittings from Isiibella, j 
roD^ort of rhilip tho Cnod of Hurgundy, in the y(?ur 1150. ' 

It fliarticleristio that the very oldest allusions to 
pic-tun*:’' c-onuocU-d with Moinline^s nanio are those which 
jMjinl U) ndations with tho Burgundian court. The in\i‘U- 
loric's c»r Marirari-t »»!* Au.''tri:i, tlrawn up in 1521, allmh' to 
a triptych (d* tin* ^'od of I’ity by llogcr van tier Weyden, 

<»f which the wing.s contiiiuiug angels won* b\ “ Master . 
Hans.’’ Ibil this entry is le.ss important as alVording testi 
niony in f.nourof tlie pre.ser\atifm of Mending’s work than 
as allowing liis eiuiue\’ic.)u willi an older Meinish eraft.sinan. . 
bur ages llog<‘r van dor Weyden was acknowletlgeil as an 
artist of the school of I'niges, until reci)rds of iindis[uited 
aiithentieily deiuonstratcd that lie wa.s bred at Tournaiaiid 
settled at Hru.ssels. Nothing seems mon* natural than tho 
con jnnction of his name with that of Mending as the author 
<»f an allarpieec, since, though Meuding'.s youth remains 
icb^cure, it is I’lear from the style of Ids iiianliood that he 
was taught in the painting-roc »iu of Van dc'r Wc-\deu. Nor 
is it beyond the limits ot probability that it was Van der 
Weyden who received coinnus.sions at u clistaiice from 
Viru^sels. and lirst to(»k his pupil to lirugcs. where he after- 
wards dwelt. 'Phe clearest ivideiii cof tin* connexion of 
the two masters is that atl'orded by pictures, and parti- 
cularly an altarpiece, whic-h has alteniat«'ly been assigned 
tcje iciiof them, and which may po.ssibly be due to the 
joint 1 iboiirs <»f both. In this altarpiece, which is a 
tii[»t\c.h ordered for a [»atron of the licoise of Sforza, we 
find (he- st\h* cjf Van der Wc\dcn in flie central pam-l •»! 
the Crucifixion, aud that of .Mending in the episodes on tin* 
wings. Yet tlic whole t*ieoe was a.'-:dgned to the torruc-r 
in the Zambeccari c-oUection at Bologna, Nvhilst it was 
attributed to the latter at. the Middle-ton sah'. in lioudod 
in lS72. At first, we may think, a closir re.semblam*e 
inight be traced bd ween the two ai'l bts than that diselosed 
in later works c.>f Mcunling, but the delicate organization of 
the younger painter, perhai»s also a milder ajiprcciatioii of 
the diitie.s c*f a Chii.^tiaii arti.d, m:i\ have led ]\[eiiiling to 
H'alize a .sweet and peilcct ide:d, without losing, on 
that arcc.miit, the feeling of his master, lie certaiidy 
e xchanged the aset tici^ni ol \ an der M eyd*eu for a senti- 
ment of le-^s energetic- concentration, lie softened his 
teacher’s asperities and bitter hardness of ex[»ressiun. 

Ill thv \c-iv «)]>lc b»Mii 111 \\}tL. li M'-iiiliug N i'n di'<pluv(*.l. »»r 

r ill. .'I 111 t (I it • \ \s 111' h o ]•!■ -*'111', lli«- li.ijilist ill lin* g.dlrry 

' -I .M -.i’ll it li, Ml •* ■ ii ) »p' • 'V tl n» '•< iMii mill it'- III I'llni * «•! t lu- v* m 1 4 7 o. 

'till luo'.ii uf tlo> pivti I-, ;ii. i-iv ''III )'.i"-ed, iln*u'.rl:i tin* sidn'^'t 
j'- iii'.n- impeitriiit, 5 \ iliat «if llii* L.ist .1 uii-jjm-iit ot I tuil /.it' Hut 
til'- i.illu i' iiiuo- lut. ri-'tiiig th.in l't«: tbnii' i 1 :oim- U t‘*Us laov 
MrI»!lnlt^ luiig alt'i fing'd' .lulh :iiid bi-' «'\mi tlcin* iil :it 
lUuu* s, ill' ti;uljti"ii- 'it -:i' led ail ubi'-li had n Ji]»|»rn.-d 

ill til', li) I jiailul Uif • iitui\ hv li'j Y.ui d'T NV* Nd' ii t«) the l.u-it 
Uideiijiiit I'l r»*-auij<'. All that M'-uiliug did t'i }'>og*- hi--, m is- 
ii I’-i Ml. mm I ni t -tniiyi ii' y, .m-l mid t" lu-. «»tlpT ipuilit ji-.s 

‘I ’.i-bf l ‘^i)l!m‘‘‘ "I ])i'_OM' lit, a d« li''.'it»‘ li;iiis|i'cii'iii i- ul l•ld^^llI.s ainl 
\ ii-l' 1 1 M L' a' ' ’ of ''IfM' h*r I'M Ml '. 4 1 icf -ii' )i .'i l)*'aut if ill \\c»rlv .is I ht* 

bail .1 udcim-iil. «d it.oil/ic ‘'iimjl'i li.oi* hi lui hmight toi the* Itahau 
Miaik*-f 1 ijt»t ''Mipieiug wIk'M \M k.* olh < t that pif tun'-tjili*.it'is m 
tl’i.it «oiuiti\ \\i i»* l.mjiliar with tin- h'.iuti'S'd \b‘mliM'4’s roMipu-i 
.1- OioviM 111 tie.* poh'iiMin* L(r. i ii to ihi-m hv oirli yiun'haMTs 
i. < '.tidiM.il tiiiiiiaii .'Old baidinai lli iuhi^ it, V'-Tia i*, .md tli»- }i»‘-id-^ 
lit 111'- hoa-' ot M'-'lu) at Klori'U‘i‘ I'ut M<-iiiliii'.!*s i< putatiou w.is 
' li.'t < ■ to Iul\ ol Elaiid'-i Tli*^ Madruiii.i and wlih-li 

l.it'iv out of the Diirdi.ntr) collfi Ijum latu llie galh-ry of 

tfic- b'*’r.o- the Vjrgiti ami ThiM oi Sir .lulin Doioic .at Clibwick, 
.tad oth* I ill Krighsh r'lnd ^’oijtiM*-Tital juiv.-itc hoiisi-.-. 

^Uvw iKat hi^ wojk was a-i widely known and a[)jn<'»’iriU-d as it 
■ ould be JM the (.! oiv ilizatiorihl the l^ith eviitui v. It wasfKT 
M.'tjus not till , I ^oIl* attMT'tiuii that 1 lev gave the most ttndur and 
‘h'li'^ate iMip'-r''Ouation> the* “ Msi*her of Ch^i^t” tliat 

'■mild suit tliM ta-t< nj tliat age- in any Kutopean »'ountry. But the* 
yiort.raits uf the doiioi- with wlin h they wore mo.stly combiiifd wero 
more eha^aeUjistic, and probaldy inotv n-raarkahle as Ukyuiei«C^ 
than any that .MeraVug'^ cjontetAporarifs could produce. Nor in it 


unreanonabl^ to think that ^is aucccss as a portrait painter, trhich 
i.s inauifested in isolated busts well as in altarjpieceis, was of a 
kind to react with efleet on tha Venetian srhool, which uiidvuhtedly 
was alVeeted by the parfialityof Antoneilo da Messina for Irans' 
Alpine types studied in Flanders in Meinling’s time. The [Kirtraits 
of Sir .lohn Donne ;nid his wife and ebildreii in the Chiswick altar- 
pic.ee lire not less rc-inarkahle as niockds of drawiiija; and finish than 
ns refined prese nt. ations cd’ per.se ui.s of dlstiucdion; nor is any diU'i^i’’ 
eiic-e in this nspeet to be found in tlic* splendid groups of fatlic*r, 
niotln-i, iiiid ehildieii whieli till the noble altiirpieee ol Uie Lonvn*. 
As single- pui trait. s, the busts of hm'go]na.stei' Aloreel and l!is wife 
ill the iijiiseiiiii of Ihus.sel.s, and their tlangliter the Sibyl /am 
betha in th»- Imspital of lh‘nge.s, nfe the lino.st and most iiitc-re.stiiig 
of .spe-eime us. 'i hi- Seven (iric-fs of Mary in the gallery of Turin, 
to whieli wf may add tlm Sevt*n .lo^sof Mary in the iMnakoMiek 
<d‘ Mnnieh, an- illustrations of the hahit wliiok clung to the art of 
Flaudc-rs. of lepieseiiting a c-yele, ol suhjeets on the* dilVeieut ]danes 
ol a single pi<“tiUe, wheic a wide expaii.se of ground is ooverecl 
inc idents iroiu the f a.ssion in tlic form eoniinon to thc^ aetion ol 
.sue reel plus s. The time eaiiie, no doubt, when the players took tlieir 
cue- froiu the painters, as in thi*. Glu'ut procemion, wdih-h was 
formedou tlu* model cd’ Van Kyek’s Adoration of the Lamb. But in 
Mi-niHiig's days tliere wen- still some oiiginal “phiyei.*?,” and tin* 
]»iiblie was not avi rse to sc-c*ing illustrations of thrir work. In the 
tost pc-iiocl of the cli'Velopiiient of Belgian art too, when the* Flcmiings 
assigned more importance toc-av\ecl work than to painting, and yet 
11 ‘fused to .ac-eept sc-iil|diu’c? without coloui’, it W’as natural that the 
sc ulptor .sliouhl multiply incidents on bas-ivlhd’s wlihdi wtTe eoated 
Axith tinting in llm semhlanec' of nature. MoinJing's pictures 
imitate ndii-l.s so far as thc'v abouncl in variedy of c‘j»i.soile.s, and aie 
marked by absc in i- of c.-oiitnist in light and shade or want of toning 
by giadalioiis of Mtiiiospbere. Yet with all tbe.se peeulianlh‘s tiis 
wmks are veiy pleu.siut to the eye, beeause tlic'y are al^iavs gnu'efiil 
and ejuiet. 

The j'ic c-e of Memling’s later years, a shrine c-ontaiiiing 

icdics of St I’lsula in the lio.spital of Bruges, is fairly supiiosed to 
have becuui*.h‘rc‘d and lini.sUed iu 1 180 after tlie painter lent beeouu* 
aeguaintcsl with tlu^ .sc enery of the* Uhine. This sliriue is one of 
the most iiilc u-st ing niojiuiiients of ineclia-val art in Flaiuh-is, not 
only Imc:iiis«.* it i'i lu-autifully c‘.Tc*eiited, hut beeaii'‘*c* it reveals somm* 
paitof the life ot the naintc-r W'ho iirodiieecl it, and illiisi mles the 
pic! iii*c.sipje legi-ml of tu’sula .ancl Iier ('OTnr.ack*s, The ilelie.ac'y of 
iinish in its iniiiiainn* iiguro, the variety of its )aridsen]ies and '•os- 
tuine, the m:ir\e]Ioiis ])atienee witli whic h its c-letuils aie given, an* 
all mattc-is of ''iijoyiiic'ut to tlie spc-c'tator. Tbc-re is latei work of 
the master in tlie. St Glu istoplu-r and Saints of 1484 in th«' ae.idc-iiiy, 
or the* Xc-weiihovc ii Maclonii.’i in the; liospital of Bruges, ur H large 
<’rucili\ion willi si-enes fiom (ho i'assion, of l-B.tl, in the c.-ifhedial 
of Liihcik. But as wi- near the cUkscj of Aleinliiig’s c.areer wo 
oh:.c-rvo that liis prac tice has Iicm-ohu* l:irgc-r than he- i-.-in eoinjiass 
akuie ; and, as inu.il lu suck eases, tlie. lahour ol ili^c ipli-s is suhsll 
lutc'l for Ins own. Tho regi.sters of the paiuti-rs’ coijMutjtioii at 
Biiij^-s gi\e the n.uiie.s of two appic'iitiees wdio sc-rved thc'ir time 
with Memliiigancl ic.iicl dues on acfmission to tlie giiilct in 1I.S0 arul 
I tsd. 'fhe-^e Mihuidiiialc'.s remained oli.seini\ 

It wciuld be »:l>v to torm a long list of pictures by Memy^ig in 
the gallccies of Bc-riin, Florc-nce, iiondoii, Madiid, Baris, Ktmie, ami 
Vienna, and pieces ecpinlly remarkable iu man) piivate c-olLeclioiis 
of Kiigland and the Continent. I’hese have* all been deseribc.«d, and 
are widely known. The i‘ri‘sent notice mu''l be elosc-d with the 
:idmi.ssvun that pieturc.s tell iiiotc' of Memlingk' Jib. tliati neonk.. 
M’be date of the master’s death i*^ not- better eeitilied tAan that of his 
liiilh. 'I’his iiiueh, hoAVeve.r, i-’ ei-vt.aiii. 'fbe trustees of Memling\ 
will a]>pc-aivcl Defore the csuirt of warchs at Biugc'son the lOtU ol,' 
Dec-emt" ! 1 and AVe gather from records of that elute and phie** 
that M' lidiiig cliecl a short time, befuie, leaving behind sc*Vc'raI 
cdiildrau and a coUfekkiahle propertx. (d. A. C.) 

MEMMF. Roc Maktini, Rimonk. 

MKMMlNdKN, a town <)f Kavari.a, in the district ol 
iSc’liwjihen iiiul Ni nhiirg, is situated about 35 miles to tho 
south- Avc .st of Augsburg, near the river lllor. It is a well- 
built town, still partly surrounded with w’lills, a,iti coutaing 
a lioman (VithoJic and three Pi-tdestaut churclt^.s, a town- 
liouse of IDcSO, and several schuuls and charitable institu- 
tions. Its industrial products are ytirn, calico, wooHett 
goods, and thread. A considerable trade is carried on in 
lio[is, which arc extensively cultivated in the neighbo.ur 
hood, and in w’ool, leather, and grain. The population in 
IcSBO was S(150. ^ 

Memmiiigen, first mentioned in a doeimi^nt of lOtO, ludou^jed 
; ori^iniilly to the (iiiplph family. In 1286 it became a free city of 
I the emph'^i ^ pojsitiou which it maintained down to 1802, wlion it 
I wgg aliott^ to i^varia. ][p 1529 Meaxmingen was one of the ' - pro- 
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testing" towns represented at tlie di^t of Spires. During tlio 
Thirly Years’ War it was alternstely oc iipi.-d b\ Swedes and 
linp-rialists. lii 1800 the Fivindi iiridei ’.Mon mu ginned a vii tory 
over the AustrianHiiear MemiuiiigMii. (.oiiipare l»ubel, Menuuiinfcn 
im'JiefonnaiioiLszritaJUr, 187 7-7 ' j 

MEMNON. In tlie Humefic mythology (or ratlier Uuj 
mythology of the Troim in the miieli fuller form in wLieh 
it Existed in Die times of Pindar and the truidf pools) lliis 
hero was called the son of Tithonii-i (the half hndber id' 
Priam)^nd Hos (Aurora). Traditimi ti'pro-tmUui iiim as 
an Ethiofnau prince who cam# tousdst the Trojans against 
the (Tieeks, and performed prodigi.-, of valour, but was 
at length killed by Achilles, alter having him.solf shun 
Antiloehus, the son of iVe.stor, an event alluded to in pimlai , 
/'^///A.* vi. il'i-iiO. His story must have Ikumi \erv fainou , 
*of more than one Greek play was conuxised boarii.g the ' 
title. I 

The cliiof soifrce from which our knowledge about Mem 
non us a chief is derived is the. soemid bonk of the /‘o.*/ 
Hnmnuni^ by C^uintus Smyrnaiis, where his evploits and ' 
dentil are described at length. Tliat Memnon was sluin 
by Achilles i.s more than once alHrnied by Pindar {XmL, 
vi. .02; Jsfhi/L, iv. 41, vii. hi), lb* nienlioucd abi> in , 
the (xi. r)22), with espei ial puise for per.son.d I 

beauty; but the allusion to him is <|iiite easual, ami is one I 
of many proots that the conipilation oi limt ami the sister 
epic presii[>pose.sin the reader or hearer a full knowledge ol • 
the whole taAe of Troy. Modern pliilology associates Mem- 
nun “like Acliillc.s, whom he .so chiscly restunbles in m.'inv 
particulars, ami like .Sarpedon, who seems the represent. i- 
live of Memnon in tlio Iliad- with solar phenomena, lie 
was the son of the dawn, and, llimigli he might vani.-li 
from .‘'ight for a time, he could not he destroyed, and Iheie- 
fore it was said lliat Zeus, niosed by the tear.- of his 
moth(*r, granti'd him ininiorfality. In this re -pert, asnb > 
in wearing lab'ht armour made by lb jb.estic’, be i- 
eounterpail of Achilles, who .syinboli/e.- ihi* mid-d;iy : loi 
in his glory; and (liat Memnon i.s .said 1o have come fmm 
the far east, /.c., from the region of .sunrise, i.-. in itself 
.si'.'iiificant. Osid, in ii ])'':iiilifiil eleuy on the di ath of 
Tilmlln.^:, lil). iii. !♦, 2, thus u'^ociut.M tin* fat's of 

Memnon and Aeliill»*.s : 

M('iiitiuii:i uiaU r, muter |ihu:i\ il A-*hilIi m, 

Kl tjiiigiiut iiaigiias trislia f.»t i • 

I'li'Iiilis iiidigiios, Klegeiji, sulw 

All uimis e\ vero iiuiie tila u eiit. I 

Likfi^he body of the dead hero Sarjs doH (//., xvi. OSl), 
.so that of .Memnon was borne ihroagh the Hir, a legend 
represented on ()ri‘<‘k vases of n nther ('urly date This 
api)C*iirs to mean that the ,snn, the otlspring ol the <la\\ii, 
careers through the sky to t[ie place of his (tejiartuiv, in the 
west. Anotln-r account repr(*^ents Zeu^ a^ raving -( nt 
forth birds from the funeral pile ot M(*mnon, wliidi 
straightway fought with each other, and maii\ fell back e.s 
victims to the soul of the hero. 

Tim mere fact tliat a ^fnnnnni^^m^ or temple in Inuionr 
of the hero, Wiis erected J'x^th at Susa am] at Kg\|itian 
^ Thebes, both of wliieh places were centre.'. i)f .Min-worNliip, 
is a strong coniinnalioii of ilm ])robabilitv, th-iiviMl Iri-m 
hi.s mytiucal ])i'(ligri‘e, that he was really a 'iingod. Sir 
(j. \V. (k)\* rein.'irks,^ “of Memnoirs IkmiI the >toiy w.i; 
told that it rolainod the junphetic piiwcr ol the living 
Hfiliosorof Surya. The story is found in the m\th <»f 
the Teiitonie AVisrnir, ami it miglit Jiave been rel ’ted of i 
Kephalos, the head of tin' sun ; " atul again (p “ M.fs, 
the mother of Mcniimn, i.s so trans[)arently llie morning 
that her child must rise, again ns surely as the .sun H'appears 
^ to ru^ his daily course across the heaven.^’ 

^ With re.spect to the meaning of the Jiaino, k may pos- 
sibly be the same us Agamemnon, which ha** » i>n t-v 

^ Mythology aim. p j^4 
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meaning hraver It has been thought •tliat Mt/icoir and 
f^vr'iixwVf “mindful,” are but lorms ot the .’'’ame word, .ind 
that the protihelic power attiibuted lo llic li. ui nf the 
Egyptian Memnon, which was .said to utter ^oiind'* at 
snnri.se, i.s cnnnect'‘d with thi.s ideu It wus^.m! Ihut tin* 
.‘■omul rc'C'inbled the mo'^uiuv nui-»* oi ihi* .slmip Iwangul :i 
liurp string, and il may even be .surmist-d that tin* .s Ji.ilm 
lin Ilf inm imit.itrd tlie I'l-Dliance Tin- lv,:\ [)1 i.ni ill-id I. 
s*iid to be a bu t of Kiii<' Auienoplii- hut^l the (Iiii-ks 

l. imaed it uttered the \\<»id ?//f ?/<//.. .v, tie s would liiiV** 
c-alled it bv that name. Tim tendene), Imwev .-j-, to give a 
Greek .*'ha]>e and !ntle\i»»n to woids which '-oiinded b.ii 
barons will sullicicntly mcouiit for the mi.* ii.iinm ; nl tJie 
rtatm*. 

»'^lrab(), lib. xvii. p. ilcclare.s' that he liini.'»H 
it in comi»anv with .Klins (.lalhis ami several ol hi-, fneml 
and I'ausanias (i. 42, 2) .savs “one would comjiaie the 
sound most nearly to tin* brokm dioid of a hinp m ,i 
lull*.'’ See also ,Iuv., A\. it ; Tac., . I ///(-., ii (il. 

\b“n!ion, ;i-’ ;iii I'khiopiun. w.i.*' of com>e iqur.senietl as 
;i black: heiicf* \drgd (./Ao, i II».'I) .spiaks of “ nrjii 
Meinnonis anna.'’ 'I'lie ligurc jf'^clf v^a.s ml oui of 1 j.irh 
basalt, Imt that i.s a matnial not inn (uniiioii in I'- Vp!. 
N[H*.dv ing f|iiile gein'i allv , it s* i ms ie:e ouabl'* to corit hide 
that tin* Memnon fioin l‘jliiopi,i (w]in‘}i lln* e;ii!v G'nrK.- 
jdaced in the fai ca^t ralliei iImii in tin- .‘oiitli) (vpilii i 
ll^* ea*dern snn Miinnioned to nj(j*o-.e tin* enemies ,if ihiil, 
m-'S Iroin the we.d. 

MEAI Pills, til'.* capital of the old Mgypli.m einiHie, 
founded b) .Mme.''. the liivt hi-loiical Kim’;. '"'d 'ii. 
J‘p Till, 77(K In the time of Sli.ibo : v\ il \\ ;*(K il w.;; 
tin* siM'oinl cily ot l\e\pf, inbi joi ludv lo Ali’.x.indn i. and 
with a ini.ved population like tin* laltei. Mrmplii^ wa-- Dll 
an imjM.ulant llmiigh dnlinim: ]>l,.i‘e at th-* liim -il the 
Mo-:leUl con 1 jUC^t. It*, liniil tall \\:i- due to tht Ii.-f of tlje 
Arabii* cil\ of Fo.,^l;(l on tin* riehl b.iid ol tlie Nile alnnet 
oj.po.,ite tlie northern end of tlie ohi capital; and it*, iinii', 
s.') t.ar IIS they still lay al:o\ »- grimnd, gi.nlnallv di.-aj'poaii d, 
b«*irig used a-, a ipiairy bu the in.\' cit\. din* H’i|i lin . ot 
“ Men f ” were .'till impn-iiig late in the l2tli eintuiv.wj'nn 
they wi-n* ilesnibed b\ 'Ahd i*l I. .it if hi lln* ( )ld '!'• I.i 
iin in .Meinplii.^ i- inimt ioin*d iindi-r tin- luino* m Mnj li 
(llos, i.v. (I) awl Xoj.h ( l.-a. \i\. I.‘i, .lei. li. I ij Iv/'-k. 
x\\. i;», hi). 

M EM PI 1 1 a cit\ of llie I n.’id St.iti'., ’ind [‘oit ol 
enli \ . capital of Shelbv < ountv, d’l-mm-M-, is 'itnitMl mi 
tin* la*,! Ii.aiik of the Mi- -i ij>pi ii\i r jml Ik 1o\v Hi.- nim.lh 
ol \Voll livei, in -.dKiiit 'M\ > N J.g and '.Ml \' hmg , 

ir>n riiile.s ]ii-|r.W' .'"d l.oni .iiid .S'JII nnh a) ov*- N'*w 
Orl^•an^. In* i»lu)l' on wincli tin* oitv .*t;nni-, lia .m 
avei.igi* oli‘\ation ot 17', Icit abovr I'i..'!; w.iti r m.ii k. willi 
a furlliLr kill ot iiii fi-ut to cxlioiiu- low waier, Moinphi 
i.s inetliodieally and t:nte)ii]I\ jilaniiod, and w 'nlorned 
with many i‘]r‘e:niL piivate n 'idi in'e.*, and piildic buijii 
ings, eon.*']nciioiis ainoiio tin* litter hi ing tin* rnih‘d 
St lies eiidoin hoii-’i . loc.ited iij-oii tin* i -j danade i .t-i w . . ri 
I'honl Sti'i'i I and the il\tr, and built <’f tin* bi*s! <|"dgv of 

m. nhh*, tin- jiioiliut ot 'I'onm-s-i-i- 'piaiiii' A .-m.dl p-nk 
ill the centre of tin* cit\ emitain, a hu-t of Ai.dn-w' 
.lackson. 'rin* .•'tnet.s are ino.''tly weilj..\<d. ii.d .p- 
.-upplieil with watei from the \Vo!l livi-r b\ (In lloily 
.''V'fern. The bav on ( kiyoso, willi fn-xeral hi ancin - Hitei 
sects tile eity, and prior to iSSll Raa-ixid ino^t .•! 
di.iinage. Sime that date over -ID milt '< »d ."' Wii- and 

I more than llia.t length of subsoil draiu-lik’s h-ive berm 
constructed on the M’aring i^ystem, provihiin^' tin* eity wi^i 
a .su[u‘nor .sy.sten: (.f drainage. 

* iSir D. W. MuVn.foay nf tht A,>i.i ■ , gc.s, i-.t. ‘2. 

'** the Thebans t.hriiisrlvrs •■■ail. ;u*v.oiiluu,’ o,, 

Jteu below. 
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MEM 

Memphis is tue largast city of the State, and the most 
important commercial city on the Mississippi between St 
Lonis and New Orleans. The largest sea-going vessels 
ascend the^river to this point, and navigation is open at 
all seasons of the year. The city also possesses abundant 
facilities for transportation by railway in every direction. 
Memphis ranks as the largest interior cotton-market in the 
United Statics. The receipts for the season ending Sep* 
tember 1, ISSI, were 470,267 bales, with a value of 
$23,090,109. 'rhe aggregate receipts from the mercantile 
and manufacturing interests for the year ending September 
1, 1882, amounted to about $60,000,000, of which the 
trade in groceries and western products contributed nearly 
$10,000,000; dry goods, clothing, boots and shoes, and 
general merchandise $l 5,000,000 ; and various home 
iniinufactures about $5,000,000. There are oil-mills and 
reHneries, whose annual product of about 30,000 barrels 
of cotton-seed oil, together with oil-cake and re-ginned 
cotton, amounts to over $1,000,000. There are also 
numerous foundries, machine shops, flouring-mills, and 
manufactories of carriages, furniture, and tobacco. 

The city contains, besides the usual religious, educational 
and commercial institutions, a public libmry of 9000 
volumes, three daily and ten weekly newspapers, a chamber 
of commerce, and a cotton exchange. 

Memphis was laid out as a village in 1820, and incor- 
porated as a city in 1831. Its population at each census 
since hn*^ been as follows -3360 in 1840, 8811 in 1850, 
22,623 in I860, 40,226 in 1870, and 33,592 in 1880. 


P H I S' 

According to a oenBtut taken on October 1, tiie 

population within the city limits was 47,976 (29.130 
white and 18,846 coloured). 

Baring the civil war Memphis was early occupied by tlie Union 
forces (June 6, 1862) after a naval engagement in which Ooui* 
modurc Davis with a iietjt of nine gunboats and rams defeated a 
similar Confederate ileot of eight vessels, and captured or destroyed 
all of them but one. The city was hoM by Federal troops to the 
close of the wur, with the exception of a brief occupation, in 
August 1861, by General Forrest, who captured several hundred 
prisonors, but immediately with^ew. The decrease of population 
oetween 1870 and 1880 was due to the ravages of yellow fever 
in 1873, 1878, and 1879. The epidemic of 1873 resulted in over 
two thousand deaths. In 1878, according to the report of the 
Howard Relief Association, the number of uiose attacked with the 
fever was 15,000, and the number of deaths reached the total of 
5150, of whom 42.50 were whites and 900 coloured. ;At the riturii 
of the fever in 1879 better care and strict quarantine arp^ngements 
prevailed, but there were 1595 cases, with 497 d^ths. During the 
epidemics of 1878 and 1879 fully two-thirds of tne i)opulation fled 
from the city, many of whom died of the fever at other })lAces, and 
a still larger number did not return. For three^ months during 
each year business was wholly suspended, and all iligress or egruM 
except for tlio most necessary purposes was forbidden. The pro- 
stration of the ])UsiiieMB of the place left the city almost hopelessly 
bankrupt, :ind as a means of relief the legislature of the State in 
January 1879 rej)eiiled the city's charter, and, assuming exclusivo 
control of its taxation and fluAnces, constituted it simply a ** taxing 
district,’* placing its government in the bands of a ** legislative 
coumuL” 1’his anomalous proceeding bus been declared consti- 
tutional by the supreme court of Tennessee. Under it Memphis is 
at least ii^gaining its prosperity, and by tliorougVly cleansing, 
repaving, and sewering its st^ets, and supervising the coiiHtruciiuii 
of buildings, is likely to become one of the healthiest cities on the 
Mississippi river. 


l5Hn OF VOLUME FIFTKKNTH- 


rniNTEO MV NF.II.L OO., I.m. EIUNBUJlfllL 



lUncyciopjedia Britannica. 

VoL. XV. (LOO-MBM). 

Total number of Articles, 677 . 

PRINCIPAIj contents. 


lAo. Henry Jokes, author of “Card Essays.” 

LORRAINE. Rein HOLD LL.D., lato Professor 

in Gbttingon University. 

LOTTERIES. W. 0. Smith, LLB. 

LOXZE. J. TuEODOiiR Merz. 

LOUISIANA. Henry Gannett, Woshmoton. 

ILUBRIO AN TS. Prof. R. fl. Smith, Hirmingliam* 
•LUOAlL Riouaro Oaknett, LL.D. 

LUCERNE. John Ball, M.A., F.R.S., Author of 
‘ ‘ Alpine Guide. ' * 

LUCIAN. A. Paley, LL.D., editor of *‘A5:ichylus ” 
and “ Euripides.** 

LUCRETIUS. W. Y. Sellar, LL.D., Professor of 
Humanity, University of Edinhut^rh. 

LUKE. Rev. Edwin Hatch, D.D., Vice- Principal of 
Rt Mary Hall, and Grinfield Lecturer, Oxford. 

LULLY. Rev. Edwin Wallace, M. A., Vico- Provost, 
Worcostor College, Oxford. 

LUTHER AND LUTHERANS. Rev. Prof. T. M. 
Lindsay, D.D. 

LYCANTllROPY. J. P. M‘Lrnnvn, LL.B. 

LY CIA. E. 11. Bunbuky, author of ‘ ‘History of Ancient 
Geography 

LYCURgUS. Rev. W. J. BiiODRiiiD, M.A. 

LYDIA. Rov. A. H. Satce, M.A., Deputy rrofe.sftor 
of Comparative Philology, University of Oxford. 

LYLY. Mrs Humphry Ward. 

LYRE. A. J. IIiPKiNs. 

LYSIAS. R. C. Jebb, LL.D., Professor of Greek, Uni- 
versity of Glasgow. 

LYTTON. Prof. W. Minto, M.A. 

MACAUL<VY. Rov. Mark Patiison, B. D., Rector of 
Lincoln College, Oxford. 

M*CULLOCli, J. R. J. E. Ingram, LL.D., Librarian, 
Trinity College, Dublin. 

MACEDONIA. Rov. H, F. Tozkr,«M.A., author of 
“Lectures on the Geography of Greece.” 

MACEDONIAN EMPIRE. Rev. C. W. Boase, 
M.A., Lecturer in Modem History, Elxetor College, 
Oxford. 

MAOIIIAYELLI. J. A. Symond.s, M.A., author of 
“The IteuaisR.'ince in Italy.” 

MACHINE TOOI.S. O. P. B. Sjiellkt, Lecturer on* 
Machinery, King's College, Loiiilon. 

MACKEUEIi. A. Gunther, M.D., K.U.S. 

JiAOLAURlN. Benjamin Williamson. F.R..S., Trin- 
ity College, Dublin. ^ 

MACLEOD. Rev. Walter C. Smith, D. author of 
“ Olrig Grange.” 

MADAGASCAR. Rev. J. Sirree, Juu., author of 
“TOio Great African Island. " 

MADEIRA. J. Y. Jomhon, author of “Handbook to 
Madeira.” 

MADRAS. Hon. W. W. Hunter, LT.D., Dirertor- 
General of Statistics to the Oovermiu-ut .»f India. 

MAGIC. E. B. Tylor, D.C.L., LL.D., K.R.S. 

niAGIO, WHITE. J. Algernon Claiikk. 

MAGIC LANTERN. Prof. James Bi.yih, M.A. 

MAGIC SQUARE. Ref. A. II. Fiiosr, M.A. 

MAGNESIUM. Prof. ^Diitmar, F.R.S. 

MAGNETISM. Gkorgk Chkystal, Al.A., Professor of 
Mathematios, University of Ediubuigh. 

MAGNKTISAI, ANIMAL. J. G. M'KKNiiuicK, M.D.. 
IJIL.D., Professor of the Institutes of Medicine, 
University of Glasgow. 

MAHMUD. Gon. K. Maolaoan, R.E. 

MAHRATTAS. Sir Kiohari> Temple, Bart., D.C.L. 

MAIMONIDES. S. M. Souillek-Szink.ssv, Ph.l>., 
Reader in Talmudic Idteratur^ University of Cam- 
bridge. 

MAINE. JosiitTA L. Chamberlain, Pro.sidoiit of Bow- 
doin College, Brunswick, Maine. 

• MAIZE. Rev. Gko&gk Hknbluw, M.A., author of 
*• Floral Dissections. ” 

MALACHL Prof. W. Robertson Smith, LL.D. 

MALARIA, Obaa. CRXioaTOK, M.A., MuD. 


MALAY PENINSULA and MALAYS. Prof. RkaRE 
and Hein HOLD Rost, Ph.D. 

MALDIVE ISLANDS. GoL Henry Yule, aB. 
MALTA. Mias L. Toulmin Smith. 

MALTHUS. Thomas Kirkup, M.A^ 

MAMMALIA. W. U. Flower, LL.IX, F.R.S., 

fe.s 3 or of Comparative Anatomy, Royal College of 
Surgeons, and Surgeou-Major Dobson, F.R.S. 
MA.MMUTH CAVE. Rev. 11. C. HovEVr ^ 

MANCHKSTKR. W. K A. Axon. 

MANCHURIA Prof. R. K. Douglas. 

HAND. K A NS. Pi of. K. Kks.sij£r, University of Mar- 

bilig. 

MANDEYILLK, JKHAN DE. E. B. Nxohoijsom, 
M.A., Bodleian Library, Oxford, and Col. Y'ulk. 
MANICHAGSM. Prof. Adolf Harnaok. 

MANrrOBA. Prof. George Bryce, Winnipeg. 
MANUIIP:. A. VoRLCKKi^ F.K.S., Professor of Chem- 
istry to the Royal Agricultural Society of England 
MAP. SOPIIVB lllTOE, Pii.D. 

MARAT. II. Morhe Stephens, author of “ The 1 1 i^dtiry 
of the French Revolution.” 

MMRBTjE. F. W. Rudlkr, Curator of Museum of 
Practical Geology, Ti<uidon. 

MAIICANTONIO. Sidney C^olvin, M.A., Slade Fro- 
fossor of Fine Art, Utiivcrsity of Cambridge. 

MARIN FiS. C:ipt-ain C. C. Kino, Professor of Tactioe, 
Ac., Roy.al Alilitary College, Sandhurst. 

MARK. Rev. Prof. Hatch. 

MARl.BOROUGH. W. P. Courtney. 

MARLOW K Ai.gkhnon 0. Swinburne 
MARMOT. Oli>fikld Tuf'MAs, British ^luseum. 
KlAROT. (tRoroe Saintsbuby, M.A. 

MARRIAGE. Edmund Robertson, LL.D.*- M.P., 
Professor of Tinman Law, UiiiverBity College, London. 
MARSl;;! i.I^ES. v^aston Meishas. 

MARTIAL. Prof. Sellar. 

MARTINEAU. Miss Olk.\ientina Black, author of 
“Orlando.” 

MARVELL. Osmund Airy, M.A. 

MARY (The ViKOiN). Rev. J. Sutheri.axd Black. 
MARY (of Env^la.nd). James Gairdnkk, Publio 
Rocord OQI«av Loiuion. 

MARY (of Scotland). A. C. Swikrurne. 
MARYLAND. W, T. Bra nil y, Baltii loro. 
MASANIELLO. G. H. Bianchi, M.A. 
MASSACHirSK'i’ rS. Justin \Vin.sor, Librarian, Har- 
vard Univcisity, Cambridge, Ma.ss. 

M ASS I N G KR. Pi of. M into. 

MATCHES. James F^aton, Curator of Corporation 
Gallerio.<i of Art, Gh'isguw. 

MATH EMATICS. Prof. CiiRvarAU 

MATTHEW OF PARIS. J. Ba.ss Mullinqer, M.A. 

MAURITIUS. Rev. J. Sibreb, Juiu 

MAZZINI. Rev. J. S. Black- 

MEASLES. J. O. Affleck, M.D. 

MEASUREMENT. R. S. Ball, LUD., F.R.S., Royal 
AstronoHior for Ireland. 

MECCA. Prof. W. Kowkktson Smith. 

MECHANICS. P. G. Tait, M.A., Profc.s 9 or of Natural 
Philosophy, University of Edinburgh, and the late 
W. J. Macquorn Rankinb, LL.D,, F. K..S. 
MEDICAL JUUISPRUDKXCK. T. Stevenson, M.D., 
Lecturer on Chemistry, Guy’s Hospital, London. 
MEDICI. Prof. P. Villari, Royal Institute, Florence, 
author of “Savonarola” and “ MachiavellL ” 
MEDICINE. Charles Ckbiohton, M.A., M.D., and 
J. F. Payne, M.D. 

MEDINA. Prof. W. Robertson Smith. 
MED1TERILV.NEAN. J. Y. Buchanan, late of the 
“ Challenger ” ExpovlitiocL ** 

MELANCHTHON. Rev. John Wilson, M.A. 
MELBOURNE. A.% wSutue^land, M.A., Carlton 

Ckillego, Melbourne. 

MEMLING. J. A. CkowEi author of “PaiutiMg in 
Italy.** 




ThiMieaiiond iddued 



Thb Times issues three newspapers and a literary journal, four works of genetal reference, 
two series of law Reports and a digest, as well as a serial handbook of public companies. 


Xhe Century Dictionary 

Tl^ CkvR'KY DrCTlONARY, originally pnli'Khcd by The Centiirv Company <»f Kew York, and now i'^'^unl by Till* TiMi’S of fl^ht volume*?, liiiuhcs In 

lic^ht. g inciws in depth, and 2 inches in hn.\ullh It enuiner.ites ahmit 2’5.ooo w-nds. over .sikj.o/m d.stiiu t ilelmitions. and over '^oo.ooo ijiiot.ilnms M«nf than 
7,000 illustrations appeal on the y.txx) lati;i quaito p.ijjes. The editoi, lhoiess«)r Willuni l)\vii;lil Whilney, was assisted by a Stall oi 500 sjieciahsts in \aiious 
fields of knowled^. The London l),tt!y /\.t‘fy,t/*h diserihes TlllC Ck\ m ky I)K iionxkv .e. “one ol the most notable monumtiils of philolf»j;ica! industiy of the 
afiti ' ; the ;!(/(«(/ speaks of it as "a eoiuinelieii-.ixe diclion.irv ol the Kn-^lish lani;*ua^e adapted to the ie<juiiemenls ol exery loim of literaiv txpressioii ' . the 
Specla/or that it Is "more complete ami full than anvthnit' ever bcfoie attempted the AthcniVinn desrtihts it as "lai and away the laij^est and hist ^eiieial 

and Kneyclop;cdic Diclloiiary of the Kmi'.sli lani^iiai^e, ' aiul says that ■* the exquisite taste and delicaev ot the illustialions aiea xeiy inipoitant leatiire i>f the 

work the 5 // wi///://i»w« //iz/v desi iil’is it as "a stupendous inajja/ain of information on all matters that can tn^a>ie the Iniman intillei t ’ tin tiiaffiii 

speaks of it as "a ma^mlicent hook"; ihi att\t AVn'r eharacterisei it asa “work ol 15^111^.’', the Lnwt f'lU'l l'o\t says that it is ".i siaiidaid k ference 

book for the student, the aitist the lilterati m-, the man ol imsimss, and the in.m of science, and for .ill who wish to have at h.iml a convenient hook «>t universal 
infotmation the say that "it w li K. waleomc wheuxai the Kiiiilisli lanqua^e is lead, written, or spoken"; the Unni/oKi speaks ofUigs " by 

lar the most copious diclioiiaiy of the Kntjii,‘i lamfua.qe 111 t vistenn ", the Shfffifld InAep^yuient savs that it is "an adornment to anv libiaiy ", the Speaker says 
that "it may be safely recommended to buxMs .is t.ir and .iway the best book tif its class in the m.irkel." 

A pamphlet of specimen pa^jes, togellu 1 xx’itli del.uled inloimatiua as to the teiius of .sale, may be had post ficc upon application to the M.macei of 

Tiik Times. 


The Encyclopaedia Britannica 

(THE TIMES REPRINT OF THE NINTH EDITION.) 

The TlxfES^^cpiint <if the KvCYcLOp.Enn LtRirxx\’u:x is a reproduction «»f^hc Ninth kdihon (d that standard library of refeieiiee, W’ithoiit ,d?ridj;ment or 
alteration. The ICxcYCI.oisELU \ liKll'XXXK \ coiisisls 01 tweiilv-hve Volumes, each .ibont 11^ ini lies in heijjhl, o 4 iiuhesm depth, and 24 hiclies in bieadth. 
There ate 21.1(14 panics of text, contaiumq iivarlv 10,000.000 words. The sixteen thous.ind aituUs aic illustr.iled by .14.1 lull-page plaits some ^70 maps and 
plans occupying loss than a p.igc e:ich, and >,45^1 ingiaxmgs, .Among the 1,100 contiibuiMis appeal the names ot the most distiiiguishul nun ami xxomcn 
of our time. 

The TiMfS Repiint of (be FATYCLOP.TIiIX HRII'XXMCV is supplied at a price much hnvet than that at whiib Messts, & (\ Hint k, the publishers of the 
KNCYi LOlM.ltr X llKii xx.\ie\, h.td .sold tlu.' \vi»ik Mou than 15000 copies o| the Reprint xveie sold between March Jjtid, iSc^H, and March 2trd, iSo) . and the fat t 
th;»t the volumes ware piinted in such latgc ipimtitu's enabled Tub TlMt*s im iifccl a tadical icdiuhon in the t osl ot mamitacture A linlher l.iLildy is alfortUd 
to [uiichasets by the novel system ot monthh j'lyments, in .iccotilance with whuh the purch.'isir reteives tlu .■»s volumes upon llie paxmcnl of (uilv oiu gimu.i. 

A pamphlet, contain ng specimen pages a i<l txtiacts fioiii the xxoik, togtthci xvilli full infoiin.ition as to the ptice ot the work and the aoxel plan of monthly 
payments, may be obtained, post free, upon aiiplication to the Manager oi THE TiMhh. 


The Times Atlas 

Ii«pp. WITH 1 7 '? MVPS. INDIA t^ocxkj TLACKS. 

Cloth, 22 \. i^d, Cloth, Gilt Edges, 2 ^s. H.dt Morocco, tiiU Edges. ?d?. 

For tiaiismission nbioad the postal cluiges rnai be added to these puces. 
These range iioin jv. li, 10 lov. 

TIIK TIMES ATLAS is .m Allas ol Cknei \\ Geograpliv, containing ii'^ pp. 
of beaulihilly colomcd iii.ips, an Iiubx to 1 names, a Title page, .\nd 
Contents. In .ill copies of the .\TLAS the niapi .11 c mounted upon hncii guaids, 
so as to obtain a peifeclly llat opening. 

The Times Gazetteer 

III Cloth Rinding, 17 «. <W. In Half Mororro ?;i. In Full M«irocco, t*,?. 

THE TIMES ll\ZFrTF,ER -In viitiie ot ci arraiigt ment eiittied iiilt» 
xvitl^ Messts. Loiigin.ms \ the wsuk hi litit i known as Longmans’ 

GazCTleerwill hciraltei be known as THE TI.MEs Gj1*I^’rKER. 

Published lu iK«)S. Ibis woik is in every u luit a \\\lhy enn 11 lo 
THE TIMES .\TEAb It consists of i,*yKS pp,, ti nuined to m * in.by 7 ^ in. Tl 
type IS sharply delmiil, and the tlisposilion ot tlv page is sueh as i«i give the 
gieatest f.icilily ol icfciciiceat the cost of IhcU.ist latiguc to the exv ' In the 
more impjrt.mt m.dtei nt its .iccut.ux .md ils i >fiiioii teness, THE TIMES 
GAZETTEEI^is a lUting shell m.*tc for THE TIM! ATLAS. 


Literature 

A Journal of International Literature. 

Kx’ery SXU’RDXV, CtJ. 

To anv country :ibroad, js. yd per Qn.iilt r, post iiee. 

I.*lTFR.Vri!RE IS awcfklypaptt published exer y Sx 1 ckilxv, .md is^ (ho 
j recognised organ ol all lalc'iaiy Cl.isses Authors, Pul)!ishcis, .md Re.iders. It 
gix’es atlenlion to evny movemciu in the Literary World or relating to l.itoia- 
lure in Ihe most txteiulcd .sense ol the woiil, to the Litnatine ol this country 
of the English language, and the Lneiatuie ol all countries. 

.\mong its nemeious C'onlnbutors aic - 
Cx\ i\ Aixobu. Li- Vicomii R. D Hi MiKUhs.i ’ Lm ." 

Sin F.i»\Vi\ Aknoi.i) i Mk.Stxxtkx L\m. I’ooi s. I Mi;s LxnnLixtox 

I ■■ I vs M \ci \Ki x ■■ 

1 i;i (iKi.i Ml i(i-i»iiii. 

I M G XMKIM, .Mo 

Lr w is Morris. 
RisIlOt* f>K ElPOX. 

Mr. (f W. SvxMi-x'. 

Mn‘ I.KSlli Mll-HSX 

Mr W I sullmxn. 
I>^ w Ml ims 
FK'JFI ^soK MAIIVKFY. 

“ Issues” 


M Emu !• IhusMiRxr. 
Mr Ami CiibA via 1 Y. 
M. Ill \UY Davk\x. 

Mu Enw xKi) DuxvubN. 
Dr. R i r. 

Mu. Ki>mi no Gossi:. 

Ill x\ Horn . 

' Mu W l> How ms. 
Mr Hi vux Jxmi-s. 

Ri i)X XRi> Kii-i.ix(,. 


rum i ssoR M x\-Mt’i I i R. 
Mr. Hi- Rui-Rr sm \v» u. 
.Mr Am.tsiivi- IPrrut. 
.M I’liKRK 1)1- Gorm-Ri IX. 
Mr hRFDI-RIi' H XRRISOX 
‘‘ julix 1)1 IVl K Tlolilll- 
Mr .\M'Ui w I xxi.. 

Iliix Emu y Lxui i-ss. 
j Miss Fio.W MxlI.EOI) 

I Mr Fl I /('.I- KALI), 


The Mail 

Every MoXnxY. Wkox.-.sday, and 1«R1DXY, ?d. 

To any couiilry .diro.id, per Ouaib 1 , p«»st fiee. 

THE MAIL IS a repiodiu tioii of llu' ptiiicip.tl lucler of The Tnne^ f«»i tw’o 
davs, piinted in the same foim as The Time\, and on -nmlai, but hghlci. papei 
It IS published on the aflet noons *f eveiy Monday. Wi dxksday, and Friday, 
and contains the latest mlcIligcMicc up to 1 i*,m. »>i ili »-.i days. 

It IS The Times adapted especially for loieigu .sub uihi is who aie unwilling 
to hax’e six papers .1 we«.k. It contains loieign ainl ( itv intelligence, .nul the 
more iinp' 1 taut leading ai tides, local intelligence, aid corictpondcncc ol The 
Times. 


VOL. XVL. JITLY-DKCKMUKR, iSgg. NOW READY 
.po , Half Moificco, puce ics. od. 

A li.ah-Yc-iilv Ripimt ol the Rrospcctuscs ot Fublic Coinp.itiics, Ike, 
.iilx'i tt.sed lit The / Ujgt thcr xxith the Results ot Tenders, and a Statistical 
Lull .\ tg Issues otieied 1 u Subscnplion. 

The Times Law Reports 

Annual Subsi option Ti 5s., p»>st fre Single Numbers. o.f each. 

A Wctkly Repn)diiction, in convenient form. «»f all Cases appearing in The 
7/«.v\ol piim.ment interest lo the Legal Profession. H.inkeis M et chants, .md 
j the Public g lur.illy ICdiUd h\ the lion .Auiiliu Rrssi ll. ..1 (lu In...,, 
j Temple, liaiostei at Law 'lire Kcporls t<ii tin- Weekly Numbej aie tevised, 
I and appe.ir with head notes, lahli e»t eases, and digest. 


The Times Weekly Rdition 


F.veiy Fkid\y, 2^L 

To any conniry ahioad, 3s. 3,/. per Qnaitci, post free. 

Cont.ains a careful epitome of the cveiibi of iulnest during the wvrk 
logclher with the most Importan* Leaders ana SPtdXL Akiiclus Horn The 
Times in cxlcnso. 


rAKLIAMEXr AND POLITICS. 

Colonial and Foreign News. 

^ Naval and Military M xiikhs. 
Trade, Money, and Stocks. 
Eccij-:siastic.vi. and Social Notes. 
Reviews of Books 


Law and Po: ii.e. 

Home and I>oME:sric Kvi*xis. 
Correspond! NeE:. 

CURS'., liY SpicIAI. EXPKKI. 

News Ixtkki mtnx; to Exerx Class 

OK RexDKR'i. 


And a Serial Story by a Popular and Well-known Author. 


Eleven Years’ Dis^est of , 

The Times Law Reports, 1884 to 1895 

Price sot 

Specially compileil .nid <«l;ted WilJi Inde.x of C.ises. 

Reports of Commercial Cases 

Prueai (»</ (.uh. 

Reported bv R. IT. Bxi.iocu and F. f). Rcmunson, B u: isteis ,if#L.iw'. 
(.'onsistmg ot about 50V1P , publiswd at short intervals. 

I’AKr II. VDL IV.. DECEMBER. iHrjH-JANlTARY. iS.,,. NOW READY. 

Hound Vohnnes aie also is'uied Thi First Voi i .mi-, mclnding Rt p(.r!s 
lioiii March to August. iS.)5, and for the judicial ye.u is«>5 m hali-calt, 
252, and VOLS. 11 . and 111 ., half -calf, 20^. cadi. 



ShrOfieaHond indued ijy 



The Times issues three newspapers and a literary journal, four works of general reference, 
two series of law reports and a digest, as well as a serial handbook at public companies* 


The Century Dictionary 

The ChXTURY Dictionary, ori|»in;iIly published by The Century Company of New York, and now issued by The Times, consists of eight volumes, la Inches In 
height, y inches in lUpili, and 2 inches m bieadth. It enumerates about 225,000 woidn, i>vcr 500,000 distinct deiinitmiis, and over 300,000 quotation!!}. More fnan 
7.000 illustrations apixMr fm the 7.000 large qu.irto pages Tlie editor, Piofcssor William Dwight Whitney, was assisted by a staff of 500 apecialista In vanoua 
fields of knowledge. The Ia>ndon Ditiiv Telegraph describes THE Centt’RY DICTIONARY as “ one of the most notable monuments of philolo^cal industry' of the 
age * ; the Standard speaks of it as “<i comprehensive dictionary of the English language adapted to the requirements of every form of literal expression " ; the 
Spectat.'f says that it is “moie complete and full than anything ever before attempted"; the Athenaum describes it as "far and away the largest and best general 
and Encyi-lop.Tdic Dictionary of the English langu.ige," and says that "the exquisite taste and dclic.icy of the illustr.itions arc a very important feature of the 
work": the Pi'i/ dcseiibcs it as "a stupendous magazine of information on all matters that can engage the human intellect"; the Graphic 

speaks of it as " a magniheent book the Illuxtrated London Nrvs characterises it as a "work of genius”; the Liverpo^d Post says that it is "a standard reference 
bonk fo** the student, the artist the littcMateiir, the man of business, and the man of science, and for all who wish ti> ha^ t at hand a convenient book of universal 
infnriiiMi ’•n the .S otsrnan say that "it will be welcome wherever the English language is read, written, or spoken”: the Bradford Observer speaks of it as "by 
far the most copious cliclionaiy'ot the English language in existence"; the Sheffield Independent says that it is ".111 adoinmcnt to any library"; the Speaker says 
that " it may be safely recommended to bnvcis .is f,i! and away the best book tU its cKisa in the market,” 

A p.imphlet of specimen pages, together with detailed information as to the tenns of sale, may be had {lost free upon application to the Manager of 
The Times. 


The Encyclopaedia Britannica 

(THE TIME3 REPRINT pF THE NINTH EDITION.) 

The Times Reprint of the ExcYCLOPiEUiA llRirAXXicA is a reproduction of the Ninth Edition of that standard library of reference, without tbridgment or 
alteration. The Encyclopit.dia 13KirANMC\ cuiisisls of twenty-five volumes, c.ich about inches in height, ^ inches In depth, and 2^ inches in breadth. 
There are 2i.ifi.j pages of text. ctJiitaining iieaily 30,000,000 words. The sixteen thousand articles aic illustrated ly 343 full-page plates, some 670 maps and 
pl.iris occupying less than a page c.ieh, and 7.^56 engravings, Among the t.ioo contributors appear the names of the most distinguished men and women 
of our time. 

THE Times Reprint of (he Encyclop.)-:!)! \ Rkitannica is supplied at a price much lower than that at which Messrs. A. & C. Black, the publishers of the 
Km \t lop.elha 13 i<it\nxica, h.u1 sold the woik. More than 15.000 copies of the Repiint were sold between M.irch 23rd, 1898, and March 23rd, 18^ ; and the fact 
that the volumes were pnntid in such large quantities enabled Tins TIMES k> effect a radical reduction in the cost of manulactiirc. A further facility is afforded 
to pin chasers by the no\el system of monthly payments, in accordance with which the purchaser receives thi 25 volumes upon the pavment of only one guinea. 

A pamphlet, containing spei'imen p:igcs and cxtr.icts from the work, together with full information a.s to the price of the work and the novel plan of monthly 
payments, may bcobt.4iiicd, post free, upon application to the Manager of THE Times. 


The Times Atlas 

liSpp. WITH 17s MAPi? I\nF.X. iioooo PLACES. 

Cloth, 22.t. 6<f, Cloth, Gilt Edges. 23 t. Half Morocco, Gilt Edges. 261. 

Fi)/ tr.insmission abroad the postal charges must be added to these prices. 
Tluse r.mgc fioin js, 2d. to loc. 

THE TIMES ATLAS is .an Atlas of Gcncr-d Geography, containing iiS pp. 
of beautifully coloured maps, an Index to 130,000 names, a Title-page, and 
Cuiitents. 1 n all copu s of the ATI. VS the maps are inuuiited upon linen guards, 
so as to obtain a petleclly Hat opening. 

The Times Gazetteer «• 

In Cloth ninding, 172. 6i. In Half Morocco, 24.^. In Full Morocco, 35?, 

THE TIMES GAZETTEER —In virtue of an anangement entered into 
With Messrs. LougMiaus & (Jo., the wvnk hifhertt> know'ii as D^ngmans’ 
Gazetteer will hert.iiltr be known as THE TI.MES GAZE'ITEER. 

Published in i8f^5, this work is iti every respect a worthy companion to 
TH K TI M ES A ri.,\.s It consists < »f 1.788 pp.. trimmed to io| m, by 7| in. The 
type IS sharpiv dehned, and the disposition of the page is such as to give the 
gi latest facility ot rclcience.it the cost of the least fatigue to the eye In the 
mote imp'iitant iii.ittei ol its aeeuracy and its completeness, THE TIMES 
tiA/.ETTEER is a idling shdt m.itc for THE T 1 ME.S ATLAS. 

The Mail 

Every Moxnw, Wednespay, and Friday, 2d. 

To any countiy abroad, ys 9/. per yuaiter, post free. 

THE MAIL is a reproduction of the priiKipal matter of The Times for two 
davs, piinted in the same form as The Times, and on similar, but lighter, paper. 
It IS published on the aftenioous of every .MoXDAY, WEDNESDAY, and FRIDAY, 
and contains the latest intelligence up to 1 p.M. of those days. 

It is The Times adapted especially for foieigii subscribers who arc unwilling 
ti have six papers a week. It contains foreign and City intelligence, and the 
more important leading at tides, local intelligence, and correspondence of The 
Times. 


The Times Weekly Edition 

Every FRIDAY, 2 d. 

To any country abioad, 3.^. 3^. per Quarter, post free. 

Contains a careful epitome of the events of iiiteiost during the week 
together with the most important Leaders and Special Ahiiclks from The 
y'/ws in cxtcnso. 

Parliament and Poutics. Law and Police. 

CoiAstal A.VD Foreign News. Ht me and Domestic Events. 

Naval and Military Metiers. Corkesi-oxiAnck. 

Trvdk, Money, and Stocks. Chess, by Special Expert, 

Ecclesiastical and Social Notes. News Interesting to Every Class 
Reviews oK«n<>uKs. ok Readers. 

And a Serial Stoi|y dy a Poi>l*lar and Weli^known Author. 


{ Literature 

A Journal of International Literature. 

Kvciy SVTURDAV, tid. 

To any i oiinlr^abipad, ^s. *jd. per Quarter, post free. 

LITERATURE is :i weekly paper published every SATURDAY, and Is the 
recognised organ of all latcrary Classes— Authors, Publishers, and Readers. It 
gives attention to every movement in the Literary World or relating to Litera- 
ture in the most extended sense of the word, to the Literature of this country 
of the English language, and the Literature of all countries. 

Among its numerc iis Contributors arc— 

Canon Aingkr. i lk Vicomte R. D’HrMiKUEs.i "Vernon Lkk.” 

Sir ARNDi.n. I Mr. Stanley 1.\ne Poole. | Mrs Lynn Linton. 

M. Emile Dkrgkr AT. | Proi-ksaor Max-Mih.lf.r. an Maclarkn." 

Mr. Abel Chevallev. Mr. Herbert Spencer. George Meredith. 

M. Henry Davkay. Mr. Ai t.rsTiNE Hirkell. M. Gabriel Monod. 

Mr. Edward Dowdi^n. M. Pierre dk Cocbektin. Sir Lewis Morris. 

Dr. R Garnett. ^ Mr Frederic Harrison Bishop ok KlixjfB*' 

Mr. Edmund (;os.sjk"^' I "John Oi.ivfr Hobbes'* Mr. G. W. Smalley. 

Dean Hole. V | 51r. Andrew Lang. Mr. Leslie Stepukn: 

Mr. W. D. Howells, Hon Emily Lawless. Mr. W. J. Stillman. 

Mr, Henry James. Miss Fiona MacLeod. Dean S'iubbs 

Rudvakd Kii’ling. Mr. Percy Fii/*gek.\li). Pkoffissor Mahakfy. 

"Issues" ' • 

VOL. XVI., JULY IlECRMBER, i8.)8, NOW READY. 

4to., Half Morocco, price io.r. hd. 

A Half-Ycailv Reprint of the Prospectuses of Public Companies, &c., 
advertised in The 'Times, togi-thcr with the Results ol Tenders, and a Statistical 
Index i^f I.ssues offered for SubscriptioiL 

The Times Law Reports . 

Annual Subscription, £i 55. ^ Ohl free. Single Numbers, grf. each. 

A Weekly Repnxluction. In convenient form, of all Cases appearing in The 
Times ol pcrmaneiil interest to the Legal Profession, Bankers, Merchants, and 
the Public generally. Edited by the lion. ARTHUR Rus.sell, of the Inner 
Temple, Baiiister-at-Law. The Retiurls for the Weekly Number are revised, 
and appear with head notes, table of canes, and digest. 

Eleven Years’ Digrest of 

The Times Law Reports, 1884 to 1895 

Price soy. 

Specially compiled, and edited. With Index of Cases. 

Reports of Commercial Cases 

Price 2j bd. each. 

Reported by R H. Ballgch and F. O. R0BIN*I0N, Barrlsters-at-Law. 
Consisting of about 50 pp.. piibliKhcd at Khurt intervals. * • 

PART II, VOL. IV., DECEMBER, i8y8-JANUARY, 1891). NOW READY. 

Hound Volumes are also Issued. The First Volume., including Reports 
from March to August. 1895, and for thi; judicial year 2895-1896, in half^alf, 
252., and Vol.^ II. and III., half-calf, 20y. each. 





